Traditional Chinese Medicine HEE2Z, 2022, 11(3), 445-458 Hans Y
Published Online May 2022 in Hans. http://www.hanspub.org/journal/tcm
https://doi.org/10.12677/tcm.2022.113065

D

E T CiteSpaces#i. GC-MSHMILEZHIB 471
M B E LRI R 57 R B AER#LE

BRBRG, X, AT, ERARRY, 3 # ok 47

SN TR EZR A R, SN Btk
PR BR 2R S B SRR SR L, S SR

ks H . 20224F4A8H; FHHEM: 202245 H18H; KA H: 20224F5H25H

H E

HH: ET CiteSpace T GC-MSHIM 28 258 =40 Hh TR BT EAL O B R EAE AL . vk: DA E
501 P4 R (CNKT) H 0% ) 2 TR AE OSSR AR, 32 F CiteSpace 3RAEXTER Bl SRR HEAT AT AL
Wt . BE—2, BGC-MSEIARS T4 58 Hi 3B TR B A SCHRIRGE B 7 INBIE L, HAEBITCMSPAISwiss
Target PredictionZ(#7ZEIREE R 73X R¥E &, 1¥F Cytoscapef 45t HH T v AL - drf i, FAT
KEGGEH M. &3 FPIATR1125, B 7B\ D7 AR AR B A S A% 0, BEFNUE EEE L
SEFEEREMRMNFEHREFAZ L. RBEARKISTER, HARSFEEPEGIN. FTHEMN
FRHEFTH . Z£GC-MSERFMCHREER, GG URREMEERS431, BERER. MEER.
ERENMARBERSE, WR52MES, WRERIEdPathways in cancer. Lipid and atherosclerosisZ
B BB RRIETEAAEM . Gib: BT TT, EWMRDL KRB AR . LA RIHE R
Mo TEUCEAR b, RIFAMSAGEZERIHIRTTET 2y SR EAMEERRKIEREMRER,
B 91 45 SR R g 1 HA K B B 8L P SR Rt R0 1 P ALkl 4R A 5 o

KA
HiJTUBE, CiteSpace, Bi%&fk, GC-MS, ML

The Antioxidant Components and
Mechanism of Ficus tikoua Bur. Were
Discussed Based on CiteSpace Analysis,
GC-MS and Network Pharmacology

Shufeng Chen?, Nana Wu?!, Wenxing Fang?!, Yonghuan Yan?, Ying Liu?!, Feng Xu1.2*

TEAEE .

XEGH: BRBR, RERER, 77T, BIKRK, X, 18 HET CiteSpace 20T GC-MS 1R £% 24 B 2 8 5] b R g BT
SARI RS S FAE LA, HE 2, 2022, 11(3): 445-458. DOI: 10.12677/tcm.2022.113065


http://www.hanspub.org/journal/tcm
https://doi.org/10.12677/tcm.2022.113065
https://doi.org/10.12677/tcm.2022.113065
http://www.hanspub.org

B 45

'School of Pharmacy, Guizhou University of Traditional Chinese Medicine, Guiyang Guizhou
*Research Center for Coix Seed Resources and Development, Guizhou University of Traditional Chinese Medicine,
Guiyang Guizhou

Received: Apr. 8", 2022; accepted: May 18", 2022; published: May 25", 2022

Abstract

Objective: Based on CiteSpace analysis, GC-MS and network pharmacology, to explore the antioxi-
dant components and mechanism of Ficus tikoua Bur. Methods: Based on the relevant literature of
Ficus tikoua Bur. collected in CNKI database, the author, organization and keywords were visually
analyzed by CiteSpace software. Further, the components of Ficus tikoua Bur. and literature re-
ported components identified by GC-MS technology were included in the study, and the corres-
ponding targets of components were collected with the help of TCMSP and Swiss target prediction
database, which were visually analyzed and screened by Cytoscape software, and then analyzed by
KEGG pathway. Results: A total of 112 literatures were included. The research team took Liu Yan’s
team and Ye Lin’s team as the core, and the research institutions mainly took Yunnan University of
traditional Chinese medicine and Guizhou University of traditional Chinese medicine as the core.
Keyword cluster analysis showed that the research hotspots mainly focused on antioxidant, cut-
ting and texture. After GC-MS identification and literature sorting, 43 antioxidant active compo-
nents of Ficus tikoua Bur. were screened, including quercetin, naringin, apigenin and luteolin, in-
volving 52 targets, which may play an antioxidant role through pathways in cancer, lipid and athe-
rosclerosis. Conclusion: Through visual analysis, the research team, institutions and research hots-
pots of Ficus tikoua Bur. are intuitively displayed. On this basis, using network pharmacology, it is
found that Ficus tikoua Bur. may play an antioxidant role through multi-component, multi-target
and multi-channel. The research results can provide a basis for clarifying the material basis and
action mechanism of anti-oxidation of Ficus tikoua Bur.
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1. 318

Hi T (Ficus tikoua Bur) XA HUA#E . MO HOAEAE . iR RS, NF(Moraceae) 4 @Y, 7EFK
EFE M T Wb, 7. SN P DU, HORSE . 2 aa s T W) 22K 1) (e
REEY) , FA (CEEPEZCg) (P2 REL) (PR 12018 i (SN Rk, Rzt
JREARAEY SSHAWER1] [2] [3] [4]. HuJRBEZ SR, H . W e S DB RGN ST 24, Htkr. iR
i, BAEAFNE. WSObR. MEREM IR, EEA TR, WS, BE. KM KB, G
e, BA RIS HNES] .

H AT 2T 1 TURE IR 70 ()25 RSO, W98 AR R ) MR 1S B R BB ER, AR T Hu TR AL
FRIVR AN TT & o AR SC T S M a v 1 %0 I et 22 (CNIKI) {3 FH - CiteSpace B0t iy Uk 18 SRRt 3647 AT AL 3
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BT, 2o 7 TR AR G R BT, R A B 1 1 JTUBE ) B2 BT 0. 1E— 8 N ] GC-MS £ b
TR OTR BRI AL AT o 4 0E , R TR RIS FO A 22 i AN N B . B, PR 2% 24 P27
PRI 3t R (RIS I 2 B P 1 S AR LA, Dt SRR (K3 — 2D I M FH SR AR 3 -

2. ARFE
2.1. CiteSpace AJ#L{L 5347

2.11. HiEEEE

DA H [ 0P 208 2 (CNKI) 9 B0 Sk, DL “HZE” F “30” TR R, R “HTUBE” or “Hh
HOBE” or “HIE” or “HifAHE” or “Ficus tikoua Bur.” ), 256 T Hu & £ R H I 458 SCHk, HERR
T RRICHR, B4R CHR 112 45 .
2.1.2. IR

AIPALIE TS CiteSpace 5.8.R3 F A SLHL, 4r X EE - WK SCEERIEEAT TR 73 i . SHORE -
i (8] 43 X (Time Slicing): 1990~2022 4F, % 1 G —ANrX;s 23l HEAE 3 (Author) . AL (Institution).
K] (Keyword) /415 s 258 (Node Types); $2 0T mi 3 {E 1% #% (Selection Criteria): Top N PerSlice, [
AR BT ThAE (Pruning): &S 12 5H L (Pathfinder), BN K X 45 33547 #:8 (Pruning sliced network).

2.2. GC-MS &#f

2.2.1. 5T

HiTOURE T 53 M A 2R 24 K5 5 LR B, 48 B RO R 2 EAF S 4% 4 7€ 9 3Bl (Moraceae) 14 & fE P73 I
JH# (Ficus tikoua Bur.) [ 25 ; 1 i k(20190501 , R i BHE B AL SR 5T R ), LR Z.15(2020828,
RETE THEMUETAIRAF), HEE(20190221, [ 254 FIb A7 R A 7).

2.2.2. ¥b\EEZ B8 Z BERBLAOHI &

FrEUHh IR 24541 5080.06g, T2 2GMESipIE Jrik, B 3 k. k). SRR, N Ael
RAGRAGIER . oA MR E L, HNH R OBARET A, ek RARICE HLRHA, 5
SRk TR o K 67 F1 2R GRS AL, R SR A8 %08 0.33%.

2.2.3. KB ZBE ZESEROIAY GC-MS 4347
B — BRI RE 2 B AR E, M =S PR, S HP6890/5975C %Y GC/MS B
{3 (e E 4846 2~ 7)) FEAT GC-MS 34T .

2.24. HEE - FIEKA &Y
3% Agilent HP-5MS (60 m x 0.25 mm x 0.25 pum)3ftEf S BB, ¥R 40°C (IR 2
min), LA 3.5°C/min JH % 215°C, FLL 8°C/min JHilf % 310°C, iZ47 I [A]: 74 min; AL EIRE 230°C;
AN A He (99.999%); #HTE 16.03 psi, #H A& 1.0 mL/min, 7kt 10:1, ¥ FIAEERE: 6 min.
BTIRN BN B TURIEE 230°C; PUMRATIRE 150°C; HLTRESR N 70 eV; RETHIJ 34.6 pA; %
SR 1941 V; BEINRE 240°C; JiE I 29~500 amu. ZH )5 i H04E SR F Nist17 Al Wiley275 53t
AT M, WA — R AT 2 BT .

2.3. MEBHIEF S SEIE

2.3.1. M IR SE M AR 43 Y BEEE B B0 R ik
i3 GC-MS %5 N 2 2] ST HH L TUBE ) R » AR SE I Hh 25 R ST 25 B 2 70 1 & (TCMISP) & 1
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SrAEFRE S, B TCMSP P& ik, I45& Swiss Target Prediction %4 72
(http://www.swisstargetprediction.ch/) SR EUs 7 HE 2 o 55, R0 15 21 1 #E s FE A B UniProt 0080 22 25
5 ID #20.

2.3.2. MILEHE KRR

N T B R TR T AL S i 5 R R R B IR R, AN STl PPI (http://Awww.genome. jp/kegal) %X
P 3BT V0 0 32 5 380 )t JTC R A 27 B2 R 8 AR G TR R R R ““ L) - e 4% . I Cytoscape
3.9.0 FAFH UL L AT TR AT, IFEEAT IR, GROEARHE S IEHEY sRE{E (Degree) A/ H 0 B
(Betweenness centrality) KT A 15 s 2 AL 80, [FII 3 2 42230 70 B (Closeness centrality) K 1B sl
HA AT (L P B A1 Sy R TR B S A P 75 7 L

2.3.3. BEST
FFH DAVID %3 % (https://david.ncifcrf.gov/home.jsp) % 7712t fT 75 1 A0 & 0 BE S 3E 4T KEGG 1@ 8% 2
o

3. &R
3.1 {EEILM., PALIMARRS T

FEAEH SRR (LA 1), AINIISTIRILTE KR 268 N, LM 586, %74 0.0164. Xtk
FEATWIF 7E (0 P AR e AT A L AR ETBA S X 2 BN S, BT 8 S VRO U, 1 T BA TR [ 5 1
Bb, AL

=1)
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Figure 1. Author co-occurrence atlas
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Figure 2. Organization co-occurrence map
2. HAEINELE

R P O e 1) B 2ok S i sth SRR RO IT TR A, 364 160 AN DGR, JELRBUN 336, ¥ N 0.0264. K
FLLR $3%, A osiml 2R ENE, 19217 7 AR RIS (L] 3), 4 IR B 1 TR I 72
P FEEDEGEAL . FHEEAF A T, 7E 2000 4 J5 0 TS ) SV TN, (E 2 BAA T 7t 3t
JRECNEB NI 4). FIIREMES ) = 0.9431 > 0.5, fRREHRAH, RHEKEEE —EFE Fhg
I b TR (R RIF 72 A
3.2. MU OB ZEEZEENRBALAY GC-MS T 4E SR

F2HE 3R GC-MS BEFH I b 26 - RE b7, 159 2110 TR 28 BB AL e 25 T B (L 5) - 3@ i Nist17
H1 Wiley275 bt Bl S N T BIfgAT, e Tk IR S HP I S AL sy, B i A e —1k
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Figure 3. Clustering map of keywords
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Figure 4. Time area distribution map
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Figure 5. GC-MS total ion flow diagram of ethyl acetate part of Ficus tikoua Bur.
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Table 1. Chemical constituents in the ethyl acetate part of Ficus tikoua Bur.

1 HINEE 2 BS 2 RS ERAI P BN L A S

F5 & aFR REEE/(min) BATE
1 2-ethyl-Furan(2- 2. 3£ 1) CgHsO 7.476 0.029
2 Propanoic acid, ethyl ester(FR 2 Z. 1) CsH100, 7.779 0.038
3 Hexanal (. E) CgH1,0 10.519 1.105
4 Acetic acid, butyl ester(Z. /2 T ) CsH120; 11.084 0.206
5 Cyclohexanone (¥4 . i) CgH100 14.347 0.187
6 3-Methylcyclopentyl acetate(3- B FEFF [ fig 2. R TS) CgH140, 14.609 0.102
7 2-pentyl-Furan(2- /% £ Bk 1) CgH1,0 18.679 0.140
8 Hexanoic acid(.fg) CeH120, 18.928 0.532
9 Heptanoic acid(B/ig) C;H140, 22.858 0.114

2,3-dihydro-3,5-dihydroxy-6-methyl-4H-Pyran-4-one(2,3- 4

10 3,51 ¥4 -6 1 SE-4H- L I-4-3) CgHgO4 25.550 0.137
11 (E)-2-Nonenal((E)-2- T- /i %) CoH160 26.085 0.096
12 1-phenyl-1-Propanone(1- 7 3&-1- P i) CoH1o0 26.421 0.194
13 Octanoic acid(z% 1) CgH160, 27.013 0.282
14 Benzoic acid(# 1 %) C;H¢O, 27.189 0.491
15 Catechol(J L Z5) CeHs0, 28.6 0.745
16 2,3-dihydro-Benzofuran(2,3- — & 2 3 1k i) CgH3gO 28.851 1.106
17 3-ethy|-4-methy|-1H-Pyrro|e-2,€;;d|?ne(3-Z,%-4- B 2L 1H-, C/H,NO, 29224 0.137
W%-2,5- i)
18 Benzeneacetic acid(Pk Z.1%) CgHgO; 30.315 0.056
19 Nonanoic acid(F i) CgH150, 30.874 0.184
20 Indole(H5] W) CgH;N 31.832 0.050
21 2-Methoxy-4-vinylphenol(2- F 45 -4 2.4 2 2K ) CoH10; 32.495 0.388
22 Benzaldehyde, 4-hydroxy-(4-3% 25 H ji%-) C/He0, 35.189 1.099
23 Vanillin(# 4 %) CgH3g05 35.887 0.471
_ _A-(1 - _ _ V=1 A(1- )| _4—!4
” 2-methoxy-4-(1-propenyl) Ph%r;}c))l(Z FR A JiE-4-(1-TR ) 3) -2 CuHu0s 37612 0.429
25 Dodecanoic acid(-+ —%i /&) C1,H2,0, 41516 0.137
- - -di - I 7. = - A
26 4-hydroxy-3,5-dimethoxy Binzaliehydem e hk-3,5- — A S CaHasOs 44.985 0.931
R HE)
3,5,5-trimethyl-4-(3-oxobutyl)-2-Cyclohexen-1-one(3,5,5- = H
27 o8- (3-4, T H)-2-5F CU-1-) C13H20, 45.52 2.231
4-(3-hydroxybutyl)-3,5,5-trimethyl-2-Cyclohexen-1-one(4-(3-
28 $6 0T 3E)-3.5,5- = H14E-2-FF CLHs-1-7) Cashlz0a = 46502 1930
4-methoxy-7H-Furo[3,2-g][1]benzopyran-7-one(4- 48 5L-7H-
29 RN C1oHgO 56.34 9.137
kMR [3,2-g] [1] % - ik e - 7- ] ) 12
30 9,12-Octadecadienoic acid (Z,2)-(9,12-+ )\B —#lE (Z,Z)-)  CygH30, 57.122 1.114

$
i
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Continued
9,12,15-Octadecatrienoic acid, (Z, Z, 2)-(9,12,15-+ )\ =%
31 L. C1gH300 57.288 2.327
Egiy (Z, Z, Z) _) 1811302
32 Octadecanoic acid(- /\ /%) C1gH360, 57.54 0.183
33 (+)-Marmesin((+) - g ) Ci4H1404 60.413 1.820
(E)-3,3'-Dimethoxy-4,4'-dihydroxystilbene((E)-3,3"- — H 45 3t
34 G-I 2 ) CiHis0s 64.172 1.109
1,8-dihydroxy-3-methoxy-6-methyl-9,10-Anthracenedione(1,8-
35 A3 -6 F 350, 10-1 ) Ci6H1205 64.252 0.160
36 Heptacosane(F#45¢) Cy7Hse 65.161 0.127
37 Octacosane(—+ /\ %) CogHsg 66.253 0.187
4-(4-Hydroxy-3-methoxystyryl)-2,6-dimethoxyphenol (4-(4-¥%
38 o . - Cy7H150 67.011 0.311
Fa-3-FABER LI HR)-2,6- — AR RT) s
39 3,4-Divanillyltetrahydrofuran(3,4- — 2K % & P S BRI CyoH2405 67.179 0.294
40 Triacontane(Eﬂ“i}*E) CsoHs2 68.769 0.123

3.3. MbJIER AR S A3 2 4% R RARH NS M 5 4R

22 GC-MS 431 01 S Bk 3 T i JTC A PR Ak 2 B 20 3 45 N34T« il TCMSP “F & & if) M2 454 Swiss
Target Prediction 235 ZE15 51 1214 ¥ 5 . 85 Cytoscape 42 H 1 TURE a7 FIEE 25 18] (K22 .M 4%, %)
AN FEBEATEAR E AL AT, 28 R0 FUEE s AR 3BT R I 43 Ao A BEAE R HE S (LA 6). A,

Figure 6. Network diagram of “component target pharmacological activity” of Ficus tikoua Bur.

B 6. HIERRY “RLSY - $Em - ZHIRIEME” ILRE

DOI: 10.12677/tcm.2022.113065 452 s


https://doi.org/10.12677/tcm.2022.113065

B 25

REORGEEYE, ERERS, SERGYIIERE AR XL G A 1 S B4 S 800 i 4
FEIR, AR AR AT ot BE ) R A £ sy v 324 0.000973 i1 0.483301. 41T AT EEAE AN
EC EE I AR 2 A, Rl R R o BERUE R T B G T s S BUE TR, R4S B TORE sy
(B B S 52 A, AR ILE 2.

Table 2. Topological parameter analysis of potential targets in the “component target pharmacological activity” network of
anti-inflammatory KHJ of Ficus tikoua Bur.

2. MUCER KHYITREY “ms) - $Bm - Z0IE0EM” W B AIERE SRS R o

S 2R Betweenness Centrality Closeness Centrality Degree
AKT1 0.040334 0.662478 196
ALB 0.048066 0.658929 192
ACTB 0.023523 0.641739 183
TNF 0.02389 0.630769 173
INS 0.024331 0.625424 167
TP53 0.017762 0.621212 171
IL6 0.01973 0.620168 167
CASP3 0.01861 0.620168 158
JUN 0.017066 0.615 152
PTGS2 0.042082 0.615 151
ESR1 0.022565 0.604918 141
VEGFA 0.010179 0.603928 148
IL1B 0.011482 0.598055 144
EGFR 0.019297 0.596123 144
PPARG 0.016073 0.595161 138
HSP90AA1 0.019344 0.592295 138
MYC 0.009066 0.589457 139
MAPK3 0.008894 0.589457 139
SRC 0.008958 0.585714 128
HIF1A 0.008574 0.582938 132
STAT3 0.005986 0.576563 125
MMP9 0.008244 0.576563 119
FOS 0.009357 0.572093 114
CAT 0.014277 0.567692 112
CCND1 0.005303 0.56682 117
BCL2L1 0.003592 0.56422 105
MMP2 0.005896 0.558245 96
CXCLS8 0.003961 0.557402 106

$
i
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Continued
CASP8 0.003684 0.557402 96
PPARA 0.007859 0.556561 102
ERBB2 0.003611 0.554054 101
MAPK1 0.005327 0.552395 98
1L10 0.003283 0.549925 99
NOS3 0.005551 0.549925 92
RELA 0.00492 0.547478 95
APP 0.007615 0.546667 73
CYCs 0.0032 0.545858 96
HMOX1 0.00368 0.542647 88
AR 0.006486 0.539474 83
NR3C1 0.005436 0.538686 76
ICAM1 0.002249 0.537901 84
PRKCA 0.007378 0.535559 68
MDM2 0.002006 0.534783 87
IFNG 0.012562 0.534009 79
CYP3A4 0.007019 0.534009 70
IL2 0.002567 0.533237 80
IL4 0.002302 0.530935 76
KDR 0.003397 0.527897 65
PARP1 0.002107 0.527143 74
PGR 0.003235 0.527143 68
MPO 0.002253 0.523404 66
CDK4 0.001971 0.521924 71

3.4, 155 KEGG 5SiBRoHh

¥ 52 NEEHE A B AL F) DAVID #dE b, 3T KEGG @8 4 #r, JL43 3 P {8<0.05 ({5 5 il 152
%, FE&SERTHI{E 5 145 Pathways in cancer. Lipid and atherosclerosis. AGE-RAGE signaling pathway
in diabetic complications. Human cytomegalovirus infection. Kaposi sarcoma-associated herpesvirus infection.
Bladder cancer. Proteoglycans in cancer. Fluid shear stress and atherosclerosis 1 IL-17 signaling pathway £%.

gE R 3.

Table 3. Partial results of KEGG analysis of Ficus tikoua Bur.

5 3. HKEE KEGG SIS &R

Term Count P-Value
Pathways in cancer 34 2.9E-27
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Continued
Lipid and atherosclerosis 23 442 5.4E-22
AGE-RAGE signaling pathway in diabetic complications 18 34.6 8.8E-21
Human cytomegalovirus infection 22 42.3 4.2E-20
Kaposi sarcoma-associated herpesvirus infection 21 40.4 5.5E-20
Bladder cancer 14 26.9 7TE-20
Proteoglycans in cancer 21 40.4 1.7E-19
Fluid shear stress and atherosclerosis 18 34.6 3.1E-18
IL-17 signaling pathway 16 30.8 6.4E-18
Hepatitis B 18 34.6 4.3E-17
Chemical carcinogenesis-receptor activation 19 36.5 2E-16
Endocrine resistance 15 28.8 4.7E-16
HIF-1 signaling pathway 15 28.8 2.3E-15
PI3K-Akt signaling pathway 21 40.4 8.3E-15
Hepatitis C 16 30.8 1.8E-14
Chagas disease 14 26.9 2.9E-14
C-type lectin receptor signaling pathway 14 26.9 3.7E-14
Influenza A 16 30.8 6.4E-14
Measles 15 28.8 7.3E-14
TNF signaling pathway 14 26.9 1E-13
Prostate cancer 13 25 4.6E-13
Pancreatic cancer 12 23.1 8.1E-13
EGFR tyrosine kinase inhibitor resistance 12 23.1 1.3E-12
Apoptosis 14 26.9 1.3E-12
Yersinia infection 14 26.9 1.4E-12
Th17 cell differentiation 13 25 1.7E-12
Non-alcoholic fatty liver disease 14 26.9 6.9E-12
Epstein-Barr virus infection 15 28.8 1.3E-11
MAPK signaling pathway 17 32.7 1.3E-11
Relaxin signaling pathway 13 25 15E-11
Salmonella infection 16 30.8 1.6E-11
Pertussis 11 21.2 2.7E-11
T cell receptor signaling pathway 12 23.1 2.8E-11
Leishmaniasis 11 21.2 3E-11
Estrogen signaling pathway 13 25 3.3E-11
Human T-cell leukemia virus 1 infection 15 28.8 4.6E-11
Toxoplasmosis 12 231 6.3E-11
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Continued
Breast cancer 13 25 6.9E-11
Colorectal cancer 11 21.2 9.4E-11
Pathogenic Escherichia coli infection 14 26.9 1.5E-10
Thyroid hormone signaling pathway 12 231 1.5E-10
Inflammatory bowel disease 10 19.2 1.8E-10
Shigellosis 15 28.8 1.9E-10
Prolactin signaling pathway 10 19.2 3.6E-10
Non-small cell lung cancer 10 19.2 4.6E-10
Platinum drug resistance 10 19.2 5.2E-10
Toll-like receptor signaling pathway 11 21.2 6.4E-10

4. R S54L

AL SR Citespace B, X CNKI s 2RSSR 1R 56 T b IR B 75 (1) SCHRIEAT PTRRAL A BT o AR
PRSCHRIS, R IR 445 %, 45 SCHRUSCER A oK T AN /NIRRT o e s xof i JTOREBIF FE VR & LRGN
A 73 AT FTRRAL 34, VR AT R IR T A 248, VR IR K 22 8D, (H A2 Bl & I T8 1)
HEDE, AR SO Sk 2 B, s EERENNREE, MR EER D P
ARRAL BT R Bk SR AT 7% 5 B S SR e DRI AN LR, A= K2 SeBH2ERE . = PR 2= R
SN ER 2R L, WU Z B SOZ N S AE TS 77, AR TR IR R R o SR8l m AL 23 Hr
R EHTCRE BRI U3 B TR R U A AL TR AN SRS 5 T, ] UMb TR f 26 BR AT 78 3 AR R AE B
7T, AT RE bR T B A o FHOR[6] [7].

ARSI L 0 b I 2,18 2B R B 34T GC-MS 34T, M LR Z e # A vh L% 5 40 Rk &),
Lo B L RO 4-F A IE-TH-RRIE[3, 2-g][11A8 FEIEIR-7-(9.137%) . 2,3- & 2K FF MR
(1.106%) . 4-¥2 52K F % (1.099%)  3,5,5- — i JE-4-(3-4 T 38)-2-3F CUUf- 1-F (2.231%))  4-(3-F4 5 T %)-3,5,5-
= F L -2- 38 UM -1- B (1.550%) « (Z,2)-9,12-+ )\ B — 1% R (1.114%) « (Z,2,2)-9,12,15- -+ )\ Bk = J% IR
(2.327%) (+)- T 7 (1.820%) F1(E)-3,3'- - FHARJE-4,4'- 2 — K Z05(1.109%) %% . ARS8 1E4T GC-MS
XTI 45 R 5 SRR P TR SR SR RS> B BOR I ZE R [8],  F BRI S A S B A
AR ZES, FTHe-5 H0 TR PR ISR TORE A AT AR ERAR DG, AR RS 56 Hh Hh TCRE 2R £ B8 350467 11 A2 2K HY
H TR AL GEK BT R . E4RE, S0 o LM AN 22 S 5 RIFIPTEENE, EARAH
F[9] [10].

W) £ 24 FL 57 R O SCHRTZ 3R AN A VS S 4 (R RG , FH T rh 24 (BRI 249) R 24 380 o Rk et ) R il AR
MURIIBE FE[11]. ASHE T IE I ifid . HEEE H b TCRRIE 7 s 45 A, FR{8TH Cytoscape FAFFE “ By -
B WEE AT PTRRAL A BT RO IE , I 43 AN o A UL I B R AT, R IX b S ] RS2
JNRPUEARITEPE Ry, R IR, KRR, W R, MR, SRR KRBER, JLRMAE 2R
& 8 NSy B SCHERIRGE B B IE 9] [10] [12]-[17]. HTURES T AL B VB AR 41 50k 52 4N, Hidh CAT.
TP53. Hsp90. MAPK3. HIF1IA. PPARA. HMOX1 1 PARP1 £ 8 AN s5 LA AH e ORIk i HA B b
YEF[18]-[25]. RMAHRIRRZ Z M. 2 ARETAEMIEN . & KEGG @/ T KM, Ho TRk i 4E
BREZ. RN, WSRO TR R TR 7 MR . SIBKHSFEREAL . B PRI 5 AORE AN B e 55 1R
J7, AN TCRE I 24 R A (B
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TR 2% 25 B 220 R T M TEEST AL IR e B AR AL, Aot — DI R MRS
B oW

FEARSER S b, BRI AT 72 IMIREEZIN, MASOT R ettty SeAER, &
JTHR— BB LTI, W, AR LT DR B 405 fh 52 7t 56 il 2 5 R i)
ZIMIHIG AL RN, SRR S, S AR AR KOS T AT . A SR Z 0T 1 K&
O, RS EF LA L8 TS, 1R, AR MR i i

[l I R AR IRE NN, IERPFUONEATEB LT, A% 1 I8 BRA S i 75 1 B LAt M s
I RAFECRE; RS S (AT LA AN [ 22 AT, AESeI I R rh an JRA R AN B, LEBITR] 52
JRAZ S o

e DU A Z I AR — WX, - [R 22 2 AT A

E&WE

B BE 245K 5 R AR BET ENE I Rt R H (Bt BE KB A 7 (2021)107 =5 St EE KB & F
(2021)88 5); T M Tl EE PR EH R AA KT H (B E & KY F:[2021]209); 51 /N 44 FEAH A 70 10
H (BSR4 3 fli-ZK[2022] — % 497).

SE K

[1] (EMARE) #HEA. HEARE EM]. BY: ~mAREMK, 1977.

[21 (EEPEZLHE) mEA. 2E PRI EM]. dbs: NRTEA LML, 1978,

[8] VTHWBTEESpr. RZRE B MY, il iR AR, 1986.

[4] =mMBEPEREGERS. srhEZM] B 28 AR B, 1971,

[6] HEZhELEHFhEAERES, PEARIM]. B BiERREAEOR TR, 1999: 506.

[6] ML, FZhdE AR ETRAEMNE & RPUENERNER]. A EZKIMNE S % &R SR 544k, 2007, 19(3): 16-18.

(71 #F5it, WHED7, RAE, 5 BTN RSALETER Y« LR RE I R A SRE AT [I]. & A S HLIK, 2020, 36(5):
169-174.

[8] ¥, SRILHE, XIRFE. HUKERBIN GC-MS M FE[J]. S5l Ifve 2 e 24 9), 2014, 29(12): 51-53.

[O1 ERkd, skigh, T, 5. LB 3 R e i s B ik R sz ma 3] b 6 5 253K, 2014, 14(8): 21-26.
[10] XUZEig, &M, ERZE. MRIER 2 T3P F 2R/ R EEE T[], &R, 2016, 41(8): 210-216.
[11] &, =A2, 28k, 5. WSS 2G5 7E Hh 254008k R i etk e 5 R SRS [3]. Hh 524, 2019, 50(10): 2257-2265.

[12] #RE. 4> TR RK T EARATER QRS ER QRS M8 A A RGeS R AE FIWLEE[D]: [l 4250748 3], 5Frs:
11 ZR K 2%, 2020.

[13] R, B, K, & RSBk R ERAS A K MR GBI K ILED AL I semd]. s
FEEAR, 2021, 33(3): 1396-1407.

[14] HH, REA, KM, % FREFZOME RPUANEETIR]. FE2EEEZ, 2012, 23(5): 1118-1120.

[15] AMREZR, BREAZ. #hE 25 ARPE-19 Al HUVEC At S /e [I]. EFRIR AL &, 2008, 8(10): 1963-1967.

[16] XUgE, HETIE. Jrog g IRA: B R ZO0E poms KBRS AR AN S A E AT AE[]. IR 2Y, 2015, 10(7): 985-989.

[17] #hFEE, TIRFE, FMER, S5 ARBRER R MAE SD K BATHERE AR 1 & BUA KT Rz m ], & & TR}
%, 2019, 40(11): 308-312+317.

[18] JEU&, Fidmal, o, 2. RN FEZEREIALITR . PUEALRINE AN KAk S8 0], &5 TRk,
2021, 42(8): 81-87.

[19] KA. KIEEX ISR S Kpa A 16 A R Z 5 A A SR 5T[D]: [l L2000 3], PRt B

DOI: 10.12677/tcm.2022.113065 457 R


https://doi.org/10.12677/tcm.2022.113065

B 45

[20]

[21]

[22]

[23]
[24]

[25]

gl K%, 2015,

LD, RO PRI IR A LTI ES 2 Hsp90 FRiEMISMI[D]: [Wit 2t 0] W& FH: i ra Rk k27,
20109.

Zaill. SNEKBIRIE S RNAI 5 MAPK3 KBS S Hia s sk 4L th 5 50 70 [D): [ 0 50]. sibH: 7k
LB K2, 2017.

WEte, BIEE, SRR, % KGF Ml HIF-1o BEA XK B BRI -9 25 i 26 M S 10 S S453 495 P B 47 1 R 9]
MR BE 25458, 2022, 34(2): 1-6+11.

FREBZE, AR T F0 /N BERE TR IR W AT A6 7 15 L HLEIE FC[D): [l 2= A0 5], JaMl: 951 K2, 2010.
B, BRIE, TkefE, & HMOX1 18 &Rk b diiie R it Hrsa b Thae[J]. b EE T 2B 244k, 2021, 37(5):
48-51+54.

M. PARPL 7E U S 1 R 1K K f 8 AL AR FIBE 78 [D]: [ 220018 50). WFrd: th 7R K%, 2015.

DOI: 10.12677/tcm.2022.113065 458 R


https://doi.org/10.12677/tcm.2022.113065

	基于CiteSpace分析、GC-MS和网络药理学探讨地瓜藤抗氧化的成分及其作用机制
	摘  要
	关键词
	The Antioxidant Components and Mechanism of Ficus tikoua Bur. Were Discussed Based on CiteSpace Analysis, GC-MS and Network Pharmacology
	Abstract
	Keywords
	1. 引言
	2. 研究方法
	2.1. CiteSpace可视化分析
	2.1.1. 数据整理
	2.1.2. 可视化分析

	2.2. GC-MS分析
	2.2.1. 药材与试剂 
	2.2.2. 地瓜藤乙酸乙酯部位的制备
	2.2.3. 地瓜藤乙酸乙酯部位的GC-MS分析
	2.2.4. 相色谱–质谱联用分析条件

	2.3. 网络药理学分析与验证
	2.3.1. 地瓜藤中活性成分的整理及靶点筛选
	2.3.2. 网络构建及拓扑分析
	2.3.3. 通路分析 


	3. 结果
	3.1. 作者共现、机构共现和研究热点分析
	3.2. 地瓜藤乙酸乙酯萃取部位的GC-MS分析结果
	3.3. 地瓜藤成分和靶点网络及其拓扑参数分析
	3.4. 靶点KEGG信号通路分析

	4. 讨论与结论
	致  谢
	基金项目
	参考文献

