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Abstract: Objective To analyze the main components of the aqueous extract of Chloranthus fortune by ultra performance liquid

chromatography-quadrupole time-of-flight mass spectrometry (UPLC-Q-TOF-MS), and predict its anti-inflammatory and analgesic
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potent substances and mechanisms by combining network pharmacology methods. Methods Based on ChemSpider database,
mzCloud platform and existing literature research, the secondary mass spectra of target compounds were compared and confirmed to
identify the chemical composition of the aqueous extracts of C. fortune. The active ingredients of the aqueous extracts of C. fortune
were screened by the FAFDrug4 database. The constituent targets of C. fortune were predicted using the Pharmmapper platform and
Uniprot database. The relevant disease targets were obtained using GeneCards platform, and the intersection targets of constituents and
diseases were obtained using Venny platform. PPI network was constructed by using String database and Cytoscape 3.7.0 software,
and the core targets were screened. Gene ontology (GO) function and Kyoto encyclopedia of genes and genomes (KEGG) pathway
enrichment analysis of potential core targets were performed by using David database, and “active ingredient-target-pathway” network
was constructed. Results A total of 45 components, including organic acids, flavonoids, coumarins, sesquiterpenoids and nitrogen-
containing compounds, were identified from the aqueous extracts of C. fortune. A total of 33 active components were screened and 70
active components and disease intersection targets were identified. A total of 13 core targets were screened through PPI network.
Enrichment analysis showed that C. fortune mainly participated in protein phosphatase binding, insulin receptor binding, protein kinase
activity and other functions, and presented the effects of resisting inflammation and pain through tyrosine kinase receptor signaling
pathway, tumor necrosis factor signaling pathway, tyrosine kinase inhibitor resistance and other pathways. Five key targets and eight key
active components were further obtained through the analysis of the “active ingredient-target-pathway” network. Conclusion By
combining UPLC-Q-TOF-MS and network pharmacology, it is clarified that C. fortune plays an anti-inflammatory and analgesic role
through multi-component, multi-target and multi-channel, which provides reference for further quality evaluation and pharmacological
activity research of C. fortune.

Key words: Chloranthus fortune (A. Gray) Solms-Laub; anti-inflammatory and analgesic activity; active components; pharmacophore
basis; UPLC-Q-TOF-MS; network pharmacology; luteolin; chlorogenic acid; neochlorogenic acid; rosmarinic acid; istanbulin A;

shikimic acid; epoxycaryophyllene; protocatechuic acid
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Table 1 Identification of chemical constituents in aqueous extracts of C. fortune

o . e o ATETWE (m)  RE I . ;
55 twmin 7 FR %?T%fﬁ—ﬂimﬁ S (X10°9) MSMS B BT (mlz) Y Vil
1 052CeHsO;  [M—H]" 191.0197 191.0204 3.5 129.0194, 111.009 1 FFEIRE) a
2 055CHeOs  [M—H] 133.0143 133.0147 3.4 133.0139,115.0039 SERR a
3 0.65 CeHuNsO2 [M+H]" 175.1190 175.118 1 —4.9 158.092 8, 130.096 9, 116.071 5 FE R e
4 0.66 CfH1206  [M—H]™ 191.056 1 191.0567 2.6 191.056 6, 173.045 7, 127.040 8 E TS a
5 0.84 CoHiOs  [M—H]™ 197.0456 197.0455 —0.3 179.0352, 135.045 6, 123.044 5 &R0 a
6 094 CHOs  [M—H]™ 153.0193 153.0194 0.5 153.019 6, 109.030 0, 108.022 3 JF LA ERUO a
7 1.02 CsHsO3  [M—H]" 151.0401 151.0405 2.6 109.030 1 A HRg a
8 1.12 CoHyNOs; [M+H]" 182.0812 182.0804 —4.2 182.0829, 147.042 8, 136.075 8, 123.044 3 e g AR e
9 1.16 C1oHi3NsO4 [M+H]" 268.104 0 268.1038 —0.9 136.062 1 St e
10 123 CsHsNsO  [M—+HJ® 152.056 7 152.0559 —5.2 135.0297, 110.0355 B g4 e
11 148 CsHsOs  [M-+H]" 167.0350 167.0347 —1.8 123.0467 7 BB a
12 151 CoHsOs  [M—H]™ 179.0350 179.0350 0.1 179.0350, 135.045 8, 107.050 2 Wi e R 6] a
13 190 CoHsOs  [M—H]™ 163.040 1 163.0405 2.6 163.038 5, 119.050 7 it R a
14 229 CxH»On [M-+H]" 537.1039 537.1055 3.1 339.0517,295.061 1,179.036 3 RIS a
15 233 CigHisO9 [M—H]™ 353.087 8 353.0864 —4.0 191.056 0, 179.035 6, 173.046 5, 135.045 7 ek IR0 a
16 252 CHeOs  [M—H] 137.0244 137.0244 —0.1 137.0237 3-F ALK RS a
17 2.68 CiHisO9  [M—H]™ 353.087 8 353.0872 —1.7 191.056 4, 179.035 2, 173.046 0, 135.045 8 SRR R1-20) a
18  2.89 CigHisO9 [M—H]™ 353.087 8 353.0876 —0.6 191.0562, 179.035 1, 173.045 6, 135.045 5 B 2 J R 19200 a
19 3.60 CoH1002  [M—H]™ 149.060 8 149.0614 4.0 149.0602,121.028 9 4-LIHHEEARIARTRE  a
20 438 CioH1o0s [M—H]™ 193.0506 193.0504 —12 178.026 5, 149.059 8, 134.038 0 SR A R a
21 454 CoHsO»  [M—H]™ 147.0452 147.0456 3.1 103.0568 PIEERRLS) a
22 482 CiHsOs  [M—H]™ 207.0299 207.0293 -2.9 192.0059 ZE R ¢
23 487 CsHsNs  [M-+H]" 136.061 8 136.6170 —0.1 136.0626,119.036 6 i 23] e
24 5.07 C4HyO13 [M—H]™ 521.1301 521.1302 0.2 359.094 1, 197.046 8, 161.025 2, 135.045 9 4-O-ME R EMEE a

IR R0
25 536 CsHsOs  [M—H]™ 151.0401 151.0407 42 151.040 6, 136.016 0, 108.022 2 JE A4 H gL a
26 545 CisHigOs [M—H]™ 359.0772 359.0775 0.7 197.046 4, 179.035 8, 161.025 5, 135.046 4 TRk RS20 a
27  6.01 CoHeOs  [M—H] 177.0193 177.0199 32 177.0190, 149.024 3, 133.030 1, 105.035 4 ZEOEM c
28 624 CsHuO1 [M—H]™ 515.1195 5151992 —0.4 353.089 5, 191.0559, 173.046 5 TR b2 a
29 631 CyHiOs  [M-+H]" 227.0914 227.0902 —5.3 149.094 6,209.079 1 e b
30 6.46 CiHio0s [M—H]™ 221.0456 221.0450 0.4 190.9979, 177.092 5 IR R g 19-20) ¢
31 6.55 CioHi0O4  [M+H]* 195.0652 195.0639 —6.6 195.065 4, 177.052 5, 149.078 1 Pl AR RO a
32 6.58 CasHuO12 [M—H]™ 515.1195 515.1193 —0.6 353.088 3, 191.057 4, 173.045 6 R ) a
33 6.79 CsHuO012 [M—H]™ 515.1195 515.1171 -4.7 353.087 6, 191.054 6, 173.045 3 TR ) a
34 7.1 CoHeO2  [M+H]" 147.044 1 147.0441 0  147.044 4, 119.049 7 wH IR ¢
35 791 CuHio0s [M—H]™ 221.0456 221.0465 43 206.023 2 % B F g ¢
36 7.96 CaHnO12 [M—H]™ 463.0888 463.0887 1.1 300.028 3, 301.0370, 271.0253,255.029 7 S R AR b
37 847 CisHiOs [M+H]" 325.0918325.0922 1.3 163.038 7, 145.026 4, 135.043 2 ) ¢
38 856 CisHoOs [M—H]™ 263.1289 263.1288 —0.3 219.139 6, 125.060 6 I AT AR ALY d
39 8.63 CisHioOs [M+H]" 287.0550 287.0535 —53 213.0548,153.018 5 AR L B3 b
40 870 CoHeO3  [M-+H]" 163.0390 163.0384 —3.7 163.039 8, 145.028 8, 135.044 3, 117.034 7, A ILAE N R c

107.050 3

41 925 CisHxO3 [M-+H]" 249.148 5 249.1483 —0.9 231.1375,213.1254,203.142 6, 163.110 8 HA A EIIS) d
42 12,61 CisHisOs  [M—H]™ 261.1132 261.1133 0.3 217.122 8, 147.086 3 8B,90- “FRFEMSE-  d

4(5),7(11)-—1%-

80,12 PR
43 1281 CisHisO2  [M-+H]* 231.1396 231.1379 —0.3 213.126 3, 185.132 7, 157.100 9 FIA P BRI d
44 19.03 CisHx02  [M-+H]" 233.153 6 233.1534 —0.9 215.1429, 187.147 7, 145.101 0 FIAR P BRI d
45 2071 CisH»4O  [M-+H]" 221.1900 2189900 0.4 203.1787,221.189 0 K a

a~e RUCOVEPLIRE. HHIZE. HFERK. MFHR. SRELaw

a—e are organic acids, flavonoids, coumarins, sesquiterpenes and nitrogenous compounds



¢EH 2023F6H £54% B 128 Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 12 * 3907 -
SRS s bl L) R »
& nu
& o
= s®
.5 E " £ wr.
: W,
L
736 i " '.‘ et . I-_‘ o
(34.1%) & & N \.x .
" a2 eg "
B2 #ESRELEMRSHAEBEA Venn B & g i‘\. . ® B
Fig.2 Venn diagram of active ingredient-anti-inflammatory -
. & r.\ = '.: ,['“
and analgesic targets of C. fortune o
323 PPIF% 5 LRiEHE AR BUR N 70 4 ‘B3 PRI
‘i%f?ﬁﬁﬁiﬁ,m%)\ STRING Hfit FEF-£1, #5511 54 Fi.3 PPInetwork
A7 e 182 ZINZLARI PP R4S, LI 3, i £2 HLEA
ﬁi%‘/%ﬁfﬁﬁﬁ FERL, BT UBOR R R T U AR Table2 Core targets
tjﬁ iﬁ*iﬁ‘h}ﬂ Cytoscape 3.7.0 BT 25T L JEAH BC cC
AR H T SRC 24 0.20 0.60
6 740, 0.028. 0.418, %ﬂﬁ L,LL 3 NSHGAT IR, PIK3RI 19 0.13 0.55
ARl PTPN11 17 0.05 052
PR3 ARLRE R J'“% 2. . MAPKS 14 0.1 0.51
3.24 GO Y&t iEid David #ds-F 6Xf EGFR 14 0.04 0.51
13 MZOHE T AV DR /3, DL P<<0.01 A% fGI;Tll S 8'82 g'g?
ik, IR R] 189 4> GO % H, YR 139 MAPK 14 11 006 048
S DAL 22 % . 4 TINRE 27 4. A5 R ERBB2 005 0dg
y 4 y | CASP3 8 0.06 0.45
ST DiRe A iR HESA AT 10 192k H 2 & IGFBP3 7 0.03 0.43
(B 4D, FEFEAEER I BE 1 s & SRR %R T F2 8 0.06 0.46
10 - YRR S ARZH A% S FURE

o0 B0 Py > BD NIV x o @
£ £ & & £ £ & £ & L 2 3
g8 .z 28 Bz T .z S 5 g
£ £ 5 5§ B £ B £ B g 8 3
Lo o ® < O O 8 o < Sgﬁ
O =2 O O O A O O O
2 2 8 8 € = 8 £ & 5 8
5 55 £ g E < 58 g s £
S o & &2 & L o2 & 8 E
g & gd 22 3
=} =i
S 35 e e g
-

s 2 o o & 15}
s = < = =]
= S =)
o Q
e =]

=

o

1]

=]

£

=

a

protein serine/threonine/tyrosine kinase activity

B4 GO IhgE=E

insulin-like growth factor binding protein complex

insulin-like growth factor ternary complex

cytoplasm

cytosol

perinuclear region of cytoplasm

membrane raft

endoplasmic reticulum lumen

&2 (81 10)
Fig. 4 GO function enrichment analysis (top 10)

platelet activation

ERBB2 signaling pathway

positive regulation of glucose import

epidermal growth factor receptor signaling pathway
negative regulation of apoptotic process

cellular response to reactive oxygen species
phosphatidylinositol 3-kinase signaling

signal transduction

cellular response to cadmium ion

peptidyl-serine phosphorylation



* 3908 »

¢EH 2023F6H £54% B 128 Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 12

RS EH . SR ER, AW, “24e5K
ZIEMER Y EES S E AR G B R
gis . BAMEETES, MRARTH, FESE
HIRZ iR B TFEEME: HTIREEY
RS (554 %. TR aEEs.
SE L RTIR, 2 R4 SE L HNE M Ry AT I 2 A
W ERE RIETI R BURTER .

3.2.5 KEGG #EEE&ESr i David #dE-1
GBI A S KEGG 5 5@ k4T UL,
PL P<<0.01 Affiiksft, HLEEMRIETH T Ras
G EES . BRER I SZ R ErbB2 {55 @ H . FoxO
G IEEESE 128 5. A OCEREEAL, IR P AR
NIRRT 16 2515 S IEBIEAT IR 2 7, FRe il <R
B (B 5. By sk, Fon s SRAEIXKIm -
PR AR % .

3.2.6  “UHTERG-HE S -EER Y BT
TEERLS . TETERE AL, BT 16 2% KEGG g 3 A F|
Cytoscape 3.7.0 KA, #a% “ G YL o -#E p - g ”
W2 L 60 ZMRERIEAT 62 NI, 321 SAAHEAE
L, ey ARG TRy, 3533 4y 3]
BT AR 13 MEOEBTEER A REA AR
FRIBHE, 316 2% 715 SR, FEAE R 5 . B Network
Analyzer 73T % X2 3EAT 20 4T, 5P RO 9 BE AL
BC. CC MIrF¥EUKICN 6.727. 0.004. 0.501; 5%
BERE S REM . BCy CC HIFIIEUK N 24.692

EGEFR tyrosine kinase inhibitor resistance -
ErbB signaling pathway -

endocrine resistance -

T cell receptor signaling pathway -
Toll-like receptor signaling pathway -
C-type lectin receptor signaling pathway <
HIF-1 signaling pathway +

TNF signaling pathway -

neurotrophin signaling pathway -

FoxO signaling pathway +

estrogen signaling pathway +

mTOR signaling pathway -

JAK-STAT signaling pathway -

Ras signaling pathway 1

MAPK signaling pathway +

PI3K-AKt signaling pathway -

0.04

T I X
: O 0NN

0.001 5
0.001 0
0.000 5

0.08 0.12
gene ratio

B 5 KEGGBHEEEN (71 16)
Fig. 5 KEGG pathway enrichment analysis (top 16)

0.063. 0.521. F:F UL I 3 NS HUAT %, R&E
B 5 AMZOHE L KO B E T B1(protein kinase
Bl, AKTD). #ZZJFiHEHEE 14 (mitogen-
activated protein kinase 14, MAPK14). JESZARREZE
JR N (sarcoma receptor coactivator, SRC). P35
KA ¥4k (epidermal growth factor receptor,
EGFR) FIANRET S F2; 8 DNOCERIE MRSy, 70N
KRBEZR. SRR, Froxlifl. KEHFmR. kil
MR AL FFHER. ATTRMIE LR . i 74k
RERIN, R, R iE R
RERINHVE R T 2 AN, T AH (R HE RO B 22 i
PERGTY, UL LRRE SE = U e 2 LT £
B RURAEIR T LR AR A

0.16

Ras
Neurotrophin sigl‘ing TNF
sigr‘ing pathway sigr‘ng
Toll-like pathway pathway p—p
oo EGFR SRC sigffing
signdlling At
pathway i ﬁ'i.in pathway
MAPK!  ;osmmminic c=nc ¢ - MAPK 14
T co : 3 4-Vinyjiillaiacol
rc]c“ll‘l)r N & MAPK
siglﬁng u\{ucl-olidc iso!lic "'hl‘:""c malfcid sllg)]‘vng
pathway  MAPKS mclhy.rabcn ¥ d vu‘ic [GFI pathway
&, iStaslmlin isofflfidin ¢ viflllin
esqilitin !
I?slmgcn sul-(l\ic \ crypmcu‘ogcnic Sk.lin "C(’Ch'!g“"": . F“X(.)
mgl] ng e ac g('in \ 4 At d - sng:"mg
pathway 3 \ v ; pathway
.'llmcl.olidc fc!c ) “'m protogagechuic ! .1 e
p I i ‘,!L quirfihci
4 1\-1|1 4 ! (‘-Iypc
Y:il.ll(‘-{}lk’l epoxycaffiphyllene  p-cowmaric isoqfitin citrfflcid X > ltg:wr
i PTENIT : 3-hydroggbenzoic ~ CASP3 g
pathway i signaling
ERBB2 umbc..:rm“\: alll‘.’lcl'olidc \ pathway
mTOR \ AKTI ErbB
sigl‘ing IGFBP3 sig‘ng
pathway EGFR pathway
JAK-STAT tyrosine
signing N 4 ki‘c
k05,0 Endggrine N
pathway q o inhibitor
AESISZEIC resistance
6 “IEMRI-EL-BE7 M

Fig. 6

“Active ingredient-target-pathway” network



¢EH 2023F6H £54% B 128 Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 12

= 3909 -

4 g

AHFFL T UPLC-Q-TOE-MS $ AR M 22 fi 4> 5
KRR 45 MRy, Hh A HLER 25
I3 AN FERETA HF S A &
RFEHNH S . IBHMBAIER T, AT
SR Y L2 A S LK SRIE R 33 A, BT
REBURAHRIIEE R 701, ¥ J2 AKT1.F2.MAPK 14,
SRC. EGFR. ErbB2. & # A EK AT 1 (insulin-
like growth factor 1, IGF1). AR K& EH
li-3 (cystein-asparate protease-3, CASP3). MAPKS
RO R Ul LA SE 2 R R AR E T R
BLZ WA ZH AT B0 Bk s 1 il oy -
R-IEER T LT, RIRILARIR . REBER. 4
JRRR . Wrexliig. RIEHFR. WKIHBAK AL FF5
B2 TR 8 MG E 2% T FEAEEIR . WFFT
FWI, JE LR AT LA R R AL -0 (tumor
necrosis factor-a , TNF-a ) . [ 40 ffil /v 2 -1p
(interleukin-1p, IL-1B). IL-6 [K23ih, XFZ2HAIE
PR — EIRIT R34, RIFIRE s 2 BA
fiedh. B, PIRAERIR—38Rdr, BRI H)
Toll #£524K 4 (Toll-like receptor 4, TLR4) /#EFE531L
[A-¥- 88 (myeloid differentiation factor 88, MyD88) /
%K F-«B (nuclear factor-xB, NF-xB) {& 5 i 1]
WOE, MR JORE R BT, Ak, SRR S
AKT1. CASP3. F2. IGFl1. MAPKI14. MAPKS,
TN I NLEE-3 AR 1T IEEE 1 (phosphoinositide-3-
kinase regulatory subunit 1, PIK3R1). SRC iX 8 4"
B ORHR. BEAh, R LRI AT hd i iy Uk
SRR 1 (SIRT1) /NF-xB &30 s £ b
PO BV /N5 8 AOE e BiBel, dlid PPI M
25y HTrl A1 SRC. MAPKI1. PIK3R1. £ ABER
MR i dE 52 /& & 11 (protein tyrosine phosphatase
nonreceptor 11, PTPN11). MAPKS8. EGFR. AKT1.
IGF1 1E /2% BT (5 R FEAR R, AR AT e 9 22484 5
ZEVRYT R AIPEIF P o v B EA R R A 5%
SREAR .

N — AT T 22 R 4 SR 22 0 A B RV AE AL
il XF PPT WX 28 i tH 1) 13 M AZ OB S % & 42 5
PFrigs) 128 ME K H, Hrp ErbB {5 58k, TNF
{55 ilH . EGFR BRI 255556 H P
AR EME R (P<0.01), WRENIRIEST B
EF EEEM% 2 —. TNF & —M{E R4 T, H
FE P AT R EIAE R, BRI AT DU I i

2 TNF 5 5 IEB KR BURMERPT. %%k R
G 1R A AR AFAE S AR M 52 AA, X2 AR A
TEBRE AR S AR A X o H SR 8T
FFELM) TLR (5515 22 SEIEM . TLR &
I AR TR 5248, LAE N R AR SRR B I 25 5]
HEC JE B, TLR FE P07 I A2 B 1T s B it
TIPS, AR TR I 13 MBS A 3 A4
BEHEL Toll 155 B L, %N MAPKS.
MAPKI1. AKTI1. PIK3R1. MAPK14, TJf¢NLfd
G T 2L R B T O R A

i b, “FETEATRETELRIR. RRE
. SR aRR . RIEFR . KIIHAAR AL
P&k R IR ST 33 M4 1845 SRC. MAPK1 . PIK3R 1
PTPN11. MAPKS8. EGFR. AKTI. IGF % 13 MM
OB ST ErbB {5 5 i@ . TNF {55l 2%
EGFR F&Z BB HIFIM 2555 16 SR Ek Rk 44
PR BURIEN o

FBAR PAVEHYFEFARFEAZFTR

SE R

[1] Xu L L, Tang X L, Hao F R, et al. Hepatotoxicity and
nephrotoxicity assessment on ethanol extract of Fructus
Psoraleae in Sprague Dawley rats using a UPLC-Q-TOF-
MS analysis of serum metabolomics [J]. Biomed
Chromatogr, 2021, 35(6): e5064.

[21 WA, skIiEE, dkid, & (KRN T IETR D
fitise [J]. EEZY, 2021, 52(14): 4119-4129.

[8] Meng Y X, Li X J, Guan J Q. Network-based
pharmacology to predict the mechanism of Ginger and
Forsythia combined treatment of viral pneumonia [J]. Int J
Clin Exp Pathol, 2021, 14(9): 964-971.

[4] Lagorce D, Bouslama L, Becot J, et al. FAF-Drugs4: Free
ADME-tox filtering computations for chemical biology
and early stages drug discovery [J]. Bioinformatics, 2017,
33(22): 3658-3660.

[6] 4, £, LC-Q-TOF-MS 1 LC-IT-MS" 44712413
AJEHUT AL R (0] T EEZY, 2014, 45(8): 1056-
1062.

[6] /N, Fwlr, Zrhi, &5 BT IELMLEKE
VR YT SRR AR ST R B AR ST T [J].
24,2021, 52(9): 2638-2652.

[71 &4, SPH, 4850 M8, 2. 3T UPLC-Triple TOF-MS/
MS BORIIA A K 5 Z K S = B s i (7]
i TR, 2015, 36(15): 275-280.

[8] LiJ, Wang S P, Wang Y Q, et al. Comparative metabolism
study on chlorogenic acid, cryptochlorogenic acid and
neochlorogenic acid using UHPLC-Q-TOF MS coupled
with network pharmacology [J]. Chin J Nat Med, 2021,
19(3): 212-224.

[0] W24, E&il, T, %. UPLC-Q-TOF/MS H R4



* 3910 -

¢EH 2023F6H £54% B 128 Chinese Traditional and Herbal Drugs 2023 June Vol. 54 No. 12

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

Pr & AR S R (0], A, 2020, 43(2):
354-358.

M, ks, BB, 55 BT HPLC-Q-TOF-
MS/MS IR RN 04T [T 38 R
224k, 2016, 37(2): 159-166.

T, $F, ZEH. GC/MS ¥AH1 UPLC/Q-TOF-MS %
WEFCP B et OV ESHR P A B0 sy (9], i, 2012,
34(1): 78-84.

FeMsuR, B, MMEZR, 5. T UPLC-Q-TOF/MS
FOR IR Wi BURLAK 27 43 a0 A [J]. T AR EGRR R 24 2
%, 2021, 37(5): 42-53.

T2, HiHE, W38, %. UPLC-Q-Orbitrap HRMS £
ARPIR S TE AR FERACA T (1], RS S5TF
&, 2021, 33(12): 2042-2052.

TKROKTE, B8P, WRAK, 45, @ R0 k- D gk - kAT
I [h) 5 0K 5 % 20 A 5 04 RSN AR R gy (D). R R,
2015, 46(6): 817-821.

XIEERE, LH, bEZE, % 5T UPLC-Q/TOF-MS 1)
AL R BEAL 22 A R N LRSS AR [J]. Hr g,
2021, 52(18): 5496-5513.

e, sKEES, 2, %, & T UHPLC-Q-
TOF/MS F3 #7 (A AL 5t R AL 1y B Bk A b S Al
EHEBR [J]. W2 EEEZ, 2021, 32(10): 2361-2365.
2RZ, T, KE%. KRS O EE 860
RSB LI AR = D BT 2 A (0], Hh P 2
&, 2011, 36(10): 1301-1304.

Chen Y, et al. A Platelet/CMC coupled with offline UPLC-
QTOF-MS/MS  for
components from aqueous extract of Danshen [J]. J Pharm
Biomed Anal, 2016, 117: 178-183.

Lin P, Dai Y, Yao Z H, et al. Metabolic profiles and
pharmacokinetics of Qingre Xiaoyanning Capsule, a

screening  antiplatelet activity

traditional Chinese medicine prescription of Sarcandrae
Herba, in rats by UHPLC coupled with quadrupole time-
of-flight tandem mass spectrometry [J]. J Sep Sci, 2019,
42(4): 784-796.

Zhou H, Liang J L, Lv D, et al. Characterization of
phenolics of Sarcandra glabra by non-targeted high-
performance liquid chromatography fingerprinting and
following targeted electrospray ionisation tandem mass
spectrometry/time-of-flight mass spectrometry analyses
[J]. Food Chem, 2013, 138(4): 2390-2398.

FhiEte, 224558 UPLC-LTQ-Orbitrap Lg% & FH5 )|
SN A (9] AR SRR T R AR,
2016, 22(15): 64-67.

SRR, BYER., B, % T UPLC-ESI-Q-TOF-
MS/MS $ZA [R5 0B 24 e Jo 5 R 2 B3 BRIEE TR 31
W [J]. HEFZEAE, 2019, 44(8): 1607-1614.
REFS, VEMEAR. OB € 1 - B 1B T V0 2 A
WAIhR S 8- R ALBAA LT [7]. 43k, 2010, 28(12):
1123-1127.

[24]

[25]

[26]
[27]

(28]

[29]

[30]

[31]

(32]

[33]

[34]

[35]

[36]

[37]

[38]

FOR, THHER, &5, % FT UPLC-Q-TOF-MS #iR
AT R Ry (0] SE PR EE A A IR R,
2021, 21(9): 155-159.

SR, Ak, mERE, 55 R R E R
BERESENEHT 0] PEZ, 2021, 52(24):
7630-7637.

Eweae, KN, TR, % P91 UHPLC-
Q-TOFMS 4341 [J]. H#j#4, 2013, 36(3): 407-410.
T, I T A R R 4% 24 B A 1Y 3R 0 B A PG AR
HUEERF T [D]. 13 55 =% B KEE, 2016.

AR, MR, XKEE, %. 5T HPLC-Q-TOF-
MS/MS AR PRE I 877 %7 b EEA G [T]
FREZY, 2020, 51(16): 4124-4132.

R IRAZ, WHCE, K4, 5. BT UPLC-Q-TOF-
MS FHARPB SR MG E D REES ] T
Wreh SRR ZGEE, 2022, 33(1): 105-114.

VAT, MEF, 2=, %5 3T UPLC-Q-TOF-MS I
I 266 24 1 2 3% B VIS BRI VA IT DhRe MEVH AL A R i
TELE R 5T (7). TP E 2R, 2022, 57(1):
44-51.

EVETE, LR, R, 5. UPLC-MS/MS £ T iE
B E R G 4 0], R E 2 s, 2021,
32(20): 2478-2484.

3, 1R, Ik, & BT HPLC-MS/MS XAkt
TKERL 5 3B PR A5 M %5 (9] & am g
1, 2022, 43(1): 295-303.

Xg, R, K%, . g RIE T A% miR-
223/NLRP3 k6 2 b5 5 00/ B b5 4 b
fil [0]. PR R RAERR, 2022, 47(3): 280-288.
Wu H Q, Wang J, Zhao Q, et al. Protocatechuic acid
inhibits migration and inflammatory
response in rheumatoid arthritis  fibroblast-like
synoviocytes [J]. Artif Cells Nanomed Biotechnol, 2020,
48(1): 969-976.

Zhou X F, Zhang B W, Zhao X L, et al. Chlorogenic acid
supplementation ameliorates hyperuricemia, relieves renal

proliferation,

inflammation, and modulates intestinal homeostasis [J].
Food Funct, 2021, 12(12): 5637-5649.

C, Kongtawelert P, Phitak T,
Protocatechuic acid inhibits inflammatory responses in
LPS-activated BV2 microglia via regulating SIRT1/NF-«xB
pathway contributed to the suppression of microglial
activation-induced PC12  cell

Neuroimmunol, 2020, 341: 577164.
Conaghan P G, Cook A D, Hamilton J A, et al. Therapeutic
options for targeting inflammatory osteoarthritis pain [J].
Nat Rev Rheumatol, 2019, 15(6): 355-363.

Tiotiu A, Kermani N Z, Badi Y, et al. U. Sputum
macrophage diversity and activation in asthma: Role of

Kaewmool et al.

apoptosis  [J]. J

severity and inflammatory phenotype [J]. Allergy, 2021,

76(3): 775-788.
[FiEsmiE T T46)



