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Study on chemical constituents of Notoginseng Radix et Rhizoma and network
pharmacology of its anti-inflammatory mechanism
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Abstract: Objective To analyze the main chemical constituents of Notoginseng Radix et Rhizoma (NRR) by ultra performance liquid
chromatography quadrupole-time-of-flight hybrid mass spectrometry (UPLC-Q-TOF-MS), and to study on the mechanism of NRR
with multi-components, multi-targets, and multi-pathways for the treatment of inflammatory based on network pharmacology.
Methods The main chemical components in NRR were analyzed by UPLC-Q-TOF-MS. DAVID database was used to analyze gene
ontology (GO) enrichment analysis and Kyoto gene and genome encyclopedia (KEGG) pathway analysis. In addition, Cytoscape 3.6.1
software was used to draw network interaction diagrams, and Image GP tool was used to draw GO bubble diagrams. Results A total of
22 active components (ginsenoside Rhi, ginsenoside Rgi, and monolaurin) of NRR and 31 related targets (EGFR, STAT3, MAPK14)
were screened. GO and KEGG pathway enrichment analysis revealed that active components of NRR acted on EGFR, STAT3,
MAPK14, IL2 targets, and may regulate pathways in cancer, Cytokine-cytokine receptor Interaction, CAMs and so on. Conclusion
This study reflects the characteristics of multi-components, multi-targets, and multi-pathways of NRR in the aspect of
anti-inflammatory, which may provides new ideas and methodology for further research on NRR.
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Fig. 1 Chemical composition analysis of NRR liquid total ion flow diagram
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Table 1 Main chemical constituents of NRR
%5 tmin m/z (&5 5% %5 t/min m/z =S %
1 1.211 286.047 729 CisH1006 kaempferol 12 7.782 1446.475 464 Cs3HoeoO4s sanchinan A
2 2989 302.235700 CisH1007 quercetin 13 7.789 638.439392 Cs3sHe209 ginsenoside Rhy
3 3.008 267.096 741 Ci0H13NsO4 adenosine 14 7.844 576.438 965 CssHe0Os B-daucosterol
4 3.104 260.177 643 Ci7H2402 falcarindiol 15  7.844 622444 458 Cs3sHe20s ginsenoside Rhz
5 3.982 200.177 628 Ci2H2402 lauric acid 16  7.958  784.497 314 Cas2H72013 ginsenoside F2
6 4.762 274.214 417 CisH3004 monolaurin 17  7.983 784.497 314 Cs2H72013 ginsenoside Rgs
7 6.396 933.131000 Ca7HsoO1s  ginsenoside R1 18  9.053 476.386 566 Cs3oHs20s 20(R)-protopanaxatriol
8 6.572 770.481628 CuH70013  notoginsenoside Rz | 19 10.382  278.188 202 Ci7H2603  panaxytriol
9 6.887 962.545044 CasHs2010 notoginsenoside Re | 20 16.458  416.680 000 C2sH4sO2 y-tocopherol
10 7.159 800.492 188 Ca2H72014  ginsenoside Rg1 21 16.706  414.386 169 Co29Hs0O  sitosterol
11  7.372 946.550 110 CasHs2018  ginsenoside Re 22 16.912 260.177 643 Ci7H2402 panaxydol
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Table 2 Potential target of anti-inflammatory action of
NRR

5 UniprotID 45 5 UniprotID 845

1 P04229 HLA-DRB1| 17 P51681 CCR5
2 P35228 NOS2 18 P03956 MMP1
3 P09917 ALOX5 19 P37231 PPARG
4 Q16539 MAPK14 20 P04150 NR3C1
5 P00533 EGFR 21 P78536 ADAM17
6 P08183 ABCB1 22 Q9Y2R2 PTPN22
7 P32246 CCR1 23 P04439 HLA-A
8 P10721 KIT 24  P05164 MPO
9 P35354 PTGS2 25 P02766 TTR

10 pP23219 PTGS1 26 P00813 ADA

11 P14780 MMP9 27 P05231 IL6

12 P60568 IL2 28 P19320 VCAM1

13 P40763  STAT3 29 P16581 SELE

14 P01375 TNF 30 Q13093 PLA2G7

15 060674 JAK2 31 P10145 CXCL8

16 P05362 ICAM1
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Fig. 3 GO biological function analysis
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Fig. 4 Subcluster diagram of potential target GO biological process module
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Fig. 6 Compound-target-pathway network of NRR
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FE R — BT RAHRHE AL, i e =L F G 2
PEARSE .

43 Z=EMESTFHHE

I T, AR RKI =R ERH S5
FE(S 5B (pathways in cancer). 4 K132 /44
HAEA (cytokine-cytokine receptor Interaction). %
fib ZH O BH B4 715 538 (cell adhesion molecules,
CAMs) ZEH K.

431 ARG TEE ARG S EERAE T 5ME
TR 15 ME 55 SIEE R E b S EE . Hh
NF-«B il . Cox-2 . STAT il 5 KA KA
RIBFEYIAFK . NF-xB 7ESEAE 77 T & — XTI &1
—JiTH, NF-xB [B0E & R —5, 5
2 FH 70 4 M AT RS TN, 22 fEBESE NF-xB 1]

SEATIEAL, B FAE FH R BR LA R, S — 7,
FEVF 2 BRI h NF-«B JE AR AL T B0 IR A
I H AT DURHE Z R s & AR DhRE . JO0E I B 1) A=
RIS NF-xB J5 1L, 18 S SR TR R -
W, ML M A7 S AL 28], STAT3 J& i fr it i
TGRS MR IR R WA, 5 IL-11 A5 R
AP RAERAR, BHCRIAE IL-11 5245 5k
KI5, STAT3 WOEIERIRTS, FFH0H 7 R4 i
Ha5E0, BF 7R W STATS (S0 5 FUIRE . il
B AU S A DIH B, Cox-2 g i PR
B, i e RV R 1 R A R PR B DITAR G

GE B Y - -3 I Y 24 T LSRR E A 5 T B 2
B % 5NN EGFR. IL6 1 STAT3. HAZE
H Rg1 Rhy A HERR B H M. -2 M EMAS
IEREE A EGFR FHICM EZE M85 . HEERR #
Hilig 25 IL6 MXMEZIEHR S ASBiF
Rgi. Rhy fl B-#35 NF&E STAT3 MG 3 Eig
PERCr . EGFR (1 R 25045 200 A pA 1 S il ity 1
A, W Bl — 3 5 I Al 9 15 538 1%, 095 Ras-
MAPK. PI3K-AKT Al STAT {5515 7B, X
Yo (5 546 SRR A RS, HAE T IERE
R EEAE . STAT3 215 55 S ML G LA 1
FIERWEER 2 —, B S4Bl
R e 7 £ £ T e A A e S TR BS5381, STAT3 /E R
EGFR M NIfE 5& A2 —, EGFR ¥k )ErRefeidt
STAT3 Bk, BEAedE PR an LAz . KRR T
IL-6 1@ 7EL STAT3 (5 5%, 155 SOCS3 A
FEAL, RTS8 STATS 8 Bk S 17 M B i AL BT,
AHIF T 25 5 Sy = A g i J ik e v R 1
PRft 7R R
432 YR TZAHEAER  4UIE TR T
BYEZIR, e 2SR A B RS, 2
W LA ) 22 AR . KEGG 43 #T B, 2
DR 7 52 A A B FH 22 5 2 IR 32 2000 e M5 S B B
DAL 7 F AT TNF K.

BT IR G B EBBZ AR R R,
PAERRAE SEE, T RIETWEAIM. F R4l
Ji R A PR R A e R ) A SRE I R AR i
P, R A bk R0 B SR THT ] RIE AN R R
PRTR 7 RRH B DR B2 0, 3k B 52 R RS 1R 501 Y B2 4
M b RE AR T AR B R AR 1, I ] R
ELAH A e AR, NI AT 2 b R 4 B i T 2
HENHL, FE)E SR 75 586 B T R BT R AE
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FHBOY, V22 PRI 58 2 (00 AH i X R A7TE 98 8E [
AT 9RE SN )R PR 7 78 L b R 3 s B
TR S5 HIARRE D L ph 2 nl 38 PR 22
BRI FAREE N ik 2 485 DA S0,

TNF /EA—F R Z AR 7, 7T S
ZME S, BET. MRS, KE.
S5, WEOER TNF i 5 TNFR1, TNFR2 454, &
# TNFR1 8¢ TNFR2 [ = %1k . TNFR1 15 5 7] i
FVFZ R REOE, FEZ NF-kB @12 MAPK
PIPIFNAS A A0 s TNFR2 {55 8 B B0E
NF-kB i@ %, 45 PI3K #it% NF-xB @2 Al INK
W, SRMEMKAEREEVIMEE. 46 mn-1
A~ JE8 2% DX 4 T DU, 240 L KL 52 A B AR FH e i o
Z 5 A EGFR. IL6. 1L2 A1 TNF. Hrv IL6.
IL2 1 TNF 5 NF-xB Z VIFHOC, &40 R 732 R4
HAER PR EEEEE S BT, A X =L S NF-
KB [FAH S 91 3 A Hh 7 I 9 Ak, R R —
s =L R R E FE R B AARE . B SE 2
KT RGP T LR
443 CAMs CAMs & —IJEE 5 fill i [ I 3R 1
MR, fEEFGIEM. R RIE. MARRE
FpR A ZUR G TE A B — RN A Wit 72 o e 45 O
YER . Z54 R -H0 A -m B M 45 1) L CAMs Sl % E
52 5 5 & HLA-DRB1 AT ICAM1. 5 HLA-DRB1
FHORIIAL 2 B A7 BE AR B/ N R AR 8

ICAM-1 X % CD54, J& Tk 7> 7 rh i Bk i
FEEEF RO, 2 SRR — N E 2R
B> KEMTEERE, ICAM-1 &0 ThAER
FREPTTR T, RO M BRI R AR R R h it &
HENEH. A, AR ICAM-1 7ERFIRIE 58
JEFRF R EEEEME, ICAM-1/LFA-1 (A0 HAE
FAAE JSREA I 5 1/ P 2 40 B 285 B I S A=l s gt
Wiy SR SO, Bl B AT SORE AN R N
PR, ARHE T E S AT R IAER T ICAML [ 32 22
BCAy RERR B R AT - N, (HERTET
= S IR B T R TR T PR R 1 SOk
WIER D, NF 8 =N T R E % &R
IR S A SR A TR L

gi b, AWFRAE T =B R EAL R ) S
e, 32 4 24 B 2 R D VR TN =G R A 7
ER S e HLHl, RIANS 24 Rh. Ror &
monolaurin. B-daucosterol ZE4T % i P %, EGFR.
STAT3.MAPK14. L2 55 75 41 SR AE 5 5 %

MR AR EAER . CAMSs 555085 5 Il
NIE— BT =BT RN TEMIA R I R BT 32
BUARYE . ABE T WAAE AN L2 b PRI 2
s AN 2t SRR RS RN RS R 45 R BR 1
HMeLL5E 4 SR EE AR, HL TN LR A AR 22 B it
i 1k — 20 (R S IR UE A B IR 7).
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