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Study on herb property expression of pungent-aromatic Citri Reticulatae
Pericarpium, Caryophylli Flos, and Foeniculi Fructus based on network
pharmacology of olfactory receptors

ZHOU Wei-wei, WANG Peng-gian, YANG Xiu-juan, ZHANG Miao, WU Yin, SUI Feng, HUO Hai-ru
Institute of Chinese Medicine, Chinese Academy of Chinese Medical Sciences, Beijing 100700, China

Abstract: Objective In this study, network pharmacology techniques and methods were used to screen the material basis, targets and
pathways of the interaction between the pungent-aromatic herbs (Citri Reticulatae Pericarpium, Caryophylli Flos, and Foeniculi Fructus)
and olfactory receptor. To explain the molecular mechanism of the expression of pungent properties of the pungent-aromatic herb. Methods
TCMSP database was used to collect the chemical components of Citri Reticulatae Pericarpium, Caryophylli Flos, and Foeniculi Fructus, in
order to screen out the effective components and predict the related targets. All the proteins related to olfactory receptors were collected from
UniProt database. The selected targets and ORs proteins were uploaded to the online STRING database for protein interaction analysis. The
interaction network was drawn by using the software of Cytoscape software, and the key targets was further analyzed by GO functional
enrichment analysis and KEGG pathway enrichment analysis. Results Five active components of Citri Reticulatae Pericarpium, five of
Caryophylli Flos and two of Foeniculi Fructus, 224 targets and 515 olfactory receptors were obtained. Protein interaction network showed
25 targets (such as GNB2, CHRM2, CHRM3, GNGT2, ADRA2A) were the key targets for ORs of three pungent-aromatic herbs. The
enrichment analysis of GO and KEGG identified 31 biological processes and 78 signaling pathways. Conclusion Olfactory receptors are
mainly activated by volatile oil components of the pungent-aromatic herb. And the classical cCAMP signaling pathway may not be the only
one after the olfactory receptor activated, which may be involved in the expression of pungent properties of the pungent-aromatic herb
together with several other signaling pathways, so as to produce “pungent flavor”.

Key words: Citri Reticulatae Pericarpium; Caryophylli Flos; Foeniculi Fructus; olfactory receptors; pungent-aromatic herbs; pungent
drug property; network pharmacology; target pathway
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Table 1 Main active ingredients of three pungent-aromatic herbs

i (A=35% OB% DL HL Zitt
MOL000359 % f$E% (sitosterol) 3691 075 537 [
MOL004328 #liJZ % (naringenin) 59.29 021 16.98 PR

MOLO005100 5,7- — % k& -2-(3- 2 JE -4- A S JE 2R KL ) R JF &k W -4- W 4774 027 1651  FRj
[5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)chroman-4-one]

MOL005815 —4JIIFf &% Ccitromitin) 86.90 051 1562 [FEM
MOL005828 I % (nobiletin) 6167 052 1620 [FEiZ
MOLO013219 KA H NBEZ (strictosamide) 7630 076 884 &
MOL000098 #fit iz 2 (quercetin) 4643 028 1440 TF&F
MOL000422 11125l (kaempferol) 4188 024 1474 TF
MOL000358 B-#+{iHZ (pB-sitosterol) 3691 075 536 . DNHE
MOL000449 5 #% (stigmasterol) 4383 076 557 T&F. DEE

SAMARFTIERIERSY, FRATAFERNERSY, BIRARRE S, REOLFAIAAEAERCR, BEEBR, 788K
the triangle represents the volatile component, the diamond represents the non-volatile component, the circle represents the target, and the gray line

represents the interaction relationship; the greater the degree value, the larger the node

Bl 3MRFEFLNHFMS - LML

Fig. 1 Active ingredient-target network of three pungent-aromatic herbs
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The diamond represents the target of Citri Reticulatae Pericarpium, the hexagon represents the target of Caryophylli Flos, rectangle represents the target

of Foeniculi Fructus, octagon represents the joint target of Citri Reticulatae Pericarpium and Caryophylli Flos, the \-shape represents the joint target of

Caryophylli Flos and Foeniculi Fructus, the circle represents the joint target of three Chinese materia medica, triangle represents the OR related protein,

gray line represents the interaction relation
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Fig. 2 Target-OR interaction network of three pungent-aromatic herbs
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Table 2 Topological parameters of target-OR interaction network of three pungent-aromatic herbs
A R WA R

REAH 0.004 R AH 158

By & 5 oA % %5 0.028

K4 54T 12 W2 57 o 1k 0.992

P 2% 4% 1 PRALTAT A 0

P2 Hht 0.114 EEITEZE -V 0

LA 20 654 (83%") ESURIEv] 4

FHIEHAR K 4.352 S EIHR AR R 4.354

TS I B AR o A AR A A
“The ratio of the shortest path to all paths between two types of nodes
£33 3KFFATHLSE-OR EAHEIEAMBERI KBTS
Table 3 Key targets of target-OR interaction network of three pungent-aromatic herbs
FE 5 RE( FE HA FE(H

1 GNB2 22 14 ADRA2B 10
2 CHRM2 20 15 ADRB?2 10
3 CHRM3 19 16 ADRA3B 10
4 GNGT2 19 17 ADRA3A 10
5 ADRA2A 18 18 ERBB4 9
6 F2R 15 19 WNT5A 9
7 ADCY3 15 20 TACR3 9
8 HTR2A 15 21 PROK2 9
9 MYC 15 22 PRKCA 9
10 MDM2 13 23 OPRD2 9
11 GNGT3 13 24 GPR28 9
12 GNB3 13 25 CHRM4 9
13 IGF2 11

W FaR W, MRS SZ AT A AR 2 th 2 RS
T ZAME S A AR L R SE RN . e
FRIME T IB s HE A I ST, BB T &R
T 2 PRI 204 R A0 G ) | R R 2 55 BLA S 3
bR A LG B O A o 64k, A 9 PN B — iy
19 WA 2 7 2 45 4 85 1 [guanine  nucleotide-binding
protein G (0) subunit alpha, Gnao] IHAt A SRR
TEETEBAET DRME o, B2 g
Olfr73 (olfactory receptor 73) IS5 A7 L2 —
B 7 7R 8 A shAE & 4 cAMP g, fi CI 4k
e, M SR L. X R IR S 4

i CAMP JEEEIEAF T [/ — A2 oorh, DRI $%
(5 AR R SE S2 A B . DRI, R = 7
2RISR — ARy, RERS IS L 52
PR LA A LB J7 B cAMP R oA AE 5 i #%
M AE DR HXT B LA AT REBUR T 5145
TR IR R . W5 32 A AR K
FERAE G B A AR,

AT TR M 2% 25 B 22 I BOR 5 VAR 3 Ik
EERPAHE TH NEHS OR HARME it
TR, I TN OC B 4L RN B, KB TR
R 225 R, IRR T A R 2k
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Fig. 4 GO and KEGG analysis of key targets of three pungent-aromatic herbs
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