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Abstract: Objective To explain the scientific connotation of the theory of “fragrance to avoid filth” in traditional Chinese medicine
(TCM), and analyze its mechanism of action between TCM theory and modern medicine effect by using the methods of bibliometrics and
network pharmacology with experimental verification. Methods Through platforms of CNKI, Wanfang Data, VIP, modern research
literature retrieval and quantitative analysis on the keywords related to “fragrance to avoid filth” were carried out. Through the analysis of
the medicinal properties of aromatic Chinese medicine, this paper explains the theoretical connotation of the application of “fragrance to
avoid filth” in TCM. Through network pharmacology and molecular docking analysis of aromatic components of aromatic Chinese
medicine, the potential biological effect of “fragrance to avoid filth” was analyzed. Through the effects of the volatile oil of Aiye
(Artemisiae Argyi Folium) and Guanghuoxiang (Pogostemonis Herba) on the nasal mucosa in the rats of low immunity, the effect and
mechanism of “fragrance to avoid filth” was verified. Results The theory of “fragrance to avoid filth” takes sachet, aromatic Chinese
medicine (perfumer), aromatic components (fragrance) and nasal mucosa immunity (healthy gi) as the main applications, important carrier
materials, material basis and action routes, and is mainly applied to viral infectious diseases and the prevention of epidemics (eliminating
evil and purging filth). As the carrier material of application of the theory of “fragrance to avoid filth”, overall medicinal properties of
aromatic Chinese medicine are in line with the theoretical connotation of “gi of aromatic substances is healthy ¢i, and the healthy ¢i is
strong, so the evil is eliminated and the filth is avoided”, and preventing the evil and supporting the healthy qi is the core. There are target’s
correlation between the aromatic components of aromatic Chinese medicine and the nasal mucosa, which can mainly stimulate innate
immune effects and play a defensive role. Luteolin, kaempferol, 5,8-dihydroxy-6,7-dimethoxyflavone, skimmetin, chavicol, 5,7-
dihydroxycoumarin, honokiol, magnolol, moschusflavone, 6-dehydrogingedione is the core components of aromatic Chinese medicine,
which mainly is flavonoids, coumarins and lignans, and has good binding ability with the key targets of “fragrance to avoid filth”, and
which is also the core material of this theory (aroma). As the representative drugs in theory and practice of “fragrance to avoid filth”,
volatile oils of Artemisiae Argyi Folium and Pogostemonis Herba can enhance expression of claudin-1, claudin-4, claudin-7, occludin and
zonula occludens-1 (ZO-1) of tight junction proteins of nasal mucosa in rats with low immunity, which shows protection and enhancement
to physical barrier. Both volatile oils can up-regulate expression of M cells, macrophages, NK cells, DC cells, and other immune cells and
IL-6, IL-1B, TNF-0, IFN-y and other effector of nasal mucosa in rats with low immunity, and show promotion to immune barrier. Both
volatile oils can increase the content of antibodies such as IgA, IgG, IgG1 and IgG2a of serum in rats with low immunity, and show
enhancement to systemic immunity. Conclusion Scientific connotation of theory of “fragrance to avoid filth” in TCM is that “qi of
aromatic substances is healthy ¢i, and the healthy ¢i is strong, so the evil is eliminated and the filth is avoided”. Nasal mucosa is an
important part of its function, and innate immune defense effect is the core.
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Fig. 1 Interpretation of modern research on “fragrance to avoid filth”
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Fig.3 Network of “aromatic traditional Chinese medicine-aroma active component-target”
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Table 2 Information of core aromatic components of aromatic Chinese medicine

GRS
. e Nk ical SMILES %
5 WEmas nE o nTR Canonical SMILES it THTLE BETUEE
1 AREEZ (luteolin) HEZE  CisHw0s C1=CC(=C(C=C1C2=CC(=0)C3=C(C=C(C=C302)0)0)0)0 0.0045 0.3759 117
2 WLZE® (kaempferol) HEZE  CisHw0s C1=CC(=CC=C1C2=C(C(=0)C3=C(C=C(C=C302)0)0)0)0 0.0035 0.3753 128

3 58-ZRE6T-ZHHA HEX  CrHuOs COCL=C(C(=C2C(=Cl0)C(=0)C=C(02)C3=CC=CC=C3)0)0C  0.0027 0.3753 111
HEHH (5,8-dihydroxy-
6,7-dimethoxyflavone

4 QTAERR (skimmetin) FTH% CaHOs  C1=CC(=CC2=C1C=CC(=0)02)0 0.0035 03740 114
5 it (chavicoh KM CoHwO C=CCC1=CC=C(C=C1)0 0.004 4 0.3739 111
6 S57-CHEFTE (570 HUEE CHOs  C1=CC(=0)0C2=CC(=CC(=C21)0)0 0.003 2 03725 111
dihydroxycoumarin)
7 FIEAME C(honokio)  AMEEZE CisHis02 C=CCC1=CC(=C(C=C1)0)C2=CC(=C(C=C2)0)CC=C 0.002 6 03725 110
8 JEAME (magnolol)  AEEK CisHis0; C=CCCl=CC(=C(C=C1)0)C2=C(C=CC(=C2)CC=C)O 0.0034 03719 108
9 HEMEMW #M%  CuHuOs COC1=C(C2=C(C(=C1)0)C(=0)C=C(02)C3=CC=CC=C3)0C 0.0039 03710 109
10 6-£4%M (6 % CuHzOs CCCCCC(=0)C=C(C=CCl=CC(=C(C=C1)0)0C)0 0.0025 03710 110
dehydrogingerdione)
WP5434: Pathways in cancer B Eieslsltlse —Zg[l)gglt}}:Egéezr
GO:0010817: regulation of hormone levels Cell—sgeciﬁc: Adipocyte
hsa04080: Neuroactive ligand-receptor interaction Cell-specific: DRg y
G0:0009410: response to xenobiotic stimulus Tissuerisepeciﬁt:' lun
G0:0071417: cellular response to organonitrogen compound Tissue-sepecific: small intestine
G0:0003013: circulatory system process Cell-s ec?ﬁc’ HUVEC
GO0:0019752: carboxylic acid metabolic process Tissuelzsepeciﬁ(:' retinoblastoma
G0:0006468: protein phosphorylation s Tissue—sepeciﬁc: spleen
G0:0045937: positive regulation of phosphate metabolic process o Tissue-sepecific: bone marrow
WP5420: ADHD and autism ASD linked metabolic passways and SNP=—— Tissue—sepeciﬁc: kidne:
GO:1901615: organic hydroxy compound metabolic process ] Tissue—sepeciﬁc:th mu}sl
GO: 0010035: response to inorganic substance e Tissue—sepeciﬁc: hga.n
hsa05417: Lipid and atherosclerosis -] Cell-s ec?ﬁc‘ liver cell
GO0:0071396: cellular response to lipid | Tissuéfsepec;ﬁc- lacenta
GO0:0044057: re%lulation of system process ] Tissue-sepecific: Smooth Muscle
G0:0007610: behavior ] Cell-s ec?ﬁc’ Lumphoma burkitts Raji
G0:0006954: inflammatory response ] Tissuéfse ecific: Bll)ood ’
88889?23; re? olnse to extracellular s_timu1111§ d ] Tissue—segeciﬁc: ancreas
: : cellular response to organic cyclic compoun ] N CTH
GO:0051046: regulation of secretion mmm . Cell-specific: THY+
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Y i  positive regulation of phosphate metabolic process e o
" pathway in cancer S aaant
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7{: carboxylic acid metabolic process > © & 4 -4
m regulation of hormone levels *
¢ response to xenobiotic stimulus = .
organic hydroxy compound metabolic process 3
response to inorganic substance & . ¢ d ki
1 lipid and atheroscierosis y g >
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rcsi:)onsc to extracellular stimulus 4 o i
w cellular response to organic cyclic compound 4 - & ¢ k4
regulation of secretion @ - * E
created by prepared by n ] : J H 3
hitp:/imetascape.org metascape.org P b 4 4 P

ALY E T BV E AL E R T CHE R AR R E T D- “ PR LR WS, LR, O
By, R,
A-enrichment analysis of biological functions of targets; B-enrichment analysis of biological localization of targets; C-enrichment analysis of biological
processes of targets; D-network of “traditional Chinese medicine-core component-target”, red is target, blue is core component, and green is Chinese
medicine.

4 FEPHBESHSEDVER “HH-Z0HS R Wik
Fig. 4 Biological effects of aromatic components in aromatic traditional Chinese medicine and network of “traditional

Chinese medicine-core component-target”
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2| 4 433 NI (gene ontology, GO) 7315k
H, L “defense” A8 ik 5 B AHAH G I AE 4
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e Y 16 ZeMHoe fE, SCHE 164 AN S,
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W positive regulation of phosphorylation
M Pathways in cancer
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regulation of hormone levels
response to extracellular stimulus

o negative regulation of defense response P
@ positive regulation of defense response adj

» behavioral defense response 0.0100
defense response to fungus 0.007 5
» cellular defense response £0.0050
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® defense response to bacterium
counts

= defense response to Gram-negative bacterium
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! positive regulation of defense response to bacterium Q) 40
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% defense response to virus

ASEER S BRI R R AT, C- “PId AR R Mg, BOARDIIERE, TORRES; DUl RRE .

A-counts of intersecting targets; B-enrichment analysis of biological processes of intersecting targets; C-network of “defensive process-target”, orange is

defensive process, red is target; D-cluster analysis of defensive process.
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Fig. 5 Analysis of potential effect of aromatic components in aromatic traditional Chinese medicines on nasal mucosa and its

related defense effect
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A-PPI network of targets in defensive process by STRING database; B-analysis of key targets in defensive process, the darker the color, the larger the

graph, the higher the network relevance; C-PPI network by METASCAPE database; D-enrichment analysis of biological functions of targets in defensive

process; E-enrichment analysis of biological localization of targets in defensive process; F-enrichment analysis of targets related diseases in defensive

process.
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Fig. 6 Biological function analysis of potential defensive effect of aromatic components in aromatic traditional Chinese

medicine on nasal mucosa
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Fig. 7 Pathway analysis on key mechanism of potential defensive effect of aromatic components in aromatic traditional

Chinese medicine on nasal mucosa
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Fig. 8 Molecular docking analysis of core aromatic components in aromatic traditional Chinese medicines and key targets of

nasal mucosal defense effect
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