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Study on the Mechanism of Peitu Qingxin Granules in the Treatment of Atopic Dermatitis Based on
Network Pharmacology and Protein Module
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Abstract: Objective To explore the mechanism of Peitu Qingxin granules in the treatment of atopic dermatitis
(atopic dermatitis, AD) by means of network pharmacology and protein module. Methods The chemical constituents
and corresponding targets of Peitu (Jingxin granules were obtained based on the traditional Chinese medicine system
pharmacology database and analysis platform (TCMSP) and BATMAN-TCM database, and the disease targets of AD
were screened by GeneCards, OMIM and DisGeNET databases. String database was used to construct protein
interaction (PPI) network. Cytoscape software was used to draw the potential active component—target—disease network
map of Peitu Qingxin granules. We analyzed the topological properties of the network by NetworkAnalyzer tool.Then,
plug—in ClusterMaker was used to modularize the targets, and DAVID database was used for Kyoto Encyclopedia of
Gene and Genomes (KEGG) pathway enrichment analysis. Results 185 active components and 125 targets of Peitu
Qingxin granules were obtained. Quercetin, luteolin, kaempferol and wogonin were the main ingredients in Peitu
Qingxin granules. And the key targets were PTGS2, CXCL8, IL-10 and CCL2. The results of PPI network
modularization analysis showed that the 125 targets were mainly divided into three modules.In the aspect of KEGG
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pathway enrichment, targets are mainly related to AD immune system and inflammation in module one, the

pathways of module two targets are mainly related to cell proliferation, differentiation and apoptosis, and targets are

closely related to metabolism in module three. Conclusion Peitu (Qingxin granules may treat AD by anti-

inflammation, regulating immunity, regulating apoptosis and regulating amino acid metabolism.

Keywords: Peitu (ingxin granules; atopic dermatitis; network pharmacology; protein module; signal pathway;

anti—inflammatory; immunomodulatory; cells; apoptosis; amino acid metabolism
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Figure 1 Potential active ingredients—targets—disease network of Peitu Qingxin granules
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Table 1 Information of key compounds in Peitu Qingxin granules
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Figure 2 Target PPI network of Peitu Qingxin granules in the treatment of AD
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Figure 3 Modular decomposition of target protein of Peitu Qingxin granules in the treatment of AD
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Figure 4 Bubble diagram of KEGG analysis in module 1

AT Th AT A0HE R F IFN—y FHME] Th-2 74
MY 1L-4 K35 o e B E I . RBEER
A FEARINLTE 1gE A1 1L-4 /K, 98038 B2 K A3 2 9F
BN Rz JRIK A3, AE B Pk 3 B0 M A i (R T S0 1 B
SRAIGTE" S Al R 22 AE A SRR R A8 /N B M A
FREN AR . HMGB1 GRS AR P41 R 7K
o, DR M1 RAVECE M2 /AL, BOEPTAREEN
FERM, HEARE A FEARNIMAREN T TNF-.
IL-6 Al IL-1B BY/KF-, RIFEA BB RAEH™, H
b &P Zs i AR ARAE R
BRI A NPT R R, (EAERE R PR B2 R v i A
FER T B S L 7 F AR -2 O S R
KT 3546 R FIE {5 B0 5 By M Rz R Y67 VR T v R 15
FNESE, 3k A8 3 ORI YT AR M R R B AE
BLIZE 8 T8 A 9 Tl

o 7 A 20 VA B ST N e T 1 N 1 T4
F 2@ PTGS2, CXCL8, IL-10, CCL2, MAPK3,
VEGFA. JUN. IL-6. AKT1. IL-1B Z:0 S 35534

Top 20 of KEGG Enrichment

Toxoplasmosis °

Prolactin signaling pathway

Choline metabolism in cancer L]
Hepatitis C L ]
GnRH signaling pathway °
Colorectal cancer
GeneNumber
Keratinocyte Differentiation { ]
® 10
TNF signaling pathway ° o 15
Glioma ] ® 20
@25
MicroRNAs in cancer { ]
5 PI3K—Akt signaling pathway [ ] P
=
D.‘?“ Pancreatic cancer ° 4e—08
ErbB signaling pathway [ ) 3e-04
2e-04
Focal adhesion [ ] le-04
Hepatitis B o

Prostate cancer

HIF-1 signaling pathway

Bladder cancer L4
Proteoglycans in cancer [ )
Pathways in cancer .
0.0 0.1 0.2 0.3
RichFactor

T AIEET Y MCRIER AR X EUREER T AR
FETI e DR 8 v e T 3 B ) PR R 5 /T (0 A D) 7 4
BI&, P {E N

5 RRTIHSK KEGG HTERSIAE

Figure 5 Bubble diagram of KEGG analysis in module 2

7R R B A A . PTGS2 78 44 Hhokt 1 BAE
SRR PE R 46 A0 EE B ST TL-6 i T 4
R RAE | AR A AR T T RE UK g
PERAESTFRFR B, FERRR M B2 R A2 M 3K 7K
FhE s 1L-10 BRI SAE RN, P85 T kEL 4, 7e%E
NP Rz 9% S A F R T AKTL 36 PRk 1)
T2k g 3 UM Y B0 i v 22 3R 4 2 11 n T /b
fHlE R O 1 B R 2 R B R T RESZ ™ TL-18 fE i3k
IL-1R1 BB M BTG A, 76 B2 ik B B2 51/ B
P PR R N R R RORE SORE R OC AR Y T
CXCL8™', CCL2™, VEGFAP', JUNPYA 7 45 1 14 fe
Fe ARG B = e Tk, WIE SRR B 4% 1 A
Ay AR LA DI P A R (A A 4 MAPK3 FEREN P 2
9 W BIAE T RN AL i AR AT B DDA IESE . R SR
A AR AR EE 0 O 0K R FE R T R N B A I
BLRE AN, XA O BURIIR YT RR M K R AE FH L
TR T i — 2 7 1)

W L& ATHAL AT B FIR A28 T 25 2 iR



w5 ARB 021 F2 A5 30N EE 28

- 197 -

Top 20 of KEGG Enrichment

Drug metabolism - cytochrome P450 .
Metabolism of xenobiotics by cytochrome P450 ‘
Chemical carcinogenesis .
Tryptophan metabolism [ ]
Nuclear Receptor transcription pathway { ]
Nuclear Receptors in Lipid Metabolism and Toxicity [ ] GeneNumber
3
PPARA activates gene expression . 04
Arginine and proline metabolism ] [ ]
) . ) [ X9
Visceral Fat Deposits and the Metabolic Syndrome ] . 7
Steroid hormone biosynthesis [ ] . 8
=
§ Serotonergic synapse o
= .
= P1{E
lf Retinol metabolism o f
0.002 5
Detoxification of Reactive Oxygen Species (] 0.002 0
0.001 5
Adrenoceptors
P 0.001 0
Activation of gene expression by SREBF (SREBP) ° 0.000 5
Tyrosine metabolism ]
Non-alcoholic fatty liver disease (NAFLD) [ ]
Basic mechanism of action of PPARa, PPARb(d)
and PPARg and effects on gene expression
HIF-1 signaling pathway [ ]
Corticosteroids and cardioprotection ]
0.0 0.2 0.4 0.6
RichFactor

T AT Y RSSERK AR X URE RN T R BUR/N
7R FUbRHE R 2 o g T 343 B A R PR RO s O (e ) 4
FRETG, PN

B 6 HEHR=$EA KEGG HTERKIEE

Figure 6 Bubble diagram of KEGG analysis in module 3

G B AR . ARBFITAE SR EW, B 3O kL
TRIT RN M K S A FE S 2k 3 A, Bk
— P S KEGG 3 % 3222 5 05 I 1 B2 R % R 5L
PRAE VARG o N3G A3 O FIURLIR T7 R A B 48 1)
AEFLINA 745 ETE NF-«B {55 8% b, %8
HABATAER, TR . A SRt . B
YL RRRE B, R NE R R S R ST Je, 4
JfL PR -5 B30 A L P9 B AR A AR L s B
NF-kB 55 J PR, e KRR FRib.
AU, 38 K % R -« B el H T NF-«B {5
53 AT DA SRS R PR B IR o T R B R R
SO | BURE R /N R NGB B Rl P e S N
(PPARYy) B9GP, MM EHT NF-xB B TE & H -1
(AP—1) J% SR B0s SR JEDH 1717 () 422 T iy 48 E
H B AR B A BEIE ] NF-wB 15 Ak L) i 4O
B R EPCREH™, T WZ KRGS EE . T
MR v (557 T UG R 15 8 3% 5 R
B9 R AE 5 e RE I N B UIAE G o B H P
KEGG i i EZ 54l a5 . k. MM E,

PI3K-Akt {5 5 il #% & ExbB 1§ 5 1 ™1 2 5 31
EEAEIGSE . orfk . TS, & 4EAE PI3K-Akt
R F s E£RREA 20 4>, Hd EGFR #
ErbB2 7£— 01 42 3L [ 4L A5 b 38 78 78 5 1 M B2 9% 9
AR 7 Bk ek B A, S518 4R EGFR A4 il 7] g
T R TS 5 R R R ks
i NV PI3K/AKT BT Ui 388 5 T 400 il A K &4
AT A 1 3 O AR E RN BFIE IR B, KRB E
LI E PIBK/AKT &4, TEIEEHNR Z WA S 1R
PEGLER S N R R E LA . HIF-1 {5538 M7k
YkE . AR, 0. P IE SR A A SR 3 A B
i p B AR YR Y, fE M e R
LA HIF-1o B 3RINFEE B E Y, Rk
S NHES KEGG 18 SR DI ¢, Jn R &t
R A N (B 208 . KSR . IEi . MEmREY)
X, AR R ITE IgE 1F 5 008 v % )L 2
R SRR R, LR R R B, i
IR E—E A (NO) AT, NO Zpheeflid . %
iE TG R8I N (I 50 1, BB £ NO 7E 4k
NP R R EEAE . GEARAEEE R SR R
REPTTRE ST —Fpai 22, Rz R i AL i A i e
AR AR = Wy s W - 3— T (TATLd) X4 07 1k 7 46 B 3
B Bz JERk JRE I g EL AT R R VR T, B (0 2 PR A fit
2 0] BE A KR N PE 2 g% 1) B AR B b T AR
FHUR, AENS AR M R R B R s, /NI R
£ X (SPRR)ZE 1 1A H1 2C (%) RNA %35, 54
I Bz 918 1 g R A R A AE T BEAH DG,

AL TRN, 5% 38 O FURLIR YRR 1 R 1) 2 22

w o YU W ARE A A T LA R Y

At
SIS ES 1 1 0 JURL VA T R T R 4%
RLE. ZY0.

ZE LR, 55 OB T AR R L AR
R WEE . DOEEER . R RS S
YEFT PTGS2, CXCL8. IL-10, IL-6. AKTI. IL-1B
SESCHENR | SE TS NF-kB. PI3K-Akt. HIF-1.
ErbB KA EL KA, S5hR. W
RE . VAR YA T DL RO SRR A S T, K
FEIRIT RN 2 RAOAE o T — 20 AR 8% L3 0
L CER TS P B A3 . AURE B A SRy S T ) ) B
SR RIS TIE A Ob s €5 B L 1 S SR i B B e o
SR 41 PACHZ FH AR R P B2 9% (A6 7 $ i i S8
e IE =2



- 198 -

Traditional Chinese Drug Research & Clinical Pharmacology, 2021 February, Vol. 32 No. 2

S0k

[11 KIM J E, KIM J S, CHO D H, et al. Molecular mechanisms of
cutaneous inflammatory disorder: Atopic dermatitis[J]. International
journal of molecular sciences, 2016, 17(8): 1234.

[2] MORTZ C G, ANDERSEN K E, DELLGREN C, et al. Atopic
dermatitis from adolescence to adulthood in the TOACS cohort:
prevalence, persistence and comorbidities[]]. Allergy, 2015, 70
(7): 836-845.

B3] Mw L, et , i, S5 hEZNAYTRRNE B R AT ).
ILTHERZG AR, 2019, 21(11): 29-32.

[4] LIU J, MO X, WU D, et al. Efficacy of a Chinese herbal medicine
for the treatment of atopic dermatitis: a randomised controlled study
[J]. Complementary therapies in medicine, 2015, 23(5): 644-651.

[S] YAN F, ZHANG J, LI X, et al. Therapeutic effects of Chinese
Herbal Formula (PTQX) on NC/Nga mice with atopic dermatitis—like
skin lesions[J]. Evid Based Complement Alternat Med, 2019, 2019:
8359252.

(6] MR, Tk, KN, A K5 L O RURI /N BURE R B AR
JETh1/Th2ZRMIRIFE M. BT, 2017, 49(6): 5-9.

(7] M, xR, PREN, 45 B H i ORI BT R AR IS
TR 2R, 2015, 21(6): 744-T746.

[8] MRIESC, &XEE, wUEl, 55 B LI O MR R L B S AE S A
] P22k, 2016, 31(05): 1992-1995.

[91 LI'Y, YAO J, HAN C, et al. Quercetin, inflammation and immunity
[J]. Nutrients, 2016, 8(3): 167.

[10] JO B G, PARK N J, JEGAL J, et al. Stellera chamaejasme and
its main compound luteolin 7-o0-glucoside alleviates skin lesions in
oxazolone— and 2, 4~ dinitrochlorobenzene— stimulated murine models
of atopic dermatitis|J]. Planta medica, 2019, 85(7): 583-590.

[11] KARUPPAGOUNDER V, ARUMUGAM S, THANDAVARAYAN R
A, et al. Naringenin ameliorates skin inflammation and accelerates
phenotypic reprogramming from M1 to M2 macrophage polarization in
atopic dermatitis NC/Nga mouse model[J]. Experimental dermatology ,
2016, 25(5): 404-407.

[12] CHU X, CI X, WEI M, et al. Licochalcone a inhibits lipopolysac-
charide—induced inflammatory response in vitro and in vivo[J]. Jour-
nal of agricultural and food chemistry, 2012, 60(15): 3947-3954.

[13] DEVI K P, MALAR D S, NABAVI S F, et al. Kaempferol and
inflammation: From chemistry to medicine[]J]. Pharmacological
research, 2015, 99: 1-10.

[14] CHU M, TSANG M S, HE R, et al. The active compounds and
therapeutic mechanisms of pentaherbs formula for oral and topical
treatment of atopic dermatitis based on network pharmacology[J].
Plants(Basel, Switzerland) , 2020, 9(9): 1166.

[15] LEE J Y, PARK W. Anti-Inflammatory effect of wogonin on RAW
264.7 mouse macrophages induced with polyinosinic— polycytidylic
acid[J]. Molecules(Basel, Switzerland). 2015, 20(4): 6888-6900.

[16] LI L, WANG Y, WANG X, et al. Formononetin attenuated allergic

diseases through inhibition of epithelial- derived cytokines by

regulating E- cadherin[J]. Clinical immunology (Orlando, Fla)
2018, 195: 67-76.

[17] LEUNG T F, WONG G W. The Asian side of asthma and allergy[J].
Current opinion in allergy and clinical immunology. 2008, 8(5):
384-390.

[18] ILVES T, HARVIMA I T. Decrease in chymase activity is
associated with increase in IL—6 expression in mast cells in atopic
dermatitis[J]. Acta dermato—venereologica, 2015, 95(4): 411-416.

[19] ILVES T, THTU V, SUTTLE M M, et al. Epidermal expression of
filaggrin/profilaggrin is decreased in atopic dermatitis: reverse
association with mast cell tryptase and IL—6 but not with clinical
severity[J]. Dermatitis: contact, atopic, occupational, drug,
2015, 26(6): 260-267.

[20] ATAIE-KACHOIE P, POURGHOLAMI M H, RICHARDSON D
R, et al. Gene of the month: Interleukin 6 (IL-6)[J]. Journal of
clinical pathology, 2014, 67(11): 932-937.

[21] TRIVELLA D B, FERREIRA-JUNIOR J R, DUMOUTIER L, et
al. Structure and function of interleukin—22 and other members of
the interleukin—10 family[J]. Cellular and molecular life sciences:
CMLS, 2010, 67(17): 2909-2935.

[22] TRIFUNOVIC J, MILLER L, DEBELJAK Z, et al. Pathologic

patterns of interleukin 10 expression——a review[]J]. Biochemia medica,
2015, 25(1): 36-48.

[23] NAEEM A S, TOMMASI C, COLE C, et al. A mechanistic target
of rapamycin complex 1/2 (mTORC1)/V- Akt murine thymoma viral
oncogene homolog 1 (AKTI)/cathepsin H axis controls filaggrin
expression and processing in skin, a novel mechanism for skin
barrier disruption in patients with atopic dermatitis[J]. The Journal
of allergy and clinical immunology, 2017, 139(4): 1228-1241.

[24] SCHWARTZ C, MORAN T, SAUNDERS S P, et al. Spontaneous
atopic dermatitis in mice with a defective skin barrier is
independent of ILC2 and mediated by IL-1B[J]. Allergy, 2019, 74
(10): 1920-1933.

[25] KAMSTEEG M, JANSEN P A, VAN VLIJMEN-WILLEMS I M,
et al. Molecular diagnostics of psoriasis, atopic dermatitis, allergic
contact dermatitis and irritant contact dermatitis[J]. The British
journal of dermatology, 2010, 162(3): 568-578.

[26] SULCOVA J, MEYER M, GUIDUCCI E, et al. Mast cells are
dispensable in a genetic mouse model of chronic dermatitis[J]. The
American journal of pathology, 2015, 185(6): 1575-1587.

[27] ESPOSITO S, PATRIA M F, SPENA S, et al. Impact of genetic
polymorphisms on paediatric atopic dermatitis[J]. International
journal of immunopathology and pharmacology, 2015, 28 (3) :
286-295.

[28] FAN H J, XIE Z P, LU Z W, et al. Anti~inflammatory and im-
mune response regulation of Si—Ni—San in 2, 4-dinitrochloroben-
zene—induced atopic dermatitis=like skin dysfunction[J]. J Ethnophar-
macol, 2018, 222.: 1-10.

[29] sk, PEAEE, 2575 € NF-Bf5538 B0 ARG ARG v &



w5 ARB 021 F2 A5 30N EE 28

- 199 -

FUBRAE (2], P Rl SERS NS, 2020, 24(1): 101-105.

[30] FAN H J, ZHAO X S, TAN Z B, et al. Effects and mechanism of
action of Huang-Lian—Jie—Du-Tang in atopic dermatitis—like skin
dysfunction in vivo and in vitro[J]. J Ethnopharmacol, 2019, 240:
111937.

[31] LEE Y S, HAN S B, HAM H J, et al. IL-32gamma suppressed
atopic dermatitis through inhibition of miR- 205 expression via
inactivation of nuclear factor—kappa B[J]. The Journal of allergy and
clinical immunology, 2020, 146(1): 156-168.

[32] SUNG Y Y, KIM H K. Crocin ameliorates atopic dermatitis
symptoms by down regulation of Th2 response via blocking of NF-
kappaB/STAT6 signaling pathways in mice[J]. Nutrients, 2018, 10
(11): 1625.

[33] JAI 55, iEEh. ErbBA5-5 38 B K X IH 45 5 0] 67 (Y I 58 a2k R[],
MR AR R T AR, 2017, 24(4): 447-452.

[34] SAAF A, PIVARCSI A, WINGE M C, et al. Characterization of
EGFR and ErbB2 expression in atopic dermatitis patients[J].
Archives of dermatological research, 2012, 304(10): 773-780.

[35] YE J, PIAO H, JIANG J, et al. Polydatin inhibits mast cell-
mediated allergic inflammation by targeting PI3K/Akt, MAPK,
NF-kB and Nrf2/HO-1 pathways[J]. Sci Rep, 2017, 7(1): 11895.

[36] PARK C M, JIN K S, LEEY W, et al. Luteolin and chicoric acid
synergistically inhibited inflammatory responses via inactivation of
PI3K- Akt pathway and impairment of NF-kB translocation in LPS
stimulated RAW 264.7 cells[J]. European journal of pharmacology,
2011, 660(2-3): 454-459.

[37] B4, ], RIEFE. HIF- BRI ML TAR L E D

BPEI. e fesy SAE Y kR, 2019, 46(11): 1050~
1054.

[38] PARK J, YOUN D H, KANG J, et al. Taeumjowi- tang, a
traditional korean sasang remedy, improves obesity— atopic
dermatitis comorbidity by regulating hypoxia—inducible factor 1 alpha
[J]. Frontiers in pharmacology, 2019, 10: 1458.

[39] HUANG Y, CHEN G, LIU X, et al. Serum metabolomics study
and eicosanoid analysis of childhood atopic dermatitis based on
liquid chromatography—mass spectrometry[J]. Journal of proteome
research, 2014, 13(12): 5715-5723.

[40] HARDEN J L, LEWIS S M, LISH S R, et al. The tryptophan

metabolism enzyme L-kynureninase is a novel inflammatory factor
in psoriasis and other inflammatory diseases[J]. The Journal of
allergy and clinical immunology, 2016, 137(6): 1830-1840.

[41] LI W, YOSIPOVITCH G. The role of the microbiome and
microbiome—derived metabolites in atopic dermatitis and non—
histaminergic itch[J]. American journal of clinical dermatology,
2020, 21(suppl 1): 44-50.

[42] YU J, LUO Y, ZHU Z, et al. A tryptophan metabolite of the skin
microbiota attenuates inflammation in patients with atopic dermatitis
through the aryl hydrocarbon receptor{J]. The Journal of allergy and
clinical immunology, 2019, 143(6): 2108-2119.e12.

[43] JARZAB J, FILIPOWSKA B, ZEBRACKA J, et al. Locus 1q21
Gene expression changes in atopic dermatitis skin lesions:
deregulation of small proline= rich region 1A[]J]. International

archives of allergy and immunology, 2010, 151(1): 28-37.
(¥ 154)



