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Abstract

Objectives : To investigate the active compounds and therapeutic mechanisms of Atractylodes Lancea(Thunb.)
D.C. and Magnolia Officinalis Rehder et Wilson in the treatment of dermatitis accompanied by pruritus, as well
as their potential to complement or replace standard drugs.

Methods : We conducted the network pharmacological analysis. We selected effective ingredients among the
active compounds of research target herbs. Then we explore pathway/terms of the common target proteins among
research target herbs, fexofenadine and disease.

Results : We selected 9 active compounds are selected from Atractylodes lancea and identified 231 target
proteins. Among them, 74 proteins are associated with inflammatory skin diseases that cause pruritus. These
proteins are involved in various pathways including, Nitric-oxide synthase regulator activity’, ‘Hydroperoxy
icosatetraenoate dehydratase activity, Aromatase activity’, RNA-directed DNA polymerase activity’, ‘Arachidonic
acid metabolism’, ‘Peptide hormone processing’, ‘Chemokine binding and ‘Sterol biosynthetic process.
Additionally, coregenes are involved in ‘TL-17 signaling pathway’. Similarly, we selected 2 active compounds from
Magnolia officinalis and identified 133 target proteins. Among them, 33 proteins are related to inflammatory skin
diseases that cause pruritus. These proteins are primarily involved in Vascular associated smooth muscle cell
proliferation’ and ‘Arachidonic acid metabolism'. There is no significant difference between the pathways in which
coregenes are involved.
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Conclusions :
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It is expected that Atractylodes Lancea will be able to show direct or indirect anti-pruritus

and anti-inflammatory effects on skin inflammation accompanied pruritus through suppressing inflammation

and protecting skin barrier. Meanwhile, it is expected that Magnolia Officinalis will only be able to show

indirect anti-inflammation effects.

Therefore, Atractylodes Lancea and fexofenadine are believed to

complement each other, whereas Magnolia Officialinalis is expected to provide supplementary support on

skin disease.
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D.0) and Target Proteins (B) Network
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Compounds(Magnolia Officinalis Rehder et
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Table 1. Active Compounds of Atractylodes Lancea(Thunb.) D.C and Magnolia Officinalis Rehder et Wilson
Active Compound OB(%) DL Smile Number Structure

1 Wogonin 30.68 0.23  COC1=C(C=C(C2=C10C(=CC .
2=0)C3=CC=CC=C3)0)O A

2 2-Hydroxyisoxypropyl-3-  45.20 0.20  CC(=CCC1=C2C(=CC(=C1)C( 0 o
hydroxy-7-isopentene-2,3 =0)0)C(C(O2)C(CNC)0)O)C
-dihydrobenzofuran-5-
carboxylic

3 NSC63551 39.25 0.76 CCC(C=Cc(o)c1ceeaci(cce

C3C2CCC4C3(CCC=0)CA)0)
occ

4 Stigmasterol3-O-beta-D- 43.83 0.76  CCC(C=Cc(o)ciceeci(ce

glucopyranoside_qt C3C2CC=C4C3(CCC(C40)C)
OcOC
5  3B-acetoxyatractylone 40.57 0.22  CC1=COC2=C1CC3C(=C)C(C ol
CC3(C2)00CO)C i Qﬁ}&
6 Beta-daucosterol qt 36.91 0.75 - -
7  Beta-sitosterol3-O 36.91 0.75 - -
-glucoside_qt *
8 Daucosterin_qt f 36.91 0.76 Ccce(cece(ocrceezci(cce
3C2CC=C4C3(CCcc(c4)o)C)C
)C(O)C Lij '
9 Daucosterol_qt T 36.91 0.76 cce(cee(ocrceezci(cce \C
3C2CC=C4C3(CCC(CHO)C)C ’
)C(OC LD

A. Active Compounds of Atractylodes Lancea(Thunb.) D.C and Their Molecular Structures
"The SMILE number and the structure are not detected on both components.
"The molecular structure and SMILE number identified in Pubchem were the same.

Active Compound OB(%) DL Smile Number Structure
1 Eucalyptol 60.62 0.32 CC12CCC3=C(C1CCC2=0)C= s 7

CC4=C3C=CO=C4)0 B o
T

2 Neohesperidin 57.44 0.27 COC1=CC(=CC(=C1)0)C2CC(= o

0)C3=C(C=C(C=C302)0)0 ﬁjf%

B. Active Compounds of Magnolia Officinalis Rehder et Wilson and Their Molecular Structures

34



B 9 59 - HEHR Eftte o8 aYTe FURE MR AT iRt Al B k] A Agr1d B

7] 2151 GeneCardsE -85l 954709 4] ol
1S doloirt. g =4 =] 3 ARl A
slo] A7t 2 OFAlfexofenadine)oll thol] Gene
CardsE E:830] 77719] 34 ThidS sloict.

N,

[e]

I AYSE ke gR 9% 2R
(fexofenadine) 79| w2} W8-S A|Zd3tolo] ERls}%
HFig. 2). HE Tt WAE T Z 370 o
A ABCB1, MMP9, PTGS1o[th A¥S-E S5t
Sk oF A3 Bl 74709 SEES, AYS S E
Hholi= o ST FEAN 32719 TS SRRt
295 = ok WF A5 Bt K Bffe] BF 5
ol Qe AL = 197000, fexofenadin

40702 ERgTh

o

4. 7 Th BRITHO| 2 SRS TN X

el HIEYA

STRING databaseE &3 £295= BHISH 0% ¢

M. Officinalis

A. Lancea

835
(69.3%)

Fexofenadine

Fig. 2. Venn Diagram Showing Intersection
Targets between Compounds(Atractylodes
Lancea, Meagnolia Officinalis),
Disease(Dermatitis and Eczema with
Pruritus, DEP) and Drugs(Fexofenadine)

S}, Ao gk, B 2HA|(fexofenadine)7t &
k= -] tigt PPI networks EA4J519t 2E
9] WARRAIRI ABCB1, MMP9, PTGS19] thgt PPI
network+= high confidence? 71&& 283t 231}
83t node ¥ edge’t HHAER] ok} AU HE
gt omR A% wie] 74709 wAICE PPI
networks 43t A3 69719 nodes, 1787H<]
edgesE BRI5I9 0™ Wet node degree= 4.812 Lt
BRIt AQYSS SHIRE 3R A5} JFAR] 32719
o= PPl networkE HA3H ZAd} 24719
nodes, 46719 edgesE ERISI¥OH Wit node
degreet= 2.88% Uelth 4952 SHleh= TF 4
S At 2 Ehe] F-RStAL b= 19779 wAp g
2 PPI networkE 243t 23+ 14709] nodes, 20712
edgesE ERI5199.0M Bt node degree 2.112 Lt
sk

0% Z} PPI networkol|A] X} Z1UsHA T2
& 2RI Jsted MCODE £4-& X3gstict.
I SRt W A5 Eilte] PPI network:= &
8719 Cluster7} A&%10H, 871 Cluster® Bt
nodest 4.875, Wt edges+ 8.25% VEFHTHTable
24). 2%5S RIS I} 933 [E4R] PP network
= Z 2719 Cluster’} AF&=3{tHTable 2B). Cluster
12 6709] nodes, 15709] edges, Cluster 2= 3712
nodes®} 3719] edgesE 7HIth. 42U5-Z Fhtok= T
5 A33 Bt 2 EAY] PPI networke & 2709
Cluster”} ARSIt Table 20).

)

b

=

¢

5. Coregene % & &

QA 243 7k PPI networkofA] #4120z 225}
£ Coregenes F&317| 9Jall CytoNCAS &8sl
I BALS Agslolrt. 71ee] = Yl 71 v
A4 DC, EC, BC, CCO| BE A|#oA] Bttt &
2 #E 7He 2EE Coregenel® IIolLt.
WA A3t #1071, B4 S 6719 o]
Coregene & =&E|l0H, #it 9 JFAN] WA} b

35



YtoMIS TR tE]R] ARcH A42(2023E 119)

Table 2. MCODE Analysis of Intersection Targets between Compounds(Atractylodes Lancea, Magnolia
Officinalis) and Disease(Dermatitis or Eczema with Pruritus)

Cluster Nodes Edges Node IDs
1 7 19 HSP90AA1, EGFR, ESR1, PIK3R1, PGR, NR3C1, AR
2 6 11 IDO1, CYP1A2, GSTP1, CYP1A1, CYP1B1, CYP19Al1
3 8 13 CREBBP, LCK, SRC, PPARG, KIT, MAPK1, MMP9, BRAF
4 4 6 ALOX5, PLA2G2A, ALOX12
5 4 6 ACE, MME, DPP4, ACE2
6 4 5 GG6PD, ACP1, GSR, TKT
7 3 3 CCR5, CXCR2, CXCR1

8 3 3 SQLE, HMGCR, CYP51A1
A. MCODE Analysis of Intersection Targets between Atractylodes Lancea(Thunb.) D.C and Disease

Cluster Nodes Edges Node IDs
1 6 15 ESR1, STAT1, AKT1, MMP9, SRC, PPARG
2 3 3 PTGS1, ALOX12, PLA2G2A
B. MCODE Analysis of Intersection Targets between Magnolia Officinalis Rehder et Wilson and Disease
Cluster Nodes Edges Node IDs
1 4 6 ESR1, MMP9, SRC, PPARG
2 3 3 PTGS1, ALOX12, PLA2G2A

C. MCODE Analysis of Intersection Targets between Atractylodes Lancea(Thunb.) D.C and Magnolia Officinalis
Rehder et Wilson and Disease

Table 3. Coregenes of PPl Network of Intersection Targets between Each Cluster(Atractylodes Lancea,
Magnolia Officinalis, Disease)

Names of Each Cluster Names of Coregenes

MAPK1, SRC, KIT, PPARA, PTGS2, ESR1, EGFR,
Hsp90AA1, MMP9, CASP3

‘M officinalis’ and “Disease” ESR1, SRC, MMP9, CYP19A1, PPARG, AKT1
“A. Lancea’, “M. Officinalis and “Disease” ESR1, CYP19A1, SRC, AR

“A. Lancea. Dc.” and “Disease’

Table 4. MCODE Analysis of Coregenes of Intersection Targets between Each Cluster(Atractylodes
Lancea, Magnolia Officinalis, Disease)

Names of Each Cluster Nodes Edges Node IDs
“A. Lancea. Dc.” and “Disease” 6 10 FISPO0AAL MAPKI, CASP3, MMPS, ESRI,
PTGS2
‘M. Officinalis and “Disease” 5 10 AKT1, SRC, PPARG, MMP9, ESR1

“A. Lancea’, ‘M. Officinalis

P N 4 5 ESR1, AR, CYP19A1, SRC
and “Disease
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Fig. 3. GO Term and KEGG Pathway of Module in PPl Network of Intersection Targets between
Compounds(Atractylodes Lancea(Thunb.) D.C) and Disease(Dermatitis or Eczema with Pruritus);
(A) Cluster 1 (B) Cluster 2 (C) Cluster 3 (D) Cluster 4 (E) Cluster 5 (F) Cluster 7 (G) Cluster 8
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Fig. 4. GO Term and KEGG Pathway of Module in PPl Network of Intersection Targets between
Compounds(Magnolia Officinalis Rehder et Wilson) and Disease(Dermatitis or Eczema with
Pruritus); (A) Cluster 1 (B) Cluster 2
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Fig. 5. GO Term and KEGG Pathway of Module of Coregenes in PPl Network of Intersection Targets
between Each Cluster(Atractylodes Lancea, Magnolia Officinalis, Disease); (A) Atractylodes
Lancea and Disease (B) Magnolia Officinalis and Disease
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Qg 4= 99tk Eucalyptol eucalyptus oil®]

70-90%5 AA|ol= 4RO R eucalpytuse IgE-Fee
RI9| siFrds Bl HIThAEe] Pt Ao,
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8ok tiiES SRloly| o WAt Tt o
& Coregenes AEsSt:. #ilie] Coregene
MAPK1, SRC, KIT, PPARA, PTGS2, ESR1, EGFR,
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Appendix 1. The Information of 241 Targets of Compounds(Atractylodes Lancea(Thunb.) D.C)

ABCB1
ABCC1
ABCG2
ACE
ACE2
ACHE
ACLY
ACP1
ADH5
ADORA1

ADORAZA

ADORA3

AGTR1
AKR1A1
AKR1B1

AKR1B10
AKR1C1
AKR1C2
AKR1C3
AKR1C4

ALOX12

ALOX15
ALOX5
AMPD2
AMPD3
ANPEP

APEX1

APP

ARG1

AURKA
AVPR2
BACE1
BCHE
BRAF
CAl
CA12
CA13
CAl4
CA2

CA3

CA4

CA5A
CAG
CA7
CA9

CAMK2B

CASP1

CASP3

CBR1

CCNB3
CDK1
CCNB1
CCNB2

CCR5
CD38
CDC25A
CDC25B
CDK1

CDK5R1
CDK5

CDKG6
CES2
CHRM2

CNR1
CPA1
CREBBP
CSNK2A1
CTNNB1
CTSA
CTSD
CXCR1
CXCR2
CYP17A1

CYP19A1

CYP1A1

CYP1A2
CYP1B1
CYP2C19
CYP2C9
CYP51A1
DAPK1
DHCR7
DPP4

DRD2

DRD4
ECE1
EDNRB
EGFR
EGLN1

ESR1

ESR2
FAAH
FABP1

FABP3
FABP4
FABP5
FDFT1
FLT1
FLT3
FNTA ENTB
FOLH1
G6PD
GALK1

GCGR

GLRA1

GPR35
GRIK1
GRKG6
GSK3A
GSK3B
GSR
GSTM2
GSTP1

HCAR2

HMGCR
HSD11B1
HSD11B2
HSD17B1
HSD17B2

HSD17B3

HSD17B7
HSD3B1
HSP90AATL

HSP90AB1

HSP90B1
IDO1
IGF1R
IGFBP3
IGFBP5
IKBKB
ILK
INSR
[RAK4

ITGAL
ICAM1
ITGB2

ITGB1
ITGA4

JAK3
KDM3A
KDM4A
KDM4C
KDM4D
KDM4E
KDM5B

KIF11

KIT

LANCL2
LARS
LCK
MAPK1
MAPK10

MAPK8

MAPT
MCL1
MET

METAP2
MKNK2
MME
MMP1
MMP12
MMP13
MMP2
MMP3
MMP8
MMP9

MTNRIA
MTNR1B
MYLK
NAF1
NOS2
NOX4
NPCIL1
NR1H2

NR1H3

NR1I2
NR1I3
NR3C1
NR3C2
NTRK2

ODC1

OPRD1
OPRM1
OXTR

P2RX3
PDE5SA
PFKFB3
PGR
PIK3CG
PIK3R1
PIM1
PLA2G1B
PLA2G2A
PNP

POLB

PPARA

PPARD
PPARG
PTGER1
PTGER2
PTGES
PTGS1
PTGS2
PTPN1

PTPNG

PTPRF
PTPRS
PYGL
PYGM
RAF1

RORA

RORC
SELE
SERPINAG

SHBG
SHH
SIGMAR1
SLC18A3
SLC22A12
SLC6A2
SLC6A4
SPHK2
SQLE
SRC

SRD5A1

SRD5A2

SREBF2
STS
TBXAS1
TEK
TERT
TKT
TNKS
TOP1

TOP2A

TRPA1
TRPV1
TSPO
TIR
TYMS

UGT2B7

VARS
VDR
WEE1L
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Appendix 2. The Information of 133 Targets of Compounds(Magrolia Officinalis Rehder et Wilson)

T E30l et it 9] A Amrd B

ABCB1 AURKA

ABCC1

ABCG2

ADCY5

ADORA1

ADORA3

AKR1B1
AKRIC3
AKT1
ALK
ALOX12
ALOX15
ALPG

APP

BACE1

BCHE

CAl

CA12

CA13

CA2
CA3

CA4
CA5A
CA5B

CAG

CA7

CA9

CBR1

CCNB3
CDK1
CCNB1
CCNB2

CCNE1
CDK2

CCNE2
CDK2
CCNE1

CDK1
CCNB1

CDK2

CDK2
CCNA1
CCNA2

CDK5

CDK5R1
CDK5

CES1
CES2
CFTR
CHEK1
CHRNA7

CYP11B1

CYP11B2

CYP17A1

CYP19A1

CYP1B1

DNMT1

DUSP3

DYRKIA

EDNRA
EPAS1
ERN1

ESR1
ESR2

ESRRA

ESRRB
EZR

FFAR1

FGFR1

FUT4

FUT7

GCGR

GPER1

GRM2

GRM5
GSK3A
GSK3B
GUSB
HSD17B1
HSD17B2
HSD17B3
HSP90AB1

HTR2B

IGF1IR

KDR

KIT

KIK1

KLK2

MAOA

MAOB
MAP4K4
MGLL
MIF
MMP12
MMP13
MMP2

MMP8

MMP9

MPI

NOX4

NR1H2

NR1H3

NR3C1

NTRK1

ODC1
PARP1
PDGFRB
PIM1
PIM2
PIM3
PLA2G10
PLA2G1B

PLA2G2A

PLA2G5

PLEC

PLG

POLA1

POLB

PPARG

PRKCQ
PTGS1

PTK2
PTK2B
PTPN1

RET

RXRA

SAF1
UBA2

SERPINE1

SHBG

SLC5A2

SLCoA4

SRC

ST3GAL3

STAT1

STS
TAS2R31

TERT
TNKS
TNKS2
TOP1
YWHAG

Appendix 3. Coregenes of PPl Network of Intersection Targets between Compounds(Atractylodes
Lancea(Thunb.) D.C) and Disease(Dermatitis or Eczema with Pruritus)

Genes Degree Eigenvector Betweenness Closeness
SRC 20 0.3694489 777.24097 0.4689655
EGFR 17 0.33497918 827.3103 0.4755245
HSP90AA1 16 0.31381527 430.91565 0.4415585
ESR1 15 0.31867132 413.6654 0.433121
PTGS2 14 0.19445366 852.37573 0.4594595
MMP9 12 0.20240335 727.3388 0.4657534
MAPK1 10 0.20813413 195.95888 0.3953489
KIT 8 0.13473096 292.60648 0.3820225
CASP3 7 0.14377175 177.14822 0.3976608
PPARA 6 0.08759809 381.33194 0.4
Average 5.15942 0.0791132 141.178261 0.336472
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Appendix 4. Coregenes of PPl Network of Intersection Targets between Compounds(Magrolia Officinalis
Rehder et Wilson) and Disease(Dermatitis or Eczema with Pruritus)

Genes Degree Eigenvector Betweenness Closeness
AKT1 12 0.437612 86 0.12234
ESR1 10 0.392815 51.33333 0.121053
SRC 8 0.355023 11.16667 0.118557
MMP9 7 0.312793 17.5 0.117949
CYP19A1 6 0.183543 61.66667 0.117949
PPARG 6 0.290626 13 0.117347
Average 3.833333 0.147996 10.58333 0.0949

Appendix 5. Coregenes of PPl Network of Intersection Targets between Compounds(Atractylodes
Lancea, Magnolia Officinalis) and Disease(Dermatitis or Eczema with Pruritus)

Genes Degree Eigenvector Betweenness Closeness
ESR1 7 0.535801 40 0.236364
CYP19A1 5 0.317003 35 0.224138
SRC 5 0.404261 20 0.220339
AR 4 0.369717 11 0.224138
Average 2.857142857 0.210472 7.571429 0.184279
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