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The Effect of Proactive Therapy Using Gamchosi-tang
on Alleviating Atopic Dermatitis
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Objectives
This study analyzed the therapeutic effects and underlying mechanisms of Gamchosi-tang in atopic dermatitis
(AD) through integrated network pharmacology and in vivo experiments.

Methods

Active compounds and target proteins were predicted, and core genes were identified. Gene Ontology (GO) and
Kyoto Encyclopedia of Genes and Genomes (KEGG) analyses were performed to identify the major pathways.
AD-induced mice were treated with Gamchosi-tang or ceramide, and filaggrin expression, transepidermal water loss
(TEWL), skin pH, and inflammatory marker expression were evaluated.

Results

The core genes were associated with the phosphoinositide 3-kinases (PI3K)-protein kinase B (Akt) and advanced
glycation end-product (AGE)-receptor for AGE (RAGE) pathways. Gamchosi-tang increased filaggrin expression,
normalized TEWL and pH, and suppressed inflammation.

Conclusion
Gamchosi-tang exerts skin barrier - restorative and anti-inflammatory effects through activation of the PI3K-Akt

pathway and inhibition of the AGE-RAGE pathway.
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I . Introduction
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II. Materials & Methods

1, HEYT ot

D B4 BRE 44 ¥ 4E AR A

rzx9} FAe] A BISHE-S -78)7] 98l Traditional
Chinese Medicine Systems Pharmacology Database (TCMSP)
£ ggaiqich TCMSPOM Hzot FAI9 HAAE
gt B4 StEs TSI ©] & TCMsp A
e ek AT 0]%% (Oral Bioavailability, OB) =
30% %%%AW (Drug-Likeness DL) = 0.189] 7]+

1E5h= JBS SaAR 0T AEslgTly. o]

PubChem<- 53l 7—]( Fra ARe] FA 7= ¥ Simplified
Molecular Input Line Entry System (SMILES)< £}<13}
QO™ Pubchem IDE Q1T = = HEL A|9)8)
Atk

2) $1 ARl T EH WA o
B TAS AE 42 02 B0 24 e
2 SWissTargetPrediction (https:/fwww.swisstargetpredic

tion.ch/) |83l FRISIATE 7+ AJHE-2] SMILES HE

= %]'01 AL A TE = AA DAE (Probability)
= 0% F5E2 4l Aelsiith

3) &3 oA +4 9 3§ 44

Ol ET| ) FY i A A2 GeneCards (hetps://
www.genecards.org/) | 4] “Atopic dermatitis & 73243}
FABA, o) F A $U 29} A A
WAz} olEs|ziele] %5 TS Venny 2.1.0
kel of
EvuEY 7z FA 7ke] 35 ¥3F thilE g A1zt

stalary.

(hteps://bioinfogp.cnb.csic.es/tools/venny/)=

1) SNI-AY REAE YEYT 75 U A
%3

A BRI 35 FA D] s STRING da-
tabase version 12.0 (hteps:/string-db.org/)< ©]-8-3F]
oAl a2l A5 22 (Protein-Protein Interaction, PPI)



HELIE F=3A9TE Organisme ‘Homo sapiens’,
Interaction score= ‘Highest confidence > 0.700' 22 A7
sglom, s 20 He TEE
version 3.10.42 53l AlZ3}8I3ATE CytoNCA plugin

. o
version 2.1.6=

== Cyroscape

©]-83ll Degree Centrality, Betwenness
Centrality, Closeness Centrality, Eigenvector Centrality 2]
W 1A B4 AEE AESHHACH, BE AT
9] 102 ool e Lkl fraAkE Al foa
= At

5) Functional enrichment ¥4

A FRAe] AESA 715 ARE 2]
$3) Enrichr database (https://maayanlab.cloud/Enrichr/)
£ &85tk The Gene Ontology (GO) enrichment
213} Kyoto Encyclopedia of Genes and Genomes (KEGG)
9] 27}4] databaseE AHE-3F O, )% pvalues 7|
ToE UEg & FH AL @ Jow FHHe
pathway & A48T

6) Herb—Compound—Target—Pathway
(H-C-T-pP) Y EHA 74
3% dl°]EE Cytoscape version 3.10.45 2-8-3}
o] 38le] TS AR BAG 5 7kze) FA19] ol

5 #HE H-C-T-P VEYIE FAsHAiTh
2. MEEE

Alo] (JA-Bio, Seoul, Korea)ol| 4] £-9F vF-S B
47 71 NC/NgaAl AFHE FAREA WA 25
Y AN T A=16+ 1 gi XHE3Ete] 213
ARESFATE. T (Control, Crrl), OFET I H- Fid
T (Atoplc dermatitis elimination group, ADEG), o}l Ey]
HA 72  ceramide AT (ceramide treatment af-
ter atopic dermatitis elicitation, CTG), olEd|u R H

b 3 A" FEE FOIT (Glycyrrhiza uralensis and
fermented Glycine max Merrill extract treatment group
after atopic dermatitis elicitation, 2GTG)C.&E U2
22t 10mkey RS A0S B o B
Sk 3 WS Aot 910 27 48710

2 A2 & A5AEE DR AL FAYF 2
SAE AAE A A, ZE 2ol 3
HE223-25°C, 55 = 10%%] F5, 12 h B 771

oA ARFE AL, SAFE-40+RMM (SAFE, France) %! fil-

0f0

St proactive therapy?} OIEL|IIRH 2t510]| O|X[= FgF 35

tered tap water®] 2]0]& ZAHEA AgHglo] Al-ESHA
o} SEAES AdUEy sEAFESIds &
2l (IACUC No. smecae 24-10-03) 3 A= om, 2
A FE2 Ae]9} AREol sl A= National Institutes
of Health (NIH) 7}o]=2}Rlol] whe} Al =]

3. Mglore

B Ao ARG A" (HERS) 150 g (&
%75 g, TA 75 90 FFT 1000 meell L 347
X A T oAt 71 oS rotary evaporator
£ olg3dl] 100 MOE 7 $=% ¥ 54 zxs)

o FEE 365 g (F5F 243%)S I53IATh

4. OIEL|I|RY R} X|22f= F0

AF 5F% 9 AFE HED ts ARIAA
(surfactant)Q] 5% sodium dodeecyl sulfate (SDS: Sigma,
USA) 1 mlS HEOZ 203 EAA ZHEF2] lipid
lamella® AIAR $ D. preronyssinus crude extract striper
(100 mg, Biostir, Japan)= 35~ &% T 334 Eﬁé‘]—‘x]
sk 1d ‘:]H H2NG FE2F 61 ngkedS
A2 Ge] =21 3 0.2 mlA 2GTG O}E»IJJ—,—U
T F 35 ¢ ATRIsIT: 3 ke E A
4% ceramide (Sigma-Aldrich, USA)E A|"74HA| A &
9 100 pe¥ 5L FLE CTGO =333t

5. Transepidermal Water Loss (TEWL) %! pH &H

TEWLE Vapometer (Delfin Technologies Ltd, Kuopio,
Finland)& ©|831] 24500k 7)3e] pH Wshs
SKIN-O-MET (COSMOMED, Ruhr, Germany)C-= =
Ak

6. ZX|X2| I HA=XXS}

o

T E= vascular rinse®F 109% 4 EE2EH-EN (neutral
buffered formalin, NBF)_E A AF AL AAEF
o 429 5% IHE 10% Neutral Buffered formalin
o] A& SN 24AIE FRF 27 & TR W
HO=E paraffin®l] ZiStal 5 m A2 ALSEAE 7
=

A =4 A9 95 T helper 2 (Th2) £3k] H
Ax2skA HIlE ZARE] 98 3 filaggrin, Kallikrein

Related Peptidase (KLK) 7, Protease activated receptor



36 The Effect of Proactive Therapy Using Gamchosi-tang on Alleviating Atopic Dermatitis
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Table 1. Active Compounds and Molecular Structures of Glycyrrhiza uralensis

Active Compound OB (%) DL Pubchem ID SMILES
1 DFEV 3276 018 114829  ClIC@HKOC2=C(C1=0)C=CH=C2)0)C3=CC-CC=C3)0
CO=O[C@@H}H CHC@RIC@HN [C@HBCCC@@HIMLC
2 Mairin 5538 0.78 64971  @(CCC@E@HKCIC@@HISCHC@MIC@E@BCCOCKC
OO)OU=0)O
CO(=CCC1 =CC2=CC=C10YOU=0)C3=C20CA=C3C=C(
3 Glycyrol 90.78  0.67 5320083 _CA0I00C
4 Jaranol 5083 029 5318869  QOCI-CQ=C20(=CHOG=GC2-0)00C3=CC-GC=C3)0)0
=l = = Q@ = @ =
5 Medicarpin om 034 gy QOC1-0C2-CC-CHICE@HIBC0CH-(ICa@HIB0DC-C
G=C4H0
. CCIC@HKCCIC@@HKOC@H] CCIC@@HRIC@@]1(CCL
1 91 0. 12
6 sitostero 3691 075 30365 o HBICEHRCC-CAIC@@ICCIC@HICAOOONOC
~CCC1 = C20(~C(C=C10)0)(=0)(=CO2)C3-CC-C(C
7 Lupiwighteone s164 037 s3i7dgy  CXTOXCI=CAUOCCIOOA=OX-CO2C3-CC-CC
C3)0)C
8  7-Methoxy-2-methyl isoflavone 4256 02 354368  CC1-C((=0)2-CO1C=CC-C2)00)C3 - CC=CC=C3
9 formononetin 6967 021 5280378  COCI=CC-C(C=C1)2-COC3-C(C2-0)C=CA=C3)0
10 Calycosin 4775 024 5280448  COCI=C(C-CC=C1)(2-COC3-CC2-0)C=C=C3)0)0
(28)-2-[4-hydroxy-3-(3-methylbut-2-enyl)p
~CCC1 =QC=CC(=CHIC@@HPCN ~0)C3=CO2)Ch=
11 henyl]-8,8-dimethyl-2,3-dihydropyranof2,3- 3179 0.72 1g7678  CASCCCI-UC-CU-CHIC@EH2CA-0X3-CO02 -

fichromen-4-one

C=C3)0CC=CAOC)0)C
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Active Compound OB (%) DL Pubchem ID SMILES
. CO(=CCC1 =¢(C2=C(C=C10)OCIC@H}C2)C3=C(C=C(C=C
1 . .
2 Glyasperin C 45.56 0.4 480859 300000C
13 Isotrifoliol 3194 042 5318679 g)(c))c 1-00-CL2=C1EB3-GH-UO03C-UC-CHOA=00
1 -1 dihydrogpheny)-3-2,2dimechy 0 o CCHC-CQ-GONC-C0=CAIC-CG0)C3=CIC-0C-C
Ichromen-6-yl)prop-2-en-1-one ) o) o)
CCI(C=CC2=C(01)C=CC3=C20C(=0)(=C3)CA=C(C=C(C=
15 kanzonols W 50.48  0.52 15380912 C 4)O()O)C OD 3 (=OA=CHCA-UC-UL
e CCHC=CC2=CO1)(=C(=C2)C3=COC4=CC(=C(=CAC3
16 Semil fl B 48.78  0.55 5481948
milicoisoflavone _000)0C
17 Glepidotin A 4472 035 5281619 O0=00C1 -CA=AC-CI00I=0)A =003 -00-0C=
G3)0)C
. CU(=CCC1 =C2(=C=C10)0)(=0) C@@H}{C@HKO2)C
1 lepid B A .34 442411
8 Glepidotin 64.46 0.3 3-CC-CC=C3)0)C
= = = = @ = = =
19 Phaseolinisoflavan 32.01 0.45 162412 CCUC=0C2=GONC-CA=C2OMCEHBCCA=CC-AC-CH
0)0C3)C
20  Glypallichalcone 61.6 0.19 5317768 COC1=CC=C(C=C1)I(=0)/C=C/C2=C(C=C(C=C2)O)OC
o 8-(6-hydroxy-2-benzofuranyl)-2,2-dimethyl- 844 038 10542808 CCI(C=CC2=((C=C(=C201)C3=CC4=C(O3)C=((C=C4H)0)
S-chromenol (o)
22 Licochalcone B 7676  0.19 5318999 COC1=((C=C(=C10)0)/C=C/(=0)C2=CC=C(C=C2)O
=C)C1=C(C= =C1)/C= = 2=C(C=((C=C2
23 licochalcone G 49.25  0.32 49856081 gC)éCX);%OC)C UC-UA-CH/C-CA-0)2-CC-CC-C2)
” 3-(2,4-d1hydr0xyphenyl)-8-(1,1-dlmethy-lpro 5962 043 10000416 COOXC=0)C1=C2((=C(C=C10)00)C=C[C(=0)02)C3=C(C
p-2-enyl)-7-hydroxy-5-methoxy-coumarin =C(C=C3)0)0
C(=CCC1 =C(C=C(C(=C100C)C2=COC3=((C2=0)C=CC(=C
25 Licoricone 63.58 047 5319013 3)%)O)OC)CC( ad < = =
26 Gancaonin A 51.08 0.4 5317478 CU-UCCL-OC2-=0C-CIO0C-CC2-0X3-CC-0C-C3)
000)C
. CO(=CCC1=C(C2=C(C=C10)OC=C(C2=0)C3=C(=C(C=C3
27 Gas B 48.79 045 5317479
ncaonin JOOOOIC
3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3 CU(=CCC1 =C2(=C(C=C10)0)(=0)(=CO2)C3=C(=C(C
2 . 41 14604
8 -methylbut-2-enyl)chromone 6637 0 604077 =C3)0)0)C
29 5,7-dihydroxy-3-(4-methoxyphenyl)-8-(3-m 3049 041 14604078 C(=CCC1 =C2(=C(C=C10)0)(=0)(=CO2)C3=CC=C(C=
ethylbut-2-enyl)chromone C3)0C)C
2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6-(3 CO(=CCC1 =((C2=((C=C10)0(=CC2=0)C3=C(=C(C=C3
0 44.1 41 14604081
3 -methylbut-2-enyl)chromone >0 0108 )0)0)0) @
. CO(=CCC1 =((C=C2C(=C100)C=C((=O)02)C3=C(C=C(C=
1 Gl 2.61 4 4
31 Glycyrin 52.6 0.47 80787 C3100000C
32 Licocoumarone 33.21 0.36 503731 CU=C0C1 =0 C2=UC-CI00A=C2C3=UC-UC=C3010
YOO C
33 Licoisoflavone B 3893 055 5481234 (CUC-CC2=0ONC-CU=C20)C3=CO=CA=CA=CAC3
=0)0)0)C
(E)-3-{3,4-dihydroxy-5-(3-methylbut-2-enyl ~ [P P PSR
34 )phenyl}-1-(2,4-dihydroxyphenyl)prop-2-en- 4627  0.31 11267805 O0(=00C1 -QA=0a~CLIC-CI-0)C2-0C=UIC=C20)
00
1-one
. CC(C=CC2=C(01)C=CC3=C20CI[C@HKC3)C4=C(C=C(C=
35  Glabridi 5325 047 124052
abridin CHOOXK
= 1=C2((= =Cl1 = @ 2)C3=CC=
36 Glabranin 52.9 0.31 124049 U=COCL-C2A=UC-CLO0A-O)IC@HKO2)C3-CC
CC=C3)C
37 Glabrene 4627 044 480774 CC(C=CC2=C(C=C(=C201)C3=CCA=C(C=C(C=C4)O)OC

3)0)C
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Active Compound OB (%) DL Pubchem ID SMILES
38 Glabrone 52.51 0.5 5317652 CCUC=C2=CONC-CU=C20)C3=C0CA=UC3=0C=CA
=C4)0)C
1,3-dihydroxy-9-methoxy-6-be
39 13-dibydroyOmerhowy-G-henzofuranol3, 045 11558452 00102 ACACG-UORXAUC-AC-CAOC3-000
2-clchromenone
= 1= = =Cl1 2= =C(C2= = =
40 Eurycarpin A 43.28 0.37 5317300 CU=COCL-OC-0U=CLOX2-00C3-UC2-0)C-CU=C3)
0)0)C
. . CO(=CCC1 =((((=C(=CDH[C@@HRC=0)C3=C(C=C(C=
41 din-B 4. 0.41 20
Sigmoidin- 34.88 73205 CG302)000)0)0)C
2R)-7-hydroxy-2-(4-hyd henyl)chr
) il 4)1 ydroxy-2-A-hydrosyphenylichroma 2, 1518 028837 CIIC@E@HKOC2-GCI -OXC-CU~C2)0)C3-CC-GC-C30
-one
(28)-7-hydroxy-2-(4-hydroxyphenyl)-8-(3-m C((=CCC1 =((C=CC2=C10[C@@H}CC2=0)C3=CC=C(C=
3 ethylbut-2-enyl)chroman-4-one 3657 0.32 193679 C3)0)0)C
= 1= =CC(=C1)C2= = =((C=C(C= 2
44 Tsolicoflavonol 45.17 0.42 5318585 gc)é)gfoi c UC-CU=CHE2-0U-0)3-0C-0C-C302)
45 HMO 38.37 0.21 3764 COC1=CC2=C(C=C1)Y(=0)(=CO2)C3=CC=((C=C3)O
L C((=CCC1=((C=CC2=C10[C@@HB[C@H2COC4=C3((=
46 1-Meth 1lid 69. 0.64 4
6 ethoxyphaseollidin 69.98 80873 CO=CAOIOO0)C
| | . CC1(C=CC2=C(01)C=CC3=C20C[C@HKC3)C4=C(C(=C(C
47  3'-Hydroxy-4'-O-Methylglabridin 4371 057 15228662 —CH0000IC
= 1= = = = = = = =
48 licochalcone a 40.79 0.29 5318998 CUKC-OCL-UC-UU-C/C-CA-0C2-CC-UC-L2)
0000
, . CCI(C=CC2=C(01)C=CC3=C20C{C@H}C3)C4=C((=C(C
49  3'-Methoxyglabridin 46.16  0.57 15228663 —CAO000)C
2-[(3R)-8,8-dimethyl-3,4-dihydro-2H-pyra CC1(C=CC2=C(01)C=CC3=C20CI[C@H}C3)C4=C(C=C(C=
21 .52 992
%0 n0[6,5-flchromen-3-yl}-5-methoxyphenol 36 05 9927807 C4H0O0)0)C
~CCC1 = CC2=CC=C10)0X=0)C=C2C3 ~CC-C(C=
51 Inflacoumarin A 39.71 0.33 5318437 gfé (OC1-CC2-0C-CLO0U=0XC-C203-0C-CC=C3)
52 icos-S-enoic acid 30.7 0.2 5312521 CCCCCCcccecceo/e=c/ecca =00
53 7-Acetoxy-2-methylisoflavone 3892  0.26 268208 CC1=(((=0)C2=C(ONC=CC=C2)O(=0)O)C3=CC=CC=C3
54  gadelaidic acid 30.7 0.2 5460988 CCCCCCcccae=ceccececcca =00
55  Vestitol 74.66 0.21 177149 COC1=C((=C(C=CI1)[C@@H}]2CC3=((C=C(C=C3)0)0C2)O
. CO(=CCC1 =C(C=C2C(=C10)(=0)(=CO2)C3=CC=C(C=C
56 Ga G 60.44 0.39 480780
ncaonin 30000C
. CC(=CCC1=C(C2=C(C=C10)OC=C(C2=0)C3=CCA=C(C(=C
H .1 . 48194
57 Gancaonin 50 0.78 5481949 3)0)00C=CAXOOO)C
. . CC(=CCC1=C(C=CC2=C10C[C@@HB{C@H}20C4=C3C=
58 L 58.81 0.58 15840593
icoagrocarpin CUCAO00C
= @ = = = = =
59 Licoagroisoflavone 57.28 0.49 636883 Sgcf()igié?)gccz GONC-C3A=C2OA=0A=CO3XA
60 Odoratin 49.95 0.3 13965473  COC1=C(C=((C=C1)C2=COC3=C(=C(C=C3C2=0)000)0O
61 Phaseol 7877 0.58 44257530 C(=CCC1 =((C=CC2=C10(=0)C3=C20C4=C3C=CC(=C4
) 0)0)®
OB: Oral Bioavailability, DL: Drug-Likeness, ID: Identifier, SMILES: Simplified Molecular Input Line Entry System

Table 2. Active Compounds and Molecular Structures of Fermented Glycine max Merrill

Active Compound

OB (%)

DL

Pubchem ID

SMILES

1

Glycitein

50.48

0.24

5317750

COC1=CC=C2(=C(=0)(=CO2)C3=CC=(C=C3)0)O

OB: Oral Bioavailability, DL: Drug-Likeness, ID: Identifier, SMILES: Simplified Molecular Input Line Entry System
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Table 3. Core Genes in the Intersection between Glycyrrhiza uralensis, Fermented Glycine max Merrill and Atopic

Dermatitis
Genes Degree Eigenvector Betweenness Closeness
1 AKT1 25 0.204681128 2187.781914 0.012819834
2 BCL2 15 0.090883225 1126.109366 0.01278259
3 CASP3 16 0.098624319 1546.882784 0.01278259
4 EGFR 19 0.191339225 1027.996395 0.012800846
5 ESR1 22 0.191287339 3207.344612 0.01282391
6 HSP90AA1 23 0.167793766 1687.364224 0.012803555
7 HSP90AB1 19 0.14658381 832.1691668 0.012796108
8 JAK1 14 0.122326218 159.3442068 0.012740195
9 JAK2 17 0.162161127 333.7861519 0.012759675
10 JAK3 14 0.116350748 539.9682398 0.012742878
11 LYN 15 0.138960078 277.72878 0.01276304
12 MAPK1 23 0.212438822 1176.714951 0.012813724
13 MAPK3 23 0.207061902 1507.173691 0.012817797
14 MAPKS 15 0.103129126 1993.527001 0.01279205
15 PIK3CA 27 0.246709824 1332.545391 0.012800169
16 PIK3CD 25 0.226400092 776.2522161 0.012784616
17 PRKACA 20 0.127356216 2261.285837 0.01278259
18 PRKCA 14 0.123290636 851.355361 0.012769101
19 PTK2 17 0.163279489 1006.056971 0.012771796
20 PTPN11 20 0.200072736 470.9343426 0.012776517
21 PTPNG 16 0.167911902 330.3530899 0.012771122
22 RAF1 18 0.190951392 318.2697263 0.012786643
23 RELA 13 0.08420717 630.7037006 0.012796785
24 SRC 33 0.290817827 4991.453098 0.012827988
25 TNF 15 0.083982974 3273369732 0.012798138
2) $3 AR U £ guy o2 4) SNI-TAY REAE YEYS 75 L WA
A g 319MES] SMILESE: SwissTargetPrediction AR =2
of Yeisle] A NS AL 71 ZF Probability &% A F STRING database®l| 4] Homo sapiens
= 0% FE& Ajste] F 70570 24 SR AS A T WollA g =R AAFA] 33 179 73

3 %4 B9Q 50 9 BF S04 4

GeneCards®l| A *Atopic Dermatitis & 7324+ 23} F
2,574708] FAAF EZEHJTE Venny 2.1.0&
229} SA] A G 7057, obEsi el vl
S 2,574708] ] AT BT Ak 244
el BE AAAE 15T Figare 1),

A} (OPRK1)E Al9)3taL 243705 &85 pPI HE
Y325 F=3159.21, Cyroscape version 3.10.45 ©]-&
3l AZEstATE ©]F Degree, Betweenness, Closeness,
Eigenvector-cl] ZAA A 2E EPE A9 10% ©|<9
Zhe RN 257 SRS B4 SR s
(Figure 2).
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Herbs

AD

2330

(76.8%)

Figure 1. The Venn diagram representing common target genes between Glycyrrhiza uralensis, fermented Glycine max
Merrill (Herbs, Blue) and atopic dermatitis (AD, Yellow)

(B) 25 nodes and 115 edges

Figure 2. Visualization of protein—protein interaction (PPI) networks

(A) PPI network of common target genes between Glycyrrhiza uralensis, fermented Glycine max Merrill and atopic dermatitis, (B) PPI network

of core target genes identified based on topological parameters.

5) Functional enrichment £4]

4] F72F 2570 Enricheoll 4 F GO enrich-
ment 217} KEGG pathway databaseS Q1T
GO enrichment 4 A3} AESHA 374 (Biological
Process, BP), A3 7/ 84 (Cellular Component, CC)2}
A 71% (Molecular Function, MF) & pvalues 71
O 2 49 10718 GOE FRIsHAith (Figure 3-5). oFE
a3} AvE BETHE] 7782 ‘Cyrokine-mediated
signaling pathway’, ‘Epidermal Growth Factor Receptor
Signaling Pathway’, ‘Regulation of Phosphoinositide 3-kin-

ases (PI3K)-Protein kinase B (Akt) Signal Transduction’
o] A%ty ME FAHLAE ‘Plasma membrane raft’,
‘Membrane raft’, ‘Caveola’, ‘Cytoplasmic side of plasma
membrane’©] AT A 715 ‘Non-membrane
spanning protein tyrosine kinase activity’, ‘Protein ty-

rosine kinase activity’, ‘Kinase binding’, ‘Protein kinase

binding’®] ATk
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ase B Signal Transduction (GO:0051897)

osine Kinase Signaling Pathway (GO:0007169)

idylinositol 3-Kinase /Protein Kinase B Signal Transduction (GO:0051896)

f Apoptotic Process (GO:0042981)

ulation of Leukocyte Proliferation (GO:0070665)

Figure 3, Gene Ontology (GO) biological process analysis of core genes in the intersection between Glycyrrhiza uralensis,
fermented Glycine max Merrill and atopic dermatitis using Enrichr

(GO:0070013)

Membrane (GO:0009898)

mponent of Cytoplasmic Side of Plasma Membrane (C0:0031234)

Figure 4. Gene Ontology (GO) cellular component analysis of core genes in the intersection between Glycyrrhiza uralensis,
fermented Glycine max Merrill and atopic dermatitis using Enrichr.

1625)

(GO:0044389)

r Binding (G0:0005131)

ase Binding (G0:0019903)

Activity (GO:0004707)

Figure 5. Gene Ontology (GO) molecule function analysis of core genes in the intersection between Glycyrrhiza uralensis,
fermented Glycine max Merrill and atopic dermatitis using Enrichr.
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13
~

PD-1 checkpoint pathway in cancer

thway

ignaling pathway in diabetic complications

Figure 6. Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analysis of core genes in the intersection between
Glycyrrhiza uralensis, fermented Glycine max Merrill and atopic dermatitis using Enrichr,

KEGG pathway database ¥4 A3} pvalue 7|52 6) H-C-T-P Y EYIE E3} 7%, TA]9 olEq]
2 49 10719 pathwayS AE3FATH (Figure 6). 10 Hig g 714 £4
702l pathway & oFE| w5 7123} AAE pachway Cyroscapes 2851 Herb-Compound-Target-Pathway

+ ‘PI3K-Ake signaling pathway’, ‘Advanced Glycation HESIE ANZsler A3 7z 2 FA9 &4 313
End-product (AGE)-Receptor for AGE (RAGE) signaling & % 1-Methoxyphaseollidin®] & 970¢] 344 fxztet
pathway in diabetic complications'”} AAT}. A= 7P 2 AEES BT (Figure 7). ©19]

Glepidotin B, 3'-Methoxyglabridin, Isolicoflavonol, Phaseo-

PIK3CA PIKZ LYN

s\

ERNSN

v% oy \

PI3K-Akt signaling
pathway

%AGE—RAGE signaling
pathway in diabetic
complications

Figure 7. Herb—Compound-Target—Pathway network of the intersection between Glycyrrhiza uralensis, fermented
Glycine max Merrill and atopic dermatitis

The green hexagon represents the herb, and orange rectangles represent its bioactive compounds. Purple rectangles indicate key pathways associated
with atopic dermatitis. Elliptical nodes represent core target genes, color-coded by pathway. Association: Pink (associated with both major pathways),
Blue (associated only with the phosphoinositide 3 - kinases (PI3K) -protein kinase B (Akt) signaling pathway), Yellow (associated only with the
advanced glycation end - product (AGE) -receptor for AGE (RAGE) signaling pathway in diabetic complications), and Gray (not associated with
either pathway).
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2. X|&! zHH 3=

= o=

H]3] ADEGS} CTGE A4St oH, 2GTGE F715}
St ADEG (12,470 + 695 / 20,000,000 pixel)&= Ctrl
(79,313 + 1,540 / 20,000,000 pixel)oll BI&} 60% 732
BT CTG (21,103 + 854 / 20,000,000 pixel)= 32%
ZHA8ER AL, 2GTG (42,182 + 708 / 20,000,000 pixel)=
35% Z7F5FAT). 2GTGS ADEGO ®18) 238%, CTG
o HI3l 10029 74 Ae 7 AT Figure 8).

IRFEEE ] AL TEWLE Corl (30 + 2 g/mh)
ol B3l ADEGS} CTG, 2GTG EF IH<d & 57}
319tk ADEG (234 + 6 g/mh)= 680%, CTG (160 =+
5 g/mh)= 433%, 2GTG (104 + 4 g/mh)y= 247% 27}
39Tk 2GTGS] TEWLe] 7H8 Wekom ADEGO] H]
&l 56%, CTG®) Hl3) 35%= F-24d A @ F7FsHA
= (Figure 8).

Ry AR pH)E IF & F AT
Curl (5.4 = 0.1)°l BI3| ADEG (8.3 + 0.1)& 54%, CTG
(7.3 + 0.1)& 35%, 2GTG (6.4 + 0.1)= 19% <7553
t}. 53], 2GIGS] pH7} 7H w9k o, ADEGO HI3)
23%, CTGOl Hlal 12% Fol/d A @ S7ketitt
(Figure 8).
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Figure 8. The regeneration of lipid barrier as filaggrin by Gamchosi—tang.

The distribution of filaggrin (arrow indicates light brown particle) was significantly increased in 2GTG as compared with ADEG and CTG, the

data of filaggrin image analysis showed the same results (Filaggrin immunohistochemistry). The TEWL and pH is decreased in 2GTG, but increased

in ADEG and CTG.

Abbreviations. Cerl, normal; ADEG, atopic dermatitis elicitate group; CTG, ceramide treatment after atopic dermatitis elicitation; 2GTG, extract

treatment group after atopic dermatitis elicitation; TEWL, Transepidermal water loss; EP, epithelium; Bar size, 50 um; *, p <0.05 compared with

ADEG; #, p <0.05 compared with CIG.
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7}
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/20,000,000 pixelell B3l 119% F7Ft3ATE CIG
(45,217 = 936 / 20,000,000 pixel):= Cerloll B30 61%
Z7VSFA L, 2GTG (34,252 + 1,114 / 20,000,000 pixel)
+ Cerloll Hl8l 229 F7FFATE 2GTGE] KLK7 ¥4
1-8-2 ADEGON BI3l 44%, CTGO ¥I3l 24% F-<]4
A 2 STk (Figure 9).

olEu R § § v Z4HEZ HHF
J8jal 7RSS AlZARe] el A BEEE PAR2
WIS Cerl (6,089 + 329 / 20,000,000 pixel)ol] H]
3 ZE oA Z718HATE ADEG (78,758 + 1,234 /
20,000,000 pixel)= Cerloll BIS) 1,193% Z7FFA,
CTG (33,188 = 837 / 20,000,000 pixel)= 445% 273t
AT} 2GTG (22,231 = 841 / 20,000,000 pixel)E Cerloll
vl 265% F7F5FATE 2GTGS] PAR2 A HHg-2
ADEGO| H13}| 72%, CTGOl HI3) 33% 2l A &

5718} (Figure 9).

Th2 &3}ol] Feal= TSLP P4 WHS-S o} Ex]w] 2
9 i 5 R Ay e FoA FEEJT Cul
(7,978 + 298 / 20,000,000 pixel)®l] B3] HE Tl A
Z715I9 k. ADEG (36,588 + 801 / 20,000,000 pixel)
£ Cerloll B30 359% Z7FI9aL, CTG (27,684 = 686
/ 20,000,000 pixel) = 247% S7FIATE 2GTG (18,231
+ 572 / 20,000,000 pixel)i= Cerloll I3} 128% S7F5}
Atk 2GTGY| TSLP ¥4 W32 ADEG®] HIal 50%,
CTG®l BI3l 34% ekl @ S718FATH (Figure 9).

IL4 G W3- 93 X9 froll A oz
HRQOom, Cerl (5,568 + 185 / 20,000,000 pixel)oll HI3H
TE TolA S7FEITh ADEG (33,447 + 730 /
20,000,000 pixel)i= Cerloll RISl 5019% F7FEA.2H,
CTG (25,284 + 756 / 20,000,000 pixel):= Cerloll H]3H
354% S7VSFATE 2GTG (18,066 + 498 / 20,000,000
pixel)= Cerlol] HI8) 2449% 71813} 2GTGS] 1L-4
P W32 ADEGO ®Ial 50%, CTGO HIsl 29%
ostAl @ S7F8IATH (Figure 9).
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Figure 9. The regulation of Th2 differentiation by application of Gamchosi—tang.

The positive reaction of Kallikrein Related Peptidase (KLK)7, Protease activated receptor (PAR)-2, Thymic stromal lymphopoietin (TSLP) & interleukin
(IL)-4 (arrow indicates light brown particle) was significantly decreased in 2GTG as compared with ADEG and CTG (Immubohistochemistry; Bar
size, 50 (m). The data of image analysis for positive reaction showed the same results. Abbreviations same as Fig. 8
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VI. Conclusion

B A= I FE2E0 YES A ofgjsh B4,
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