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( Abstract )

Network Pharmacology-based Investigation of the Therapeutic Mechanisms of
Schizonepetae Spica and Saposhnikoviae Radix in Acne Vulgaris

Jang Subi' -+ Choi Junyong™ - Cheon Jin Hong"’ - Kim Kibong"*"
' Department of Korean Pediatrics, Korean Medicine Hospital, Pusan National University
’Department of Internal Medicine, Korean Medicine Hospital, Pusan National University
3School of Korean Medicine, Pusan National University
Objective
We aimed to predict the therapeutic mechanisms of Schizonepetae Spica and Saposhnikoviae Radix against acne
vulgaris using network pharmacology-based in silico analysis and characterize their mechanistic features.

Methods

Active compounds and targets of Schizonepetae Spica and Saposhnikoviae Radix were identified using TM-MC
2.0, PubChem, SwissADME, and SwissTargetPrediction. Acne-related targets were retrieved from GeneCards and
DisGeNET databases. Intersecting targets were analyzed via protein-protein interaction network (using STRING),
gene ontology (GO), and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analyses (using Enrichr and
ClueGO).

Results

We identified 25 active compounds (272 targets) of Schizonepetae Spica and 41 active compounds (700 targets)
of Saposhnikoviae Radix. The core targets included AR, PPARG, ESR1, EGFR, MMP9, and HDAC1. GO and
KEGG pathway analyses predicted that both herbs act complexly on hormone metabolism, sebaceous gland differentiation,
immune regulation, and lipid metabolism pathways. Schizonepetae Spica was involved in pathways related to
androgen metabolism and sebum production, whereas Saposhnikoviae Radix was associated with antioxidant and
tissue recovery pathways.

Conclusion

Schizonepetae Spica and Saposhnikoviae Radix may modulate multiple pathways in acne pathophysiology,
supporting their potential as complementary therapies for addressing the limitations of conventional pharmacological
treatments. Further in vivo studies are required to validate these mechanisms and to determine their biological
relevance.
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I . Introduction
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II. Materials and Methods
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Figure 1. Herb—Compound—Target network of Schizonepetae Spica and Saposhnikoviae Radix.

Gray circles represent the active compounds, blue squares represent the targets, and green hexagons represent the herbs.
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Table 1. List of Gene Symbols

Gene Symbol Gene Description UniProt Identification
ANPEP Alanyl Aminopeptidase, Membrane P15144
ALPL Alkaline Phosphatase, Biomineralization Associated P05186
AR Androgen Receptor P10275
ACE Angiotensin I Converting Enzyme P12821
AHR Aryl Hydrocarbon Receptor P35869
BIRCS Baculoviral IAP Repeat Containing 5 015392
BRD2 Bromodomain Containing 2 P25440
CFD Complement Factor D P00746
CYP1A1 Cytochrome P450 Family 1 Subfamily A Member 1 P04798
CYP17Al Cytochrome P450 Family 17 Subfamily A Member 1 P05093
CYP19A1 Cytochrome P450 Family 19 Subfamily A Member 1 P11511
CYP26A1 Cytochrome P450 Family 26 Subfamily A Member 1 043174
ELANE Elastase, Neutrophil Expressed P08246
EGFR Epidermal Growth Factor Receptor P00533
ESR1 Estrogen Receptor 1 P03372
F2RLI1 F2R Like Trypsin Receptor 1 P55085
FASN Fatty Acid Synthase P49327
FGFR1 Fibroblast Growth Factor Receptor 1 P11362
GSTP1 Glutathione S-Transferase Pi 1 P09211
HDAC1 Histone Deacetylase 1 Q13547
HSD3B1 Hydroxy-Delta-5-Steroid Dehydrogenase, 3 Beta- And Steroid Delta-Isomerase 1 P14060
HSDI11B1 Hydroxysteroid 11-Beta Dehydrogenase 1 P28845
IGFBP3 Insulin Like Growth Factor Binding Protein 3 P17936
INSR Insulin Receptor P06213
IL6 Interleukin 6 P05231
JAK1 Janus Kinase 1 P23458
JAK3 Janus Kinase 3 P52333
MMP1 Matrix Metallopeptidase 1 P03956
MMP2 Matrix Metallopeptidase 2 P08253
MMP9 Matrix Metallopeptidase 9 P14780
MTOR Mechanistic Target Of Rapamycin Kinase P42345
MCIR Melanocortin 1 Receptor Q01726
MC5R Melanocortin 5 Receptor P33032
MPO Myeloperoxidase P05164
NCSTN Nicastrin Q92542
PPARG Peroxisome Proliferator Activated Receptor Gamma P37231
PSEN1 Presenilin 1 P49768
PSENEN Presenilin Enhancer, Gamma-Secretase Subunit QINZA2
PTPRC Protein Tyrosine Phosphatase Receptor Type C PO8575
SHBG Sex Hormone Binding Globulin P04278
SRD5AL Steroid 5 Alpha-Reductase 1 P18405
SRD5SA2 Steroid 5 Alpha-Reductase 2 P31213
TLR4 Toll Like Receptor 4 000206

TRPV1 Transient Receptor Potential Cation Channel Subfamily V Member 1 Q8NER1
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Figure 2. Venn—diagram of co—targets among Schizonepetae Spica, Saposhnikoviae Radix and acne vulgaris.

Saposhnikoviae R; Saposhnikoviae Radix, Schizonepetae S; Schizonepetae Spica

Table 2. List of Co—targets among Schizonepetae Spica,
Saposhnikoviae Radix, and Acne Vulgaris

Co-targets
EGFR, ESR1, CYP1A1, MPO, ALPL, MMP2, AR, CYP19A1, ACE,
MMP9, SRD5A1, JAKI, BRD2, HSD11B1, SRD5A2, AHR,
PPARG, PSENI1, JAK3, HDACI, NCSTN, PSENEN
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322] 22700 thal} 227)9] =9} 34719 A= 4
H PPl HEH A7} 755 AT (Figure 3). TE 174
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YRR 2 E 7F AAA o] =2 B3-S onsiy,
B (3.238095238)HT} 2 DC FHe k= TR L 2
8707} =ZEUATH (Table 3).
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Table 3. Top 8 Targets with the Highest Degree Centrality
among Co—targets

Gene name Degree Centrality

ESR1 8
EGFR
MMP9
AR
CYP19A1
PPARG
HDAC1
CYP1A1
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Figure 3. Protein—Protein Interaction (PPI) network of 22 co—targets associated with Schizonepetae Spica, Saposhnikoviae
Radix and acne vulgaris.

D PSENt—— PSENEN
HSD11 W\SRDM
AHR CYP1A1

NCSTN

JAK1

JAK3

MPQ

MM

o

ACE

Figure 4. Cytoscape—based visualization of the Protein—Protein Interaction (PPl) network,

Number of nodes, 21; number of edges, 34; average node degree, 3.238095238. The larger and redder the circle, the higher degree of connectivity
between nodes in the co-targets.
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Figure 6. Protein—Protein Interaction (PPI) network of 40 co—targets associated with Saposhnikoviae Radix and acne vulgaris
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Table 4. Core Targets Based on Degree Centrality and Molecular Complex Detection (MCODE) scores

Gene name MCODE score Degree Centrality Core targets
ESR1" 2.4000000000000004 8 0
EGFR" 2.4000000000000004 7 0
MMPY" 3.0 6 o)

AR 3.0 6 0
CYP19A1 1.2 5
PPARG" 2.7 4 o)
HDAC1" 2.7 4 o)
CYP1A1 1.6666666666666667 4

" Acne vulgaris related genes from Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis

Table 5. Molecular Complex Detection (MCODE)—based Cluster Analysis of Protein—Protein Interaction Network for

Co—targets
Cluster Nodes Edges MCODE Score Nodes Identification
1 6 12 4.800 AR (Seed), MMP9, PPARG, HDACI, ESR1, EGFR
2 3 3 3.000 PSENEN (Seed), NCSTN, PSEN1

A. MCODE-based cluster analysis of co-targets between Schizonepetae Spica and Saposhnikoviae Radix and acne vulgaris

Cluster Nodes Edges MCODE Score Nodes Identification
1 10 51 4667 PPARG (Seed), CYP19A1, EGEFR, SRD5A2, ESR1, IL6, SRD5A1, MMP9,
’ CYP17A1, HSD3B1
2 3 3 3.000 NCSTN (Seed), PSENEN, PSEN1

B. MCODE-based cluster analysis of co-targets between Schizonepetae Spica and acne vulgaris

Cluster Nodes Edges MCODE Score Nodes Identification
1 6 11 4.400 PPARG (Seed), ESR1, FASN, TLR4, MMP9, EGFR
2 3 3 3.000 PSENEN (Seed), PSEN1, NCSTN

C. MCODE-based cluster analysis of co-targets between Saposhnikoviae Radix and acne vulgaris
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Figure 7. Molecular Complex Detection (MCODE)—based cluster analysis of protein—protein interaction networks for

co—targets

(A) Co-targets associated with Schizonepetae Spica, Saposhnikoviae Radix and acne vulgaris (B) Co-targets associated with Schizonepetae Spica and
acne vulgaris (C) Co-targets associated with Saposhnikoviae Radix and acne vulgaris
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differentiation &°| 73] 309 = el Z3H Zo=E
YERST} (Figure 8)(Table 6). GO-BP 240l A= Steroid

Metabolic Process, Proteolysis, Interleukin-4-Mediated

Signaling Pathway 5©], GO-MF #2410 = Protein
Tyrosine Kinase Activity, Hormone Receptor Binding 5l
GO-CC #4ollX= Endoplasmic Reticulum Membrane,
Azurophil Granule 5°] F8 dHo= IZIEct
(Figure 9).
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KEGG Pathway Enrichment Analysis
Top 30 pathways (Adjusted P-value = 0.05)

Steroid hormone biosynthesis 4 .

Bladder cancer .

MNotch signaling pathway 4 .
Prostate cancer- .

Ovwarian steroidogenesis ®

Estrogen signaling pathway .
Th17 cell differentiation | [ )
MNon-small cell lung cancer | L ]

-log10(adjusted

Pancreatic cancer p-value)

L]
Metabolism of xenobictics by cytochrome P4504 L] R

Chemical carcinogenesis 4 .
Relaxin signaling pathway - . 5

PD-L1 expression and PD-1 checkpoint pathway in cancer L

Th1 and Th2 cell differentiation ®
GnRH signaling pathway 4 L ]
Transcriptional misregulation in cancer . 2
Longevity regulating pathway

X Gene Count
Proteoglycans in cancer

®

o )

JAK-STAT signaling pathway-{ ] 4
@

Hepatitis B+

@

Leukocyte transendothelial migration L

@

Pathways in cancer

[ ]
Epstein-Barr virus infection

[ J
O
Diabetic cardiomyopathy | 9
Viral carcinogenesis @
Lipid and atherosclerosis 4 .
Coronavirus disease .
Human papillomavires infection .
MicroRNAS in cancer .

PI3K-Akt signaling pathway 4 .

0.02 0.04 0.08 0.08
Gene Ratio

Figure 8. Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analysis of co—targets associated with Schizonepetae
Spica, Saposhnikoviae Radix and acne vulgaris

Table 6. Acne—related KEGG Pathways Enriched from Co—targets Associated with Schizonepetae Spica, Saposhnikoviae
Radix and Acne Vulgaris

Pathway Adjusted P-value Genes
Steroid hormone biosynthesis 3.02 x 107-07 HSD11B1;SRD5A2;SRD5SA1;CYP1AL,CYP19A1
Notch signaling pathway” 1.28 x 107-05 PSENEN;NCSTN;HDACI;PSEN1
Estrogen signaling pathway” 2.14 x 107-04 MMP2;ESR1;MMP9;EGFR
Th17 cell differentiation 2.28 x 107-03 AHR;JAK3;JAK1
JAK-STAT signaling pathway" 5.48 x 107-03 JAK3;EGFR;JAK1
Ovarian steroidogenesis 847 x 107-03 CYP1A1;,CYP19A1
Lipid and atherosclerosis” 9.14 x 107-03 CYP1A1;PPARG;MMP9
PI3K-Akt signaling pathway” 243 x 10702 JAK3;EGFR;JAK1
Leukocyte transendothelial migration” 246 x 10A-02 MMP2;MMP9
GnRH signaling pathway” 1.84 x 10A-02 MMP2;EGFR
Th1/Th2 differentiation 1.84 x 101-02 JAK3;JAK1

*: Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway for the 6 core targets
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Figure 9, Gene Ontology (GO) enrichment analysis of co—targets associated with Schizonepetae Spica, Saposhnikoviae
Radix and acne vulgaris
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Figure 10. Clue GO—based Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment

analysis of main cluster

(A) derived from co-targets between Schizonepetae Spica and acne vulgaris (B) derived from co-targets between Saposhnikoviae Radix and acne vulgaris
(O) derived from co-targets shared by Schizonepetae Spica, Saposhnikoviae Radix and acne vulgaris
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Figure 11, Herb—Compound-Target—Pathway network in acne vulgaris treatment.

acne-related pathways.

targets and green represents

compounds, blue represents core

herbs, yellow represents

Pink represents



Al ¢S

olg|gt Avh= HIF AT ol dE=A
FTPE 2R A 57 =B IdE F
A7) 713S DY, EGFRS I 4
1] g g2 8 w]Es) 92 AZeA FskA
A== 4] A Ak FEAR, 92| Az E3le}
Tz)9] Ad F4 - a3 TS sh= o=
4 A TP, EGFEGFR A& TLR2/NF-kB 42
E 7NE C amel] 23l A= ZPAP A ZAA A
A A|EZIRI IS AAIFge 2N A vk A
A A 2A-o| 7ojgoy?. W= EGFR AF -2
Balo|x] 24 Mzo] AR o] Frlslal 9F
AlZ2] -go] BAEJ oM, EGFR AA|A] Fof Fo
+ 2 Al 23} Aol Al 211 84 2 acnei-
o] HAE QP MMPE 23] Al
3 Aol Bk AZL71A EBCM) BEEAR, &

o

BoofN e
[l
Ir i iy

ol

2
3

=
X

By
;
o
k)
o
In
o)
o
s
=
5
9
o
B
|m
&

o] 3 =L FHHRITPY HDACIS FaA 2d
< TR o ® - 17 5]~E gopEs)

AS AW ofle} g 9 99 A
2o F238 S P I YR AFA o=
£ SAolAl @3 HDACI FA7F 710 e Ao
2 Uit A5 A A7 2 0 2A 9| 74
o] o SH AT,

FHHo R A=FH I, ASEH E T T
29| PPI Y|E$]FolA MCODE S¥|2E1E 8495 4
7}, 7)ol A= PPARG (Seed), CYP19A1, EGFR, SRDSA2,
ESR1, ILG, SRD5A1, MMP9, CYP17A1, HSD3B1, %3
9] 74-9- PPARG (Seed), ESR1, FASN, TLR4, MMP9,
EGFR7} 8 SE2HE P =2 ERI=ES
T} (Table 6)(Figure 8). /M| F& Fei~Eo| 34
SRDSA2, SRDSA1, CYP17A1, CYP19A1, HSD3B1
ZY 2~EHZEHE] DHTE o|ojA|= et=2a A4,
T, 2%k (APUC) ARl Bofsh= A4S, AN &
A 2A-e] FFE v = YT, 5a-FFEA (5aR)
o] 3IFS= SRD5A12} SRD5A2+= HIAEXAHES H
o} 7223k k=241Q] DHTZ Agsh=d], =Eo|
SHsh= FRo)A sar EAA19] &4 7P dEE

ot rlo

Iy

0l CHEH HEYT kISt 7|HE R27|1™ o 29

]

X2

0

T Bak Qo] JAd A5 34 5 U= eE
T 9O, D24 7)1 9 FAdl FEgS rIXE AL
2 4#Z CYP ¥ HSD3B 314 Alg-S A =EF39)
Adgol HHEHoZ HyEole tEE ko]
o} 53] DAl WHAE= type 1 3B-HSDE 14
J*=E2A FEE 28 FA| EHlE AAshs YA
% B4F HSD3BI A AR 144 S71et
o] e FoE BHIHPDW, wAEto g |
nterleukin (IL)-6+= T BWXETe] 52 9 B35 £33}
1, 374 €5 whs, EoM 32 24, 183 C acnesl]
g W vkl AoJsh= A AlETIRICE,
oA E el 8% 98-S s AR F shy
2 gAY, o g, WFe F8 FE2E T
TLR4E 2P - 32 Ao A HE ==, 53] C acnes
o] 245 Al NF-kB AladgS &4}l 1L-16, 1L-6,
IL-8 % TNF-a 59 934 AlETRR] HEE 53]
HZ ko] AIREE ZoE dEA Jo. gk

FASN A Aol A A4t gHd-& S8k A4

g
B2y =2
=Y Uk 94 AEE T AR A5E o
AlSHAL, NF-kB 5] B2 53 45 ¥ 2dd= &
ofal, FASN SJAlAI7F =5 A Fell AHo] 5ol
B vp o,

A wHo] A W 715S SEI 2, Fhet

0] A4 23} 2 34 oA, 93 WS 9, 5
=
=

oL,

>

2 ASHG 24, A4 AL BsE B3l A=
thAZ] WHejAe]ol] HEetdow Ahgd A

sttt =3 FUlet E A4 8 FH2HE
Aate], Flle 2HZOIE P44 H TEE 7Rk o
5 A8 Y-S 7 A, WS 2R AT A
qe B €F 2As IN A5 VKR & Vbs
o] F AS=E qEHIUk o|Hg 5L I 3l
AR (REER) A8 S0 ASSE ERBR)
G5 -8dt, TE (A =2 FY (REHE %

s

il

fo |

¢

se] LAlsh B (S WK 711 2AR
shae 4 9o

o HHollM =2 &5 e YO = Enrichr
£ 283l GO 715 A5 KEGG & 42 3%
o=y 1 BEH ofnE ufestarat skl (Figure
8, 9). Adjusted P-values 483l Th3 = 1k FA
2 QFF (false positive) S HASFSI 21}, ‘Bladder cancer,
“Non-small cell lung cancer’, ‘Hepatitis B 2 ‘Amyloid-beta

metabolic process’, ‘Response to Amyloid-beta’ 5 A



30 Running head : Herbal Network Pharmacology in Acne

Steroid hormone biosynthesis (adjusted P-value=3.02 x
107)9} Notch signaling pathway (adjusted P-value=1.28
x 107), Estrogen signaling pathway (adjusted P-val-
ue=2.14 x 107 5 T2E tjAL 2 A 2D B
dEEC] HHd =EH. ¢ERAL =52
Bl ARl JEds e 2807, 59
DHT7} AR A=78h v|x|21e] £3let v|x] 44&
S0, B Ao A Aromatase, aryl hydrocarbon
hydroxylase, hydroxysteroid dehydrogenase 2! Sa-reductase
5t 72 (CYP19AL, CYP1Al, HSDI1BI,
SRDS5A1, SRD5A2)7} Steroid hormone biosynthesis 73 =
o] Z3t=E AL o]F3 7|HE FuEHBI} o ~2ER
Ae AR =2 282 1A AP A
ARlolA] el A oA B T4l A% A &
A oA 5248 2SR W0 wx) A4} B
< ZaAI?. wEkk MMP2, ESR1, MMP9, EGFR
7} E@‘% Estrogen signaling pathway”} 9]¢+ 74 20|
2 7o d=H} $HH PI3K-AKT pathway
*6’917: FoxO B8-S ARl A% BA8E S7HA
7l AR dA ok HA] HlES] FoxO1E =
22 44 #4E F2 HAARIAR] SREBP-1S 243}
B2 ogjet AT 2 o=F Tl dejshs A
714 5 = aidE = AP
Notch signaling pathway= 33| #3}e} & 39]7
Al Aol Q) AE ARR S Whe 2=
gk Aoz deid AP AR FHAR]
PSENEN, NCSTN, PSEN1- y-secretase Sr3tA|2] &
AR, Notch 8419 tigh 2 f Ak &5
3Fe] A HES =A%) AA| yosecretase AF U}
2ol A TAA o] g o m FAEA KoL, A
Al ] Al adFo] A% Ao s B ]l
o7 Th17 cell differentiation ™ 344 A9 24 A=
Ql JAK-STAT signaling pathway2] £&2 C acnes A=
o 213 Th17 = 243}t 11-17-1L-22 FEFe] &

F7 B} 9% 3FL FEshe Bl A8 W

.5

o] Wk2-2 Wkl 'EFE Thl and Th2 cell differ-

entiation 7=+ WM 7] BANA Thl (IFN-y) ¥H

o] @45k, Th17 W& HYshs Th2o] B wh
& AR mofatA HAGHE AR, mf
A4 O 2 Lipid and atherosclerosis”} 2|3+ HE22 &
=5 2L A=Eo] 3A Aol mE A 255
THAAZ 8- AFAZ (foam cell) B3 & 7374
SFEsh 20 el 948 THE] RO A
O ofiz oj=go] thedt 5 Aol opd A e
oPgat e 93 wgol AT B 924 W2
2 AP, BE A 84 AES] 55 B4l
X BEE A, S 2o We] 21, D A

27} BgH o TEE AL Do o) olBe
chad Welgelel BYHoE A48T 4 988 A
Soi, ol Gl=g 2ol ofF] gl of a4
Ee olq_

o =5t o), A= HE T T =

Aol PPl HIEL oA T8 FHXAEHE UfoE
ClueGO FTHE #4918 F85la o=F AT A=ZE
H W3R TE (Figure 10). PRV IAZR A =53 AHES

 Fddo] v F=e AlLjsioitt. Fleh e 2
FoA AEF HH T8 FH22E|7} regulation of gene
silencing by RNA® 2 F=H =], o= RNA
N A S o] o=F el S
4 714 F s 7Fede AR A miR-223,
miR-21, miR-150 5 BF G54 A|E7RRI wis)
7} el ok Aaste] ko] nud v 9)

o, 531 ol=g W 9 Felol 2okt Be)
SIA fofspl SBRCIE A0 Leptep!, o]
B 42 U, RNA ) A 0E AR

pul

Q3 %

=go] ¥y qw Lﬂ $1700 Befshe A A=
TA AZzo=w A Atk ghE Frle] o Tﬂ

71622 androgen metabolic process (38.71%)7} =
=k o= cyp17ALel o3 QFEREA A ngg
*é CYP19A12] StE g2l o ~E2A #8 =4 18

:

31 HEh= JV] fﬂl
el WAsiAl At ® LT/l 735
wound healing involved in inflammatory response (13.79%)
9} cellular response to hypoxia (17.24%) 2] 715°] &
A=A} Wound healing involved in inflammatory re-
sponse 742+ BEA =R WHO| 3& HA o] o
ao), 42 A6 A MMPO-S TIMPS B AIE
sl71e) AT E S SO FeiA A =



gk cellular response to hypoxiat =5 W =7 ]Oﬂ xdy
AYHAL 220 B FoH AL B
T, o2 2Ush BEH AolEAR] A4 B U
o] fr=¥e I ddo] e A= :
webs ol2lgt AT A TS o, ¥ 7H7} %=
22 At AR HFeH o R Tz B, HES
A% g dF e AR, A58 WY olFe] 23
3| o) Pofsl= Aom FHAE 4 Ut
N2t W52 Herb-Compound-Target-Pathway Ul
EQA 24 A a4 2439 7P w2 QA8 B
Ql & AFEO=Z 5,7-dihydroxy-6,4-dimethoxyflavone,
5,7,4- trihydroxyflavone, luteolin®] E&FHN o 25
7R R e SARAE AT Figure 11). ©]
23 A= 37} 3slAl 583 AR o 2 AFE o
o=g A% oI FAUH QB 4T 7P
& ANk W RS 94 T se) A
ge gijmoz wort Ve JolA Fu 24
S0l Bzalol o=g B AEET L 2l
2 Wil A58 ol S oA 9
7FsAdol e A= sAdnh g, prim-O-gluco-
sylcimifugin®} 5-O-methylvisammioside®] 735~ 5= <F
AollA Fel 4 BeE 9% AR FAERE AR
= F 7F4 chromones®] A ¥PFY B Ao A= Swiss
ADME°A] SR+ GI absorptionC’] o AHo=F 1}
B} 24 2o A oA ajAlE AT =3
Mol A& Aol Fo T AEow gl
pulegone® & - ATLo] FAJoj A 11]9’]5]“&1:‘" e
sigtEol AT AACIRE TIE2 WESHARE
SwissTargetPrediction®l| 4] &&= 3£4 Z probability
7} 0.1& sk F5ol 7] wiEolt
B ATE in silico ¥A5 B3l AN} o] 2
71E AR AT R, AR A4S dS A
Fhof] ZREsEaL Qlof AA| A Well A 2Hg 7)1de &
8] Aol SAVE AT, ol5 Beketr] 9fa]
ofafe] 4 sletEel ti ARE A=rtETIgy] A
TE5E A3 AE AlFshs TM-MC 2.05 283}
ok Ty B =2 97F A 7 o] 529
LBAA] 2 LA oFA|] 744 B HlolEHo] 2E T}
AFEE B Hoh A 4 A, AA Sl
Traditional Chinese Medicine (TCM) ‘3]0151 H}]O]/\ =

14

=2 0o
& HERB 2.0 (heep://47.92.70.12)] 73 B9}
Foll sl 22 21870, 213709) ﬂ%ol AN A

of ¥kall, TM-MC 2.0°l= 22} 9570, 12170¢] 3=

22| HEE XIE FUof LS HIEST 2d2(gt 7|8k 22|

A 31

o] AlEH L AU

E‘E?} SwissADME®} SwissTargetPrediction= -85}
AT Tl AAZ F Bz A W 28-S 48t
7] Wl 54 X 5 U8 Fof ARl A2
HEYEEA] Esath wEbA, prim-O-glucosylcimifugin
2 pulegoned} Zo] YFHOE FoAo] Had &
olg} sttiets, & Ao &4 ddAMe vESN=
o]] _LB‘LQX] l-q_ O]L‘ OHD]— /H.{,‘i_ 9_}:3]6’1—}(4 =9
FAs= Zlo] olH, 5 Tt Fof =25
7 A7 ded Ao g AvkHnh b %
T THE B4 AHoA A=gd) AESH

A2 At A7 ot ek
15t g B Foke] A AT
A& AN, GO ¥ KEGG 4= &
A3} iRPHA & HlolE] A Aol A4 7l A
A HAAAA AFARe] Aol AYHUS 7S ¢
23] HiAE = glok oke2] oY HolEuo]~E
SAol E-83h= FAolM AR BRI} FEEHAS 7
S SART 2A WFe Be Az AEEo
PubChem®l|4] A= A] = th9] 319HE0] 40
A A E AL, o)9]ol = o] & B HRI}F F
3] BEAA Y 35 EA49 QAHA de
dE-s0] B4 el viAlE AT rRAEo 2 o=
 THIE AR B89 dERRZS 74 &
Z T AT @R EE) | sids= 7Nt
W3 AR E4silod, 55 Aol &
o F= AAl gojof I el B AT ARE 1
iz AHgsrlos o Heol Aok wabA FF
AR PgollA AR HIET} & AE 283l High
Performance Liquid Chromatography 71%F A& &3}
in vivo -in vitro AT-E Wst B4 AE ASE
gart °“3}

ol

—

0_>|:;\|
o

rlo

oo i 10 ru[o
o ¢

N
&)
£ o

fo e o Roox

ry
Y
Mo
o
tio

ZPE ﬂ%% T om, &5 @_;?‘4, A A2
Ha)s 271 A7t AgEoha BS s 7)1 F
8ol 7Fed Aoz e




32 Running head : Herbal Network Pharmacology in Acne
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Appendix 1, List of Abbreviation

Abbreviation Full name
BOILED-Egg Brain Or Intestinal. EstimateD permeation method
CREB cAMP response element-binding protein
GnRH Gonadotropin-releasing hormone
InChIKey International Chemical Identifier Key
JAK-STAT Janus kinase-signal transducer and activator of transcription
MAPK Mitogen-activated protein kinase
MilogP logP calculated by the Moriguchi method
NF-kB Nuclear factor kappa-light-chain-enhancer of activated B cells
NLRP3 Nucleotide-binding domain, Leucine-rich repeat (LRR)-containing, Pyrin domain-containing protein 3
PD-1 Programmed cell death protein 1
PD-L1 Programmed death-ligand 1
RNA Ribonucleic acid
SMILES Simplified Molecular Input Line Entry System
SREBPs Sterol Regulatory Element Binding Proteins
STRING Search Tool for the Retrieval of the Interacting Genes
Th17 T helper 17 cells
Th1/Th2 Type 1 helper T cell/type 2 helper T cell
TIMP Tissue Inhibitor of Metalloproteinase
TNF Tumor Necrosis Factor
TPSA Topological polar surface area




