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A Network Pharmacology-based Study to Explore the Potential Mechanism of
Artemisia capillaris Thunb. for Psoriasis Vulgaris

Jundong Kim - Gwang-Yeel Seo - Byunghyun Kim - Hanlim Lee - Kyu-Seok Kim - Yoon-Bum Kim

Department of Ophthalmology, Otolaryngology and Dermatology of Korean Medicine,
College of Korean Medicine, Kyung Hee University

Abstract

Objectives : The purpose of this study is to investigate the potential mechanism of Artemisia capillaris Thunb.
for psoriasis vulgaris.

Methods : We conducted the network pharmacological analysis. It contains the process that search the
compounds of the herb, the target proteins of the compounds, related genes of psoariasis vulgaris and the
pathway/terms of the common protein lists between psoriasis vulgaris and Artemisia capillaris Thunb..

Results : 13 compounds and 30 protein targets of Artemisia Capillaris Herba were searched. And 997
psoriasis-related genes were searched. The common proteins were 11, and the core genes were 3; AKT1, CASP3,
MAPKS. The related pathway/terms of 11 proteins were analyzed. w-hydroxylase P450 pathway(60%), nitric
oxide(NO) biosynthetic process(20%) were resulted. Also, 19 proteins of Artemisia Capillaris Herba were analyzed,
and sterol homeostasis(78.95%), sterol biosynthetic process(15.79%), Type 2 diabetes mellitus(5.26%) were resulted.

Conclusion : The Artemisia Capillaris Herba can potentially act through the w-hydroxylase P450 pathway and
nitric oxide(NO) biosynthetic process for psoriasis. Also, the metabolism of sterol biosynthesis and homeostasis
can be involved in a roundabout way for psoriasis.

Key words : Psoriasis; Artemisia Capillaris Herba: Network pharmacology.
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Table. 1. Result of Topologic Analysis of 11
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5

~ means the core genes. * means the values which

over the average value.
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B. Percentages of Genes per Group and Terms per Group

Fig. 6. The Analysis of KEGG Pathways and GO
Terms of 19 Protein Targets

ol AW A @3 Wf TNF-e, 1IL-6 , IL-17 &
29 ASPAHTFY. B-sitosterol A-GopARl|A 3]
&2 Hhyaluronic acid) Fdaso] U@ 2 A
3 S7HAIZIH, ZHEAIE U9 B A Vs &
(aquaporin 3, loricrin, filaggrin, involucrin)®
S 77 202 o7 Y & Efo) 7%
o] Higjo], MO PFA W oAk 7H
7Rsdo] et

olojA] Bkt AV 149 F5 AR
< ZRIRE A3t F 11719 Thido] F2E|glom, o]
£ % A4 whl(core gene) AKT1, CASP3,
MAPK8S] Al 7H= ZAEIH. 53], AKTl=
PI3K/AKT/FOXO signaling pathway©]l &ofsi=
AR Z7hRAE Ao} Mol 2] 1}

i

[e]

20

u
o

SAS RHehs Zlo® AU, CASP3E Al
3 ZpE(apoptosis)olA 83 ATS Sk TEfdo]
o, 74 SAfoA CASP39] Wdo] 3= PASI 4
7t oA ol 49 AT SlZol gl
=, MAPKS(Mitogen-activated protein kinase 8
2 c-Jun N-terminal protein kinase 1JNK1)& &
Afoks AL 5 shE, A%, drE AR, "l
39| Ad 5ol AHtHo g Fofstof, mjFoji= E5
A4 9 XK C albicans) olet GEE ZoE B
=3 e,

FloflA &5 11719] o] disio] 71 B4
AlP5Igit. 9 @ PAETE Adds VM=
Pathway/terme 2519 7|58 08 ER3t 27}, o
-hydroxylase P450 pathway(60%), nitric oxide(NO)
biosynthetic process20%)7F A9 95 X5t
th. w-hydroxylase P450 pathway= J|53H7]50]
Al 219l oA ERo|=(Acylceramide)®]
AL 3go] Fofgitd, £5], oldlAelutol= Z-aA
oA S PN IPAICEZAN A
o] epdlle} 225 PSRl SR8 IS Sk
AldolH, AMoM = AlRttel=e] Mg ot
2 35 Aolo] o AP} gl v k718,
olo| T opAlle|EY ARFHS PRt TRt

SA, =4 AR iRt ATt olFolR= A1
olct. w=hA K/ w-hydroxylation THAF 28]
oo s g7 A= A 42T
7Fs7dol o, Auprom AR A S A
o g5 & 0= Hoj oo tigh &5 A7l de
Sk

ESF NO= 149 T7|do] F83 IS si=
Aog A Y. B3|, 2o oM AA
A9 HHH FQJoA NO o] HHH nFof Hig]
B E30] U BaE =T, ol NO7F ZHEA|
30] H3t 9l /o] Al BAIRA 9] It 559
myeloperoxidase(MPO) £H[of] THE AH IS
Hk3-S Hi7fshs ol oJgt Aog Holgh?, =it



e 95

olgls tixdo®, EH f {8 NO 9 a0
e} 4] St ARl 2o Hajt A
3 ZAFPY, of= A Y NO $:29] vt w5t
TAET] EHes o) wE I 35 o3k A
Ao f, Alel AEF A ofpl WY £ty
7 ZFolle] FHoH E—e H%} o) 4z 5
om, ofget ggo] AM WHZ HE A=
Ao HQlth wahA, Wﬂ A A gt
NO biosynthetic process®] To{gt ZAj/do] 3ot
u:m:] _,_r] T %oﬂ qH Noo]] 1:]]6 ZA Pookﬂ(/k}
52 sRhol| gk F7HQl g5 At e 2
37} itk
2442, 1Fo] =3tEs dglolR|Erks, HAlY
TRl ASHt MR | dgoR ofsfd 4
AP, webA pkE7E AV Aol ARl Xg
FNE Hole A 9o, AAARI diit ¥k 24
Fogn Wsk= F71AE ] RIS TS L
87} Qltk. ojo] 2 AtollAe BigkEe] B Tl
SHskARE A A= 044*301 Y= A2 &=
SH 19719 SHES oAl gk ¥ EASISITE A
Pathway/term22% sterol homeostasis(78.95%),
sterol biosynthetic process(15.79%),
diabetes mellitus(5.26%)2] Al 7FA] HZ7F =&
k. ol= BBl AE1E(stero) 9] A IS AT
7Fs/del UEE AKRRRE AHEZ FEAEHE
(cholesterol), 2A|AHE(oxysterol), 57+ HAEM
9] AH|E(intermediate sterol)& EHsH= gojo|n,
53| SHAHE thirfet 1A Ak Ao]o] g &
P3| ATEIL Q= Ropoleh, E3], 1L-17A] ]
Al A=RES ZFAA| = PI3K/AKT/mTOR signaling
pathwayE &l A7FEAlo] AA|=HA Z-EAE 2}
._./K]o] ‘g/\ﬂo]-‘:- 74_& 1{]]'54}4 01011] ]Fﬂo}- tﬁa]?ﬁ'
Hste] Aol SEAEE 20 SV ShtEe
Ho= l‘f—l—ﬂoq‘:]m. 9k ofye, thaAel 7dd A=
A acitretin®] A0 Qlolx, SHAHE %
(cholesterol efflux capacity)?] 7R4lo] A=

_l::ﬂ-l
it

=2

Type 2

(T

EQ2 of=leke

AP ko]t pitie) A A8 71 B Qi

ol o] "rke Bk 9lem, acitretin AR
7} #9351 HZk8o] IEGAHIE TZ0)7] 0}1;]25)
wj2ha], Qko 2 k] cholesterol ThA] gt 28
e G5ote A7 ofzl cholesterol THAR
WS 7rste] Wske 1419 AHA e oS} 714,
Ad A= 72 20| oy, T A= o] A
% fIKsynergistic effect) 5Ol oA e T2 ¥
oA i5-E "aido] Sltk

B A7 Yol Aol A A== Bk
ot ARl 713 S 28T 5 eA A
Siom, oo mE FFo A7 WIS At A
o 1 9Joj7} Qtt. 13y B A= in silico study
2, 1 97 WS 85T+ flrke 2249 A
o] Slct. F4 ohzt telRt HlofefHo] o] AA
At7go] o FojR|A] F1tol| ARFEA vl HAY

ghdel 2 4= Ak EZE gHojoF %Vc}oﬂ/ﬂ: thol B
22 Fehe AEshs 497 B2 i AT 99

]

2 AR oA 9l ok —Lr@.?l' 2 a4s
ol AEsh= Aolls TAVE US 2SR HIlth
whEbA, S| AAAT O"‘Joq:rL— ool Thgdt
A7} olFojd "QUL Uty E3], w-hydroxylase
P450 pathway 28& 53t o2 97|59 35 2
ZRNE7EARAY] 4 & W3l NO biosynthetic
processE &3t HHFLIRL A4S NO 2 Z’f—-‘l
4 25 83} sterol HAF 2EE E3F IFHAHEE
9] 2483} dA&E= A4 B 7 7153 Eﬂ?l
A7F EeS Zog Helr:

i

v. 8

rhu

[ES]C S I S A R | IR 1 T
-hydroxylase P450 pathway, nitric oxide(NO)

_Q,Q_w

biosynthetic processg 7ot WYL 4= Aot o
-hydroxylase P450 pathways TE471%50] SHA]
ARl ofAAEtte|=0] AJRbdoll #ofstH, nitric

oxide(NO) biosynthetic processe= ZFEA|RLO] B3l

21



gtoMlsm R ta]R] A35H A32(2022d 8Y)

7, BHES] G5 §ESol Folsi= NO A3/gol| o
= Zog HQIth
Bt ofyzl, [KEiE = sterol homeostasis, sterol
biosynthetic processol= AT 7140 it} o]
= e A4 SEAEE A AeEES
ot oA aE THgAoR WA & U3
AJARRTE.

wiEhA 2 Atofa] ERIRE HAA ofe] aajo] dfst
of, P ZFARl A7} olFojd Fav} k.

Q.

(]

|

il

ORCID

Jundong Kim
(https://orcid.org/0000-0002-3919-1508)

Hanlim Lee
(https://orcid.org/0000-0002-6391-4315)

Gwang-Yeel Seo
(https://orcid.org/0000-0002-5235-6194)

Byunghyun Kim
(https://orcid.org/0000-0003-1958-415X)

Kyu-Seok Kim
(https://orcid.org/0000-0002-3802-8717)

Yoon-Bum Kim
(https://orcid.org/0000-0002-1254-7797)

References

1. Griffiths CEM, Armstrong AW, Gudjonsson
JE,  Barker JNWN.
2021;397(10281):1301-15.

2. Hugh JM, Weinberg JM. Update on the
pathophysiology of psoriasis. Cutis. 2018;
102(59):6-12.

3. Lee JY, Seo BI, Roh SS. Improving effect of

Artemisiae Capillaris Herba extract in reflux

Psoriasis.  Lancet.

22

10.

esophagitis rats. Korea ] Herbol. 2016;

31(6):37-44.

. Lee SY, Nam S, Kim S, Koo JS, Hong IK,

Kim H, et al. Therapeutic Efficacies of

Artemisia  capillaris  Extract  Cream
Formulation in Imiquimod-Induced Psoriasis
Models. Evid Based Complement Alternat

Med. 2018;3610494:1-8.

. Hsueh TP, Lin WL, Dalley JW, Tsai TH. The

Pharmacological Effects and Pharmaco-
kinetics of Active Compounds of Artemisia

capillaris. Biomedicines. 2021;9(10):1412.

. Luo TT, Lu Y, Yan SK, Xiao X, Rong XL,

Guo J. Network Pharmacology in Research
of Chinese Medicine Formula: Methodology,
Application and Prospective. Chin ] Integr
Med. 2020:26(1):72-80.

. Ruan X, Du P, Zhao K, Huang J, Xia H, Dai

D, et al. Mechanism of Dayuanyin in the
treatment of coronavirus disease 2019 based
on network pharmacology and molecular
docking. Chin Med. 2020;15:1-17.

. Lee AY, Lee J, Chun JM. Prediction of

potential targets efficacy derived from
ingredients using network

Herb Med

ginger active
pharmacology. Korean

Informatics. 2020;8(2):255-66.

. Zhao ], Mo C, Shi W, Meng LF, Ai J.

Network Pharmacology Combined with
Bioinformatics to Investigate the
Mechanisms and Molecular Targets of
Astragalus Radix-Panax notoginseng Herb
Pair on Treating Diabetic Nephropathy.
Evidence-based Complement Altern Med.
2021;9980981:1-19.

Chen H, Lu C, Liu H, Wang M, Zhao H, Yan



11

12.

13.

14.

15.

16.

17.

A5 91 591 1 MIERIE RISk T8 AP Al TR pe) A 28 71 B 7

Y, et al. Quercetin ameliorates imiquimod-
induced psoriasis-like skin inflammation in
via the NF-«B pathway. Int
Immunopharmacol. 2017;48:110-7.

Yu H, Shen X, Liu D, Hong M, Lu Y. The

effects

mice

protective of p-sitosterol and
vermicularin from Thamnolia vermicularis
(Sw.) Ach. against skin aging in vitro. An
Acad Bras Cienc. 2019:91(4):1-11.
Zhang M, Zhang X The
PI3K/AKT/FOXO signaling in psoriasis. Arch
Dermatol Res. 2019;311(2):83-91.

Yue L, Ailin W, Jinwei Z, Leng L, Jianan W,
Li L et al PSORI-CMO2 ameliorates
psoriasis in vivo and in vitro by inducing
autophagy via inhibition of the PI3K/Akt/

2019;64

role of

mTOR pathway. Phytomedicine.
(153054):1-11.

Bebars SMM, Al-Sharaky DR, Gaber MA,
Afify DR. Immunohistochemical Expression
of Caspase-3 in Psoriasis. J Clin Diagn Res.
2017:11(7):1-5.

Le A, Azouz A, Thomas S, Istaces N, Nguyen
M, Goriely S. JNK1 Signaling Downstream of
the EGFR  Pathway
Aldara®-Induced Skin Inflammation. Front
Immunol. 2021;11(604785):1-14.

Ohno Y. Elucidation of the Synthetic

Contributes  to

Mechanism of Acylceramide, an Essential
Lipid for Skin Barrier Function. Yakugaku
Zasshi. 2017;137(10):1201-8.

Cho Y, Lew BL, Seong K, Kim NI. An
inverse relationship between ceramide
synthesis and clinical severity in patients
Med Sci.

with  psoriasis. ] Korean

2004:19(6):859-63.

18.

19.

20.

21.

22.

23.

24.

25.

Hirabayashi T, Murakami M, Kihara A. The
of PNPLAI
synthesis and skin barrier function. Biochim
Biophys Mol Biol
2019:1864(6):869-79.
Ghosh A, Tiwari

oxide-scavenging activity of Karanjin and

role in w-O-acylceramide

acta cell lipids.

GJ. Role of nitric

Pongapin in the treatment of Psoriasis. 3
Biotech. 2018:8(8):1-4.

Dilek N, Dilek AR, Taskin Y, Erkinuresin T,
Yalcin O,

myeloperoxidase and inducible nitric oxide

Saral Y. Contribution of

of psoriasis.

2016;33

synthase to pathogenesis

Postep dermatologii i Alergol.
(6):4359.

Matoshvili M, Katsitadze A, Sanikidze T,
Tophuria D, Richetta A, D'Epiro S. The role
of nitric oxide in the pathogenesis and
severity of psoriasis. Georgian Med News.
2014:134:61-4.

Han CY, Kim JD, Seo KY, Kim KS, Kim YB.
Investigation of Effective Korean Herbal
Medicine for Psoriasis - Focusing on Lipid
Metabolism -. ] Korean Med Ophthalmol
Otolaryngol Dermatol. 2021;34(3):70-9.
Yamauchi Y, Rogers MA. Sterol metabolism
and transport in atherosclerosis and cancer.
Front Endocrinol (Lausanne). 2018;9(509):
1-22.

Varshney P, Saini N. PI3K/AKT/mTOR
activation and autophagy inhibition plays a
key role in increased cholesterol during
IL-17A mediated inflammatory response in
psoriasis. Biochim Biophys acta Mol basis
Dis. 2018;1864(5):1795-803.

Bilia AR, Bergonzi MC, Isacchi B, Antiga E,

23



gtoMlsm R ta]R] A35H A32(2022d 8Y)

24

Caproni M. Curcumin  nanoparticles
potentiate therapeutic  effectiveness  of
acitrein in moderate-to-severe psoriasis
patients and control serum cholesterol
levels. ] Pharm Pharmacol. 2018;70(7):919~
28.





