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Abstract

Objective: The aim of this study was to investigate the effect of Tripterygium wilfordii on atopic der-
matitis and its influencing factors by using network pharmacology and molecular docking technolo-
gy. Methods: The eligible active ingredients and related targets of Tripterygium wilfordii were ob-
tained through TCMSP database, and atopic dermatitis genes were downloaded from GeneCards da-
tabase, OMIM database and DisGeNET database, and the intersection genes of the two were selected
using online Venn diagram to obtain the active ingredient gene of Tripterygium wilfordii related to
atopic dermatitis. The “active ingredients of Tripterygium wilform - target - atopic dermatitis” net-
work was constructed by using Cytoscape_v3.8.0 software to match drug ingredients and disease
targets with R language. DAVID’s online tools are used to perform GO and KEGG clustering analysis
on relevant genes to obtain more information. Result: Through the network pharmacological data
analysis, there were 22 active ingredients and 39 intersection genes in the atopic dermatitis re-
lated targets of Tripterygium wilfordis. GO enrichment and KEGG pathway enrichment analysis
indicated that the mechanism of tripterygium vine treatment for atopic dermatitis may be re-
lated to TNF, IL-17 and other cytokines, lipopolysaccharide reaction, cell apoptosis, and nuclear fac-
tor (NF)-kB signaling pathway. The results of molecular intercalation between the four active ingre-
dients (kaempferol, kaempferol, triptolide, -sitosterol) and the three core targets (PTGS1, CHRM3,
CHRM2) showed that kaempferol and PTGS1 protein had the strongest binding force. The binding
ability of triptolide with PTGS1, CHRM3 with kaempferol, CHRM2 and 4 active ingredients was
strong. Conclusion: The key active components of Tripterygium, such as Kaempferol and picoside,
act on PTGS1, CHRM3 and CHRM2 targets in the treatment of atopic dermatitis, and the mechan-
ism may be related to TNF, IL-17 and other cytokine reactions, lipopolysaccharide reactions, cell
apoptosis, and nuclear factor (NF)-kB signaling pathway.
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MBI 73R B, AD FEER R AEZ LB R RN, 4RI TE 0~5 & Z [ (1) JLRHE S F AD B2 Eik
24%, M1 B LLNJLEREWZEN 15%, 1 4~5 2 JLERKIZER 38%, 15 NBHEF &L 10% [1].
X TR B 98 R, AR —Fh Sk BRI, B MR LTS, nTRESEIEAEE. M)
IS R PR A5 5 O 2L [V A 4]

TEVRTT IR b, RERE I B2 28 IR MR T R AR TR, PHER B A FERIRE R B 98, — M LUK B2 ik
FONE, FHRN, BEREEER, TR, N A S VR BRI ST RN M R 2 BT s,
RN 5 — R IVRGRTT, WPtaie2s . AEdIRSE. B, RN R LA DIE R, —
AN F BN SN T E R, AESEBEAER, NBUREIRA R R, &R A,
B ARFSERER . MANFECAIE K E R, WS 2 IR, e, WESERY. fERERIT B, ML
SVENAARA RN, H IS RGEIE . RO NI, BRI R E, W DU . ARIR AR
AFR I A

AR R G AL KGR, Oy TP RHE B A BRI T EBUR AT . B ARE. .
o HEEGEER, BREEM, BARNKIEE. IEIEE. SIS S A MBS A A
v RERS . SRR S L RS . B IR E SRR AR, AR AR iR
RS2 MAIAER . AIRIKF R, 5 A2 TS P IE P B AR 2 PITE IR T R N Bz 5 o
1A R 2RI AT IS B 95% A2 44 [5]

W 2% 25 B 22 IS 0 2 A EYETE RSy, 2R, Z2AMER@ATE, FIHAME RS BB R
IR 555 2 AN LRSI B 0 BT, AT 6 88 388 1o LU BEIE 0 25 R 8] () DRI 1, 4R B S 20 ds, A
TR B 2o B N4 25 ) AT, BATRANHARZR T 5 A BEIATT R LY B2 2 1O 4 -1-1E F LR,
I H A T Ml RIS B9 5e T R SE R R, 4801 T AR R 7

2. BRERE
2.1. BRESRHE

TCMSP #4 % (https://old.tcmsp-e.com/tcmsp.php) [6]
Uniprot 4  (https://www.uniprot.org/)

GeneCards 35 % (http://www.genecards.org/)

OMIM #i# JZ (https://omim.org/)

DisGeNET %4 % (https://www.disgenet.org/)
LT R

R

S

Cytoscape v3.8.0 (http://www.cytoscape.org/)

STRING %U4J F (https:/string-db.org)

DAVID 7£2k 57 T B (https://david.nciferf.gov/)

Pubchem %4 % (https://pubchem.ncbi.nlm.nih.gov/)

PDB ##z % (http://www.pdb.org/)

ChemBioDrawUltra # {4 ChemBio3D #{4. PyMol % f. Autodock 1.

2.2. B LBEEEERR S B3 R R K Tk

it A A TCMSP 08l 2 » Bl TAT BASRIUE 23 e (AT R AR s o3 » Ferb IR A= 400 B (OB)Y K T 30%,
REPEDLYKT 0.18, MMk BA B G TER R o B4k, BATERT LA A Uniprot $dfs ke X 22 A
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DRI NYIRN N7 BRI T, DAEEE A 1R 2 B A
2.3. FFRLME R R R R R

PL “atopic dermatitis” F1 “dermatitis, atopic” SN FZ & (1) S R, /£ GeneCards ¥ FE &
4t OMIM #i#s PE R Gt M DisGeNET 45 e R 48 rh 70 mll LA 2R, 3R A5 =N EEE BRI AR HE i, 2
X A SRR AT 4, EBRE R A, 5519 BRI B 28 003 #E A

24. EXFNMMERRNELBEERSEXERNXZE

R IS 28 2 8 MV TR 23 TR 7 o i B PO 2 R B AR B N R AR 2 A TR — S SR B
AT AL DR R A T 2 I TR B 3 PR S B2 % 1) B B i, I R SR B ot

2.5. MEEE

I AEH] Cytoscape v3.8.0 BfF, FATE SN 155 2B B35 LR A E A TS VR B RFAEAS 2.0 2R
JR B T — NS X EERHE A T A SRR - RHE - RHIERI B R M 2% . $4, AT Cytoscape3.8.0
i CytoNCA SKHTIXAN ML, FFIE T /U1 H B RS, AR T — DAL L& 1A

2.6. 3ZEEE GO EEM KEGG 94

JEE A DAVID fE28 50 b T H, FRATTX B A B FURE R 7 98 S B FE R E1T T GO A1 KEGG & %7
i, BAPH <0.05 fEATFEaHE, MAhdhiiE GO E&E3ERT 10 1>, M KEGG EEHHEHIERT 20 4,
FoR X ek SN2 B S, 261 GO & 44X KM KEGG Bk H A,

2.7. FXE

PATE S BRSPSy — B AR — e L Bz 9% 11 IO 28 Ry Sl b =% s B FE T 10 PRS2 4, ade 30 AR N 1
Fe g AR i HE A T 3 B R AEC AR . A Pubchem H4iE e B WX R #HEAZ BT 3 A0 FE BG4 R4y
M) 5 T 45 0, J8id ChemBioDrawUltra 3514 22 i) H V& 14 i 2 B9 4k 5>+ 4544, 33 1 R A
ChemBio3D A X PE o 4 & Wi AT LA FF- 478 mol2 #6320, {1 RCSB 1] PDB %4 &£, | A1AT
PASREC S R B BE f 2 AR I B A R &5 K, SRS PyMol B ixt JLEAT 5 BRK 7, LIS 3 5% 1
BT B 4oy AR R, s, AT LMEH Autodock A, ¥ HFEHN mol2 #%:, A5
PL pdbqt # XRAE, &4, AT LLFE Autodock K Grid Box W #fi 8 I B, FFICRITBERIE R
3L Autodock vina F2 7 AT LAFAT S AR FECAAR (1) 2 1 52 40 76 2 ) Affinity 477y, —ROA NS G RE < -7
kcal/mol £54 88 158, 1145 A BEAE—7~4 kecal/mol 2 [B] TR ER 45 A J1— M, 181k Pymol BAFK 2 i
I3 AL .

3. 458
3.1. FOABRNEMRS RIEAES

EYNICEE “HABE” 1E TCMSP 28 R TR R, W5 2 HIRAEPFI F BE(OB) > 30%. Z5ZjPE(DL) >
0.18 FE BR NG TER N IE 51 A4S, FBA . HHEBEETC. AW B0 s A ek, Sy s
YR, HABEF R, HHWERSE, MEREERIER, 45580 64 NGRS IR F#E S .

3.2. MR RAIEREA
J@ 1T GeneCards Z0#EFEE . OMIM 4 ZE F1 DisGeNET HUIE 4> BI43 3 1666+ 23 F1 863 /MAHIHE &,
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BE =B, MERE R A, R5EE] 2030 MR R AF T BE AL
3.3. FNMREMBAREERSEXASERNZRER

FERE N M 7 98 A FHRE 55 2030 AN FIE 2 FE (5 1 Bl A 8 1 64 N FNTEZR T R, 15 81 39 AN A B4 A,
L 1,

Figure 1. A related target for atopic dermatitis in the active ingredient of Tripterygium wilfordii, the Wayne diagram

I BAREMERS RN MR RXHEXERFEE

34. BARGEMERS - B - FM MR ROMEAE

R Jz 96 55 A R AR 55 39 AN, I perl BRI I AR BXUAZ BB UGS LR E 2 T A S BE RO
B35 22 AN 1) o KX 88 22 NG RS S 39 AN SEEREE s N Cytoscape3.8.0 A HEAT 7 28 kI M
gy = R IPE R 5 - P R R I 2 R g, 19 3 — TR 2 O] 2), BdE 61 AT AL, 202 k00, H
T F R R 5 AR S E , BECRR B S ARRIE TS ID. FIH Cytoscape3.8.0 H1 ¥4 14
CytoNCA X% M 28 AT ¥ 2204, 4 BB 5 E BB (degree) HE /T o ATE TR A B i, B A RVER T
R I B R AH SR R B B ZE PR 3 kaempferol (11 Z21)). nobiletin (JI ). triptolide (75 2 8 F %)
beta-sitosterol (B-7 £ B%), ZFAIXTRE 210 131 104 8 ANKRERIPE R JAHSCHE fl. MWAEHIBE s BE T, ik
A EHBHEERT 10 B HEEEE R, HEF KBNS AT R R N IS S G 1 (prostaglan-
din-endoperoxide synthase 1, PTGS1). HB g5 14 E #4 3 (cholinergic receptor, muscarinic 3, CHRM3). JIH
T HE 52 /A 5245 2 (cholinergic receptor, muscarinic 2, CHRM2) (L35 2).

Table 1. Active ingredients in Tripterygium wilfordii for the treatment of atopic dermatitis

T 1LEARTREBETHN MR RERNEER D

Chomfal  Pubhem Nomber o
1 MOL000422 Kaempferol (111%5 ) Cy5H;006 5280863 21
2 MOL005828 Nobiletin (JI| 5#) C,1H,,04 72344 13
3 MOL003187 Triptolide (75 2B FH %) CaoH2405 107985 10
4 MOL000358 beta-sitosterol (-7 i H¥) CaoHs60 222284 8
(2R,3R,4S5)-4-(4-hydroxy-3-methoxy-phenyl)-7-
5 MOL003283  methoxy-2,3-dimethylol-tetralin-6-ol (5+ % #2  CpoH,405 160521 6
&%)
6 MOL000449 Stigmasterol (. {4 %) CaoHygO 5280794 5
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7 MOL000296 Hederagenin (i k2 0) C30H4504 73299 4
5,8-Dihydroxy-7-(4-hydroxy-5-methyl-coumarin
8 MOL003199  -3)-coumarin (5,8- —f%-7-(4-F22E-5-FHE-%  CgH,0; 54714258 4
THE-3)-7F )

9 MOL003231 Triptoditerpenic acid B (55 2 B G Q) C,Hy50;4 192372 4
10 MOL003248 Triptonoterpene (& i) CyoHps0, 101691231 4
11 MOL003184 81827-74-9 (I HT INEE) C5Hy0,4 133766 3
12 MOLO003185 Triptonoterpenol (&5 My il B) C,1H3004 159330 3
13 MOL003229 Triptinin B (F A BT B) CioHa05 10064252 3
14 MOL003196 Tryptophenolide (75 %} A ) CyHa405 173273 2
15 MOL003217 Isoxanthohumol (57 3% & %) C,1H5,05 513197 2
16 MOL003225 Hypodiolide 2
17 MOL003280 TRIPTONOLIDE (&5 B P4 Bi) C0H2,04 46176013 2
18 MOL003224 Tripdiotolnide (75 2 & A i — B ) CaoH2405 5322118 1
19 MOL003245 Triptonoditerpenic acid (35 By i lR) C,1Hy504 132263 1
20 MOL002058 Medioresinol (5 H i5%) C5H,,0; 181681 1
21 MOL004443 Zhebeiresinol (I %) C14H;606 192547 1

3,3’-bis-(3,4-dihydro-4-hydroxy-6-methoxy)-2H

22 MOLO009386
-1-benzopyran

Cy0H2,06 15894287 1

3.5. TEEFE GO EE£M KEGG 9#7

FIFH DAVID 73471 THEAT GO B HEM KEGG 41, 5N T A BEFIRE N M Bz 98 22 4R #E pi FE ] 39 4,
MR EF I ThREAE], GO &I N =J5 AT A (WL 3), BFEAYFIFR(BP). 4145 (CC)FM 5
TINRE(MF), GO BHELEFN: EWEEFE 168 A, 4UH4L sy 27 > 4 T IhRE 60 4. WE P <0.05, i@
I AEZRIMAEAS Wk 2] 3 ANEO0HT 10 a6 HAERRIE, BT . ARV id #2200 )k RNA A 11
JA BTSRRI RS L 20 P 2R W R S A S . AR TR RN . B T AR
M 25 NS s UL o 3 B AN TR T . R RS A T IR R B L RNA R
G ISR 7iENE, WK - 80550 - Bt DNA 454, REmL S, Bas. B8 r86%.

KEGG & 45 RImIEMSE] 104 % FBF 5dEE, TEW K TNF (F5@%. [L-17 {5585, 4
TR T (NF)-«B 5588 (b2 80% - MM OGBS . WHE P <0.05, W 7ELMAEE
B 4IET 20 2605 JOB BRI E R R ESIRELE 4),

3.6. PTFFELER

T ISR E 3 TR HRE S B A AH SR i S e PR R (B R 4 SRR O TR R - B AR B R
IR 28 R S R T 10 R A FHE S PTGS1. CHRM3. CHRM2 A2k, 430 W B 7 4%
FHOREE S f 2 I BB RO (L22 My N H . AR R, p-A B NECHA, N Autodock vina #E47
SARMIBCAR ) 73 TR, 7 XA G RE A RN T W4 3 P, Hrp ik 5 2 k455 /8 < -7 keal/mol,
R EAMEEE T, Wi 204G REFE—T keal/mol~4 kcal/mol 2 [7], FHHEGHEELEE S, WE 24
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Figure 2. Network diagram of Tripterygium wilfordii active ingredient-target-atopic dermatitis
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Table 2. Important target genes with nodal degrees of freedom greater than 10

F2 TREHEKRT 10 WEELSEE

Serial Gene Gene ID Degree of

Number  Name Freedom of Node Corresponding to the Ingredients of Tripterygium wilfordii

hederagenin. neotriptophenolide. 5,8-Dihydroxy-7-(4-hydroxy-5-
methyl-coumarin-3}-coumarin. isoxanthohumol. trptoditerpenic acid B+
1 PTGS1 5742 13 triptonoterpene. beta-sitosterol. kaempferol. Stigmasterol. medioresinol.
(2R,3R,4S}4-(4-hydroxy-3-methoxy-phenyl)-7-methoxy-2,3-dmethylol
tetraln-6-ol. Zhebeiresinol. nobiletin

1 hederagenn. neotriptophenolide-. triptonoterpenol. trptophenolide. triptnin B
2 CHRM3 1131 1 triptoditerpenic acid B triptonoditerpenic acid. triptonoterpene. triptonolide.
beta-sitosterol. Stigmasterol

hederagenn. neotrptophenolide. triptonoterpenol. trptophenolide. triptnin B+
3 CHRM2 1129 11 triptoditerpenic acid B. Trptonoterpene. triptonolide. beta-sitosterol.
kaempferol. Stigmasterol
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Counts
Figure 3. GO enrichment analysis of Tripterygium wilfordii and atopic dermatitis-related targets
3. BABREHNMRREXELN GO EESHT
CYP3A4 s
AKR1C3
AHR m—
CYP1A1
veerA [
SELE Lipid and atherosclerosis .
PRKCA
PPARG
MCL1 Chemical carcinoganesis - receptor activaton . Y -log10(Pvalue)
hoxs —— 12
AR Fluid shear stress and atherosclerosis . o
VCAM1 10
ICAM1 Chemical carcinogenesis - reactive oxygen species - .
8
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O
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Figure 4. KEGG pathway analysis of major targets related to Tripterygium wilfordii and atopic dermatitis
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HHE >—4 keal/mol, KW HAREEL & 1. B FRHES KRR Bor 7 1L ZE S PTGS1 S A M4 &
T Bz &2 — MBS N 7, HA LML SIS CHRM2 #E /i BoR R 045 &
BE7T, HEAVER T RESHR B . 70 TR SRR I A - R R A A OQ B B PRl 3 5 8 o 4

Table 3. Molecular docking binding energy

|3 DFIHELGARE

E3® (=g YN PTGS1 CHRM3 CHRM2
kaempferol L 221 -8.8 -7.2 -8.6
nobiletin I B -5.8 -1.6 -8.3
triptolide EVN TS -7.2 -1.9 -8.6
B-sitosterol S-S I 4.3 -3.6 -8.5
M
LEUS17
/
/
gussg M\/JAL» 16 ~
\
Figure 5. Kaempferol-PTGS1
B 5. WLE=E-PTGS1
/ 4
PHEF181
182
?\GLU—US
Figure 6. Nobiletin-CHRM2
B 6. JIIEZH-CHRM2
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LEU-

Figure 7. Triptolide-PTGS1
B 7. ERBERR-PTGSI

XY, 4T

’ROQS
\

~ N
ILE-417 TRP422

/
PRO-418 \\/A 19 #

Figure 8. Triptolide-CHRM2
8. BABHR-CHRM2

ILE-223 \ I

ASP-148

. ®
<
<
%)
N7 SER-152

JHR-232

° o
o

Figure 9. Kaempferol-CHRM3
B 9. LLZ=ER-CHRM3
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THRZ0 ~

PHEf181
SER-182

Figure 10. S-sitosterol-CHRM2
10. p-& H5E2-CHRM2

N :
w o/

e

Figure 11. Kaempferol-CHRM2
B 11. WWZE3-CHRM2

MU BRI GE, TG RE. B 5~E 11 Ry FrErgsR.
4. W

AHIEFUIE I P 2% 24 B A 4 A AR B BT, RER TR ABEIRIT RN B R O HLE] . B
Cytoscape3.8.0 FAFHil/E BT AT AL 25 T TR B 22 AN RO 39 NACEESEI L 20 451 FH I B AR 9 4
B 9% B ISRk . B A REVE I FAF RN B 28 10 R B R L 25y . N TR ATEH &R, B4 I
L 25 Wy — Rl N RME L 22 T SR E ) B T S R AR B9, A BRRIIPLR . PLEMPUE S 2 FIhEE,
FOXP R LM B2 R8T BURASERHA[7] [8] [9]. JESYL[10]55 A & — TR HMIL 28 RN BRF 72 L 56, i &4
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