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Abstract

Objective: Artemisia scoparia waldst. et Kit. and A. capillaris Thunb. are both traditional Chinese
medicines for diuresis and jaundice, both of which are used as Herba Artemisiae capillaris. Mod-
ern studies have shown that both of them have anti hepatitis effects, but whether there are differ-
ences in their targets and molecular mechanisms remains unclear. Method: The active chemical
components and targets of drugs were obtained by Batman TCM and related literatures, and the
data set of the intersection of active components and disease targets was established; String data-
base and David were used for enrichment analysis, and molecular docking was used for verifica-
tion. Results: 31 targets were obtained. David database was used to analyze the common targets of
Artemisia scoparia waldst. et Kit. and A. capillaris Thunb. It was found that the pathways such as
Hepatitis B and TNF signaling pathway were regulated. The results of molecular docking showed
that the active components of Artemisia scoparia waldst. et Kit. and A. capillaris Thunb. had good
docking results with the three key targets. Conclusion: The anti-hepatitis effect of Artemisia scopa-
ria waldst. et Kit. and A. capillaris Thunb. is mainly regulated by the pathways of hepatotis B and
TNF signaling pathway. Its anti-hepatitis pathway is related to the key targets AKT1, IL6, TNF and
INS.
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1. 5|18

B[4 Artemisiae Scopariae Herba N3 BHEYNE & Artemisia scoparia Waldst. et Kit. BB 5 E A. capil-
laris Thunb. [ B3RSy, XRREE. 908, AZIEPEMF. FPRKRE . 2. o€, . B, HiE
2, BAFEMRHR. FIHRE DI, FHEBFEKD, @R Fi. WIS AIGK RN
BRXTIE 2 51 AR B, AR AR M O I R 3 B B eI R (2] IRR)E T 2 RIEME Y, R
SR R R IRST ) FE R R, 2R MR K2 R ERNZ R, BWA DR %
(3]0 DRIEAS [F) 35k S R B R AE VR 97 F 28 L v REAFAE 22 57, TG RS FH P A ) TR R R SRR EAT X 3, 35
5 R B IR v 2 S A R A, 7 L s ) I PR T 20K o e Ik ] SC R A 2 T BATMAN-TCM 04 6 & 30
VI 7R R T AR T A AE A I B3 R 22 S, X RTS8 443 Y 1 P 4 IR 85 6 i PR S8 P b T 284 T AL 1) B DX 31
BT, AR Ik o £ 24 B 0 Y R B R YR T T R LA AT TN, @ S i P VR T AR AR
BUHIR ZE 5, LRI FE 1R YT I E ) e [m

9852 f T & Fh R R 33U IR SO fR, FoP A se. AR, K. AW, RS E
PR 2R 5 Re 51 RS R [4] [5]. FECERIRIE, REREGFELE 110 AL TN BT RIw Tk gy, Lik)LE
ERBFEN, B RR TR, HroR i S E R R RBONE W, SRBFRICH 2B
R R BRI ZFBE ETH6]. HRIIKAERFZHNE. ZHHEGRBILG, Mg RA 2, 230
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RN F

FIVEIAT 05, XA R AE, KB, RSB EIRITIER . W42 B2 2 @it 12408 K
EHAE, MR Ry - BT - R B, ONERMLEI RO R AL T R R RS A vk, Rk, AR
SCRFH 0 24 26 B 22 1 U v, I H 9 v R AR T A S R e B R S A, T T R 1 AR S A AL
RIS EME, B NIRRT S .
2. ik
2.1. ERSTHIESL

BT P R B R E AR SR, EREEIER S Y, HiEid BATMAN-TCM ##E 7, R H
e K R AT B RT A AR 2 T
2.2. FEMR S HTFIE

BT TCMSP #id5 %, BATMAN-TCM #4fE 2 )2 L TCMIP %4 %2, TCMSP ##5 2 LLi% ik ADME
ZH(OB > 30%F1 DL > 0.18) AbR#E[7], BiEt 2 & SOk CLRIE BB PUIT 28 P47 il oy o 07530 HE Vi o8 B v
W 75 B0 A 2 A o

23. BRHIESENM

I TCMSP B e A 25 ¥ERREUHE FE 256 70 I Fl BATMAN-TCM 04 e, 00 Vi 8 B 14 W s v 2
WE A I SR S, ST S0 S R 4E, FFiEId Genecards [8]. OMIM H¥E e i 1% T 28 AH < FR) 2[R
AR FIBE A, BTN — 291 L RS S 4R o S TR A9 21 ) BT B S35 48 UniProt 204 2 A 1)
A RN A 2

2.4. KHEF PPI PI4EAE

T R T K B R R TRV TR BB R BE S 2 TR B A ELAE R, KRR Ok H B SR 5 3 N String
(https:/string-db.org/) H F4 E I S ELAE M 2% (PP, & HFhR1%E N “homo sapiens (A2K)”, TRAFN tsv SCAF,
FA Cytoscape3.6.1 H, K HH “Network Analyzer”$gi AT 4T, 1 V5 5 A TR R & HAZ o U 28 IR R
2.5. GO £ PE R ER M KEGG [5Si8E

B - i E RS SN A SSEE R IR R EE BE DAVID 6.8 (https:/david.nciferf.gov/) 4T GO
AR R A MR KEGG 13 538K 20 BT, LA P < 0.05 1 9 235 T B8 15 38 1% 10 15 S5 ) B 35 DR i3k AT 975 12k

2.6. YWD SRS FXHE

AKTI1 R A L5HI(ID: 6LU7). Insulin [ [ 45#(1UZ9) K 1L-6 {15 45 #(ID: 1ALU) F %+ RCSB
PDB #45 FE (http://www.rcsb.org/), L&t TCMSP. PubChem #4T F#k, I8 Chem3D i#ATHEE
/ME, JEE1EAT SYBYL-X 2.0 BAFBHL R ) “Dock Ligand” #Hex} AKT1. Insulin A1 IL-6 45 K347 %}
BT IS AR BT MEE . ik A 2h T HRIE AL 25

3. &R
3.1. FEMRR S EITEE

it Batman-TCM ¥HE ek S 1L Ay, DA score PE4MEL I 4L & O F I M, 35225 L
score > 20, PR L score > 48 kil SRIE I A S IR LRI VR % 14 LA BT R AL 22 AR
SRR BT P2 R 14, WESS 190 A, BREES 20 AMEPERSY, WHER S 578 4, 3
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ARSI

A 3 MR RS OB RS, 43l 2 6,7-dimethoxycoumarin. arcapillin A1 cirsimaritin.
3.2. BRI SR TFIE

7t Genecards. OMIM H1 DL “hepatitis” yoCHE], 162 H -5 2 HHOCHEEE R AL 1240 4N, FRHEREM
PR 0843 AR DG B ST ISR R 2l e B, LI 1, R ENEE S5 2 LRSS 714, RS S
JHF 98 JL IR B A3k 113 A4S, V- BIRRES - FF 2L R AL 31 A

i

2 skt
35 =

. e
= IE’I//JHF'I

3\ @
(=) (225%) ACTB. AKT1. CDK6. CEBPB. CYP1B1
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Figure 1. Venn map of hepatitis target gene matching with Artemisia scoparia waldst. et Kit.
and A. capillaris Thunb. target

E 1. FRES5ES. FFESHEALE venn &

3.3. REMERFENFRNERERERIRIESH I

F String s 2 # i OB s 8] ) AH ELAE F I, R i 71 AN S ORI R 113 ANEE 2040 il Al —
3N String 1. LR L TSV #:UFH, Bt Cytoscape3.6.1 FEEL PPI M8 Hifi bS50, @@L 47t
SR 71 ANEE SRR R 113 ANHE 5 1 Degree. Betweenness centrality F1 Closeness centrality [ 3745,
BT M B R R o DA R 3 1 A B P A e v (RO A, A R OV A 1 R R A PR B S0
AKT1 FIUINS, V5 AP R v 3L S b TL-6 HER . anlsl 2 prs o s vH SR A A3 s R B oL,
BV R R AN, T RN EORE 2, U BB LU R A 3 B 5 DG B SR T T A6 N BT R AR
(R FH Bk =

3.4. GO EYIETHEEEE SR

N T DR R P B IR S % K 22 EEAE FDLAR R TR R A R R A A AR A DG A
MIHT GO BHEmHr. EEHT 3 AL E SId FEELFE response to drug (26.76%)+ positive regulation of gene
expression (21.13%)H1 negative regulation of apoptotic process (25.35%). HMREHT 3 AL & it FE 6+
response to drug (20.35%). positive regulation of NF-kappa B transcription factor activity (13.27%)-
inflammatory response (18.58%). HHEE 5 A FRETT 30 2 F A 10 ZALHE SR, w3 fr
e N T AP IR AN AR - R SRR AR A R, R v A B R R A R R A e R
17 7 A 1. s 4 PR, B R ARV S TR B 5 1 p {H < 0.000001 AP At /%, 14 5 st
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Figure 2. Potential target protein interaction of anti hepatitis effect of Artemisia scoparia waldst.
et Kit. and 4. capillaris Thunb.
E 2. EESMEGESRRMERNEEESEBEEXRE

AR R E B 10 p [ < 0.00000001 FIAED - e, B8 AR /NS i SR B0 i A B e AR 1 2 /D,
154 Pl PO 20 b PR AR P BB/, SRR B, s 1 5T A R TR LT R K A FILIR S S A g 224
AW RE R, TR R W] AR 1 R S I AR T R A I U X A M AR T A BT R A
A

TEEEGOE 4 (BP) P PEEGOE 4 (BP)

4 G0:00455944, GO0O:0045893
: G0:0045766, GO:0033138
20 G0:0002677, GO:0032720
(40%) GO0:0050731, GO:0010628
G0:0010629, G0:0048146

Figure 3. BP process intersection of Artemisia scoparia waldst. et Kit. and 4. capillaris Thunb. target
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Figure 4. Biological process of Artemisia scoparia waldst. et Kit. and hepatitis
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3.5. KEGG B4

FHEE 71 AN SR R 113 /NBE SO 20800 B b T KEGG @B s &0, IREILE £53
92 A5 T, WIREILEEMT 87 K55k, Wit ik HE A FE KEGG & HE45 R B E R
(AR 20 2545 T IR, 1 L03E B 5 V6 78 R AT AR T 0 8 VR LA 3 DDA O, 7 R 1 IR A P T B
5%, 473N Hepatitis B. TNF signaling pathway. Tuberculosis. Toxoplasmosis fll Small cell lung cancer,
TEERIT T A 2 i@ Pathways in cancer. Hepatitis B. Pancreatic cancer 1 Prostate cancer 25 i #3171
7, mE 6, £ 1R, WIREIRIT % EEIHik Measles. Non-alcoholic fatty liver disease (NAFLD)+
Inflammatory bowel disease (IBD). Toxoplasmosis Fll T cell receptor signaling pathway %538 #3547 1 4% o

fitikegg LR B kegg B 445 H

hsa05161
hsa04668
hsa05152
hsa05145
hsa05222

Figure 6. KEGG intersection pathway of Artemisia scoparia waldst. et Kit. and A. capillaris Thunb.
6. BB SHEME Kegg XEBR

Table 1. Enrichment analysis of KEGG pathway in anti hepatitis effect of Artemisia scoparia waldst. et Kit. and A. capilla-
ris Thunb.
* 1. RESMEMFSITRERN KEGG BEREES

EH R

hsa ID Term hsa ID Term
hsa05200 Pathways in cancer hsa05162 Measles
hsa05161 Hepatitis B hsa04932 Non-alcoholic fatty liver disease (NAFLD)
hsa05212 Pancreatic cancer hsa05321 Inflammatory bowel disease (IBD)
hsa05215 Prostate cancer hsa05145 Toxoplasmosis
hsa05205 Proteoglycans in cancer hsa04660 T cell receptor signaling pathway
hsa05223 Non-small cell lung cancer hsa05142 Chagas disease (American trypanosomiasis)
hsa05219 Bladder cancer hsa05222 Small cell lung cancer
hsa04668 TNF signaling pathway hsa04668 TNF signaling pathway
hsa05210 Colorectal cancer hsa04064 NF-kappa B signaling pathway
hsa05152 Tuberculosis hsa04920 Adipocytokine signaling pathway
hsa05166 HTLV-I infection hsa05140 Leishmaniasis
hsa04151 PI3K-Akt signaling pathway hsa04620 Toll-like receptor signaling pathway

DOI: 10.12677/pi.2021.104027 215 2R


https://doi.org/10.12677/pi.2021.104027

RN

Continued
hsa04919 Thyroid hormone signaling pathway hsa04931 Insulin resistance
hsa04917 Prolactin signaling pathway hsa05161 Hepatitis B
hsa05206 MicroRNAs in cancer hsa04621 NOD-like receptor signaling pathway
hsa05220 Chronic myeloid leukemia hsa05164 Influenza A
hsa04510 Focal adhesion hsa05152 Tuberculosis
hsa05213 Endometrial cancer hsa05132 Salmonella infection
hsa05145 Toxoplasmosis hsa05134 Legionellosis
hsa05222 Small cell lung cancer hsa05330 Allograft rejection
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Figure 7. “Component target disease” interactive network of Artemisia scoparia waldst. et Kit. anti-hepatitis effect
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Figure. 8. “Component target disease” interactive network of 4. capillaris Thunb. anti-hepatitis effect
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RN F

N T RIS R A RO Ay R i SR 2 (R 0C &R R Cytoscape3.6.1 AR RS
AR IR . 2095 S B A3 HEAT X8 R AR A AT, 3BT IR 48 2 B 2 A el S T . BT O 6 IS8 EL X 4%,
e ARSI AC B, SR EBE AR BORAE T AL S5, AT BRI E BiE A s SR R
R R, WE 7. 8 fix.

3.6. HMUER S SKRRERD TR

BT PPL 2% Al KEGG ‘& S0 Mt SR, e il A D R85 5 B HE A i RO A B U R S 2 e 1
RBEHE ST (AKT1. INS FT IL-6), %1% Se B o5 i P B 2 E AT 20 R R 50IE,  BLSFT 23 (Total Score) >
5 NFEAF[O) XS P 4 RAEF AL 22 o), AT J (BB U W 4 & BE 0 o TR AR SRS 1k 2 L9
arcapillin . Hyperoside . Kumatakenin. quercetin Cirsilineol » 5,7,4'-trihydroxy-8-methoxyflavanone #I
cirsimaritin. B4 ¥ (MG VE LAY folic acid. Salicylic acid 5. 5 J5 Kbt 45 45 LI UF (¥ 4k 2 Bl o 0 2R
H AT P, SR 11 FR. G568 R 701 RO RSERE bR A A SE BRI S G it S DL HE ok, U )
REERTS . T EYIRIREE 2 I 9, 1 10 Fros.

4. it

P00 2% 24 B 2757 M) FH T SEATUREFDURI A= 49y 100 25 P03 TN e 25 25 R it s A PR HE i S Jl g, T Th 25 252800

(d

(8)
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(a): Arcapillin-AKT1; (b): 5,7,4'-trihydroxy-8-methoxyflavanone-AKT1; (c): Cirsilineol-ATK1; (d): Cirsimaritin-AKT1; (e): Hyper-
oside-AKT1; (f): Kumatakenin-AKT1; (g): quercetin-AKT1; (h):Folic acid-INS; (i): Caprylic Acid-IL-6; (j): Folic acid -IL-6; (k): Euge-
none-IL-6; (1): Artepillin C-IL-6; (m): quercetin - IL-6; (n): Hyperoside- 1L-6)

Figure 9. Visualization of molecular docking results

9. FFIHRERAAN

ZANDUEE RS

folic acid-INS
arcapilin-AKT1
folic acid-IL6
Hyperoside- AKT1
Kumatakenin-AKT1
Hyperoside-IL6
quercetin-AKT1
Cirsilineol-AKT1
quercetin - IL6
Artepillin C-IL6
5,7,4'-trihydroxy-8-methoxyflavanone-AKT1
Caprylic Acid-IL6

cirsimaritin-AKT1

Eugenone-IL6

Figure 10. Molecular docking score chart

& 10. 9FxESHE

JRIERE T TR AT 25 B AR D RO A B TR KRB P IR 2 —[10]. P oA ZH 24 )8 T 2 AN 2R I i
F, BCAEGRAL, KB RS, [EANERIRE, 2R BORAIRIET BUERAL . A Bk ZGE M AR L
BREGE, A TORBUB R AN 258 b R A7y B A5 B AR R 2 AL S04 28 A, TR LBk 45T R
RS 15 A, RIWEFRBMEHREY), MEBREGED R W F R 2 H RS YRRGE 1]
SRR T AN ] it Aol 100 SR A o T 70 22 S5 19X 2% 245 B8 2 TN v T R 2 3 SRR e PO R R R PR LA AN B
HSFILER, H& PRI EERAATRE . T SCIRIN T A B4 PR I R AL, 4 R DR B~ R 17
FERURZE S, TG SR AR W], T M R DT 28 A P A i A AL AE A PR A 22 54, IX
SEIRBATLE M R L P 2 S DR A, A& RS TR RIHHIE IR IR . PRIEAS [ Rl A ) 22 2 SR 25 41 42
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RN F

0 2% 227 3 2 TN v 8 R R ), AN R BRI

ARk, A RVFR K ILHFIGUF 2 77 H I RER 2, SRR IR BRI, B 70 R L R A
PIMRE T BORE 26 . P FREAG S5 T T B A B BRI AR, E B I AR A XV R R TR R v B A AR LR
PEER BRI 12] 0 1 265 2] 380 2 e 42400 K S i, ] XV 7 R0 14 R o A 5 A P i S L) B AT 00020 1
W53 M. I 2% 2 HE 2 K g3 R R TII 4 R AR W], R AL RS> Hyperoside. quercetin 4%,
XL CHOESE A PN R EER o« 1wt 2% Con A -2/, BRI 3 FRAK 1 1% (2 2 hE4H
HIA - TNF-a.. IFN-y £ IL-4 [R7KF-, B B 200 SV 0 00 HA ORGP PE 131 AT AR 085 110 = 240 2
53 folic acid 55, T AWK AR AT ek DEN 5 & W45, Hm b @ R A [14]. P9 FRE 1) 32 24k
2P R A3V S AN B R B BT 8 255 Hepatitis B TNF signaling pathway S5 1@ S H 5%, EEPUT 2 £ B @K 2
Pathways in cancer, JLA/EFIHLHIS AKT1, BCL2, PRKCA, EGFR Fl IL6 Z53E [N A 3. B EPUIT 4+
FIE M2 Non-alcoholic fatty liver disease (NAFLD), HAEFHLHI5 IL6, TNF, RXRA, RELA Fl AKTI
R K.

AT, AKT1 HE PRI S P 28 OGBS £, INS JEDRE B9 R DU 98 2% 6 HE 4 BT (0 1R A ik
[R, TL6 A2 V5 RN 1 R P 28 38 B A OB () i, X 3 5k (R A V€ V8 R 4 R s R U 6 R E R Hh il
HEMEMH, AKT1 P2 R/IZVARE QN 252/ AEYEdE, aFAu, HE, MIEE,
A, REERESAFMMEA RS, B — R0 0) 2 2 R/ 505 A R B R A F 1[15].
AR ILELET AKT1 B8] NF-«B F)ZIE AR RO A, K1t AKT1 7 40 i o 40 1 28 F) 189 A0
Ak FEEAE 120 5T (R IE B F i AKT 1 3R IA W] fgid i #fi) SMMC-7721 Fil Hep G2 41 2+ () NF-«B
T, TR R A0 B E IR FE[16]. AKT1 K {EVEE 5 5 Pathways in cancer. Hepatitis B
Pancreatic cancer. Prostate cancer 1 Proteoglycans in cancer il ¢, XS8-S AEAHIE, AKT1 ZH
ERFET S5 T Non-alcoholic fatty liver disease (NAFLD). Inflammatory bowel disease (IBD).
Toxoplasmosis F1 T cell receptor signaling pathway 558 #% [ V42, X 2618 2% 5 25 05 1 2 S8 50 AH 5%
INS XFRILIE IR 2, & —Fh 2 DIRe i 8 1 suicas, P pE . e i Al B e AR e 2 S8 22 1) 15 VE A INS
APHEIN T AHPROT FERE . SRR AN DT ER B BV, v Y BEEEAR . ORE B R OB PRI IR G . INS
FHBRAR R B 21 B AR 73, 3k NIV B PRI, 170 P 288 45 | A T T M P R AT A8 INS 1) 23 WA il />
NI 5] S AR A iR 2 FE . ALB VAR I XFRTE B, FE R RAA R, £ EENED
BRAY o B VA 4ERR ML N AMAVR 147, 208 A A B, b 20 8 A SE D RE[17]. IL-6
R BH Z R E AN, — AR AR BRI N AR A, R R S5 i R
Nl 1L-6 AT A 5, XAl ft5 HBcAg 5 5 IL-6, f¢Ja (R 88 3 7= A= 5T HBc. ] fE i@ i 05 T
B G i, sS4 B R A S b, SRR RGRAE E AL A S EURTE I R [18].

JE I bR T AT R 1 R FH a1 e R M AN A B, Hepatitis B 7EVE i AR BRI G 40 A, HL
B ARAE R E TEIROR, I U IV R T IR AT e ek EE MR R SR IS E R, B R EE(HBV) 2
—MPELIEEEE, RNA FOHE AR 1) pregenomic RNA (pgRNA) 5B RS ME AMEIERH, Bk
HEANAZ L RIRL . A% CoRORELE AT I R e i S R0 I 2 T ) 2, e 8RBT, HBV AL m] S8R T %
SR SR AL e & R B I R A, XKy “ B =Rk [19] [20] [21]. HBV & A#LRTE EEH
Z5ZF)ge, MRS ARG SR HEE. AR T i bR A B R U R 2
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