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[ Abstract | Objective: To predict and screen the core components and targets of Nardostachys jatamansi in the
intervention on cadiac arrhythmia by means of network pharmacology, and to explore the possible mechanism of N. jatamansi
in the treatment of cardiac arrhythmia. Methods: The chemical ingredients of N. jatamansi were obtained from three
databases, included BATMAN-TCM, ETCM and TCMSP, and the common components were taken as the core ingredients. By
searching the disease targets of cardiac arrhythmia in TTD and Genecards database, mapping the predicted targets of the core
components to the disease targets, via STRING to carry out PPI analysis, by performing Cytoscape software to build the core
component and predicted target network, by working FunRich software to get gene enrichment analysis, and through KEGG
database to finish path analysis. Results: There were 108 components in total, 9 core ingredients, 198 predicted targets, 4
targets and 14 key targets in the treatment of cardiac arrhythmia. These pathways may be related to peroxygenase, cardiac renin
energy signal, FoxO signal, ¢GMP-PKG signal, Rapl signal, cAMP signal. Conclusion: The core ingredients and key
target proteins of N. jatamansi have been screened and verified by bioinformatics methods in this study, and its accuracy still
needs to be further verified.
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2.1 Hiatbssior

% BATMAN-TCM Z#EFE#& “GAN SONG”
S SRR E N “Score cutoff =207, IKE 63 MM
aYy, Hob 24 ASTREE R, BT RURRR, 152
39 MHIMEE S . 4 ETCM B ER R “HR”,
AT 38 NI, it TCMSP Zifi bR “ HAL”
PAF ST ML ERY . BrEEE MY, 55 108 4
Her sy, WK1,

TCMSP

BATMAN-TCM

47 2
(43.5%) (20.4%)

2
(20.4%)

ETCM
1 AEHBEERRERUERSHFEEE

2.2 HFATE RS B R HE A

M TCMSP, ETCM, BATMAN-TCM %k 4z 4 715
29 AW, N HRAEZIY, R R
FI BATMAN-TCM B 22 X5 9 AT 2258 o0 Fr g [0 1y 4
AT T BN, BE SR P-value 2 0. 05 (BRINH)
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x1 HMEERNES

Wt 1oy T A

Pubchem CID  OB/% DL CAS

H AZ i ( debilone ) AR/NR3C1/ATP1A1/NOTCH2/SRD5A1

H#4 5 (nardostachin) 0

N/A 20.69 0.15 26808-51-5

196 699 15.26  0.33  114687-82-0

I AR (aristolene )

H A B (nardol )

111 7 ( oroselol )

1, 2,9, 10-4 £ &
B, 2, 9, 10-

tetradehydroaristolane )

H#AH ( nardosinone )

KCND1/KCNA3/PRKAB1/ADHIA/KCNA10/ GAMT/KCNC3/KCNA1/KCNA2/

TPO/CAT/KCNB1/ADHIB/DLG4/KCNC2/KCNC1/ADH1C/KCNB2/KCNAS/
RNASE1/KCND2/ALDH2/KCNA4/KCNA7/KCNA6/KCND3/GUCY1B3/
GATM/KCNK4/1YD/KCNQ1/ESR1/PGR/FBP1/DGKI/ADH7/NFIB/CYGB/
NRXN3/LRRCAB/AQP8/ARX/1GF1/SHANK3/ACY3/ASPA/NRXN1/EDN1/
OXT/MAGI2/ APOE/SOX15/CNTNAP4/RNASEA/ RAB3A/MCAR/IL1B/
GRIN2A/SLC17A7/CYP11A1/SCN5A/SCN10A/SPARC/SORCS3/RNASES/
KCNIP2/GPX7/CRLF1/FADD/SNTG2/SCGB1A1l/OXTR/ALDHIB1/LEP/NL-
GN1/CACNA1D/RAPGEF2/DARS/ ANK3/KCNES/PPARD/NKX21/MIP/
RYR3/ZPR1/ALDH3B1/NPPA/STX1A/PAXBP1/PAX7/ALDH3B2/RNASE2/
NRXN2/ADORA1/ADH4/ GJA5/FAS/DAB21P/ CYP2EL/ACY1

ESR1/PGR/WNT4/TFAP2C/TNFSF11

0

GAMT/KCNC3/KCNA1/KCNA2/TPO/ CAT/KCNB1/ADHIB/DLG4/KCNC2/
KCNC1/ADHI1C/KCNB2/KCNA5/RNASE1/KCND2/ALDH2/KCNA4/KCNA7/
KCNA6/KCND3/GUCY1B3/GATM/KCNK4/1YD/KCNQ1/RDH11/RBP3/RET-
SAT/RDH13/DHRS3/RDHS5/ALDH1A3/RDH12/DHRS4/RBP1/ALDHI A1/
RLBP1/RDHI4/RDHS/LRAT/ALDH1A2/¥BP1/DGKIL/ADH7/NFIB/CYGB/
NRXN3/LRRCAB/AQP8/ARX/IGF1/SHANK3/ACY3/ASPA/NRXN1/EDN1/
OXT/MAGI2/ APOE/SOX15/CNTNAP4/RNASEA/RAB3A/MCAR/ILIB/
GRIN2A/SLC17A7/CYP11A1/SCN5A/SCN10A/SPARC/SORCS3/RNASES/
KCNIP2/GPX7/CRLF1/FADD/SNTG2/SCGB1Al/OXTR/ALDHIB1/LEP/NL-
GN1/CACNA1D/RAPGEF2/DARS/ ANK3/KCNES/PPARD/ NKX2-1/MIP/
RYR3/ZPR1/ALDH3B1/NPPA/STX1A/PAXBP1/PAX7/ALDH3B2/RNASE2/
NRXN2/ADORA1/ADH4/ GJA5/FAS/DAB21P/ CYP2EL/ACY1

AR/NR3C1/ANXAL1

N/A

N/A

160 600

N/A

N/A

54.17

22.85

55.23

20. 09

66. 34

0.17

0.09

0.18

0.11

0.17

6831-16-9/
17334-55-3

N/A

1891254

N/A

23720-80-1
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Pubchem CID  OB/% DL CAS

[ B 4 ( calarene)

KCND1/KCNA3/PRKAB1/ADH1A/KCNA10/GAMT/KCNC3/KCNA1/

15 560 279 52.16  0.11  17334-55-3

KCNA2/TPO/CAT/KCNB1/ADHIB/DLG4/KCNC2/KCNC1/ADHIC/
KCNB2/KCNA5/RNASE1/KCND2/ALDH2/KCNA4/KCNA7/KCNA6/
KCND3/GUCY1B3/GATM/KCNK4/1YD/KCNQ1/CYP17A1/ESR1/
PGR/0OPRK1/NR3C2/FBP1/DGKL/ADH7/NFIB/CYGB/NRXN3/LR-
RC4B/AQP8/ARX/IGF1/SHANK3/ACY3/ASPA/NRXN1/EDN1/0XT/
MAGI2/APOE/SOX15/CNTNAP4/RNASE4/RAB3A/MCAR/IL1 B/
GRIN2A/SLC17A7/CYP11A1/SCN5A/SCN10A/SPARC/SORCS3/
RNASES/KCNIP2/GPX7/CRLF1/FADD/SNTG2/SCGB1A1/0XTR/AL-
DHI1B1/LEP/NLGN1/CACNA1D/RAPGEF2/DARS/ANK3/KCNES/PP-
ARD/NKX2-1/MIP/RYR3/ZPR1/ALDH3B1/NPPA/STX1A/PAXBP1/
PAX7/ALDH3B2/RNASE2/NRXN2/ADORA1/ADH4/GJAS/FAS/

DAB2IP/CYP2E1/ACY1

1% (angelicin)

SOAT1/ANPEP/NPC1L1/ESR1/PGR/ABCC2/AKT1/ACVR1/ASNAL/ 10 658 19.60 0.1
ADRBK2/ACSS2/ACVRLI/ADCY1/NT5C2/AMHR2/TNK2/ASNS/

39310-13-9/
523-50-2

ABL2/ADRBK1/PRKAA1/ABCC9/ACSS1/ABL1/AFG312/CDK15/
ASS1/ACVRIB/ACSL1/ABCA1/NAE1/APAF1/ABCC8/ALK/ABCBI11/
ABCB1/ABCG1/ARAF/SLC25A4/VDR/CYP27B1/GC/SNW1/AR/
NR3C1/AKT3/SLC25A5/SLC25A6/AKT2/NFKB1/AKR1C3/CYP24Al/
GPBAR1/SNAI2/MED1/SNAIl/CYP3A4/CALB1/FGF23/GFI1/
LANCL2/WNT4/TCF3/BAX/KL/CYP2R1/PML/B4GALT1/S100G/

CYP27A1/KANK2/IRX5/RXRA/NR1H4/TRIM24

2.3 IR R A OGRS H R R A

LI “cardiac arrhythmia” k248143 7] 7E Genecards
1 TTD %48 4G 220 HE 2R A DG B #E R, AR 75
GeneCards %4l 2 0 25 5 B2 AH G HE A0 13 4>,
TTD $effa 2 v HR B B A G HE A 8 4>, BR AT
SRR OCHE i, DR B R A SR At 19 4
R A TR A5 5 O R AR M HE R R AT LA, X
HE, BRHMRIT OB EAE R A 4 S,
i ADORA1, KCNQ1., KL, CAT, HLE 2,

TR 5

194 4
(1.9%)

(91.1%)

B2 HRHMNERSEFREALEERESFER

2.4 HRMIBYT O AR H - BN AL AT AL
2%

1& Cytoscape version 3. 7.2 ¥4 5 A H i E 2
S FITUINSE SR 2, AR BCH AR T DR R Y
HE - TR AE f n A R 2%, LI 3. AR
LRS- SRR R R, MR AR SR R
%, WK 4,

- 1488 -

2.5 PPI M&&4rpr

AEH R 4 SR HHE S 3 STRING 7EZL
JREE I (http: //string-db. org/) R BUAE HIHE i
B, IRAE G F R B, R
Mo B2 YRR, HEIER 4 DMERRE R ZAMY
10 A~ SCHK#E & (1, 3 5l J& GSR, SOD1, SOD2,
SOD3, GNAI2, KCNE3, KCNE2, KCNEI, AKAP9
FCF23. [N, 3t 14 MUEPF N CHRILER, W
Kls.
2.6 GO E&ESHT

L PPL AT ARSI 14 A SR 1, n
7% 3] FunRich 4" Gene Ontology %% 4 &£ #F 47 GO
Term & 434, Horp, A ¥°# g 2 5% H (biological
process ) 160 %%, /1T 31 fE ( molecular function) 25 H
26 4, ZHMu4H 4y (cellular component) 45 H 26 45, 7E
AWy T, ARYE P <0. 001 ek i e AR
FHA: O L0 R B 98 95 (regulation of
ventricular cardiac muscle cell membrane repolarization) |
G2 5 B H 57 #9835 ( membrane repolarization
during ventricular cardiac muscle cell action potential ) |
O AAE BIES (regulation of cardiac muscle contraction) |
OO LA i 3h A F A7 78 S AR (GO: 0098915 ) |
BB TS IR (GO 0097623) %, LA 6,

TE4r T IHRETT T, AR P <0. 001 i & % .
FEERFREAS &, WAARIE BB
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T WA AR WASRIREAR Y AR A NI AL
s SHOARNETALIIER; HOKFNRIORZE; ROL
FRF R

5 HATLEEEER PPI M4

A L lgP —=-P=0.05
40 18
P<0.001 P<0.001 35.7%
1 p<0.
<30 P<0.001 P<0f)01 28.6% 6
e 02
11 20 4%
T 2
07 b % e
"g’\ RV ‘ﬁ& @’ ‘&)i \(Q&)
® A > ﬂé\é\ ‘%L ﬁ%‘ ,\
SRRSO RS AR
R B R KT
§ T W R @
D v K RN
W % P %
L\ N4 ©
» %{%’ :\;%
&
Eo6 HBRBEFUOERXENENETIEEESN

LA ML B A FL A E AR AL (GO 1902282) | Hi %A,
AW B AL TS P (superoxide dismutase activity ) , ZEIR
H& i 49 38 3 76 PE (delayed rectifier potassium channel
activity) . PIEIE Y5153 (potassium channel regulator
activity ) #1728 7 if 18 45 4 (ion channel binding), W,
Bl 7, TE4IMILLSy i, BL P <0. 001 fifi ik & 3 1k &%
H A TR T35 40 18 & 5 1K (voltage-gated potassium
channel complex) 25 H, ULF 8,

e
[ ErYiS e lgP  —=-P=0.05
40001 35.7% 48
30+ P<0.001 28:6%  28.6% 16

FH 5 E /%

7 HBRBTODRERENS FIREERSNT

il oEEN s
R L IgP -= P=0.05

P<0.001

64.3%

FER H E/%

8 HMATULERXENARASERSN

2.7 HINAST UK ROCHELE R KEGG Mk

AR A5 ST B 1 ORI A 1R K IR (false
discovery rate, FDR) &5 HAMAYT O HKH ol GERY
KEGG AT 17 2%, T2 Mt A AL (peroxisome) |
K 75 HH 56 38 % (longevity regulating pathway ) | 0> JL4H
Jfi'sf 2L HE{E 5 (adrenergic signaling in cardiomyocytes) |
FoxO {55 1 4% ( FoxO signaling pathway) . ¢GMP-PKG
{55 1@ % (cGMP-PKG signaling pathway) . Rapl {55
JH % (Rapl signaling pathway) . cAMP {55 (cAMP
signaling pathway ) 4 (WL 2) o 2B 4% H i S ALl |
O LA S R REME Sl pgdEA T2, WK 9 ~ 10,

x2 HWEFOEXEHXBES KEGG 4947 (17 &

Hi's il T A E FDR Lk S B
hsa04146 o AL ( peroxisome) 3 0. 000 73 CAT/SOD1/S0OD2
hsa04211 K 75 M 563 % ( longevity regulating pathway) 3 0. 000 73 CAT/KL/SOD2
hsa04213 LA 750 G % ( longevity regulating pathway-multiple species ) 3 0. 000 73 CAT/SOD1/SOD2
hsa04971 82431 ( gastric acid secretion ) 3 0. 000 73 GNAL2/KCNE2/KCNQI1
hsa04261 O JILAH 1 22 5 5 (adrenergic signaling in cardiomyocytes ) 3 0. 001 60 GNAL2/KCNE1/KCNQI1

-+ 1490 -
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HFER2
'S A R R FDR PR A FK
hsa04923 175 1 15 4 M H 4 RS B 43 ( regulation of lipolysis in adipocytes ) 2 0. 006 40 ADORA1/GNAI2
hsa05014 JILZE 45 P 2R 1% 4k ( amyotrophic lateral sclerosis, ALS) 2 0. 006 40 CAT/SODI
hsa04924 52 /3 b (renin secretion ) 2 0. 007 50 ADORA1/GNAI2
hsa04974 FEH LS5 (protein digestion and absorption ) 2 0.013 20 KCNE3/KCNQ1
hsa05032 N i A% 964 ( morphine addiction) 2 0.013 20 ADORA1/GNAI2
hsa04071 815 578 1% (sphingolipid signaling pathway) 2 0.016 20 ADORA1/GNAI2
hsa04725 JEHE BE 2 fitk ( cholinergic synapse) 2 0.016 20 GNAL2/KCNQI
hsa04068 FoxO {5 5 1% (FoxO signaling pathway) 2 0.018 60 CAT/SOD2
hsa04022 c¢GMP-PKG {55# #% ( cGMP-PKG signaling pathway) 2 0.025 70 ADORA1/GNAI2
hsa04015 Rapl {5518 /% ( Rapl signaling pathway) 2 0.034 30 FGF23/GNAI2
hsa04024 cAMP {5538 % (cAMP signaling pathway) 2 0.034 30 ADORA1/GNAI2
hsa05016 AL ( Huntington's disease) 2 0. 034 30 SOD1/S0D2
| PEROXISOME. | Peroxisome hiogenesis
Matrix protein import
PTS receptors
BEEAN ~ N\
[ pEX7 |- PEXS
£ g PEXS5
Membrane protein import T Recepior recycling J
[FEX16 | /" (= QPE}Q [ PEx10] PEx12 e[ PEX13] PEXMD\
BRIE FIR DS adenine mucleotids
peroxisomal -~ = transporter R
merbrane protein =
i {PMP34
Q PTS2 |
pre peroxisomal vesicles pernxisomal targeting sequence (PTS)
ROS lllkhlkl:]il]ll P
\ 7t
endoplasmi reticulum MPVi7 S
Peroxisomal division
Peroxisomal proteins
ﬁﬂ;f anjd—oﬁdaﬁnn etherphospholipidhiosynihesis antioxidant system
wnmnr?:hix proteins matrix proteins hyrdrogen peroxide metabolism
(PTS1 type)(PTS2 type) Fatty acid (PTS! type) Glycem£ho_sphnlip' (PTS1 type)
HpcLa| [PHYE gaation prapat R ifstont [Ccar |[sop |
paidation e ®TS2type) (g
signaling pathwray metabolism
[acox] - — mertbrane proteins epoxide metabolism
P bile acid
ORP B | oiosymthess FAR
| SCPX |
BAAT sterol precursorbiosynthesis glutathione metabolism
(PTS2 type) (PTS2 type)
[eee | [scaai] MVK ﬁﬁﬁﬁﬁa [osTK1]
wosynthesis
unsaturated fatty acid f-oxidation | PMVK | purine metabolism

(PTS1 type) membrane proteins
PDCRl IABCD IV].ACS
(ect |

other-oxidation (PTS1 type)

amine acid metabolism (PT31 type)

ot
) (e )

retinol metabolism

PECR I PECI "NUDT?"NUDTIQ'NUDT]Q AGT || DAO || DDO I IDH I DHRES4 Retinol
g"‘”‘*‘“’““
04146 119/18
{c) Kanehisa Laboratories

i AOWAAERESEMER; LORRTRRCRHILSER.
EY HMETUOEXENEEER

poR=R 14
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Nomadvenaline
| ADRENERGIC SIGNALING IN CARDIOMYOCYTES o [suplgemnl.
Depolarization f‘ LT
______ ) I : T , \\
e | Y PMCA NEE 28R
| = ; -
Cardiac myocyte I I (L L Gs G
v o PI3K-Akt
o I signaling pathway
l Cardiac rauscle j AC
contraction ] AN PIZK I—D Akt |~\
" ’Apnpms:is
’,//)«
Bcl2
_______ 2
g |
_,,43 Hypertropy
(-8
P
Sy
———————— l
Nucleus
ATIR AGT
FLC | Gy Notadmnal
oAR |4&—O
u \‘O
Adrensling
]
P3
04261 672619
(c) Kanehisa Lahoratories

e AW RARERKRER; AOMERHRSSRIEIEER; A UREERR,; BEHLURAEER,

E10 Hixig
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