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Study on mechanism of Tiannanxing-Shengjiang drug pair in treating pain based on network
pharmacology *
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Abstract Objective: To analyze the potential targets and mechanisms of Tiannanxing-Shengjiang drug pair
in the treatment of pain using the network pharmacology approach. Methods: The TCMSP database was used
to screen the active components and targets of the drug pair "Tiannanxing-Shengjiang". The target genes related
to pain were retrieved from the DisGeNet database, and the intersection targets were obtained. Protein-protein
interaction (PPI) network was constructed and analyzed by string database to screen out the important targets.
GO enrichment analysis and KEGG pathway enrichment analysis of intersection targets were performed through
the DAVID website. Results: A total of 10 active ingredients were screened from Tiannanxing-Shengjiang drug pair
and we found 63 intersection targets between drug and disease, including CNR1, ESR1, MAPK3, CYP3A4, JUN, and
HDACI. The biological processes derived from GO analysis included inflammatory response, positive regulation of
EKRI and EKR?2 cascade, positive regulation of transcription from RNA polymerase II promoter, and G-protein cou-
pled receptor signaling pathway. A total of 53 pathways were obtained from KEGG, among which those more closely
related to pain included calcium signaling pathway, cholinergic synapse, estrogen signaling pathway, cancer pathway,
and serotonergic synapse. Conclusion: The active ingredients such as Stigmasterol, B-sitosterol, and dihydrocapsaicin
in the Tiannanxing-Shengjiang pair may act on various types of pain by acting on CNR1, ESR1, MAPK3, CYP3A4,
JUN, HDACI and other targets to regulate intracellular calcium ion conduction, cholinergic prominent signaling, can-
cer signaling pathway and so on, providing a theoretical basis for further experimental design.
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Table 1 The effective constituent of ''Tiannanxing-Shengjiang'' drug pair
Py WEHS D% YL AATR A v Fet K 2y
Number MOL Ingredient English name Oral bioavailability (%)  Drug-like Source
1 MOLO000359 4+ B Sitosterol 36.91 0.75 Tiannanxing
2 MOL000358  B-73 {5 i beta-sitosterol 36.91 0.75 Tiannanxing,
Shengjiang
3 MOLO001510  22,23- “ZEFilF  24-epicampesterol 37.57 0.71 Tiannanxing
4 MOLO000953  C k4R K21k CLR 37.87 0.67 Tiannanxing
[(2R)-2-[[[(2R)-2-
5 MOLO013156 & fi# (benzoylamino)-3- 38.88 0-56 Tiannanxing
phenylpropanoyl]amino]methyl]-
3-phenylpropyl] acetate
8, 11, 14- 1+ —fk 8, 11, 14-Docosatrienoic acid, . .
6 MOLO013146 R methyl ester 43.22 0.30 Tiannanxing
ER0 : 0.75 Tiannanxing,
7 MOLO000449 G §§EE Stigmasterol 43.82 ..
Shengjiang
8 MOLO006129  6- 52 “EEXN LR 6-methylgingediacetate2 48.73 0.32 Shengjiang
9 MOL001771 (&) poriferast-5-en-3beta-ol 36.91 0.75 Shengjiang
10 MOLO008698 & B Dihydrocapsaicin 47.07 0.19 Shengjiang
2. TR T R - 9 0 - B R T AR DX 2 A Tiannanxing-Shengjiang Pain

T Gene Card A & DisGeNET #t#i& = 4331 LA “ pain ”
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Fig.1 Venn diagram of the intersection gene of the drug
"Tiannanxing-Shengjiang" with the target of pain
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Fig. 2 Drug active ingredient-intersecting target network of "Tiannanxing-Shengjiang" in the treatment of pain
Note: The blue node represents intersection targets; the orange node represents ingredients; the pink node represents herbs;
the green node represents disease.
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The Top 10 enriched GO terms
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Fig. 4 The histogram GO enrichment analysis (biological function, cellular component, molecular function) of core target protein

of pain (Top 10)
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Fig. 5 The bubble diagram of KEGG enrichment analysis of core target protein of pain by "Tiannanxing-Shengjiang" drug pair

(Top 20)

20229 4100.indd 263

2022/4/20 16:24:16




| T T —6—

. 264 -

SRR IR AR . AL R S R IE A (chronic
constriction injury, CCI) Z& I Hi A B S5 B VR FH
C R4 R 521K (C-type lectin receptor, CLR) /& —3&
KERESPURIE LM H g fpE kg G E O
Fl. HETCZ K 60 K CLR, 44K% % CLR
WSS SR JE, ] LAIE [0 8 15 0 S 40 i 1 Th g,
EUIR . PrBG AT b B E B E A M. =
SUHBRAE AU B R i —Ff, A T DARE 21 2%
filt JR BRI BIAVE FH o BRAURA & & T BUm i, (|
& R I S N BROR R B S FH I, AR 2 (AL 4
X BRI 27 I BN T A 2 R AR A, LR B AT
R A R B RO T DAASE Y A M AR 22 4R 4 C R4
A-S LR YRR B RN 1 BAR AR A BIDE T 24-epi-
campesterol A poriferast-5-en-3beta-ol [ 4H 5% 52 56 A
Jt, B FEBE THEY SRR, WAoot
S WA S AR FATL I B S e m RN L )RR AR
Al RE LSBT LA S BURAE D RE . X EE R T REAE A
WA R BT IR, oA R RHE S S S s
PEGRIE S SR 4055 S h i — P B0 E .

iR STRING H# A 3R 45 1)t F B A R 45 7T LA
A i, CNRI CRBRESZMA 1) - ESRI (HE#MER 240 |
MAPK3 (22 RJFi5E A BN - CYP3A4 (4l
3 AL P450 3A4) « HSPOOAAT (FVATEEE 1) <
JUN. HDAC! (HEHELHAEE 1D RKRFEAE-4
LOPEIRIT PR AR 1A% O 8 5. CNRI 13
T8 0T CAZE A R oA #2824t [ I 4 LR A FH
AN FRRIF A NARZE 1) CNRI &, 1) BLEZ ) FE it
PR T PR 5N JERE DR & ORIRE T8, 3 17T PR A1
ek e [RI 7E 3 S 56 A IR R L 1Y,
CNRI1 BE7E 1 R #2277 (dorsal root ganglion, DRG)
B OEIT,  BEARA BS - 1 IR T BRI A s 22 1)
BUR . fEHX, CNRI FIFERE R IEBRIEH . £
KB CCI AL A 1), A5 BRI P 1 PR Bl e kA
FH T #E1 A IR 2 R H A CNRL, #E—2
0 GABA FIHZER IR, Wik B 2200
PRSI H ). pRE MRS % WoR ESRL T2 010
T AL S AR E RS 2 P, W1 DRG 400, A
BETS M. N ECA A b i 5 K 45 X 8 U ESR1
B SRR BOE F  R F, B LA AR A
A~ DNA S5 G G BusE 2 i i, nl s B s
HY P A IR 04k, X YEFFRE R IEH Ih
e EE/EA M, ke R MR- T A
WOE ESRI BB 1, XA A A gt T8 R, M
MAERF g mARE, Bk H R e (s s
MIfE N, Ik B — w2 R H 1. MAPK3 £

(T

rh [ E & 5 2 2 & Chinese Journal of Pain Medicine 2022, 28 (4)

RFIE N E QIR R T — R, IR B S T
S R EE LN, R WG T A A
ZEAMAZIEEY . £ DRG i, MAPK3 i#id #Y
PG KT B S /K B AT R, RREEME
1 FBOT AW EOE 1 E R, BEEUE I MAPKS3
BEEAN RN E, S5 R 3gsE. o,
NS5 S A BT S 2 T R Y R -
A EYF AT DL I FE BT MAPK3 AN W7 2 o B 5
5 N M AL 2R A A Y, T T RS S 0
WA AR, AT EE G T L B TR T A
CYP3A4 2R s ELENM 2 —, EESALE
JHREFING . 29 50% BIZ5DICH 2R v K259, &
ORI HACH ", BRI ZT k. B
HAEZIERH T2 IEES, (E RN T8 2 0m 00
N AZBEI RGN AT CABH B4 m B i 28250 (kR
JEO PO RRACR .t AT AHET, TR A
R R-AE LR T AT LU B P2 BURMAE A 45, ien]
Ae—E R L RRARE Ry &, iRl
SRR BRI TR R AWA R R BRI, fRIE
TITRIREE . AEFERM BY, JUN BB 1400
R R S A TR K ik 2H 4 e R 22 R IR 2 S vk
Fik, Hilid cAMP 5 51 kXt B 5 T Ak i
E5 T N, B EEGE S e, BRITF
BAMRBINE IR0 78, ARZFRATAT DAHERT, R
B AR BR T AT LA 2 PRI AT VR T A, R T e X
JUN HEAT R, AT S 4o 22 0 P 2 ik 31— 5
MIETT AR, 25 I PR N R AT = .

MICEERE 2 GO /bR AT LA H, ZE R8N
B2 2 DNA H SR IEMAT . RNA BE58 11 )3
B FRESEMIE VR, AT, R -0t
A WG SR RS 5 IRIE . BRibZ shE
559 SO AT WS ()% 2R o I R AL R
WORT IR A R AT R TR S . IR IER .

M KEEG @ #% & %71 E, HAEHBRRZ,
BN AR B AT REAE N S BAWE 7T H i IR R B R
Sl R IR A NS B I R T IS RS . MR R
Ab A s 1 v B R B T A T R PR B E SR
TV RS A AN 58 3 T AR A B B 5 A o T 0 A B B T
JRTE AR R TRPV AR BRI AL 1)
T T AN P AR M IR BT BT, R
FEIm e A P R A - AR 2T BRI I Y TRPVL
AT BEL U7 2 958 15 5 AR P o ) R X ) 3, 3
A RS R~ A2 sl A FA P 200 e s fr 35
A AA BRI e i, HEZEEHARE
PRI R M e AR 2. ST

W 2022%9F4100.indd 264 $

2022/4/20 16:24:17 ’7



| T T

F [ % 5 2 2 & Chinese Journal of Pain Medicine 2022, 28 (4)

W 2022%9Fi400.indd 265

B IR S, Hoh G LR 7 A 8O
HUIRR N B B B, £ B A {E DRG PLK
HHEH A0 E R AR, KR - £ %R
33T X 24 L2 T 5 5 A R, T S0 %
PR A5 5 IO ARIB . 2230 R )R T T R kD o
Tl TRt .

A TUIEIL I 4% 25 P17 IR IR TUR v B -
ZPRHif Ty ORI AUk (R R SRR . R
VEZ AR ZAL, 40 H T 5008 e 0 s AR O HE
RACABUD, ToIR AL R R AR I P 53 FATIRTT
AR STIR 2, GRS R e
PN A2 B P 25 22 PP R E T i A A
MR, HEARIE T B — DA R PRI B S 51
TR, A A B M R S I PR 1 LAY o

GE RSV R E R SR

2 % X W

(1] BMS, =30H, B, & B IEILA &R E
I8 [J]. HEE R R A A6 | 2021, 27(5):323-326.

2] BGFF, mh, AUR, 5 A AE b 25T
FUHR NI [0]. A 25 B8, 2020, 36(3):303-308.

[3] lecca P, Re A. Network-oriented approaches to an-
ticancer drug response[J]. Methods Mol Biol, 2017,
1513:101-117.

[4] Zhang W, Chen Y, Jiang H, et al. Integrated strategy for
accurately screening biomarkers based on metabolo-
mics coupled with network pharmacology[J]. Talanta,
2020, 211:120710.

[5] Shannon P, Markiel A, Ozier O, et al. Cytoscape: asoft-
ware environment for integrated models ofbiomolecular
interaction networks[J]. Genome Res, 2003,13(11):
2498-2504.

[6] Shen F, Shen LL, Lu M, et al. Potential molecular
mechanism of Zhuifeng Tougu capsule in treating rheu-
matoid arthritis and osteoarthritis based on network
pharmacology and molecular docking technology[J].
World Sci Technol Mod Tradit Chin Med Mater Med,
2020, 22:3526-3537.

[71 Huang DW, Sherman BT, Lempicki RA. Systematic
andintegrative analysis of large gene lists using DA-
VIDbioinformatics resources[J]. Nat Protocol, 2008,
4(1):44-57.

[8] Nadaf A, Zanan R. Economical Importance of Indian
Pandanus Species[M]. //Indian Pandanaceae-an over-
view. Springer, New Delhi, 2012:127-137.

[9] Pandith H, Zhang X, Thongpraditchote S, et al. Effect

of Siam weed extract and its bioactive component

——

[10]

[14]

[15]

(21]

S

(T

* 265 -

scutellarein tetramethyl ether on anti-inflammatory
activity through NF-xB pathway[J]. J Ethnopharmacol,
2013, 147(2):434-441.

Walker C, Marchesan OS, Raquel T, et al. Anti-no-
ciceptive effect of stigmasterol in mouse models of
acute and chronic pain[J]. N-S Arch Pharmacol, 2017,
390(11):1163-1172.

FSFESC , FIRAL . C LB Z 521 CLR X SRR
DIRERTRHZ RN [J]. P e 725, 2018, 34(5):8.
Ly GENN . B 00 1) i A fk B AL [D]. bt
BB, 2015.

Binzen U, Greffrath W, Hennessy S, ef al. Co-expression
of the voltage-gated potassium channel Kv1.4 with
transient receptor potential channels (TRPV1 and TRPV2)
and the cannabinoid receptor CB1 in rat dorsal root ganglion
neurons.[J]. Neuroscience, 2006, 142(2):527-539.
Khasabova 1A, Khasabov SG, Harding-Rose C, et al.
A decrease in anandamide signaling contributes to the
maintenance of cutaneous mechanical hyperalgesia
in a model of bone cancer pain[J]. J Neurosci, 2008,
28(44):11141-11152.

Pernia-Andrade AJ, Kato A, Witschi R, et al. Spinal
endocannabinoids and CB1 receptors mediate C-fiber-
induced heterosynaptic pain sensitization[J]. Science,
2009, 325(5941):760-764.

Evrard HC. Estrogen synthesis in the spinal dorsal horn:
a new central mechanism for the hormonal regulation
of pain[J]. Am J Physiol, 2006, 291(2):291-299.
Dolgikh OV, Zaitseva NV, Nosov AE, et al. Analysis
of the role of carriership of polymorphic genotypes of
ESR1, eNOS, and APOE4 genes in the development
of arterial hypertension in men[J]. Bull Exp Biol Med,
2018, 164(6):753-754.

R, AR . 2R RS A B AR [)].
FE R EE 4R | 2010, 16(4):241-244.

WEREE, TR, EH S AR PAS03A4 HEH Z
BRI T AR 5 G BR AT 55 K e 24 (7], dbat
KEEEER - BRI, 2015, 47(4):653-656.

Kharasch ED, Whittington D, Hoffer C. Influence of
hepatic and intestinal cytochrome P4503A activity on
the acute disposition and effects of oral transmucosal
fentanyl citrate[J]. Anesthesiology, 2004, 101(3):729-
737.

Xue-Tao, Yan, Yong, et al. SP1, MYC, CTNNBI,
CREBI, JUN genes as potential therapy targets for neu-
ropathic pain of brain[J]. J Cell Physiol, 2019, 234(5):
6688-6695.

Wakabayashi H, Wakisaka S, Hiraga T, et al. Decreased
sensory nerve excitation and bone pain associated with
mouse Lewis lung cancer in TRPV1-deficient mice[J].
J Bone Miner Metab, 2018, 36(3):274-285.

2022/4/20 16:24:17 ’7




