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Analysis on mechanism of Xueping Tablets in treatment of irregular menstruation
based on network pharmacology and molecular docking technique
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Abstract: Objective To investigate the mechanism of Xueping Tablets in treatment of irregular menstruation based on network
pharmacology and molecular docking technique. Methods TCMSP database was used to search the active targets of the active
ingredients of Xueping Tablets, GeneCard and Disgenet databases were used to search the disease targets related to “irregular
menstruation”, and the intersecting targets were screened and inputted into the String database to construct a protein-pathway-target
interactions network. The disease-pathway-target-chemical composition drug network was constructed by analyzing and screening the
core targets using Cypscape database. The core targets were analyzed and screened by Cypscape database, and the disease-pathway-
target-chemical component drug network was constructed. The intersecting targets were analyzed by David database for gene ontology
(GO) function and KEGG pathway enrichment. Results Naringenin, rhubarb phenol, kaempferol, rubiadin, rhodopsin and rhodopsin
methyl ether were screened by network topology mapping for their association with serine threonine specific protein kinase (AKT1),
tumor necrosis factor (TNF), proto-oncogene tyrosine protein kinase (SRC), estrogen receptor 1 (ESR1), epidermal growth factor
receptor (EGFR), peroxisome. The molecular docking validation of the first six core targets of peroxisome proliferator-activated receptor
v (PPARG) showed that rthodopsin, rubiadin, kaempferol and other active ingredients of blood leveling tablets had better binding activities with
AKT1, TNF, SRC, ESR1, EGFR and PPARG. Conclusion Xueping Tablets can treat irregular menstruation through multi-component
action and multi-target.
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Table 1 Active ingredients of Xueping Tablets

FF5  MoLID R/ B syl BTHEA miz MS/MS # J7 5 715 5 J5 VAR
1 MOL003333 EFfehts CasH2s0u [M—H] 623.197 4 623.198 3, 461.1667. 161.024 3 Hh
2 MOL000472 K% CisHi00s  [M—H] 269.045 1 269.045 2. 241.050 3, 225.050 4 K
3 MOL002268 ki CisHgOs  [M—H] 283.024 4 239,034 9, 211.0400. 183.0450 LN
4 MOLO001729 K CisHioQs [M—H] 253.050 2 269.045 2. 225,055 4 LN
5 MOLO000476 K3k & Ik CiH0s [M+H]" 285.076 0 268.037 8. 240.042 9. 196.0530 LN
6 MOL012851 =-+HEH Ry CaHeoO1s [M—H] 9315257 799.486 7. 637.4313. 4753789 =+
7 MOL005341 AZEH Ry CioH70wu [M—H] 799.483 1 637.430 1. 475.3795 =t
8 MOL011412 AZEH Ry CsaHo023 [M—H] 11075933 9455412, 7834904, 6214351 =t
9 MOLO06560 Mkt 11 CasHs0s [M—H] 603.389 9 585.379 8 Huki
10 MOL000732 7K75hl CaaHa0z [M—H] 711.2181 3831191, 341.1085 Hi 3
11 MOL001456 7R CeHsO7  [M—HT 191.0189 111.008 7. 87.0087 Huffr, BORFE
12 MOL002819 iz CisHz010 [M—H] 361.114 0 169.050 5. 151.0399 Hh
13 MOL000513 % & 1HE CHeOs [M—HT 169.0137 125.024 3 Huffr, BOKHE
14 MOL006832 =& QR HZIEE  CiHOn [M—H] 331.066 8 769.0934. 617.0810. 169.0132 Hukf
15 MOL005864 5 & tdk- A ZME H CraH1s010 [M—H] 289.072 3 497.094 6. 479.0851. 345.082 1. 327.0706 ki
16 MOL003720 i1 C CssHasOn [M—H] 785.250 4 315.107 0. 461.1650. 161.0240 Hi 3
17 MOL001002 #4¥H: CuHsOs [M—HJ 300.998 5 300.996 2. 283.9956. 229.0126 ik
18 MOL004368 4#2Hkts CaH2012 [M—H] 463.088 3 463.088 7. 301.0346 Hikdy
19 MOLO0B158 B CuHsOs [M—H] 239.1534 225,055 8. 209.0619 P
20 MOL002288 k # %-8-O-B-D-MitMHi4i % CaHa010 [M—H] 431.097 6 269.0452, 2250554 LN
s
21 MOL002302 -+ Kis CaiHz409 [M—HT 419.134 3 257.082 1. 241.0508 LN
22 MOLO06558 Hiffi e ts | CuHesO1s [M+FA—H]™  811.447 6 765.444 5, 603.3890. 585.380 2 ki
23 MOL000422 1112 CisH100s [M—H] 285.040 4 285.040 4 HE ()
24 MOLO06160 7% CuHsOs [M—H] 239.034 4 225,055 8. 209.0619 PE
25 MOL007475 \Z 24 F CaHnO1 [M—H] 7834894 783.490 2. 621.4375 =+
26 MOL001040 HfiEe & CisH20s [M—H] 271.0611 151,003 6. 119.0501 HE )
27 MOL011450 20(R)-A3 2 Rge CuHnO13 [M—H] 769.4745 637.430 1. 475.3795 =t
28 MOL008867 iFH&i# CisHzu00 [M—H] 347.1335 393.140 4, 347.1346. 127.0400 HhH
29 MOL010893 &M 7 AHER CisHsOs [M—H] 579.1727 219.028 6. 247.0234. 191.0337 Hivk
30 MOL007794 B ALhY CxH3015 [M—H] 623.197 4 623.198 3. 461.166 7. 161.024 3 HhH
31 MOL004925 #tiZE CaHx0w [M—HT 577.155 2 283.061 3. 311.056 3. 431.0986 Mk
32 MOLO009548 % LIt M ZEm B R CisHz0u [M—H] 389.1090 175.038 9. 147.0440 i
33 MOL009935 AZ 2+ Rd CusHe018 [M—H] 9455406 783489 2. 621.4386. 459.382 4 =+




+ 1166 * HI9KESH 2024 FE5H

AR b A

Drugs & Clinic \ol. 39 No. 5 May 2024

2.2 IR SRTHE

iHid GeneCard. Disgent i F iFE 47 957 #E 55
IR, ik G 3e 735 AN HE S B, KRS A R4
B S POR L ST ORES, ERRE (B D, 15
FIAZ R S EL 69 o

11T ¢

VEEEEN

Bl FEaMRFERNEEE

Fig. 1 Venn diagram of chemical and disease targets

23 EREEMEE

WK 2 fioR, BEONZGIE S, SENFEIRT
ACEEHE T, LR 69 NI, 726 4510 RAH
Ve BRI AR T, RABHME, KBk
FE#E K. YEEL Degree=28, HEFHT 19 174 A
JRZOEE A, 4 Aktl. TNF. SRC. ESR1. EGFR.
PPARG. BCL2. PTGS2. FGF2 %,
24 GO E KEGG BRE&ESH

A3 GO Thres ok HEL 354 4>, Hrh BP
A 216 %, FEREAWMNE B (A 551 IEM
T AMAEAME TR EEEE R E R . Akt (S

-r Rl
ey e
Wy -
BT -
e e
wa 5 we: L £ =
P RS -
- . 05 cox
o=
v 4 -
: 3 e
e == T ’ £t
L 22 3 AATY .
shmen
- o, , .
-, | THE
s L =
e -(92 e fAF s sho -
L A Lav \ H -
PSSR
s - ELirie <
K2 “rranG
190 i
[0 -
we v -
o 2
[ T- % e
e . - =

B2 REL/S - ZOHEIFEE
Fig. 2 Intersection target-core target network diagram

S AIMGT R R IE RS, CC A 51 %, FE
AW AR TR ARs X, Ko TEE;
MF 15 87 %k, REARAMAMRMEIEN . B2
R AR R RS REES S, MANEA
4. GO ThAEE SEHEA AT 10 A%k H LK 3.

KEGG &H#0 155 133 400, HUAT 20 & 8HT
S (B 4), Hrh s Rapl 55 @8K. e, B
e LIS -3-358 (PI3K) JAKL {553 . M4
ARFEFETIER. ARG5S EKREE5HE.

positive regulation of protein Kinase B signaling p—
positive regulation of MAP kinase B activity s
positive regulation of phosphatidylinositol 3-kinase signaling —
protein kinase B signaling s
positive regulation of cell migration-—— BP
positive regulation of smooth muscle cell proliferation EE———
positive regulation of MAPK cascade s
positive regulation of protein phosphorylation EEE———
response to xenobiotic stimulus T
positive regulation of kinase activity EEEG_—_—_

receptor complex S
plasma membrane
external side of plasma membrane T
integral component of plasma membrane M= cc
extracellular space M=
extracellular region-Ts
macromolecular complex
intracellular membrane-bounded organelle S
membrane
endoplasmic reticulum membrane S

protein tyrosine kinase activity I
protein sering/threonine/tyrosing kinase activity S———
transmembrane receptor protein tyrosine kinase activity-S—— MF
steroid binding AE——
identical protein binding-———
) enzyme binding J—
serine-type endopeptidase activity-
endopeptidase activity —_
protein kinase activity.
heme binding s

0 4 8 12 16
P

3 GO INEEE&ENT
Fig. 3 GO function enrichment analysis

estrogen signaling pathway - ]
relaxin signaling pathway - "
non- small cell lung cancer . N
central carbon metabolism in cancer - '
prolactin signaling pathway - ' igP
fluid shear stress and atherosclerosis -
VEGF signaling pathway - 18
AGE-RAGE signaling pathway in diabetic complications - 16
melanoma . 1‘2‘
chemical carcinogenesis- receptor activation - 0
focal adhesion . -
bladder cancer  « ;
breast cancer .5 %ﬁ 1E5
PI3K-Akt signaling pathway - 20
prostate cancer - #25

Rap1 signaling pathway #
EGFR tyrosine kinase inhibitor resistance -#
pathways in cancer -
proteoglycans in cancer - j§
endocrine resistance -g
0 10X10° 20X10°

B A LA

B4 KEGG BESMSIEE
Fig. 4 Bubble plot of KEGG enrichment analysis



HIOHBESH 202445 H RS E T Y3

Drugs & Clinic Vol. 39 No. 5 May 2024 + 1167 -

25 MFRFEBRIMEE

WK 5 R, WZHhR 124 N5, 632 2604,
PEOZE RNy, RO MAFABERER, &
IR TR RPN - B RS, TR
Je ST o
26 HFXIEE

R R Ry L 2sEy . B R A
. OKEEMAERAR 6 MEERSS Aktl,

TNF. SRC. ESR1. EGFR. PPARG = JcH#l 5
HHAT 36 Ror T X4, 4R EIR 36 M4 & ae
BI/NF-5.0kdimol (% 2), ZEAREHAK, SEEN
%, SitreiieE, WMo ILE 6, SRR
HISCHAE 155 3 B 2 i S B I 8 &
Be 77, I R (A R PR o Be i R 2R 97 H
SARNITR NFSIRAT A Gy H A
WREA VLR R 2%

v
o* y @
e .‘g‘\‘ -
- i
- X w *
regditin regflcs s
- s 71N "‘V" T
T o -
LA .
it N"‘ﬁ*‘*‘ ,;’
- - -
b P GRS
B O e R o R
B & - e - - - .
HE E - - = E = B
N N e e e RN &
S O &
L B N B B B O O
= . A EE - =
O M M OSSO M W
e - = &

El5 74 - ROER - Rk - KRS - BRI W E
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Table 2 Binding energies for chemical composition and target interactions

#E4rBEl(kJ mol™)

T Ry

AKT1 TNF ESR1 PPARG EGFR SRC
KER -5.24 -7.03 -7.15 -6.51 -8.97 -6.06
GBS TR -6.60 -7.16 -6.63 -7.54 -8.30 -7.14
IESU) -7.15 -6.56 -6.29 -7.24 -9.08 -7.42
K -6.71 -7.61 -6.13 -6.86 -8.42 -6.53
At e 2 -6.61 -6.28 -6.20 -6.97 -6.27 -6.09
R -6.61 -6.33 -5.98 -6.88 -8.31 ~7.36
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