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Predicting the pharmacodynamic material basis of Danzha Tongmai Pill
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(Abstract] Objective To establish the fingerprint of Danzha Tongmai Pill (DZTMP), and to analyze the contribution rate of
chromatographic peaks using chemometrics, and predict its pharmacodynamic material basis combined with network pharmacology
methods Methods Using a Agilent Cjs chromatographic column 250 mm»x4.6 mm, 5 pwm) with a detection wavelength of 280 nm, a mobile
phase of 0.1% phosphoric acid water—acetonitrile, a flow rate of 1.0 mL-min™, and gradient elution, the fingerprint of the methanol
extract of DZTMP was established. Using network pharmacology to screen relevant component targets and pathways, a "component—
target—pathway" network was constructed, and molecular docking verification was performed on the potential pharmacodynamic materials
and key targets of DZTMP. The anti-inflammatory activity of potential pharmacodynamic materials was verified through in vitro
experiments. Results Among the fingerpiint spectra of 10 batches of samples, there were 15 common peaks, with two characteristic peaks
identified as salvianolic acid B and salvianolic acid A. Network pharmacology analysis indicated that salvianolic acid B and
salvianolic acid A were the active components responsible for the efficacy of DZTMP, and they were predicted to be the main

pharmacodynamic material basis of the medicine. In vitro cell experiments demonstrated that, compared with the model group, the
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NO release in the high—, medium—, and low—dose salvianolic acid B groups was significantly reduced (P<0.01), and the NO release

in the high—dose salvianolic acid A group was also significantly decreased (P<0.01), indicating certain anti-inflammatory activity.

Conclusion Predicting the pharmacodynamic material basis of DZTMP through fingerprint spectra and network pharmacology

provides a scientific basis for the comprehensive control and evaluation of the quality of DZTMP.

(Keywords]) Danzha Tongmai Pill; HPLC; fingerprint; network pharmacology; molecular docking; pharmacodynamic mate-
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Table 1 Potential components and related information screened from DZTMP

A MOL 1D JRITHHEK
DS1 MOL001601 1,2,5,6-tetrahydrotanshinone

DS2 MOL001659 poriferasterol

DS3 MOL001771 poriferast—5—en-3beta—ol

DS4 MOL001942 isoimperatorin

DS5 MOL002222 sugiol

DS6 MOL002651 dehydrotanshinone 11 A

DS7 MOL002776 baicalin

DS8 MOL000569 digallate

DS9 MOLO000006 luteolin

DS10 MOLO006824 a-amyrin

DSI1  MOL007036  5.6-dihydroxy—7-isopropyl-1,1-dimethyl-2,3~dihydrophenanthren—4—one!'™
DSI2  MOLO07041  2-isopropyl-8-methylphenanthrene—3,4—dione

DS13 MOL007045 3a-hydroxytanshinone Il a

DS14 MOLO007048 (E)-3-[2-(3,4-dihydroxyphenyl)-7-hydroxy—benzofuran—4—ylJacrylic acid
DS15 MOL007049 4-methylenemiltirone

DS16 MOL007050 2—(4-hydroxy—3-methoxyphenyl)-5—(3-hydroxypropyl)-7-methoxy—3-benzofurancarboxaldehyde
DSI7  MOLO07051  6-O-syringyl-8—O—acetyl shanzhiside methyl ester

DS18 MOL007058 formyltanshinone

DS19 MOL007059 3-beta—Hydroxymethyllenetanshiquinone

DS20 MOLO007061 methylenetanshinquinone

DS21 MOL007063 przewalskin a

DS22 MOL007064 przewalskin b

DS23 MOLO007068 przewaquinone B

DS24 MOLO007069 przewaquinone ¢

DS25 MOL007070 (6S,7R)-6,7—dihydroxy—-1,6—dimethyl-8,9-dihydro—7H-naphtho[8,7-g]benzofuran—10,11-dione!
DS26 MOL007071 przewaquinone f{

DS27 MOLO007077 sclareol

DS28 MOL007079 tanshinaldehyde

DS29 MOLO007081 danshenol B

DS30 MOL007082 danshenol A

DS31 MOL007085 salvilenone

DS32 MOLO007088 cryptotanshinone

DS33 MOL007093 dan—shexinkum d

DS34 MOL007094 danshenspiroketallactone

DS35 MOL007098 deoxyneocryptotanshinone

DS36 MOL007100 dihydrotanshinlactone

DS37 MOL007101 dihydrotanshinone |

DS38 MOL007105 epidanshenspiroketallactone

DS39 MOL007107 C09092

DS40 MOLO007108 isocryptotanshi—none

DS41 MOLO007111 isotanshinone 11

DS42 MOLO007115 manool

DS43 MOL007118 microstegiol

DS44 MOL007119 miltionone [

DS45 MOL007120 miltionone [l

DS46 MOL007121 miltipolone

DS47 MOL007122 miltirone

DS48 MOL007123 miltirone 1l

DS49 MOLO007124 neocryptotanshinone I

puciuc b o b b a0
R A R R R A R R A R R R R R R R R
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= 1(£)
i MOL ID ST 4R VR
DS50  MOL007125  neocryptotanshinone 1=
DS51  MOL007127  1-methyl-8,9-dihydro—7H-naphtho[5,6-glbenzofuran—6,10,11trione PAE
DS52  MOL007130  prolithospermic acid PAE
DS53  MOL007132  (2R)-3—(3,4—dihydroxyphenyl)~2—[(Z)-3(3,4—dihydroxyphenyl)acryloylJoxy—propionic acid" 1=
DS54 MOL007140 (2)-3-2—[(F)-2-(3,4—dihydroxyphenyl)vinyl]-3,4—dihydroxy—phenyl]acrylic acid" VEE
DS55 MOLO007141 salvianolic acid G P&
DS56  MOL007142  salvianolic acid J PAE
DS57 MOL007143 salvilenone | P&
DS58  MOL007145  salviolone PAE
DS59  MOL007149  NSC 122421 PAE
DS60  MOL007150  (6S)-6-hydroxy—I-methyl-6-methylol-8 9—dihydro—7H-naphtho[8,7-glbenzofuran—10,1 1 -quinone 1=
DS61  MOL007151  tanshindiol B &
DS62 MOL007152 przewaquinone E F+&
DS63 MOL007154 tanshinone IIA P&
DS64 MOLO007155 (6S)-6—(hydroxymethyl)—1,6~dimethyl-8,9-dihydro—7H-naphtho[8,7-g]benzofuran—10,11-dione'"” P&
DS65 MOL007156 tanshinone VI P&
SZ1 MOL000073  ent—Epicatechin 1Lt
S72 MOL000300 dehydroeburicoic Acid Ll
S73 MOL001979  lanosterol L
S74 MOL001506  squalene Ll
S75 MOLO004368  hyperoside L
S76 MOL006504  (-)-Catechin gallate L
S77 MOL000415  rutin L
S78 MOLO000749  linoleic L
S79 MOLO000511  ursolic acid L
SQ1 MOL001494 mandenol =t
SQ2 MOL001792  dFV =
SQ3 MOL002879  diop =+t
SQ4 MOL000449 Stigmasterol =t
SQ5 MOLO007475 ginsenoside {2 =t
XYSI  MOLO11394  (2R,3S,4S.5R,6R)—2—(hydroxymethyl)-6—[[(3S,5R,8R,9R,10R,12R ,13R ,14R,17S)—12—hydroxy— [lipE—
4,4,8,10,14 —pentamethyl —17 —[(2S) -6 —methyl -2 —[(28,3R 4S,5S,6R) -3,4,5 —trihydroxy —6 — (hydrox-
ymethyl)oxan—2—-ylJoxyhept-5—en—2-y1]-2,3,5,6,7,9,11,12,13,15,16,17-dodecahydro— 1 H—c"
XYS2  MOLO11434  polyacetylene PQ-2 [iipEE
XYS3  MOLO11435  PQ-2 [life
XYS4  MOLO11442  (8S,9S,10R,13R,14S,17R)-17-[(1R,4R)-4—ethyl-1,5-dimethylhexyl]-10,13-dimethyl-1,2,8.9,11, [iipe=e
12,14,15,16,17-decahydrocyclopenta[alphenanthren—7-one'"®
XYS5  MOLO11455  20-Hexadecanoylingenol [life
XYS6  MOL006774  stigmast—7—enol PivES:
XYS7  MOLO006980  papaverine e
XYSS8 MOLO008173 daucosterol_qt PirES
XYS9  MOL008397  daturilin e
A MOL000358  beta-sitosterol =L S
B MOL005344  ginsenoside rh2 = ES
C MOLO00098  quercetin = itk
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Fig.6 PPl network of core targets of DZTMW (top 30)
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Fig.9 GO Functional Enrichment Analysis of DZTMP-AS (top 10)

F2 FHEBEBKAFEMERS D FIHEER
Table 2 Molecular docking results of active components

of DZTMW

%%ﬁg/( kJ-mol™)

TR T b AW RIUEE LRl AZR RN
AKT1 -31.67 -37.36 -34.89 -28.79 -53.64
TNF -33.51 -40.75 -36.57 -16.40 -57.11
1L-6 -18.83 -31.09 -23.01 -16.61 -35.98
TP53 -31.51 -33.26 -28.03 -21.25 -43.97
INS -19.87 -27.91 -23.39 -10.50 -37.03

L

10 AKT1 5B B 5 F X & E
Fig.10 Molecular docking mode diagram of AKT1

and salvianolic acid B
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iz A P ARSR AL NO B H ) AR R
1%, 18 HA R Rl 20 25 5 A g b L (P<0.01) , T
W3,

%3 A A ABER B ASMATEERRER
Table 3 Results of anti-inflammatory activity in vitro

of salvianolic acid B and salvianolic acid A

il ZEZEYREE/(pmol/L)  NO BEHUE/ (mol/L)
{EE — 8.52+1.34
REAIZH — 28.25+0.43%

FHIER B B AL 80 13.20+1.01%*
FHER B il Al 50 18.71+0.79%
FHBR B ARG 2 20 25.62+0.43%*
FPHBIR A ¥ A 10 13.02+0.21%%
FPHBIR A il 4] 5 25.12+0.85
FPHBTR A IR A 1 28.41+0.44
HFEKANATT U 10 6.25+1.75%

S FME, #P<0.01, SERIZHAR L, #*P<001 ,

4 g

P& KL BERT IR T AS AR
LR L2 7 I, AT B N Z24F I R Y
RO FERIE D o BT 5E R A48 S0 1 e 2%
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