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Mechanism of Dioscoreae Nipponicae Rhizoma treating myocardial ischemia
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Abstract: Objective To study the material basis and mechanism of anti-myocardial ischemia of Dioscoreae Nipponicae Rhizoma
through LC-MS technology, pharmacodynamics in vitro, and molecular docking technology. Methods The UPLC-Q TOF-MS
technology was used to identify the main compounds of Dioscoreae Nipponicae Rhizoma. The effects of methanol extracts of
Dioscoreae Nipponicae Rhizoma with different concentrations (40, 10, 4, 0.4, and 0.004 mg/mL) on the viability of H9¢c2 myocardial
cells after hypoxia/reoxygenation injury were observed. Autodock vina software was used to perform molecular docking between
potential pharmacodynamic substances and key targets. The related results were mapped and analyzed by Cytoscape 3.6.1. Results
Seven chemical components were identified from the methanol extract of Dioscoreae Nipponicae Rhizoma, and the methanol extract
of Dioscoreae Nipponicae Rhizoma was proved to have a protective effect on H9c2 myocardial cells injury by hypoxia/reoxygenation.
Furthermore, the components of DNR were screened and five active components (diosgenin, dioscin, piscidic acid, protodioscin, and
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prosapogenin A) related to anti-myocardial ischemia were identified. The results of molecular docking showed that the energy of
potential pharmacodynamic substances with key targets NSO2, NSO3, COX2, and HSP70 was lower than -8 kcal/mol. Conclusion
The compounds of Dioscoreae Nipponicae Rhizoma such as steroid saponins might be the material basis for the treatment of myocardial

ischemia. Dioscoreae Nipponicae Rhizoma treatment of myocardial ischemia is the result of the interaction between multi-component

and multi-target.

Key words: Dioscoreae Nipponicae Rhizoma; anti-myocardial ischemia; UPLC-Q TOF-MS method; diosgenin; dioscin; piscidic acid;

protodioscin; prosapogenin A
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Table 1 Chemical composition identification results of Dioscoreae Nipponicae Rhizoma

5 B tr/min wEY sy BSE (mi) MEE (mfn) #E (XW0OWAET (miD
1 ESI- 074 D-(-)-ZETH C7H1206 191.055 6 191.055 6 0.0 173.04. 161.04. 145.06
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7 ESI* 656 ZEHREH A CaoHe2012  723.4319 723.4335 2.1 415.32, 397.31. 253.19
e 55 0 B b
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Table 2  Cell viability at different periods of hypoxia
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Table 3 Targets associated with myocardial ischemia

75 HUEE A A TR Bk Uniprot ID PDBID
1 H 4/ 3-8 CXCL8 P10145 1ILQ
2 Bz T NF-xB1 P19838 1SVC
3 RAC-o 2 5 [ 75 2 B & 1 AKT1 P31749 2UZS
4 AR LA 2R e Wty INOS\NOS2 P35228 3EJ8
5 PARTEEH HSP70 P17066 3FE1
6 Fe bR 21 3 CASP3 P42574 3KJF
7 2 2RI B E T 14 MAPK14 Q16539 3MPT
8 MEM R 2 AR ESR1 P03372 30SA
9 4 ffa e R Bt S p53 TP53 P04637 3ZME
10 i ks DRI T U R 2 11 AR sre SRC P12931 AMXZ
1 ARG Rtz C EALBEZ AR NI COX2 P35354 5F1A
12 SRR B 5 C MYC P01106 5150
13 c-Jun Z kAR v MAPKS P45983 5LW1
14 JiyR R B 1 TNF P01375 5MU8_I
15 B BSOS 2k 2 PAR2 P55085 5NDZ_A
16 2 R F5 A B e 1 MAPK1 P28482 5NHF_A
17 H4 A 3-1B IL1B P01584 5R8D_A
18 FRA T AP-1 JUN P05412 5T01
19 TR KA T2k EGFR P00533 5UWD_A
20 PR EA BCL2 P10415 6GL8_A
21 WK 45 ATP g ATP2A2 P16615 6LN5_A
22 GO ST MERBET 3 STAT3 P40763 6NUQ_A
23 W —E B AT NOS3 P29474 6POY_A
24 &N FAEKETF A VEGFA P15692 6213
25 AR LS 3-I 1T o WAY PIK3R1 P27986 7CIO
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Table 4 Docking results of five components of Dioscoreae Nipponicae Rhizoma with 25 targets related to myocardial ischemia

454 g/ (keal -mol ™)

B H 44 PR
ERieH ERiEH T RSN AR BUEH A JEBEH
NOS2 -11.4 -10.1 -7.3 -11.3 -9.9
SRC -10.9 -10.2 —6.8 -10.2 -8.7
NOS3 —-10.6 -10.3 -7.7 -11.1 -11.3
MAPKS -10.5 -10.2 -7.1 —-94 -9.8
COX2 -10.4 —-10.5 —6.7 -10.6 -9.9
TNF -10.3 -9.5 -7.0 -9.8 -9.2
MAPK1 -10.0 -9.0 —6.0 -9.5 -8.0
MAPK14 -9.8 -10.4 —6.5 -9.6 -8.3
CASP3 -9.3 —8.6 —6.3 -10.1 -9.3
IL1B -9.0 -7.8 —5.6 -9.2 7.1
STAT3 —8.9 —6.8 -5.0 -8.3 —8.3
HSP70 —8.8 -6.9 -8.2 —8.6 -7.4
EGFR -85 -9.8 —6.0 -9.1 —8.8
ATP2A2 -84 -8.4 -7.8 —8.7 -10.4
MYC =79 —6.7 -5.3 =73 =72
VEGFA -7.8 -7.0 -5.3 =75 =7.0
PIK3R1 -7.8 —6.6 -5.1 -74 —6.7
PAR2 -7.8 -7.9 -5.8 -8.0 -7.4
CXCLS8 -7.8 -9.3 -5.0 -7.8 —6.7
BCL2 -7.8 -7.8 -5.8 —8.6 -8.4
AKT1 -7.8 —6.6 -5.4 -74 =73
TP53 =77 —6.8 —6.5 -85 -74
NF-xB1 -7.6 -7.4 -5.5 -7.6 7.1
JUN —6.8 -6.3 -5.1 —6.7 -6.3
ESR1 —6.6 —6.7 —6.4 —6.8 —6.2

%fﬁéﬁ NOSZ

B A R P BT RO 4 45

%?ﬁ E*&Tm Cox2

Niéﬁt%%@Eﬁ& HSP70 g?ﬁo& KL9F A - NOS2

El3 FEHVMSSERENESER

Fig. 3 Binding patterns of major drug components and targets

» B EMANATE

JE S A F - NOS3

GLU492. VAL493 W FEMEE K T miKizfh. 5

NOS2 [£] GLN263. ASP382 #il GLU377 55k T ik JR 2 B A BAE BT RIRERRE 13 A, B
S, HoN e 45Ky 5 TRP90.LYS123. THR126. NOS3. ATP2A2. NOS2. COX2. MAPKS8. CASP3.
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Fig. 4 Composition - protein target network diagram
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