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Abstract: Objective To study the material basis and mechanism of Corydalis Rhizoma in the treatment of myocardial ischemia by
using molecular docking technology. Methods In this paper, the target small molecule compounds were screened by TCMSP
platform, and Maesrtol1.1 software was used to dock the small molecule compounds in Corydalis Rhizoma with the corresponding

target protein. Cytoscape 3.6.1 was used to construct multi-component-target network pharmacology figure, and its network
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characteristics was elucidated by topology analysis. Results Among the 16 myocardial ischemia-related targets, 8 quaternary amine, 1

flavonoid, and 2 tertiary amine bases showed good docking results. The docking results of quaternary amine compounds and flavonoids

were generally better than those of tertiary amines. In the docking results, there were 10 kinds of target protein in the quaternary amine

base with higher quaternary amine base than tertiary amine base. The results of network pharmacology analysis showed that the

network heterogeneity was 0.57, the average number of adjacent nodes was 3.59, the characteristic network length was 3.02, and the

network centrality was 0.21. Conclusion

Corydalis Rhizoma quaternary amine compounds such as coptisine, palmatine,

dehydrocorybulbine, jatrorrhizine, columbamine, berberine, and quercetin may be the material basis for the treatment of myocardial

ischemia. Corydalis Rhizoma treatment of myocardial ischemia is the result of the interaction between multi-component and

multi-target.
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Table 1 Related targets of myocardial ischemia M, EELEIEH ( dehydrocorydalmine ) AEINEE
R AR ft’5  PDBID UniprotID Ol (columbamine). FIEMH, (coptisine). FEE
émﬁ@fﬂ%ﬁﬁﬁj\¥ ! ICAML1P33  P03362 H 52X (dehydrocorybulbine). 13-FJEE D+ 5
E;EQZEE R TINNCE Sa féﬁ; Eg;g; (1 3—methy1palrflatrubine ) ZGiREE (jatrorrhizine). 13-
ﬁ{}ﬁ E% El BCL2 1YSW P10415 Eﬁ %%%%%ﬁ HH ( 1 3—methyldehydrocorydalmine ) %D
T G BAX 2G5B Q07812 /INEET, (berberine) 8 Tk & I SRAFEIF I 0] 4 4
AT TSN T STAT3 IBGl  P40763 FEHEEH AW S 6 MNP A (PAR2. BAX. NF-kBI1.
- ?i;‘; 3 CASPSODM PSR CASP3. TNF-a. RYRD) RATEUFLEA. LA
e NiaBl  aap  plosss RIS JURMERRAL AT LUR T
ryanodine S {k 2 RYR2  3IM5 Q92736 bRt EE I B (H-bond) . m-n HEAR (-m stacking)
4 R/ R IR 1 AKTI 3096  P31749 ANPHES 7-m Ccation-n) S5AH ELAE HIEAT 415 - B0,
o f{;ﬁf INKI' - 3PZE  PAS983 45 b5 RYRD {ygs £ o, 20K AW IIRIE S Leuo2
BTG S A 2 PAR2 SNDZ P55085 gy A i e e
LI 45 ATP il ATP2A2  3TLM P16615 ﬁéﬁka%j EE BAX Hyfierht, Jiilh ik 2k
ST A 9 CASP9 INW9  P55211 Tyr100 JE K cation-n #H HAEH s 7/£55 CASP3 45 &
b 5atle COX2  3NTG  P00403 , Ho95 IR L5 M 5 Phe256 2 [ R n-m AH LA F
x2 RS S5 PS5 MU LI SIFER AL SPIH) Docking Score &
Table 2 Docking Score values for successful docking of compounds in Corydalis Rhizoma with five or more targets
e Docking Score
AKTI  TNF-« RYR2 JNKI ICAMI COX2 CASP9 CASP3 BCL2 PAR2? NF«BI HSP0 BAX ATP2A2 INOS
quercetin 869 673 641 862 466 853 633 669 579 587 584 -7131 661 818 -8.65
columbamine -123 0 -667 124 800 -S40 -1004 587 673 A7 -5000 519 =50 -1.19
corydalmine -5.82 468 -429 581 588 393 -4 481 519 893 -5.83
dehydrocorybulbine -841 700 -529  -704 373 <970 610 687 371 446 4TI -537 829 -6.44
palmatine -122 <529 <562 686 399 862 609 730 -4M -387 452 566 672 -6.35
tetrahydroprotopapaverine -156 608 551  -701 48  -789 673 662 514 512 -5.05 =519 -635 823 -6.52
dehydrocorydalmine -6.88  -6.86 -451 -804  -580 700 436 520 530 -500 575 706 -6.27
dehydrocorydaline -5.34 -740 352 540 699 397 435 -469 556 117 -647
dihydrosanguinarine -841  -690 -522 823 367 812 -S81 678 421 -466 441 S -7.06 =57
clarkeanidine -1 =519 555 <721 416 837 <555 630 <534 553 535 453 538 844 -6.32
coptisine -107 0 -694 632 826 469 882  -588 696 506 446 458 519 535 676 -1.10
berberine -0 -629 <563 860 <395 <923 620 694 -3.69 -437 529 551 <731 =150
jatrorrhizine -113 662 524 670 467 931 661 662 389 -383 0 S 553 803 -547
(8)-(-)-tetrahydropalmatine -6.54 354 520 721 324 886 -S61 670 434 -3 544 S8 767 -5.60
13-methylpalmatrubine -197 0 -635  -600 -798 433 943 562 617 548 -417 0 S50 S Im =591
N-methyllaurotetanine -181 664 560 748 =783 590 482 -350 500 500 <550 483 87 -5.62
stigmasterol -1 AT 40 AL 24l =587 581 -34S -3.38 -399  -3m
(8)-(+)-bulbocapnine -163 653 =525 741 367 839 587 408 438 343 396 402 568 -6.26 -5.76
13-methyldehydrocorydalmine 729 -637 =532 -735 461 933  -6.06 -363 504 -478 591 854 -6.45
cryptopin -132 =592 -4.96 -3.84 -641 -541
(-)-alpha-N-methylcanadine ~ -6.25  -6.16 565 -781 -3.63  -822 593 594 367 -434 363 433 -6.56 -5.07
(+)-corydaline -6.61 =509 -147 605 590 395 414 44 AR 805
(+)-corynoline -651  -630 -539 344 -603 462 407 -493 567 4l4 691
saulatine -631 562 -680 486 406 -632 590 409 -491 471 471 A4l6
(+)-bicuculline 569 485 554 607 327 668  -637 550 438 370 403 47T 435 148 -6.10
tetrahydrocoptisine -8.03 -5.85
capaurine =523 -639  -718 360 715 610 640 503 386 471 -S44 528 836 -5.86
trimetazidine -580 556 -621 603 325 <709 614 464 392 524 526 601 613 764 -6.10
verapamil =139 536 662 -368 335 =549 -434 230 48 -622 520 686 =597
diltiazem -545 585 592 400 301  -652 661 =579 351 299 299 393 592 557 -5.03
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Fig. 1 Binding modes of selected compounds with selected targets
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