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Effect Mechanism of Active Components of Shenmai Injection on Cytochrome 450 Based on

Network Pharmacology Approach and Molecular Docking Technology
LIU Yanwen, LIU Li
( Department of Pharmacy, Hunan Brain Hospital , Changsha, Hunan, China 410007 )
Abstract: Objective
Methods

online pharmacology database, and their active components were screened by oral bioavailability(OB) and gastrointestinal absorption,

To investigate the effect mechanism of active components of Shenmai Injection on cytochrome P450(CYP450).

The chemical constituents of Talinum paniculatum and Ophiopogon japonicas in Shenmai Injection were searched through the

which were taken as the molecular docking ligands. According to the literature reports, the subtypes of Shenmai Injection affecting
CYP450 enzyme were sorted out as the receptor of molecular docking. The ligand and receptor were docking by Autodock Tools v
1.5.6 software. Results A total of 155 chemical components were obtained from Shenmai Injection(88 chemical components from Tal-
inum  paniculatum and 67 chemical components from Ophiopogon japonicus). According to the screening criteria of high gastrointestinal
absorption and OB = 0.55,41 active components(27 chemical components from Talinum paniculatum and 14 chemical components
from Ophiopogon japonicus) were obtained from the active components of Shenmai Injection that had an influence on CYP450 and had
strong pharmacological effects. A total of 12 subtypes of CYP450 affected by Shenmai Injection were obtained, among which only five
subtypes had crystal structure. The main components with good docking results were the volatile oil and saponins of Talinum paniculatum,
the steroidal saponins and high isoflavones of Ophiopogon japonicus. Conclusion The active components of Shenmai Injection can affect
the activity of CYP450 enzyme,thus play a role in affecting cardiovascular disease and tumor.

Key words: Shenmai Injection; network pharmacology; molecular docking; cytochrome P450; cardiovascular disease; tumor; active compo-

nents ; effect mechanism
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1 #REFE

1.1 HEEREZHATIER

B < rp 2 R G0 2 F A B 2 (TCMSP, https : / /
temspw. com/temsp. php) 5 FF 245 25 & K 85 2 (TCMID,
http: / /www. megabionet. org/temid /) ; I F¥EAl /N>
(1 254X 8h 7 2% F0 24 W AH AL ¥ K FE (SIB, http: //
www. swissadme. ch/) ; 2 [ 2% ¥ $ 4% 72 (PDB, http: / /
www. rcsb. org/) s /Ny 7 BUPE JE (ZING, http: / /zine.
docking. org/ ).

s R 2y 55U i A (5 B2 o i TR
(BATMAN - TCM,
tem/ ) 5 = 4E 5 F S5 B A4 (PyMol , https : / /pymol. org/
2/) 5 53 1 %t $E 8 F (AutoDock Tools v1. 5.6, http: //
autodock. scripps. edu) .

1.2 BEZEHRUFER TR

TE TCMSP %32 2 {1 “Herb name” #ij A “ 2127 “ 2%
A7 #E TCMID $U4iE )% 1) “Herb” i A “HONG SHEN”
“MAI DONG”, 73 il Wt 5 A ¢ 1 73 5 76 o Sk i |, 78
BATMAN — TCM %45 J& 1) “Select input type” 1E “Herb”,
5 A “HONG SHEN"“MAI DONG”, Wt 45 #H 2 ). 4% , I F
TIGgtot.

1.3 SZiFHHRIEMER 7 IFiE

1.2 T T 45 2 19 21 2 F0 2 4 W 4k 5 i 4 38 i
PubMed (48 12 T #HOLALE AL = 4E 3 7458 8¢ Smiles
ID, -4 A SIB ¥ 15 , 3 ¥ Ab~4 i o i 25 R 8h )12 5
B, FIRAE DRI BE COB) 2 25 Wi oA AT HEiE
(ADME) i 72 v i 5 24 B9 280 4E Swiss ADME
B R S I DL OB KRR, OB {E i = R 24
Ror - HE ARG B 5 B CYP4A50 Fi P - B 2R
F1 (P — gp) RETE 18 38 h & B2 25k, HLPE (IR W) RE AR
HHF,CYPA50 Fl P —gp /i 9 5t 5E OB IS4, it—20
P T A T EE PR
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T R4 B S0 45 A ZINC B0 P 5% TCMSP 04
J% , LA mol #3304 R B 3D 4544 7 PyMol B4 ks
s M S5 0 iR 5, L pdb 48 AR AE 5 B S5 0 R 3
AutoDock Tools v 1. 5. 6 F£J¥ , i il i 5 . faf , 40 e JR T~
FBY, P A VBB W] e 5 B HARAE A pdbat A%
2 M RHEEAR
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2 H#R
2.1 SEEGREERS

SR T LS M A DG PR LS , il TCMSP
Bt PE 4y AR 3 74 A0 A4S, AL TCMID s 12 533
3 9 AF1 57 4, it BATMAN - TCM #4122 43 31l 75
2 9 AHN10 A5 IBRE MUy, A5 31 155 M
53 (212 88 A~ 424 67 4™) o1 Swiss ADME ™ MR 45 24
Rz J1%% 2% 0B, LLH I E W= F1 OB =0. 55 Jbr
HEHEAT O 6 o T 402 1 A2 2 1F Rbi(ginsenoside
Rbi) . A & B 1 Rb.(ginsenoside Rbh.) . A & B 1 Re
(ginsenoside Re) AZ B Rhl(ginsenoside Rhi) . A&
21 Rho(ginsenoside Rho) . A 2 % 4f Regs(ginsenoside
Res) 85T AT DL IR bn of: , (HL 40 1 5 e 1Y)
e, H X} CYP450 Jilf A 520 121 X 6 4> s a4l
ST B2 TR AS B 41 NG R (02 27
ANEL 144 T T IR B 7RO TR LR 1,
Hdr, ¢ A BR,9R, 10R) - heptadec — 1 —en -4, 6 —
diyne = 3,9, 10 — triol;C. }(3S,5R,6S5,8R,9R, 10R,
12R, 13R, 14R, 17S) =17 - [(2S) -2 - hydroxy — 6 —
methylhept -5 -en -2 -yl] -4, 4, 8, 10,
tamethyl -2,3,5,6,7,9,11,12,13, 15,16, 17 — dodec-
ahydro — 1H - cyclopenta[a] phenanthrene -3, 6, 12 — triol;
Cs (3R,5R,8R,9R,10R, 12R, 13R, 14R, 17S) -
17 - [(28) =2 — hydroxy — 6 — methylhept =5 —en -2 —
yl] -4,4,8,10,14 - pentamethyl -2,3,5,6,7,9,11,12,
13,15,16,17 — dodecahydro — 1H - cyclopenta[ a] phenan-
threne — 3,12 —diol; C: 4 (3S,5R,8R,9R,10R, 12 R,
13R,14R,178) =17 = [(28) -2 = hydroxy — 6 — methyl-
hept =5 —-en-2 -yl] —-4,4,8, 10, 14 — pentamethyl - 2,
3,5,6,7,9,11,12,13,15,16, 17 - dodecahydro — 1H -
cyclopenta[ a] phenanthrene — 3, 12 — diol; Cs & (3S,5R,
6S,8R,9R,10R,12R,13R,14R,178) =17 -[(2R) -
2 - hydroxy — 6 — methylhept -5 —en -2 -yl] -4, 4, 8,
10, 14 - pentamethyl -2,3,5,6,7,9,11,12,13,15, 16,
17 — dodecahydro — 1H - cyclopenta[a] phenanthrene -3,
6,12 — triol ; DNOP S4B 4 — iR — 1E-F K
2.2 ZHEEH

BB CYPASO 520 1A 56 SCiik , 36
We4E 12 4~ CYP450, £33 CYP1A2, CYP2C19, CYP2BI,

14 — pen-
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Tab.1 Active components of Shenmai Injection screened by ADME

®2 BEHREEECYPS0 THHZARER
Tab.2 CYP450 subtype receptor protein with crystal structure

Bt BA PubMed ID B AL OB
%% diosgenin 99474 High 0.55
jasmololone 5374699 High 0.55
N - trans - feruloyltyramine 5280537 High 0.55
ophiopogonanone A 9996586 High 0.55
ophiopogonanone B 53468064 High 0.55
ophiopogonanone C 10871974 High 0.55
ophiopogonanone D 11003181 High 0.55
ophiopogonanone E 316797 High 0.55
ophiopogonanone I 5318201 High 0.55
ophiopogonone A 10087732 High 0.55
ophiopogonone B 14826840 High 0.55
ophiopogonone C 11142766 High 0.55
orchinol 181686 High 0.55
ruscogenin 441893 High 0.55
a4 agidol 7 6928 High 0.55
globulol 12304985 High 0.55
P - tert - butylanisole 94750 High 0.55
Cy 10540577 High 0.55
myristic acid 11005 High 0.85
pentadecylic acid 13849 High 0.85
daturic acid 10465 High 0.85
piperonal 8438 High 0.55
zoomaric acid 445638 High 0.85
panaxynol 5281149 High 0.55
DNOP 8346 High 0.55
spathulenol 92231 High 0.55
coumaran 10329 High 0.55
G, 11468733 High 0.55
Cs 3800204 High 0.55
Cy 11213350 High 0.55
Cs 22392424 High 0.55
palmitic acid 985 High 0.85
panaxydol 126312 High 0.55
NSC692928 5469789 High 0.55
cedrol 65575 High 0.55
ginsenoside Rb 9898279 Low 0.17
ginsenoside Rb, 6917976 Low 0.17
ginsenoside Re 12855889 Low 0.55
ginsenoside Rhy 12855917 Low 0.17
ginsenoside Rh, 119307 Low 0.17
ginsenoside Rg; 9918693 Low 0.17

Fa%hF &a 4k a#E (L) G
2HI4 CYPIA2 1.95 A (Human)
4GQS CYP2C19 2.87 A (Human)
418V CYPIAL 2.60 A(Human)
3PMO CYPIBI 2.70 A (Human)
3E61 CYP2E1 2.20 A (Human)

CYP2J3, CYPIAL, CYPIBL, CYP2C11, CYP2EL, CYP4A1,
CYP4F1,CYP4F4, CYP4F5 4 Hirp 5 4~ B A F k4514
M2 B E RS2 AR B T TR LR 2.
2.3 SFXERIELER

i B 2 JE I Dfe S A7 A 5 AR ) AH AR L 2 R0

FE S GBI BT W 25 23 B A5 B 2 22 1 O W5 i)
CYP450 119 5 ™04 53 551 g 37 %o HAs 8 | 36 B it e A DA 3
P A% LAY B I F AT 5 1, TR 5 A 45 4 BE (Score)
{H - Score BN , TR LA 5 2R, G It AR , KA
A EAE A AT RE PR K L) Score < - 5.0 kJ/mol K
T ERRIE , 25 R IR 3 TGRSR 3% 5 CYP2EL Xf
P, 63% 5 CYPLIAL XF 4% .20, 74% 5 CYP1B1 Xf
PR, 77% 5 CYP2C19 X451, 63% 5 CYP1A2 Xt
FERIN B3 8.4 5 5 A4S CYP4A50 Ja] % el UL 1,
7] I, ophiopogonanone D 5 CYP1A2 Z[HJJER T 2 7%
7 A 4t (ASP313 Fl ASN257), 5 PHFI125 JE /i w -
B s coumaran 5 CYP2E1 M & LR 7% FL PHEA78 TE i —
m 4 ; ophiopogonone A 5 CYPIB1 F) 4 FE iR 5% 3& ASP333
TE oy & S, 5 ASN228 JE i & s, SPHE231 FE AL 2
- i, 5 PHEI34 JE R 7 — £ ; ophiopogonanone F
5 CYP2C19 W& SE MR AR 5L GLY296 JTE L S & A sk, 5
PHE114 & B = - = & ; DNOP 5 CYP1A1 Z [8]JE & 3
A5 7 A8 (ASP320 #1 2 4~PHE123), 5 PHE224 JE A{
- SRS R WoR  E 2o A BAE R
PR, S22 0 SRS TR AT Y RE 5 CYPAS0 M2 A 1) 21
HE R % A B A Rl VR AR E A5 A, 4P CYP2EL,
CYPIAIL,CYPIBI,CYP2C19,CYPIA2 f 5 il 1 11 A5 %5 W
VT VR RE o FT UL , 228 1 R TE RIS E o —Fh 28 S
25 AR B 7
3 itig

ARARTEAE R R, BA B B s Ui OB 1y
L A5 R RN R R, A R
58 B 1A SR SR 1 S B2 18 o TR O I AR B9
T , 222 T ST RGE o 0 O T RE O LET 4E 4k, T
XF kO U PR AR ALK R #E.O LR A E T 40 2
SR ] S0 LR A U B AN TS R R, 2 R Ak
i AT VG M, LA % B bk B AT MR 2/ S N SR e BT A
O, AT Ha0, 175 5 1 AL 0 1, 9/ KRR
JULZH AL 9 T s R R 2 21 S ELARE P A3 A O IS T
AT FOAIF 9 o 22 263 P B A3 o a0 P O FTURE 6 % i Bt i 45
AR ER 4 B D WEL N EZAH PR
g3 Z—, Al FEAIR DOX 5 TG PR A SR AR, G ik 4 o )
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R3I DFHEBELEESHERIELE R (Score< - 5.0 kJ/mol)

Tab.3 Results of the binding energy scores of molecular docking(Score< —5.0 kJ/mol)

BE RA Score || %5 BA Score || 2% BA Score || .8 KA Score
CYP2E1 coumaran -6.5|| CYPIBI coumaran -7.2| CYP2C19 Gs -5.0CYP2C19 spathulenol -7.1
CYPIAL G -7.3 daturic acid -7.2 cedrol -6.7 zoomaric acid -5.6
coumaran -6.9 DNOP -5.7 coumaran -5.4| CYPIA2 G, -6.6
daturicacid -7.6 jasmololone -85 daturic acid -5.5 coumaran -1.2
DNOP -6.1 myristic acid -7.4 globulol -5.9 daturic acid -7.0
jasmololone -8.0 NSC692928 -7.8 jasmololone -5.8 jasmololone -8.0
myristic acid -7.1 N - trans - feruloyltyramine - 9.7 myristicacid -5.5 myristic acid -1.3
NSC692928 -1.9 ophiopogonanone A -1.0 NSC692928 -5.4 NSC692928 -8.0
N - trans - feruloyltyramine - 9.0 ophiopogonanone B -6.8 N - trans - feruloyltyramine ~ -7.0 N - trans - feruloyltyramine - 9.4
ophiopogonanone A -39 ophiopogonanone C -7.6 ophiopogonanone A -1.3 ophiopogonanone A -6.7
ophiopogonanone B -5.3 ophiopogonanone D -6.9 ophiopogonanone B -6.9 ophiopogonanone B -6.3
ophiopogonanone C -5.8 ophiopogonone A -12.1 ophiopogonanone C -7.4 ophiopogonanone D -6.9
ophiopogonone A -11.9 ophiopogonone B -10.4 ophiopogonanone D -9.6 ophiopogonone A -11.2
ophiopogonone B -9.8 ophiopogonone C -5.6 ophiopogonanone -6.0 ophiopogonone B -1.5
ophiopogonone C -9.9 orchinol -10.6 ophiopogonanone F -5.4 ophiopogonone C -1.2
orchinol -9.9 palmitic acid -7.4 ophiopogonone A -8.7 orchinol -9.9
palmitic acid -7.4 panaxydol -1.5 ophiopogonone B -6.8 palmitic acid -1.5
panaxydol -7.6 panaxynol -7.9 ophiopogonone C -7.4 panaxydol -7.8
panaxynol -8.1 pentadecylic acid -1.3 orchinol -6.6 panaxynol -71.9
pentadecylic acid -1.6 piperonal -7.4 palmiticacid -5.2 pentadecylic acid -1.3
piperonal -6.7 P - tert - butylanisole -1.2 panaxydol -5.1 peperonal -7.1
P - tert - butylanisole -1.2 zoomaric acid -1.7 panaxynol -6.1 P - tert - butylanisole -6.9
zoomaric acid -7.8 ophiopogonanone £ -5.0 pentadecylic acid -5.2 zoomaric acid -7.8

CYPIBI agidol 7 -6.0 ophiopogonanone F -5.0 piperonal -5.4 cedrol -5.0
G -7.4 P - tert - butylanisole -5.9

7 34, TRE O UL AR AR B VR AT A IR E A O I, 2
2 VE S YRGE I A2 AE 20 LA g, A o R A A, T
FETIRE , DT 5 B 5 PL kg 4 ) o 22 4 9 R0
GyFAEAT B REII I R G A375 dIMIRG A 5
AL T A, 22 A TP bR AR A R S R A
R 7 P 3 e, T R ) 250 i A S R L)
WAL PHTT Inc RNA, DT 210400 il 200 it 354 5 1 1 1207

SRS RS, 5 CYPIA2, CYP2C19, CYPIAL,
CYP1B1,CYP2E1 MV HAT B 25 65 16 M0 Lo 224
2 A BATIERLT o O A B T 5 0 T, 22 4 S 1 D il
5T CYP2J3, 358 P 5 M £5 5 85 11 SERCA2a 16 7,
T 5 PN B P 25 7K, DT s R BRC JUL A B F) o0 3
RV CYP2C19 FE R 43 BRI AT H K48 5 2 4F 5 O I
M W PP /MR PR, Z 4B H D 5
CYP2C19 454 1 PEF AR (Score = - 9. 6) , HE/R A 52
IRZE B R SRR E , & A2 AH B AR FH A AT RE R SR
A2 4147 D 2t B CYP2C19 3 1 1 i 3% 0
M B, A F ik — 2 0 56 0F e, 45 S
CYP2E1 1 CYP1A2 JG 12!, S22 1E S A S i
FAT SIS T CYP2ET mRNA i35k, KA S #

30

TESTBORT CYP2EL W5 S AE W] RE th &2 I th £ 2 F
A2 A LR DTk 7 w] D 3ok s rh 2l i 28 G S A QI
21 1 A I PR S B, T BRI R X DA 3K B 0 I
VR FE O I A A X A 2 W 1% il R A
259 o AH 21 2 HAR 0 3% PE Lo AF 3 T CYP450 i 5%
M) o I 5 0 FR B S8 4R B 3 0 o DA R85 SR S 2 v 4
VRO P 4338 3 B MR CYP4S0 , MM & 440 I A5 A 4
FH B T 25 AR T Ak o 7E MR E 9 T T, BRI
RIWESZ T LS F 4 NHE R Y 2 A
JifRE /B2l CYPA50 i T A e Mg i 97 5k g i AR
RPN HSEFIIR L5 F2 4 R
520 CYP450 M6 , AT 35 240 I 7E T, o il 2>
P TIE

g5 IR A B 5T AT 43 BT 1 R 4 2 2 T RO
CYP450 (52 M HLH {5 X 4% 25 322 R T X AR
— 8 JR BRAE AR N AP 2 A R0 AR R A o 38 5 2
— I B
RSN
[ FFFH, A48 . AEEHRAOBERERFREE]T].

16 R B 25 ik F 4% ,2017,4(14) :2762 - 2763.
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DNOP - CYP1A1(Score = —6. 1)

E1 SZEHEBIEDE S 4 CYP450 B AT EAEK
Fig. 1

Docking mode among some components of Shenmai Injection
and five CYP450
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