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Abstract: Objective To screen the potential type II So-reductase inhibitors from active ingredients of traditional Chinese medicine
(TCM) based on molecular docking and molecular dynamics (MD) simulation technology. Methods The molecular docking was
used to screen 26 monomer compositions from TCM. Based on the docking results, MD was performed to evaluate the binding
strength of compounds with protein. The binding free energy of the system was calculated using the MM/PBSA method. The in vitro
micro-reaction system was used to investigate biological activity. Results The binding energies of 26 monomer compositions from
TCM to type II 5-alpha Reductase were different. Among them, ligustroflavone, safflower yellow and hinokiflavone have low
binding energies to type II 5-alpha reductase, and their binding abilities were strong. The molecular dynamics simulation results are
consistent with the docking results (binding capacity: ligustroflavone-protein > safflower yellow-protein > hinokiflavone-protein).
The three components ligustroflavone, safflower yellow and hinokiflavone have a certain inhibitory activity on type Il Sa-reductase
with the ICso value of (42.12 + 3.83), (69.06 £ 6.35), and (191.28 £ 5.90) umol/L, respectively. Conclusion Among the screened 26
monomer compositions, ligustroflavone, safflower yellow and hinokiflavone have the potential to be used in the study of treatment
and prevention of androgen-dependent diseases, which provides a reference for further exploration and discovery of type II

Sa-reductase inhibitors.
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Fig. 1 Ramachandran plot of final model
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Fig. 3 Binding mode of protein and different ligands
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Fig. 4 RMSD between amino acid skeleton atoms from type Il Sa-reductase during simulation
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Fig. 5 Hydrophobic binding diagram of ligand-protein complex and fluctuation of RMSF of amino acid skeleton atoms
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Table 4 Binding energy of three compounds with type II Sa-reductase protein

o B A mol)  BHISHAE (I mol ) W AE R, RTEFICIER, 454 H HIRe/
(kJ-mol™") (kJ-mol™1) (kJ-mol™1)
7yt -403317+30.031  —922.865+44.556  590.506+36.006 —42.637+1.456  —778.314433.694
M E 372900+ 9.039  —222.559+£11.008  160.469+ 9.696 -17.9134+0.684  —452.904+15.078
AR -317.9261+18.359  —216.255+22.323  238.982415.234 -25.876+0.971  —321.075+22.156
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ROEE-T . g RS R — 8
3.5 SaR2 HNHIEMELEIE

MRS PR IR, I v LLAE B R A
FARUEE B HEAT AE A TS0 . SRR 5, FEHIR
FERIIE AN, 3 R SR SaR2 T LRI H] R HE 2 17
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YERIAN, 2 7R IR S 5 SoR2 HHIE
BERRIE R nn HEBUWER, PABERmNg&1E-: 7
T IR R 3 25 SaR2 YRERFRE 1)
g, MARGEGHRE S0 TS R8RS
S 3 B A FFREE ] SaR2 FITER

W TH R L T T I AR R A, BA
P A FHRRIE VR TT & B AA IRPE 22, H AT
A WAREHXT SoR2 FFNHITER . aiEitB Rz
HH LA B2 &0, A Bk P
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x5 L&A SoR2 BIINEUWER (X £s,n=3)
Table 5 Inhibitory effect on type II Sa-reductase enzymatic activity in vitro (X s, n=3)
2H %) C/(umol-L™) B 73/ (umol- L™ -mg~"-h ™) 2/ % ICso/(umol-L™)
o HE 0 206.16% 6.17 — 0
L 10 151.64+ 3.05™ 26.39+£1.48 42.12+3.83
20 14298+ 5.60*** 30.59+2.72
40 98.32+ 2.66™ 5227+1.29
80 88.37410.01" 57.101+4.86
160 40.71+ 4.16™ 80.24+2.02
AR RN N 20 153.10+ 4.82" 25.68+2.34 69.06£6.35
40 14173+ 6.84™ 31.20+3.32
80 91.24%+ 1.63™ 55.7140.79
160 84.50+ 4.08™ 58.98+1.98
320 68.25+16.60" 66.87+8.06
i R X T 20 168.69+ 4.61™ 18.11£2.24 191.284+5.90
40 151.64+= 4.99* 26.39+2.42
80 15298+ 7.15* 30.59+3.47
160 98.32+ 445" 5227+2.16
320 85.04410.75™ 58.72+5.22

x4t " P<<0.001

"*P<0.001 vs control group
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