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ATEIERE A (ROS), #IHIE O SEUML . #4G Cu (1)
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AR FEAE T ChemDraw HCf: H T0 2 25 10 23 5
OpenBabel 2.4.1 B FFE 7401 At g, HmT O
% 3 http://openbabel.org/ % # T # %% Hl; AutoDockTools
- 1.5.6 AT 170, %M Scripps Research Institute
I %, 1 H B U7 W 3l https:/cesb.scripps.edu/software/
autodocktools/ N2 ; PyMol {4 H T X245 SR ml AL,
T M htps:/pymol.org/2/ T2k
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FHVING T 4% 8 Pubchem ( https:/pubchem.
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NCBI ( http://www.ncbi.nlm.nih.gov) ., GeneCards ( http://
www.genecards.org ) I TARBUZ (R 1 AU MH B
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1 NS FECORPUERES 1 N = LS HAE
% Pymol 40 FEL J& (7 % 4 Ik F§. NF—x B, PAR2,
MMP-1, MMP-2 1. ff &2 R & 1 ) = 4L 4544, Q0 &2
F7Re

IR

2 FREFAES. NF-k B. PAR2. MMP-1. MMP-2 AftS{AEH
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32 MRS 5T SHREAR FIHEER

BTN TR S Z R E G5 T Tk, PR
554 Z R E A PR A R INETUR, SR ER,
BT B 2 55 1% S R B8 2 /R 5 11 (P14679 ) . NF—« BAZ{f
% 1 (P19838) . PAR2%Z K & [ (P55085) & MMP-2
ZUREF (P08253) , HWHEA RIFMA GRS, 466k
4> 9 A —4.10 kCal/mol, —3.81 kCal/mol, —3.10 kCal/mol
Iz ~4.09 kCal/mol., FiZLIZ S MMP—13Z{KE [ (P03956 )
ToEk G RE .

x1 BB S s ZAERESH

ZEGHe/
ifknisr  CAS%H SEREH UniProt ID |
kCal + mol
Tk I P14679 -4.10
NF-« B P19838 -3.81
PiZEER  1135-24—6 PAR2 P55085 -3.10
MMP-1 P03956 9.40
MMP-2 P08253 ~4.09

T PyMol B, BB IR 55 Tk S R g 2 (R 28 1 PO 32
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ATHLINE 4 TR, BT, FIBLERS: & T NF-«Bfty  PIBIRRTTREEILS NF - « B 26, MRHUES @,

Iﬁ.ﬁj(éﬁ,%,(/r\glg , ﬁﬁgéﬁ—% NF- k BJ:E/\] Arg54 %D Pro51 é%: ﬁfﬁﬁ%ﬁﬁ%wﬁl [6]0 E PAR2 ﬁﬁa *ﬁ %E’F%J\Eﬁgﬂﬂ@‘
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TR R AR RSP AR S, 96T MMP — 2, CVERISSTE
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) T i MMP - 2 K B, A5 AT BT S MMP - 2
E4 PTEREA'S NF- « BRI, EREARRAEOER oo/, HEPIRIATREILS MMP -2 ey, AR
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Explore the Molecular Mechanism of the Skin Care Efficacy of Ferulic Acid by
Molecular Docking Technology

Xue Yong-hong, Sun Xia-hui, Zhao Li-ping, Yu Xue-qi
(Shandong Xianse Medical Technology Co., Ltd., Jinan, Shandong, 250000)

Abstract : To investigate the interaction patterns of ferulic acid with key skin targets using molecular docking
technique, and to elucidate the molecular mechanisms underlying its whitening, soothing, and anti-
wrinkle effects. Three-dimensional structures of tyrosinase, NF-kB, PAR2, MMP-1, and MMP-2 were
obtained from the Protein Data Bank (PDB). Molecular docking of ferulic acid was performed using
AutoDockTools-1.5.6 software, followed by analysis of binding energies and key amino acid interactions.
Ferulic acid exhibited favorable binding to tyrosinase, NF-kB, PAR2, and MMP-2 with binding energies
of -4.10 kCal/mol, -3.81 kCal/mol, -3.10 kCal/mol, and -4.09 kCal/mol, respectively, via hydrogen bonds,
hydrophobic interactions, and m-m interactions at the active sites of these targets. No binding was observed
with MMP-1, with a binding energy of +9.40 kCal/mol. Ferulic acid exerts whitening, anti-inflammatory,
and anti-wrinkle effects by targeting and regulating tyrosinase, NF-kB, PAR2, and MMP-2, providing a
structural biological basis for its application in functional skin care products.

Keywords : Ferulic acid; Molecular docking; Tyrosinase; Nuclear factor kappa B (NF-kB); Protease-activated
receptor 2 (PAR2); Matrix metalloproteinase
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