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Abstract. Ginger rhizome has polyphenol component which is 8-gingerol. Recent research showed that the compound has role as anti-
inflammation and antioxidant. This study aim to analyze the role of 8-gingerol which interacts with COX-2. This study used in silico
analysis. Protein model COX-2 (ID: 6cox) was taken from Protein Data Bank (PDB) database while 8-gingerol (CID: 168114) from
PubChem. Docking and visualization of interaction between COX-2 and 8-gingerol using Discovery Study Client 4.1 software. We found
8-gingerol has the potential as an inhibitor of the COX-2 gene as evidenced by the 3 amino acid residues that interact with the ligands on
the active site and are supported by van der Waals forces and a bond energy of -340.3 cal/mol.
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INTRODUCTION

Inflammation in the body will increase for people with
Type 2 Diabetes Mellitus (T2DM). This happened
because some of their protein absent compare to health
person (Bare et al. 2018). The inflammation that occurs
also increases organ damage. One of the genes as a
promotror in inflammation of T2DM is COX-2. COX-2
acts as an inflammatory mediator. COX-2 will activate
prostaglandin G2 into prostaglandin H2 which can
increase inflammation in the body (Kellogg, Cheng, and
Pop-Busui 2008). The more protlaglandin H2 is produced,
the higher the level of organ damage, therefore it is
necessary to do inhibition at the genetic level. Some
research showed that natural chemicals compound that
inhibit COX-2 by in silico study (Bare, Kuki, et al. 2019;
Bare, Sari, etal. 2019; Tiring et al. 2019). Ginger rhizome
has the largest polyphenol component consisting of its
ingredients, one of which is 8-gingerol (Ghasemzadeh et
al. 2018; Mao et al. 2019). Rhizome of ginger (Zingiber
officinale) is a traditional herbs from Indonesia and known
for the potential. It categorized as a medicinal herb
because it can treat several health problems such as pain,
fever, coughs, cancer, asthma, and has anti bacteria, anti-

inflammatory, anti-oxidant properties, hypoglycemic, and
hypolipidemic (Bare, Maulidi, et al. 2019; Imtiyaz et al.
2013; Mao et al. 2019; Mohammed et al. 2019; Njobdi,
Gambo, and Ishaku 2018; Rehman et al. 2011; Saiah et al.
2017). This study analyzes the active side of 8-gingerol
which interacts with COX-2 as a step in inhibiting COX-
2 performance.

METHODS

Protein model COX-2 (ID: 6cox) was obtained from
Protein Data Bank (PDB) database while 8-gingerol (CID:
168114) from PubChem database. Docking COX-2 and 8-
gingerol using Discovery Study Client 4.1 software. The
3D visualization of the docking results was viewed using
the Discovery Studio and PyMol programs.

RESULTS AND DISCUSSION
The interaction between 8-Gingerol and COX-2

produces twenty-five amino acid residues that interact
with the ligands.
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Figure 1. Interaction of 8-Gingerol with COX2, a 3D structure of 8-Gingerol-COX2 complex, b. Ramachandran plot green triangle shows the active side of
COX2 which binds to the bioactive compound Ginger, c. 3D structure of the interaction of the bioactive compounds of ginger and COX2, d. 2D structure.

We found three amino acid residues that binding with ~ 1). Van der Waals force (ARG44, GLN42, ASNA43,
8-gingerol, they divided in some kind of bonds ARG469, GLU465, CYS41, ASN39, PRO153, PRO154,
Unfavorable Bump (GLN2327 and TRP2323), and GIY135, TYR136, GLY2324, SER49, GLUZ2322,
Conventional Hydrogen Bond (ALA156). These ASN34,CYS36,CYS47, GLN461, GLY45, LEU152, and
interaction formed energy binding 340,3 cal/mol (Table LYS468) give some effort to make strength the
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Figure 2. Pharmacochemical characters of the active site of cox2 on the 8-Gingerol-COX2 complex, a Hydrophobicity and hydrophobicity graph of the
active COX2 site, b. hydrogen bonding and hydrogen interaction plots, c. COX2 active side load, d. lonization of the active side of COX2, e.
solvent accessible surface.

donor and acceptor in GLN2327 (Figure 2b and table 1).
The interaction between 8-Gingerol and COX2 showed a  8-gingerol compounds tend to be neutral so that the
neutral level of hydrophobicity at the ligand surface ligands are filled with O (Figure 2c and 2d). The absorption
(Figure 2a). 8-Gingerol compound functions as a COX-2  of 8-gingerol is quite high (Figure 2e).

273



PROC. INTERNAT. CONF. SCI. ENGIN. 3: 272-275, February 2021

Tabel 1. The interaction between 8-gingerol and COX2

" Energy . From .
Interactions (calimol) Name Distance Category Types Chemistry To Chemistry
A:ALA156:HN - Hydrogen Conventional
:LIG1:0 3,00022 Bond Hydrogen Bond  H-Donor H-Acceptor
:LIGL -
A:ALA156 5,45218 Hydrophobic Pi-Alkyl Pi-Orbitals Alkyl
COX2-8 .340.3 B:TRP2323:HD1 Unfavorable
Gingerol ' -:LIGL:H 1,33585 Unfavorable Bump Steric Steric
B:GLN2327:0E1 Unfavorable
-:LIGL:C 2,05648 Unfavorable Bump Steric Steric
Unfavorable
:LIGL:H - Bump;Carbon
B:GLN2327:0E1 1,033  Unfavorable Hydrogen Bond  Steric;H-Donor  Steric;H-Acceptor

The combination or superimpose of those compounds
show higher potency as the inhibitor. This research we
found GLN2327, TRP2323 and ALA156 that bind with
the 8-gingerol. Those compound form a complex
binding to the proteins and posed an optimal inhibition
the protein. The complexity of these binding also
consist of several Van der Waals force that support the
interaction and also improve the binding stabilization.
In the result also showed that the complex of 8-gingerol
has different binding region in COXs. Role of COXs
enzyme is essential in metabolism and inflammation in
human body. The COX-2 enzyme is one essential factor
of inflammation (Ricciotti and FitzGerald 2011; Smyth
etal. 2009). High selectivity to COX-2 is a key property
for an inflammation drug. The COXs inhibition
occurred near the heme-binding or peroxidase site
(Simmons 2004), which might indirectly prevent the
prostaglandin synthesis (Zarghi and Arfaei 2011).
Commonly, reducing pain and inflammation has been
done by NSAIDs, such as acetaminophen.

CONCLUSION

8-gingerol has the potential as an inhibitor of the
COX-2 gene as evidenced by the 3 amino acid residues
that interact with the ligands on the active site and are
supported by van der Waals forces and a bond energy
of -340.3cal / mol.
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