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ABSTRACT Objective: To find selective Cyclooxygenase-2 (COX-2) inhibitors with thromboxane A2 receptor (TP) inhibition with
the aim of reducing their cardiovascular disease risk. Method (s): In this study, a total of 512 TP inhibitors were obtained from public
databases. Through molecular docking, molecular dynamics simulation, and ADMET prediction, a compound named TP84 was
identified. Result (s): The molecular docking results demonstrate that TP84 exhibits higher affinity for COX-2 and lower affinity for
Cyclooxygenase-1 (COX-1) compared with rofecoxib, a previously approved selective COX-2 inhibitor. Furthermore, molecular
dynamics simulation reveals that TP84 binds unstably to COX-1 during simulations, whereas TP84 can bind COX-2 stably. The binding
free energy of TP84 to COX-2 was three times higher than that of COX-1. Furthermore, the medicinal chemistry, absorption, distribution,
metabolism, excretion and toxicological properties of TP84 are predicted by ADMET to be within the acceptable range for drug-like
candidates. Conclusion(s): TP84 is a potential selective COX-2 inhibitor drug with low cardiovascular disease risk.
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Table 1 Molecular docking results

Binding energy of COX-2 Binding energy of COX-1

PubChem CID
(kcal/mol) (kcal/mol)
TP428 10249316 -10.8 9.2
TP84 14953120 -10.6 -1.4
TP115 44366545 -10.6 -8.9
TP117 10601707 -10.6 9.2
TP161 44209494 -10.6 9.2
TP27 18675848 -10.4 -9.8
Rofecoxib 5090 -10.2 =19

RN, 5 COX2 Z5E e T & A F 1 (-10.2
keal/mol) [ 4k & ¥ 7 TP428 TP84 TP115.TP117.TP161 .
TP27, £MixX 6 ™MLY 5 COX-2 MM B FH M. &
A5 COX-1 [E5-EREH -7.9 keal/mol , T 7E 6 Mk &

Yy, {4 TP84 5 COX-1 MIZEAfigEs T -7.9 keal/mol, k%
7.4 keal/mol, KL, 78 512 Fft TP /NrFHII%] o, TP84 ELAT
e B E A S R g COX-2 AT . AR COX-1 2617, J&
TR R COX-2 i3]
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Fig.1 Schematic representation of the interaction

Note: A represents the interaction between rofecoxib and COX-1; B represents the interaction between TP84 and COX-1; C represents the interaction

between rofecoxib and COX-2; D represents the interaction between TP84 and COX-2.
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Note: A represents COX-1 and TP84; B represents COX-2 and TP84.
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Note: A represents COX-1; B represents COX-2. Asterisks indicate hot spot residues.
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% 2 ADMET &R
Table 2 Results of ADMET prediction

ADMET properties Permissible rang Rofecoxib TP84
Physicochemical property MW 100~600 314.06 372.1
nHA 0~12 4 4
nHD 1 1
TPSA 0~140 67.51 55.12
logP (log mol/L) 3.014 4.667
Medicinal Chemistry NPscore -5~5 -0.256 -1.134
Lipinski Rule Accepted Accepted
Absorption Caco-2 Permeability (log >.5.15 -5.598 469
cm/s)
Pgp-inhibitor 0~0.3 0.01 0.007
HIA 0~0.3 0.005 0.003
Fi, 0~0.3 0.003 0.004
Distribution PPB <09 0.99 0.976
VD (L/kg) 0.04~20 0.626 0.477
BBB (cm/s) 0.037 0.165
Fu = 0.05 0.02 0.0135
Metabolism CYP inhibitor 0.146 0.096
CYP substrate 0.358 0.297
Excretion CL (ml/min/kg) 0.535 3319
T, 0~0.7 0.116 0.075
Toxicology H-HT 0~0.7 0.592 0.35
AMES Toxicity 0~0.7 0.006 0.053

Note: MW, Molecular Weight; nHA, Number of hydrogen bond acceptors; nHD, Number of hydrogen bond donors; TPSA, Topological polar surface area;

logP, Logarithm of the n-octanol/water distribution coefficient; NPscore, Natural Product-likeness score; Caco-2, Human colon adenocarcinoma cell lines;

Pgp, P-glycoprotein; HIA, Human intestinal absorption; Fiy,, The human oral bioavailability 30% ; PPB, Plasma protein binding; VD, Volume

Distribution; BBB, Blood-brain barrier; Fu, Fraction unbound in plasma; CYP, Cytochrome P450; CL, Clearance; T, Half time; H-HT, Human

hepatotoxicity.
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