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Dunn Flavonoids with Cyclooxygenase-2
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Abstract : Cyclooxygenase-2 is a key enzyme which catalyzes the conversion of arachidonic acid to prostaglandin. Cy-
clooxygenase-2 is an important target for developing anti-inflammatory drugs because prostagladin is an important inflam-
matory mediator. Spatholobus suberectus Dunn has anti-inflammatory effect, but the specific anti-inflammatory constituents
require further investigation to confirm. To formulate the molecular mechanism of flavonoids inhibiting cyclooxygenase-2
and screen flavonoids of S. suberectus with cyclooxygenase-2 selective-inhibitory activity. The Autodock 4.2 software was
used to do molecular docking studies of cyclooxygenase and cyclooxygenase inhibitor. Furthermore, flavonoids of S. sub-
erectus were screened with cyclooxygenase-2 selective-inhibitory activity. Two satisfactory docking models (R ,0.96997 ,
R*,0.84171) of Positive inhibitor and cyclooxygenase possessing predictive capability were obtained. The two models
can be applied to design selective cyclooxygenase-2 inhibitor. Among the 15 flavonoids of S. suberectus,3 ", 4", 7-tri-

hydroxyflavone , catechin, gallocatechin , epicatechin has strong cyclooxygenase-2 selective-inhibitory activity. These com-

pounds can be used as a matrix for the design of new type of anti-inflammatory drugs.
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Fig. 1  The structure of seven flavonoids inhibitors with COX-2
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Fig. 2 The structure of seven polycyclics inhibitors with COX-1
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Fig. 3  The structure of flavonoids of S. suberectus
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Table 1  The binding energy and pIC50 of flavonoids inhibitors with COX-2

featy B e v IR0 o
Compound (keal/mol) SZGE Actual T{E Predicted Residual (pM)

1 -8.89 4.54363 4.57096 -0.02733

2 -10.94 5.60206 5.41483 0.18723

3 -13.46 6.43771 6.45219 -0.01448

4 -13.73 6.57025 6.56333 0.00692

5 -11.77 5.89963 5.75650 0.14313

6 -13.58 6.28651 6.50159 -0.21508

7 9.14 4.59346 4.67387 —-0.08041

R2 ZIRZMFEFE COX-1 MUK E S B HEERH plC50
Table 2 The binding energy and pIC50 of polycyclics inhibitors with COX-1

e Bini?ffcz_lfirgy BRI A pICSO( kM) . ke
Compound (keal/mol) SEHE Actual Y Predicted Residual ( uM)
8 9.23 7.82391 7.38984 0.43407
9 -8.89 6.42022 6.68987 -0.26965
10 9.11 6.31876 7.14279 0. 82403
11 8.21 5.87615 5.28995 0.58620
12 8.19 4.89279 5.24877 0.35598
13 -7.85 4.72584 4.54881 0.17703
14 -7.46 4.00000 3.74591 0.25409
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Fig. 5 Correlation between the binding energy calculated and the pICs,of positive inhibitors
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Table 3 The binding energy and selectivity of flavonoids of S. suberectus with COX

N %54 A 1 BE Binding free energy (kcal/mol) i 1650
Compound CoX2 COX-1 COX-1/COX-2
37,47, 7-Trihydroxyflavone 9.11 -7.47 7.9
Calycosin 9.33 -8.17 0.4

Formononetin -8.94 - -
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Prunetin
Butin
Eriodictyol
Liquiritigenin
Plathymenin
Dihydroquercetin
6-Methoxyeriodictyol
Dihydrokaempferol
(28) -7-Hydroxy-6-methoxy-flavanone

Gallocatechin

Catechin

Epicatechin

-8.44 - -
9.24 -1.77 2.1
9.20 -7.81 1.7
8.99 - -
8.96 - -
8.79 - -
8.61 - -
8.61 - -
8.42 - -
9.85 -6.61 933.5
9.55 -7.55 8.2
9.00 -7.01 62.6
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Fig. 6 The binding mode of inhibitor 4 (a) and 1 (b) against COX-2
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Fig. 7 The binding mode of 3’,4",7-trihydroxyflavone (a) ,calycosin (b) ,butin (¢) and gallocatechin catechin (d) against COX-2
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