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Inhibition of COX-2 gene expression via NF-£B pathway by Ichungwhan

Myung-yong Son, Ji-Cheon Jeong

Dept. of Intemal Medicine, College of Oriental Medicine, Dongguk University

Objectives : The present study was undertaken to investigate the molecular mechanisms of Ichungwhan for inhibition of
cyclooxygenase-2 (COX-2) gene expression via suppression of NF-«B (nuclear factor #B) using aged rats. NF-«B is the most
important modulator of inflammation and NF-«B regulates the gene expression of several pro-inflammatory cytokines, such

Methods : In the experiment, we investigated the scavenging property of Ichungwhan on reactive species (RS) including
nitrogen-derived species (RNS), measured by DCF-DA (2,7-dichlorodihydrofluorexcein diacetate) / DHR 123
(dihydrorhodamine 123) assay. Protein expression levels of COX-2, NF-«B, p-ERK and p-p38 were assayed by western blot.

Results : We showed that Ichungwhan inhibits RS including RNS and inhibits NF-¢B activation by blocking the
dissociation of inhibitory I«B-B via suppression of IKK pathway. Also, Ichungwhan inhibits COX-2 gene expression.

Conclusions : These findings suggest that Ichungwharn modulates COX-2 gene expression via suppression of the NF-«B

Key Words: peroxynitrite, reactive species, cyclooxygenase-2, nuclear factor B, Ichungwhan
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RS scavenging activity
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Fig. 1. Inhibitory effect of Ichungwhan on +BHP induced oxidative sterss. RS scavenging activity of ichungwhan on induced t-BHF in
endothelial cells. RS was determined in the presence of the Ichungwhan at increasing concentrations. Then RS scavenging
activity was measured by the microplate fluorescence. I; Ichungwhan, untreated groups; CON, tBHP 10 uM, treated group;
treated with +BHP 10 uM after treated 10 ug/ml, 30 ug/ml, 90 ug/ml Ichungwhan. Each bar is the mean S.D of three
experiments. Statistical significance: ***p < 0.001 versus con, ###p < 0.001 versus +-BHP (10 uM).
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Fig. 2. Inhibitory effect of Ichungwhan on t+BHP induced peroxinitite. ONOO- scavenging activity of ichungwhan on induced -BHP in
endothelial cells. ONOO" was determined in the presence of the Ichungwhan at increasing concentrations. Then ONOO
scavenging activity was measured by the microplate flucrescence. I; Ichungwhan, untreated groups; CON, +BHP 10 uM,
treated group; Ichungwhan, treated with +BHP 10 uM after treated 10 ug/ml, 30 ug/ml, 90 ug/ml Ichungwhan. Each bar is the
mean S.D of three experiments. Statistical significance: ***p < 0.001 versus con, ###p < 0.001 versus +BHP (10 uM).
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Fig. 3. Effects of ichungwhan on COX-2 protein level. Protein were r r—_]
prepared and separated on Young rats, and Old rats feeding . : . !
on Ichungwhan 5 mgkg and 15 mg/kg. Protein loaded onto Y o) -5 115
10% SDS-polyacrylamide gel, electrophoresed, and
subsequently transferred onto polyvinylidene difluoride
membrane. Immunoblots were probed with antibody specific for COX-2. Y: Young rat (6 months), O: Old rat (24 months), I-5:
treated with /chungwhan-5 mg/kg, I-15: treated with Ichungwhan-15 mg/kg. Statistical significance: **p < 0.01 versus con, ##p
< 0.01 versus +BHP (10 uM), ##p < 0.001 versus +BHP (10 uM).
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Fig. 4. Effects of Ichungwhan on p65, p50 and 1«B-f protein levels. Protein were prepared and separated on Young rats, and Old rats
feeding on Ichungwhan 5 mg/kg and 15 mg/kg. Protein loaded onto 12% SDS-polyacrylamidegel, electrophoresed, and
subsequently transferred onto polyvinylidene difluoride membrane. Immunoblots were probed with antibody specific for p65,
p50, 1«B-B. Y: Young rat (6 months), O: Old rat (24 months), I-5: treated with Ichungwhan-5 mg/kg, 1-15: treated with
fchungwhan-15 mg/kg. Statistical significance: **p < 0.01 versus con, **p < 0.001 versus con, ##p < 0.01 versus +BHP (10
uM), ###p < 0.001 versus -BHP (10 uM).
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Fig. 5. Effects of /chungwhan on p-IKKa/8 protein level. Protein were prepared and separated on Young rats, and Old rats, feeding on
Ichungwhan 5 mg/kg and 15 mg/kg. Protein loaded onto 12% SDS-polyacrylamidegel, electrophoresed, and subsequently
transterred onto polyvinylidene difluoride membrane. Immunoblots were probed with antibody specific for p-IKKa/8. Y: Young
rat (6 months), O: Old rat (24 months), I-5: treated with Ichungwhan-5 mg/kg, 1-15: treated with Ichungwhan-15 mg/kg.
Statistical significance: *p < 0.05 versus con, #p < 0.05 versus +BHP (10 uM).
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Fig. 6. Effects of Ichungwhan on p-ERK and p-p38 protein level. Protein were prepared and separated on Young rats, and Old rats
feeding on Ichungwhan 5 mg/kg and 15 mg/kg. Protein loaded onto 12% SDS-polyacrylamidegel, electrophoresed, and
subsequently transferred onto polyvinylidene difluoride membrane. Immunoblots were probed with antibody specific for p-ERK
and p-p38. Y: Young rat (6 months), O: Old rat (24 months), I-5: treated with Ichungwhan-5 mg/kg, |-15: treated with
Ichungwhan-15 mg/kg. Statistical significance: *p < 0.05 versus con, ***p < 0.001 versus con, ##p < 0.01 versus tBHP (10 uM).
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