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Inhibitory Effect of Herbal Extracts on CaN-NFAT Pathway
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Abstract:; The present study was aimed to discover novel inhibitors of CaN-NFAT pathway from herbal extracts. The lu-
ciferase reporter assay was applied to screen the effective inhibitors of CaN-NFAT pathway from herbal extracts using
K562 cells stably transfected with NFAT-driven luciferase reporter. CCK-8 assay was used to evaluate their cytotoxicity.
The results of luciferase reporter assay and CCKS8 cytotoxicity assay on a variety of herbal extracts showed that the herbal
extracts of propolis, Crataegus pinnatifida Bunge, Carthamus tinctorius L. , Forsythia suspensa ( Thunb. ) Vahl, Radix
ranunculi ternati, Taraxacum mongolicum , Leonurus sibiricus L. , Herba epimedii effectively inhibited the activation of
CaN-NFAT pathway in PMA/A23187-stimulated K562 cells at the concentration of 1 mg/mL without significant cytotox-
icity. Dose-dependency study indicated that extracts of Colla Apis, Crataegus pinnatifida Bunge, Carthamus tinctorius
L., Artemisia carvifolia and Forsythia suspensa ( Thunb. ) Vahl inhibited the activation of CaN-NAFT signal pathway
dose-dependently within the concentrations of 0.25-1 mg/mL. These results suggested that CaN-NFAT pathway might be
one of the targets by which these herbs exert anti-inflammatory and immune-modulating effects, and that there might be
inhibitors of CaN-NFAT pathway in these extracts.
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Fig. 1

Note : K562 cells transfected with NFAT-luciferase reporter were incu-
bated with FK506 (1 pM) and zinc sulfate (6.25-50 uM) for 1 h
and were then stimulated with 20 ng/mL of PMA and 1 pM of
A23187 for 8h. Luciferase activity was measured with a lumimometer.
The experiments were performed in triplicate and data were presented
as mean + SEM, " P <0.01," * * P <0.001 vs. PMA/A23187 a-

lone by student t-test.
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Fig. 2

Inhibitory effects of herbal extracts on PMA/A23187-stimulated expression of reporter luciferase

Note: K562 cells transfected with NFAT-luciferase reporter were incubated with 1 mg/mL of herbal extracts for 1 h and were then stimulated with 20

ng/mL of PMA and 1 uM of A23187 for 8h. Luciferase activity was measured with a lumimometer. Data were presented as mean * SEM of three inde-

pendent experiments performed in triplicate, * * P <0.01, " * * P <0.001 vs. PMA/A23187 alone by student t-test.
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Fig. 3 Inhibitory effects of 0.2 mg/mL of herbal extracts on PMA/A23187-stimulated expression of reporter luciferase

Note ; K562 cells transfected with NFAT-luciferase reporter were incubated with 0.2 mg/mL of herbal extracts for 1 h and were then stimulated with 20

ng/mL of PMA and 1 uM of A23187 for 8 h. Luciferase activity was measured with a lumimometer. Data were presented as mean + SEM of three inde-

pendent experiments performed in triplicate, * * P <0.01, " * * P <0.001 vs. PMA/A23187 alone by student t-test.
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Fig. 4 Effects of herb extracts on cellular viability
Note : K562 cells were incubated with 1 mg/mL of herb extracts for 24 h and then incubated with CCK-8for 1.5 h, OD was measured at 450 nm and nor-
malized to medium control. Data were presented as mean + SEM of three independent experiments performed in triplicate, * *P < 0.01," * P <

0.001vs. medium control by student t-test.
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Fig. 5 Dose-dependency of inhibition on PMA/A23187-stimulated expression of reporter luciferase by herbal extracts
Note ; K562 cells transfected with NFAT-luciferase reporter were incubated with indicated concentrations of herbal extracts for 1 h and were then stimu-
lated with 20 ng/mL of PMA and 1 pM of A23187 for 8 h. Luciferase activity was measured with a lumimometer. Data were presented as mean + SEM

of three independent experiments performed in triplicate, * * P <0.01, " * * P <0.001 vs. PMA/A23187 alone by student t-test.
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