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Fig. 1 Inhibition effect of three flavonoids and

acarbose on a-amylase
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Fig.2 Molecular structures of three flavonoids
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Fig.4 Fluorescence spectra of interaction between three flavonoids and a-amylase, and Stern-Volmer plots of

a-amylase inhibited by three flavonoids at 298 K
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Tab.3  Fluorescence quenching parameters and binding constants of three flavonoids inhibiting a-amylase at different temperatures

W&y 1T/K Kgy/(10* Lemol™') K, /(10" Lemol ~'-s™") R* K,/(10% L-mol 1) n R
298 1.901° 6. 406° 0.9782 6.924 1.193 0.9857
T 304 1. 856" 6.273% 0.994 3 0.317 1.073 0. 960 4
310 1.762° 5.973° 0.9726 0. 181 0.936 0.9812
298 0.153® 0.521% 0.9847 0. 040 0. 880 0.966 7
i 304 0.148" 0. 493" 0.9905 0.023 0.929 0.969 1
310 0.119¢ 0. 410 0.9758 0.010 0.771 0.976 2
298 0.278° 1. 0041 0.9749 0.043 0.813 0.9702
L7ty 304 0.267" 0.921¢ 0.989 4 0. 030 0. 885 0.9740
310 0.248°¢ 0. 849" 0.968 5 0.028 0.720 0.9455

R Koy (AN K AR R B RO 2 K (E ARG 2K RSB AR [7]_E AR RS B 22 5 3 (P <0..05)
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Tab.4 Thermodynamic parameters of three flavonoids inhibiting

a-amylase at different temperatures
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Abstract: Flavonoids can regulate blood sugar levels by inhibiting the activity of a-amylase. However,

there were very limited research on the inhibitory mechanism and structure-activity relationship of

flavonoids on a-amylase. Especially, the effects of hydroxylation on the B ring and glycosylation on the C

ring related to the inhibitory ability of flavonoids on a-amylase were still unclear. Therefore, in order to
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explore the inhibitory mechanism and structure-activity relationship of flavonoids on a-amylase, the types
of inhibition, fluorescence quenching properties, conformational changes, binding force and binding sites
of three flavonoids (rutin, quercetin and kaempferol ) were investigated in this study. The results showed
that kaempferol had the strongest ability to inhibit a-amylase and rutin had the weakest ability to inhibit
a-amylase, respectively. The inhibitory effect of flavonoids was attenuated by glycosylation at C3 on the
C ring and hydroxylation at C3” on the B ring. The quenching affinity was enhanced by a glycosyl group at
C3 on the C ring and weakened by a hydroxyl group at C3” on the B ring. Hydrogen bonds and
hydrophobic interactions caused the spontaneous binding between the flavonoids and o-amylase, which
changed structure and hydrophobic microenvironment of a-amylase, and inhibited a-amylase activity
effectively. The purpose of this study was to provide theoretical support for the development and

application of hypoglycemic foods rich in flavonoids.

Keywords: flavonoids; a-amylase; structure-activity relationship; inhibition mechanisms; molecular

docking
(DAL - 203

(E#% 75 W)
corticosterone-induced damage of rat pheochromocytoma (PC12) cells by cell viability, cell apoptosis,
leakage of extracellular lactate dehydrogenase, and intracellular calcium level, and investigated its
mechanisms by western blotting. The results showed that WP (75, 150 pg/mL) pretreatment could
protect cell by significantly reversing the cell viability decrease, cell apoptosis, LDH release increase,
and overload of intracellular calcium in PC12 cells treated with corticosterone. In addition, WP
significantly increased the activity of cAMP-dependent protein kinase A (PKA), reduced the level of
Ser133 phosphorylation of ¢cAMP response element binding protein ( CREB) and the expression of
downstream target protein brain-derived neurotrophic factor ( BDNF ), which were decreased by
corticosterone treatment. Furthermore, pretreatment with PKA inhibitor H89 abolished the protective
effects of WP on corticosterone induced PC12 cells, indicating that up-regulation of PKA/CREB/BDNF
neurotrophic signaling pathway was required for WP neuroprotective effects against corticosterone. These
results suggested that WP might have potential antidepressant activity and be an important material basis
in the antidepressant effect of walnut diet. The cytoprotective effect of WP on PC12 cells was related to
the up-regulation of PKA/CREB/BDNF neurotrophic signaling pathway. The research results aimed to
explore the potential antidepressant activity and mechanism of walnut polyphenols, and provided

theoretical reference for the high-value utilization of walnut meal.

Keywords: walnut polyphenols; corticosterone; PC12 cells; mental stress; neurotrophic pathway
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