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Abstract: Objective To prepare the phase I oxidative metabolites of gastrodin in vivo by electrochemical technology, and then

confirm the potential active components. Methods Electrochemical technologies (uPrepcell and Synthesis™ cell) were used to

RS EHER: 2022-08-02

EEWB: ExARPEEERITE (82173957); EFXEARBHELSRBIE (81774155); HRAARIESETIITHE (81803703);
R AR ST BINE (2020-JYB-XJSII-022)

TEEEN: WA (1999—), Zo, WiLiFsid, MERAZEMRIEMH T, Tel: 18729196576  E-mail: fmh990219@163.com

HBIEEE: MW, B, WERHE T ABIRE SXAERAPEITT . Tel: (010)53911883  E-mail: hbxiao69@163.com
x|y, BUEERTSC G, M ARZRIENE R SRR . Tel: (010)53911875  E-mail: znyspa.xf@163.com



«570 - PED 2023F 18 B54% B2 Chinese Traditional and Herbal Drugs 2023 January Vol. 54 No. 2

optimize the voltage, electrolyte, reactant concentration and flow rate, etc., and prepare phase I oxidation metabolites of gastrodin in
vivo. Oxygen and glucose deprivation/reperfusion (OGD/R) induced PCI12 cells model was constructed to investigate the
neuroprotective effects of gastrodin and its five metabolites. Results By optimizing the parameters, uPrepcell of electrochemical was
determined to simulate the metabolism of gastrodin to p-hydroxybenzaldehyde-O-B-D-glucopyranoside and p-hydroxybenzoic acid-
O-B-D-glucopyranoside. The optimized reaction conditions: Borondopeddiamond (BDD) working electrode was used as the working
electrode; Optimal substrate concentration was 100 pmol/L; Optimal concentration of electrolyte was 20 mmol/L ammonium formate
water-methanol (1 © 9), optimal flow rate was 50 pL/min, and optimal voltage was 1.6 V. Using electrochemical SynthesisCell,
reticulated glassy carbon (RGC) electrode for bulk preparation, 77 mg p-hydroxybenzaldehyde-O-B-D-glucopyranoside was prepared
from 240 mg gastrodin. The neuroprotective activity evaluation showed that gastrodin and its five metabolites had a good protective
effect on OGD/R induced PC12 cells (P < 0.05, 0.01), and when the concentration was 50 umol/L, p-hydroxybenzaldehyde-O-f3-D-
glucopyranoside and p-hydroxybenzoic acid-O-B-D-glucopyranoside had a relatively significant neuroprotective effect (P < 0.05),
survival rate increased by 8.63% and 9.42%, and apoptosis rate decreased by 29.27% and 45.30%, respectively. The results of Western
blotting showed that p-hydroxybenzaldehyde-O-B-D-glucopyranoside and p-hydroxybenzoic acid-O-B-D-glucopyranoside could
obviously increase the protein expression level of B-cell lymphoma-2 (Bcl-2) (P < 0.01), and reduce the protein expression levels of
Bcl-2 associated X protein (Bax) and cystein-asparate protease-3 (Caspase-3) in OGD/R induced PC12 cells (P < 0.01). Conclusion
For the first time, electrochemistry was used to simulate the in-vitro phase I oxidative metabolism of gastrodin and the mechanism of
its neuroprotective effect was preliminarily elucidated. It was preliminarily found that gastrodin had neuroprotective effects, which laid
a foundation for clarifying the active substances of gastrodin.

Key words: gastrodin; electrochemistry; oxidative metabolites; neuroprotection; activity evaluation; p-hydroxybenzaldehyde-O-p-D-

glucopyranoside; p-hydroxybenzoic acid-O-B-D-glucopyranoside
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ARSI, R, FREX 240 mg RIRE, (HHIKERN
100 pmol/L, 732 YR E Tl it kAT [ B, AR
SIS 20 min JE1F I, WS BIRTA RS
3.1.5 B E R EE &0l 20
P, AT L e IR A Ok 4 22T, Ik
fifg, WURTHE, 1RBRUR = Y0 5K % -0-B-D-
nE e AT BE T (77 mg)-

HEWEEWNT: B8R, HRESI-MS m/z

10 11

[M+HCOO] 329.086 9, HEWTHARXS 4> F i 5 284,
THEAAS N CisHi607, HAZEH 2.36X10°°, 'H-
NMR (600 MHz, CH3;0H-ds) 6: 9.78 (1H, s, CHO),
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