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Abstract: Selenizing dihydromyricetin (DMY) was prepared with DMY as substrate and Na,SeO; as
selenizing agent. Its structure and performance were characterized by UV-Vis, FTIR, NMR, XRD, TG and
atomic fluorescence spectrometry. The effects of selenizing DMY on human oral squamous cell carcinoma
(HSC-3 cell) proliferation and human oral squamous cell carcinoma (HSC-3 cell) migration were tested by
CCK-8 method and scratch experiment, respectively. The results showed that there was still a basic nucleus
of flavonoids in selenizing DMY and new C—Se bonds were formed, and the selenium content was 6.54%+
0.22%. Both DMY and selenizing DMY had a good inhibitory effect on the proliferation and migration of
HSC-3 cells, and the inhibitory effect was positively correlated with the concentration. The half inhibitory
mass concentration (ICsg) of DMY and selenizing DMY on HSC-3 cells were 25.27 and 21.27 pg/mL,
respectively. The selenization of DMY effectively improved the ability to inhibit the proliferation and
migration of HSC-3 cells.
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Fig. 2 FTIR spectra of DMY and selenizing DMY
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Fig. 4 XRD patterns of DMY and selenizing DMY
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Fig. 6 Inhibition rates of DMY and selenizing DMY on
HSC-3 cells

HE 6 %1, DMY FlIffifk DMY #%} HSC-3
YR AR SN IG I A R A R RIVE T, BRI RCR Rl
LB R BB I G n, RIEA . R SPSS
23.0 THEEEEMHIA E (1Cs ), DMY Fliififk DMY
X HSC-3 41 1Cso 530124 25.27 F1 21.27 pg/mL,
FWIG L DMY Xt HSC-3 40 i RS NS FE il 156 0
F DMY, X FEE LK N DMY 5 Na,SeO; & A:fififk
KNG, itk DMY AT A7 A sl AR B A% , RIVAR
1k DMY {7514 B4 B 5 00 i 937 200 At s 7 A0 AR 005 L
T35 PR L P B T DMY Ff A 3R 40 8 L AR 1 i
1k DMY, filifk DMY Ho38 i T A4 b Rg ) 4B,
{154k DMY . DMY #04] HSC-3 41 Jifg 35 (1) i
JITESR A AL A R e A O C TR, R
Wi £ 11 5 A W R LRSS A D 68, Fl AT o s 200 L )
AR AP
28 XIRZLE

T AL 5 5 4%, WA IR RE IR YT R — 2 1 R
R S50 IR A 5 B R BE AT, stE— 2Rl 1k
DMY ¥t Gt . © 7 & DMY Fiffifk DMY %f
HSC-3 il iE % 152 .

& 7 ] AT, DMY 4Rk DMY 4159 RIJR fr
EARYME T2 A4, £ DMY Flfifitk DMY #6646
Rl HSC-3 40t . % 20, 40 pg/mL DMY
B BE IR G 3% HSC-3 41 36 h J&, X HSC-3 4ilfig i)
KPR AL G R0 95.43%+1.13%., 93.98%+0.44%;
20, 40 pg/mL Wik DMY AYRE IR %% HSC-3

YiH 36 h 5, XF HSC-3 40 iR A 2245 9k
84.67%+0.53%., 51.14%=+1.09%, BN 20 (40 pg/
mL) MXE &S FIC TR (20 pg/mL ),
ft DMY A MRE A G RILT DMY 4, Rk
DMY il HSC-3 4 A % 1 7% 250 i o 1 vk B2 384
MG EAL T DMY . X 3= 2 i T4k 43 i 175 5 40
Jga T, G AR PR, R
UE DMY 5| A 6 M 25 4 ] 345 A0 1] HSC-3 4fi g
RIERRE ST, FEEPUE . TR EfE DMY J5
SERFSY SRR TR YT PR — o ) SE AL A

DMY DMY f#fifkDMY #fifkDMY

o (40 pg/mL) (20 pg/mL) (40 pg/mL) (20 pg/mL)

—~DMY(40 pg/mL)
——DMY (20 L
80 1 FREDMY (40 L)

—+ FE{EDMY (20 pg/mL

0 4 8 12 24 36 48

i} E]/h
a—M s b—4d

K7 DMY Mffifk DMY Xf HSC-3 4il il iT- % 1 52 1
Fig.7 Effect of DMY and selenizing DMY on migration of
HSC-3 cells

3 #it

LI Na,SeO; MLt DMY #EA7Afifk &4 .
SRR, WL BRI DMY G544 b i) B 5
B, HIEW C—Se i, DMY Flfififk DMY X
HSC-3 4iJifd i 1Cso 431k 25.27 F1 21.27 pg/mL, &
40 pg/mL DMY Y3535 F% HSC-3 4l 36 h )5
R A EF N 93.98%+0.44%, & 40 pg/mL flifk
DMY M35 1535 HSC-3 4iifl 36 h J5 WIE AL 4%
51.14%+1.09%, ffifk DMY %t HSC-3 4t i i {4 434
BRI RS Y HA AP R IR, B ROR S ik
DMY Jii i ik B 5t IEAH OGP, HAHI %GR T DMY,
AHEGEAE DMY 54 Y B e I i 2 — 5 1 R



5 !

B, A A A R A A KONt IR 200 B B B4 4 )

* 955 -

e, A BAEE DMY FAGE IR A HE— 20 IT & A
SE

(1]

(4]

(3]

(6]

(7]

(9]

(10]

(1]

[12]

[13]

[14]

[15]

[16]

GALSTYAN A, MARKMAN J L, SHATALOVA E S, et al. Author
correction: Blood-brain barrier permeable nano immunoconjugates
induce local immune responses for glioma therapy[J]. Nature
Communications, 2020, 11(1): 701-711.

LAN Y L, CHEN C, WANG X, et al. Gamabufotalin induces a
negative feedback loop connecting ATP1A3 expression and the AQP4
pathway to promote temozolomide sensitivity in glioblastoma cells by
targeting the amino acid Thr794[J]. Cell Proliferation, 2020, 53(1):
e12732.

WANG W L, ARU N A, LIU Z, et al. Prognosis of patients with newly
diagnosed glioblastoma treated with molecularly targeted drugs
combined with radiotherapy vs. temozolomide monotherapy: A meta-
analysis[J]. Medicine, 2019, 98(45): e17759.

KIM T H, SHIN Y J, WON A J, et al. Resveratrol enhances
chemosensitivity of doxorubicin in multidrug-resistant human breast
cancer cells via increased cellular influx of doxorubicin[J]. Biochimica
et Biophysica Acta, 2014, 1840(1): 615-625.

GREENWELL M, RAHMAN P. Medicinal plants: Their use in
anticancer treatment[J]. International Research Journal of Pharmaceutical
Sciences, 2015, 6(10): 4103-4112.

LUO F (¥N), TANG F Z (JEX&), XU Y P (VFHi#E), et al. Green
synthesis of ZnO nanoparticles using flavone from ampelopsis
grossedentata and its antioxidant and antibacterial properties[J]. Fine
Chemicals (F54H1L.T.), 2020, 37(9): 1793-1798.

CAITY (BX37R), WEL K H (F34E), XIONG J W (BEH ), et al.
Extraction of flavonoids from sophora tonkinensis gapnep and their
antioxidant and antibacterial activities[J]. Fine Chemicals (f5ZH{L
T0),2017, 34(3): 285-293.

XU'Y, WANG S, CHAN H F, et al. Dihydromyricetin induces apoptosis
and reverses drug resistance in ovarian cancer cells by p53-mediated
downregulation of survivin[J]. Scientific Reports, 2017, 7: 46060.
ZHANG Q Y, LI R, ZENG G F, et al. Dihydromyricetin inhibits
migration and invasion of hepatoma cells through regulation of
MMP-9 expression[J]. World Journal of Gastroenterology, 2014,
20(29): 10082-10093.

ZHANG J Y, CHEN Y, LUO H Q, et al. Recent update on the
pharmacological effects and mechanisms of dihydromyricetin[J].
Frontiers in Pharmacology, 2018, 9: 1204.

RAYMAN M P. Selenium and human health[J]. The Lancet, 2012,
379(9822): 1256-1268.

WEN Z, XU J, WANG Z, et al. 3-(3, 4, 5-Trimethoxyphenylselenyl)-
1H-indoles and their selenoxides as combretastatin A-4 analogs:
Microwave-assisted synthesis and biological evaluation[J]. European
Journal of Medicinal Chemistry, 2015, 90(23): 184-194.

TSUBURA A, LAI Y C, KUWATA M, et al. Anticancer effects of
garlic and garlic-derived compounds for breast cancer control[J].
Anti-Cancer Agents in Medicinal Chemistry, 2011, 11(3): 249-253.
NOGUEIRA C W, ROCHA J B T. Toxicology and pharmacology
of selenium: Emphasis on synthetic organoselenium compounds[J].
Archives of Toxicology, 2011, 85(11): 1313-1359.

GUO Q Q, MA X F, XIE Y, et al. Green synthesis and formation
mechanism of Ag nanoflowers using L-cysteine and the assessment
of Ag nanoflowers as SERS substrates[J]. Colloids and Surfaces A,
2017, 530(10): 33-37.

YAO Y Y, ZHANG M, HE L B, et al. Evaluation of general synthesis
procedures for bioflavonoid-metal complexes in air-saturated alkaline
solutions[J]. Frontiers in Chemistry, 2020, 8(8): 589.

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

WU J, HAN Y, ZOU X, et al. Silica nanoparticles as an enhancer
in the IL-1f induced
Immunopharmacology and Immunotoxicology, 2019, 41(2): 199-206.

WANG C L (E##i), CHEN Z Q (BRHE25), XU L L (FR7E#), et al.
Green synthesis of silver nanoparticles with aqueous folium mori

inflammation cycle of AS549 cells[J].

extracts and their antimicrobial and anticancer activities[J]. Fine
Chemicals (K404LT)), 2021, 38(1): 130-137.

SHEN L, ZHANG P, ZHANG S Q, et al. CXC motif chemokine ligand
8 promotes endothelial cell homing via the aktsignal transducer and
activator of transcription pathway to accelerate healing of ischemic
and hypoxic skin ulcers[J]. Experimental and Therapeutic Medicine,
2017, 13(6): 3021-3031.

LIU D, MAO Y Q, DING L J, et al. Dihydromyricetin: A review on
identification and quantification methods, biological activities, chemical
stability, metabolism and approaches to enhance its bioavailability[J].
Trends in Food Science & Technology, 2019, 91: 586-597.
AGOSTIN O, TROMBETTI C, ZAUL 1. Molecular spectra and
structure of selenophen[J]. Journal of The Chemical Society A, 1967:
1106-1111.

POLA J, BASTL Z, SUBRT J, ef al. Chemical vapour deposition of
selenium and tellurium films by UV laser photolysis of selenophene
and tellurophene[J]. Applied Organometallic Chemistry, 2000, 14:
715-720.

HU H C, LUO F, WANG M J, et al. New method for extracting and
purifying dihydromyricetin from ampelopsis grossedentata[J]. ACS
Omega, 2020, 5(23): 13955-13962.

SUN C C, SU H, ZHENG G D, et al. Fabrication and characterization
of dihydromyricetin encapsulated zein-caseinate nanoparticles and its
bioavailability in rat[J]. Food Chemistry, 2020, 330(15): 127245.
KUPKA T, WRZALIK R, PASTERNA G, et al. Theoretical DFT and
experimental Raman and NMR studies on thiophene, 3-methylthiophene
and selenophene[J]. Journal of Molecular Structure, 2002, 616(1/2/3):
17-32.

UMAIR M, JABBAR S, SULTANA T, et al. Chirality of the
biomolecules enhanced its stereospecific action of dihydromyricetin
enantiomers[J]. Food Science & Nutrition, 2020, 8(8): 1-14.

WANG C G, XIONG W, RADDY P S, ef al. Solid-state characterization
of optically pure (+)dihydromyricetin extracted from Ampelopsis
grossedentata leaves[J]. International Journal of Pharmaceutics, 2016,
S11(1): 245-252.

WANG D T, MA'Y D, WANG Q, et al. Solid self-emulsifying delivery
system (S-SEDS) of dihydromyricetin: A new way for preparing
functional food[J]. Journal of Food Science, 2019, 84(5): 936-945.
CHEN W X, CHEN J Y, WU H M, et al. Optimization of selenylation
conditions for a pectic polysaccharide and its structural characteristic
[J]. International Journal of Biological Macromolecules, 2014, 69:
244-251.

VU P, JARVIS W, BILL B, et al. Enhanced cytotoxicity of optimized
liposomal genistein via specific induction of apoptosis in breast,
ovarian and prostate carcinomas[J]. Journal of Drug Targeting, 2013,
21(10): 1001-1011.

ZHANG Q, BAN Y, YUAN P, et al. Visible-light-mediated aerobic
selenation of (hetero) arenes with diselenides[J]. Green Chemistry,
2017, 19: 5559-5563.

GOPALAKRISHNA R, GUNDIMEDA U. Protein kinase C as a
molecular target for cancer prevention by selenocompounds[J].
Nutrition & Cancer, 2001, 40(1): 55-63.

VEKARIYA K K, KAUR J, TIKOO K. ERa signaling imparts
chemotherapeutic selectivity to selenium nanoparticles in breast
cancer[J]. Nanomedicine, 2012, 8(7): 1125-1132.



