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Abstract — Grapes has long been used for food, and reported as containing polyphenol which has antioxidant and anti-cancer
effects. Neuroinflammation is chronic inflammation at the brain, lead to neurodegenerative diseases. In this study, quercetin-
3-O-glucuronide (QQG) isolated from the leaf of Vitis labruscana has anti-neuroinflammatory effects. QG were investigated
using MTT assay, western blot, nitric oxide (NO) assay, prostaglandin E, (PGE,) assay, cytokine assay in lipopolysaccharide
(LPS)-induced inflammation in BV2 cells. QG dose-dependently attenuated the expression of inducible nitric oxide synthase
(iNOS) and cyclooxygenase-2 (COX-2), accordingly inhibited the production of NO and PGE,. QG decreases the levels of pro-
inflammatory cytokine such as tumor necrosis factor-o. (TNF-), interlukin-13 (IL-1B). Thereby, QG may offer therapeutic
potential for treatment of neurodegenerative disease related to neuroinflammation.
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=8 214%).

Alef & 717] —DMEM ullA], trypsin-ethylenediaminete-
traacetic acid (EDTA), fetal bovine serum (FBS)+= Gibco
LaboratorieAFol| 4] -9 3+ t}. L-glutamate, Trolox<} 3'-
(4,5-dimethylthiazol-2-yl1)-2,5-diphenyltetrazolium  bromide
MTT)= Sigmarlol| Al -4 3FATH 96-Well tissue culture
plates®} 7|€} tissue culture dishes NuncAl A2 o]&3}
At 4= BioRad*}e] Microplate Reader & ©]85
S48kt NMR 2 EH 2 JEOL JNM ECP-400
spectrometer(400 MHz for 'H and 100 MHz for "C)7]7]&
DMSO0-d} CD,0D &vlE o]-&3te] Z7833{tt. HPLC=
YounglinA}2] YOUNGLIN-YL9100 7]7]Z 53lo] =45}
3, column SHISHIDOAF®] CAPCELL PAK Ciq
(4.6 mmI.Dx250 mm, 5 um-particle size)s ©]-8-3}31t}.

Zz 2 FEEE2FEH QGe| 22| ¥ NMR Analysis —

T5 FEE 14g8 FTFFE E A1 F phexane,
CH,Cl,, EtOAc, BuOH <02 #3833t & 7} RIS 7}

7}
& st &uiE YA F FAE FA AT p-
hexane (1.1 g), CH,Cl, (0.7 g), EtOAc (0.9 g), BuOH (2.1 g),
H,0 (93g)2 42U, BuOH ¥ & 2.1gS Sephadex-
LH20 column chromatography & ©]-83F>] 80%<} 100%
MeOH®] §r o' a2 Ql #88 tre] 4714 &
=5 AL A sl WA £8= 027¢2 F A+
| reverse phase (RP-C,,) column chromatographyE 50%
MeOH®| §vl 27102 3} quercetin-3-O-glucuronide
(41 mgys AUt}

Quercetin-3-O-glucuronide: 'H NMR data (400 MHz,
CD,0D) & 7.70 (1H, s, H-2"), 7.59 (1H, dd, /=2.0 Hz,
84 Hz, H-6"), 6.83 (IH, d, /=84 Hz, H-5"), 6.36 (1H,
brs, H-8), 6.18 (1H, d, J~<1.5 Hz, H-6), 531 (1H, d,
J13 Hz, H-1"), 3.74 (1H, d, /9.0 Hz, H-3"), 3.61-
3.43(3H, combine glucose peak, H-2".3"4"); BC NMR
(100 MHz, DMSO-d;) & 177.2 (s, C-4), 170.0 (s, C-6"),
1642 (s, C-7), 161.1 (s, C-5), 156.5 (s, C-2), 156.2 (s, C-
9), 1484 (s, C-4"), 144.8 (s, C-3"), 1332 (s, C-3), 121.3
(s, C-6", 120.7 (s, C-1"), 1165 (s, C-5"), 1152 (s, C-2"),
103.8 (s, C-10), 101.6 (s, C-1"), 98.7 (s, C-6), 94.2 (s, C-
8), 76.0 (s, C-3"), 75.5 (s, C-2"), 73.8 (s, C-5"), 71.3 (s,
C-4".

ZHEM EHM - QGE 250 mg/ml, 125 mg/ml, 62.5 mg/ml,
31.25 mg/ml, 15.625 mg/ml®] FE= ZA|SIitt. HPLC =
A Al QGE ZHE 10 pl¥ F=A3FA AL, 5%-50%-100%(v/v)
AcNS 87127 o= SA43I3]t o5 o|&ate] 2%
AFAE d9on Aol 4 Y=33.7X+4002(R*=
0.9965)°|t}. ©3714 Y& HPLCE UV/vis 330 nmol|A] &
A1t peak area®]™, X&= QG| &S ofn|git) dojxl 4



Vol. 45, No. 1, 2014

FAE olgal] & A FEEAMY QG sEE 7§
F S o%(wiw)E SHFElS] T

MZ HiQE — BV2 m]A|o} A E(5%10° cells/wel)E 10%
heat-inactivated FBS, penicillin G (100 IU/ml), streptomycin
(100 pg/ml), L-glutamine (2 mM)2 §-7-3F DMEM Hj =] o]l
TRl 5% CO,Hid7] HollA] 37°Ce] 2= uieFsiitt.

M=E S - 2 AgddA BV2 vlA|otaA 2] tisk Al
4 9 AR A AP wEE 245k, QG AlEEEE
=45tz 918l MTT assays AH&-sk3ATh. 7hts] 7]shd
H2] 96 well platec] 1x10* cells/wellZ 5D a}A] B33l
24A17F F1E v sttt 71EL] wiAE A AL M2
WA S olE & DMSOd =2l A8 T¥E F=(10,
20, 40, 80 uM)E DMEM Hj x| o] 8] A 5te] 3 7}3F A T
DMSO0¢] #2] FE= viA] thH] 0.1% ©lap7t = =5 sl
th o5 thA] 2447 wiFEE Fof]l wiAE A AstaL MTT
A2 mg/ml)ys 95L, AAZE SRE WAL § sl s A
ARt @449 formazan2] Z} wellel DMSO 20 ulE 3
718k ¥ orbital shakers ©]-8-3t] oL, 302 ¥ 595 nm
NN FHEE SHSAT AP 33] v AA|ste] it
e ek or, controle] FEE HE 7IEOE AIX A
&5 HlaLsIiTh

Western Blot Analysis —BV2 A& 60 mm dishel 3
x10” cells/well WE=E 2447 wig3t 5 27ke] A BE 5
=E 2 A3tk BV2 Al Zol RIPA buffers 3713 o
2, 4°C, 14,000xgol A 2587 ARSI A5e FHE
ol $ATE Thld Ak BSA thld g J|ES o]g3s}
AL ZFzte] AlEE 12% SDS-polyacrylamide gelol|A] 3%
3}2L nitrocellulose membrane(NC membrane)® 2 FASIA
t}. 2A1E NC membraneS 5% FAHR-7F 23HE AlXgH
blocking buffer(0.1% Tween 20 in Tris-buggered saline)®l|
A] blockingd+ $ iNOS, COX-2 antibodyE 1:1000°-2 ]
Astel YA A7 FQF WhSAIZ T THA] 23} antiboby
(Anti-mouse 1gG)S 1:1000°-Z A3l @il A7 B2t
3-8k U3, ECL €95 1:12 Z 4194 NC membrane
ol 7hste] WFA) 7)o QHAl oA X HEel Hge &
HJ3FATE 72 WHO 2 actin antibodyS ©]8-5F4] actin
= 343

Nitrite Assay — Bl %8 A ZZ 5x10° cells/well TFO&
96 well plateol] 100 pl A HE5F th3 244 7F F<F vl st
3, 24X7F & mediumE A AS & DMEMOZ 3]AE 7}
= AR A2 F LPS(1 ug/mhE A 2|ske] 2447 §-
Al3zo| A media® H]E o] U2 NO2| S GriessA| oF
(0.1%(w/v) N-(1-naphathyl)-ethylenediamine and 1%(w/v)
sulfanilamide in 5%(v/v) phosphoric acidyS A&-5}e] Wk
3lith. W3 ¥ ELISA micro plate reader(Bio Rad
Laboratories Inc., California, USA, Model 550)2 Al&3}]
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EIANl 2J8t PGE, &8 - PGE,®] =72 3 (lyophilized
prostaglandin E2 conjugate to horseradish peroxidase)E Ak
4-3}] prostglandin E2 enzymeimmunoassay system(EIA,
Amersham Pharmacia Biotech, Inc., Piscataway, NJ)< ©|
Bkt

TNF-o. and IL-1p assay — TNF-o} IL-1p9] 4L &
A (lyophilized TNF-o. or IL-1B conjugate to horseradish
peroxidase)E A}-8-3}%] enzymeimmunoassay system kit
(R&D Systems, Abingdon, UK) ©|-&3t 574 3T
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3.03(GraphPad Software Inc., San Diego, CA)S A8-3}%
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Fig. 1. Chemical structure of QG (A) and effects of QG on cell viability (B). BV2 microglia were incubated for 24 h with various
concentrations of QG (10-80 uM). Cell viability was determined as described under Materials and methods. Data represent the mean

values of three experiments +SD.
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Fig. 2. Effects of QG on protein iNOS (A) and COX-2 (B) expression in BV2 microglia stimulated with LPS. Cells were pre-
treated for 3 h with indicated concentrations of QG and 24 h with LPS (1 pug/mL). Western blot analysis (A, B) were performed as
described in Materials and methods, and representative blots of three independent experiments are shown. *p<0.05 compared to the
group treated with LPS. **p<0.05 compared to the group treated with compound.

ZE9 HPLC AFA A FE2E0 QG671 0.74% =
o] 25 el Exd o7 HE £33 Q67| nA
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FE BV2 vlHloluA| oA 2] A5 A AAES =4
SHATE QGe] BV2 Alazol|Ale] 542 MTT assays &al
FelBlN L, QGE FEEE BV2 vAlolwA o) A2 &}
RS W, AZ 542 JeplA] 22 10, 20, 40, 80 uM=
A3 ks FrE Al A¥S SIS tH(Fig. 1B). &
9% a94= ANE] YaiM LPSE F=38 BV2 Al|3EojA
iNOS, COX-2 Tz o] Wy} o]of me} Q= Frheel
NO, PGE,®] A4S S5t WA BV2 HlA| ok
o QGZ 10, 20, 40, 80 uME 347+ F< A A3 &,

LPS 1 pg/mi& A2]3}aL 244]7F Fof] iNOSSF COX-29] &
d A5 Western blotS 53l #2313t QGE = <
E£402 iNOS9 COX-29] &dS TAAFATHFig. 2). o
292, BV2 ulAlolwA Eo] QGE 10, 20, 40, 80 uUME
2]k &, 3417+ &<t incubatorl] HiSIAL LPS 1 pg/ml
< A28 aL, 24417 Fof] NO®t PGE,2] A48 glst
ATk QGE T= 9FEH o2 N0 PGE,2] A4 58 7+
2N ZAHFig. 3). tF-o. 28 BV2 mlA|olwA Eol] QGE
10, 20, 40, 80 uM= 2]t 5, 3417k 5<F incubatorel] i
FSkal LPS 1 pug/mie X2lste], 5 wkgollA] A==
ARIEZRRI TNF-a, IL-1BES 4319t QG= LPSE
T¥ BV2 AlEofA A|ETRIS Fk oEXOE 7HAN
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Fig. 3. Effects of QG on nitrite (A), PGE, (B) production in BV2 microglia stimulated with LPS. Cells were pre-treated for 3 h
with indicated concentrations of QG, and stimulated 24 h with LPS (1 pg/mL). The concentration of nitrite (A), PGE, were deter-
mined as described under Materials and methods. Data represent the mean values of three experiments £SD. *p<0.05 compared to
the group treated with LPS. **p<0.05 compared to the group treated with compound.
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Fig. 4. Effects of QG on TNF-a (A), and IL-1f (B) production in BV2 microglia stimulated with LPS. Cells were pre-treated for 3
h with indicated concentrations of QG and stimulated 24 h with LPS (1 pg/mL). The concentration of TNF-o (A), and IL-1p (B)
were determined as described under Materials and methods. Data represent the mean values of three experiments +SD. *p<0.05
compared to the group treated with LPS. **p<0.05 compared to the group treated with compound.
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