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Effect of Myricetin Combined with Taurine on Antioxidant Enzyme System in B16F10 Cell

Ji Sun Yu and An Keun Kim?*
College of Pharmacy, Sookmyung Women’s University

Abstract — The antioxidant enzyme (AOE) system plays an important role in the defense against oxidative stress damage.
To determine whether myricetin or myricetin/taurine can exert antioxidative effects not only by modulating the AOE sys-
tem directly but also by scavenging free radical, we investigated the influence of the myricetin and taurine on cell viability,
ROS level, activities of different antioxidant enzyme, and the expression of different antioxidant enzyme. As results, the cell
viability showed inhibition of the proliferation with treatment of ‘myricetin’ or ‘myricetin with taruine’, respectively, with
dose-dependent manner. Compared to control, the treatment of ‘myricetin’ decreased activities and gene expressions of
superoxide dismutase (SOD), and glutathione peroxidase (GPx). However, combined treatment of ‘myricetin with taurine’
increased activities and gene expressions of the SOD, GPx, and catalase (CAT). In addition, the combined treatment of
‘myricetin with taurine’ somewhat decreased ROS levels, compared to the treatment of ‘myricetin’. In conclusion, our study
provides that the combined treatment of different antioxidants can enhance antioxidant effects.
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Miyricetin @ Taruine 8] ¥4 £0i7} B16F10 A28 BA1sl iAol nlx)= gk 59

X3 23 (Korean Cell Lines Bank)© 216 #okiglc), 10%
heat-inactivated fetal bovine serum, A8)(10,000 units/m/
penicillin G sodium, 10,000 pg/m! streptomycin sulfate), 1 mM
sodium pyruvateE Z3Fsk= RPMI 1640 ujA|E wljoyiog &}
9§ 37°C, humidified 5% CO, incubatorellx] ¥jeksisith. 25 cm®
tissue culture flaskt} 75 cm® tissue culture flaskol|l < Ao Hj
ksl confluent=l31S = cell dissociation solutions A2}k

Aol ol g3ttt

Alet & 717 -

RPMI 1640 powder medium, antibiotics(10,000 units/m/
penicillin G sodium, 10,000 pg/m/ streptomycin sulfate),
trypan blue= Gibco BRL life Technologies Inc. A& AR-8F
9171, FBSE BioWhittaker ™2 A}-8-3+99t}. cell dissociation
MTT(@3-(4,5-dimethylthiazol-2-y1)2,5-di-
phenyltetrazolium bromide), B-nicotinamide adenine dinucleo-
tide phosphate reduced form(B-NADPH), glutathione reduced

solution, myricetin,

form, tris[hydroxyl-methyl] aminomethane(Tris), protein kit
Acros organics Co. Ltd. AF-S AHE3ISITE 0|5 A5 &
T 5E 9 dF Aok ARSIt

71712+ ELISA reader(Bio-Tek instrument Inc.), cytofluor
2350 plate reader(Millipore, Bedford, MA; USA), CO,
incubator(Forma science), table top centrifuge(Hanil science
industrial Co. Ltd.), centrifuge(supra2lK, Hanil
industrial Co. Ltd.), inverted microscope(Olympus CK2), UV/
visible spectrophotometer(Ultrospec 2000, Pharmacia Biotech).
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Myricetin dimethyl sulfoxide(DMSQO)°ll taurine< pho-
sphate buffered saline(PBS)ell =4 0.2 um pore size syringe
filter® o373} stock solutionS RFEATH Ade) ARg317] &
Zofl DMSO2] #HF5E=7F 0.1%7F S =% RPMI 1640 A EH)
& AR R 3AEk AMESIH

HZYES &3

B16F10 cell suspension= 1X 10° cells/ml®) TS 2 96-well
plate®] wellell 100 w2 71ste] vieE7]olA 24417 F<F <F 3k
A7tk Taurines s=HEZ 95 A2 myricetind -8
g)g F 24417k B¢ wigech. 25 mg/ml MTTG-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) & <-S
welld 50 p& gol 4AzF F1F wijefr]ol WA gt o] % A5
g Akl DMSOE welld 100 mP 7}sle] 1%#7F shaking
3197 formazans 43| 434171 ¥ ELISA plate readerE ©|
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gt oAl B &3 ,

AlB2 A9 T HEke 3x10° cellym/®] B16F10 cell
suspensionms 1507 tissue culture dishell 718H}, Hijk7]elA] 24
AZE w9t kg3t A7 ¥ AAEES] myricetindll taurine: &
THE Hsle] 244)3F it} Culture dishollA #iAIE Al
7181 PBSZ A3sle] 5 sampled 91l AFEHE A%
pelletel] lysis buffer 1 mks 713k}, Lysis buffers 7Ht 242t
sampleS 14,000 rpm, 4°CellA] 5871 YalRg]sle] FE Ak
#3to] enzyme assay sample® ARE-3FSIT}. Sample protein®]
AL bovine serum albumin(BSA)S standard® AHE-3}o]
BCA(bicinchoninic acid) protein assay2 s}gich?

Superoxide dismutase(SOD)2] &4 572 hematoxyling
0]-&3+ Martin® W& ARE-3F3 Y Hematoxyline AFdA
Efjoll 4] H-24Q1 hematin® & 27} Atgkgict, o) sk wAe]
SOD7} #ojahd Absil3kE 2AlshAl €t 0.1 mM EDTAZ}
8k5%l 50 mM potassium phosphate buffer(pH 7.5) 1 miol 2
Z}e] sampled 50 WA 715k 5% St preincubationAl 71T},
o17]¢] 5 mM hematoxyling 30 W 715+ 3 phosphate buffer
£ blank= 3} UVyvisible spectrophotometerS AHE-3l 568
nmeld FHEE ST 4 §F A FHFTO] HEE 53
gt

Glutathione peroxidase(GPx)2] #4Z72 Paglia?} Valetine
o] Wb o] o)) spectrophotometer® AMg-sto] 2435}
GPxe] Hk2- E9t glutathione(GSSG)S GSHE] 27 o) sl
A AT = 79 2] glutathione reductase(GR)el] 2j8) Q=]
o] o] reduced nicotinamide adenine dinucleotide phosphate
(NADPH)¢] AFslE #asigitt, 0.4 M Tiis-HCKpH 7.2) buffer
2.625m/4l 0.04 M GSH 75 i, 0.075 mM H,0, 0.1 mJ, 6 mM
NADPH 0.1 m/& 7z} 7}st % 5%-7F preincubationX]Z1t}. o
71el Z¥z}+e] sample2 7F8te] UV/visible spectrophotometer®
340 nmollX SPEE SA%kn 55 F o] S35 £33

Catalase(CAT)2] &= CATS &4 %2 hydrogen
peroxide®] H-3fell wet Zashs FYES Sgsks Achi W
& o] &£3thY 50mM phosphate buffer(pH 7.0)°ll 30%
H,0,5 ¥°] 10.5mM substrate solution(A240=0.5y2 +=t}.
o} substrate solution 1 m/®| Z} sample 50 WS 7}t % 436
M'em™ 9} exitinction coefficient® AF-g-3+0] UVyvisible spec-
trophotometer? 240 nmoA] phosphate bufferS- blank® S}
30zmitt 1 w9 FHEE SAsIGIch

Reactive oxygen. species level &3

B16F10 cell suspensionr2 96 well platedl] 2t welldh 2% 10*
cells 7}t F 24417 Tt wjgRigict. A8E v REE AT
3 T WA AASKTL PBSE 29 ARSETH LA 50 uM
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DCE-DAZ #g] g & Cytofluor 2350 plate readerE ©}-&3}0]
5% 7HE o2 4319t DCERDAE AX 34 982 ROS
o ARy H3E B w dukz o2 Apgdr} o] 3RMELS H,0,
L} superoxideol] 23] Akald w 3338 Jebdict. AtslEl DCF
o FFAL 485nm?] excitation wavelength$} 530 nm<)
emission wavelengthollx] Z33ic}19

Total RNA £2]2l reverseve transcriptase-polymerase
chain reaction(RT-PCR)

3x10° cellym/¢) B16F10 cell suspensions 150m tissue
culture dishol] 7}gtt}, wiek7ollA 24713t B4t AT &
myricetins %= 22 taurineS H-EA 23l 24A17F wijoFsict.
Culture disholl] ¥iA1& AASHT 27k PBSZ 2 AHT 3
easy blueZ 1ml 73t & scraperE o143l cell> Fo} 1.5m/
tubeo] 2=t} o17]of 200w chloroforms 713le] 4°C,
12000 rpmellA] 102 Bt AAES F 457 Heo HE
AER9l 23k jsopropanotd 718 3 4°C, 12,000 rpmolA] 5
B Ft AR T pelletdt @711 A5 AE AATE 70%
Et-OHZ RNA pellet2 A&3tq 4°C, 12,000 pmoiA 1% &
ot AR F ATHS AASIL pelletS THTE 719
DEPC water& 30 WS 7}arc}. o] 27 gHE0}x) total RNAE
agarose gel H719%5-S B3l g

Total RNAS ¢cDNA power synthesis kit3 AFg-3+o] com-
plementary DNA(cDNA)Z & AAMAF T}, PCRE ]3] DNA
2 ZZA717) Y8 JAA}F © DNAE 742} o2 antioxidant
enzyme primer$ 7] PCR 5% st3ith. Cycling =27 %
primer?] sequence: Table 19} 2T} 53 E RT-PCR AHES
1.5% agarose gelZ 7|95 3 &, ethidium bromide &4
o= HEs.

Table I- Sequences of primers and RT-PCR conditions
Annealing Product

Gene

Primer sequence °C)  size (bp)
S-actin
Forward CATCCATCATGAAGTGTGACG 52.5 220
Reverse CATACTCCTGCTTGCTGATGG
Cu/Zn SOD
Forward TTAACTGAAGGCCAGCATGGG 60 335
Reverse ATCACTCCACAGGCCAAGCGG
Mn SOD )
Forward TGCACCACAGCAAGCACCATG 55 413
Reverse CTCCCACACGCAATCCCCAG
GPx
Forward CTCGGTTTCCCGTGCAATCAG 65 431
Reverse GTGCAGCCAGTAATCACCAAG
CAT
Forward TCTGCAGATACCTGTGAACTG 55 357
Reverse TAGTCAGGGTGGACGTCAGTG

SAIXz

B Jd7e] gelze} ¥o] BE S 2 AY 34 oigt 3
3 EFQAE ¥AEE o0 B triplicate set® A x| o]
2} 3k 7 sample®] FAIA F40 gk AFL ¢-
Student testES A3}l AtsIT

dn % nE

Hx Y=g

B16F10 Al ¥ myricetin?} taurines ¥-§ T3] MTT
assays B3l WlA7I7E 2UR TSl MEe] AEES A
315ich. Myricetin®] $5& 78t AESE VERA] &= &
I EEQ 50 uME SUsH A2)skd o Myricetin(50 M)
taurine& & A AE FEZELE taurine 5 mMolA 73 A
¥ EAS YA QIO U taurine ©] ¥EE 1 3%
2 3 HEE At

gokEl 54 &AM Ol HE

Abst EAAE ABHAQl AEHAZRE HAE BEsH
=93 938 310 SOD, GPx, CAT 52 #3ls 8444 E
AASHE hEAQ ksl aloltt o)F ditkst aanEe]
3 548 JeElA 9= EXolA myricetin® taurineE
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Fig. 1 - Effect of myricetin, taurine and various concentration taurine
in the presence of myricetin on superoxide dismutase
(SOD) activities in B16F10 murine melanoma cells. The
cells were exposed to of myricetin 50 uM, taurine 5 mM,
various concentrations of taurine in the presence of 50 uM
myricetin for 24 hr. The treated cells and control cells
were harvested and protein was isolated from the cells.
Absorbance of each enzyme sample was read at 568 nm.
Results are expressed as average of triplicate samples with
+S.E. *P<0.05, **P<0.01 and ***P<0.001 compared
with control. M 50 pM : myricetin 50 uM, T : taurine.
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Fig. 2 - Effect of myricetin, taurine and taurine in the presence of
myricetin on glutathione peroxidase (GPx) activities in
B16F10 murine melanoma cells. The cells were exposed to
of myricetin 50 uM, taurine 5 mM, various concentrations
of taurine in the presence of 50 uM myricetin for 24 hr.
The treated cells and control cells were harvested and
protein was isolated from the cells. Absorbance of each
enzyme sample was read at 340 nm. Results are expressed
as average of triplicate samples with +S.E. *P<(.05,
**P<0.01 and ***P<0.001 compared with control. M
50 uM : myricetin 50 pM, T : taurine.
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Fig. 3 - Effect of myricetin, taurine and taurine in the presence of
myricetin on catalase (CAT) activities in B16F10 murine
melanoma cells, The cells were exposed to of myricetin
50 pM, taurine 5 mM, various concentrations of taurine in
the presence of 50 uM myricetin for 24 hr. The treated
cells and control cells were harvested and protein was
isolated from the cells. Absorbance of each enzyme sample
was read at 240 nm. Results are expressed as average of
triplicate samples with +S.E. **P<(.01 and ***P<0.001
compared with control. M 50 uM : myricetin 50 pM, T :
taurine.
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uM}; 8 X2t 2447 Fof| o5 samplecllA protein
< Qo A¥sisnt.

SOD$} GPx2l &4 534 E A myriceting @5 A3t
744, 1 F=L! 50 uMeliA] #4do] controlell Bl ZHzt 24%,
43% A2 o taurine® {4 XS WE 2 S
7Ve=& SOD, GPx &4o] Z71sl] taurine 5 mM FEollA]
SOD #/4< controlell V]3] 1.534), GPx A2 1.318) =7}s)
SIthFig. 1, 2).

CATS) #4& myricetin(50 uM) & ©= A% & &
48 YelRJo] controlel B)E 1.858) 71819109 taurine™
e AgAl 7 SRS #40] $U161 taurine®] #H i1
S5 5mM FEel CATS] 842 controlll HI3l 2.058 5
7Fald ok, =3 myricetin® taurineS & A3 AHLL
myricetin(50 pM) &5 HA] Bt Gdo] 114 o 3k
(Fig. 3).

Reactive oxygen species(ROS) level0f| O|X|= Y&

Myricetin?} taurine®] W& 27} &3} 849 #4S 5
7irZo] ERIEY] o] EAEC] FAo] A Edakre] AA
o] oJwgt FEE m|X= RS Yokr] ¢l taurineS myricetin
50 uM=} -8 213k ROS levelS S7slgith Addo] AR
H taurine myricetin®} ¥4 22jA) FA8 G4 FAHLS A
Folv &Y 5 mME ARE-SISITh Myriceting ©5 X &
< taurine™ - *2]A] ROS levele] controlel] B)&f| z}z} oF
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—*—M50puM v
26 —0—T5mM+M50puM
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Fig. 4 — Measurement of reactive oxygen species (ROS) level after
myricetin and taurine treatment in the presence of my-
ricetin. The melanoma cells (2x10%well) were incubated
with myricetin 50 pM 5 mM taruine in the presence of
myricetin 50 pM. And then 200 W DCFH-DA (50 pM) was
added as a substrate for ROS. After incubation for 30 min.
ROS level were measured by spectrofluoremeter (excitation :
485 nm, emission : 530 nm). Results are representative of
three experiments and each performed in triplicates (M :
myricetin, T : taurine).
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58.7%(P<0.001), 61.8%(P=0.009) 3} tH(Fig. 4). «—28S
Total RNA
SER R0 DIX= A _ 185
B1610 cells®l| taurine¥} myricetin 50 uMS- H-& g &2 Bactin : «220bp
@ AP Biola dnitst aase] 84 #iskE g1 4 9l
Qic}, olell wket SOD, GPx, CATS] &4 W37} f-ax Wl CAT «<357bp
%t AAE dolR 7] #5] RT-PCRS @6))46}935}- Myricetin - + - +
Myriceting: @5 *2]A] CuZn SOD2] Haoll= GgkS ulx| Taurine - ~ + +

2] B350, Mn SOD9F GPxi= whélo] ZHAE-e &l &
AR taurineS ©HE A2 52 Myricetin?} taurines -

| <28S
Total RNA
<18S
B-actin & «—220bp
CuZnSOD | <335bp
MnSOD «—413b
Myricetin 50 uyM = - + -
Taurine 5 mM - - +

Fig. 5 — Copper zinc superoxide dismutase (CuZn SOD) and man-
ganese superoxide dismutase (Mn SOD) mRNA expression
in B16F10 cells after myricetin presence in the taurine
exposure. Melanoma cells were exposed to myricetin
50 mM or myricetin 50 uM presence in the taurine 5 mM
and then incubated for 24 hr. After culture, the cells were
harvested and total RNA was examined by electrophoresis.
RT-PCR was carried out with the same amount of cDNA
under each conditions. PCR products were analyzed by
1.5% gel electorphoresis. Results are representative of
three experiments.

«28S
Total RNA
«18S
B-actin | «220bp
GPx o <431p
Myricetin - + -
Taurine - - +

Fig. 6 — Glutathione peroxidase (GPx) mRNA expression in B16F10
cells after myricetin presence in the taurine exposure.
Melanoma cells were exposed to myricetin 50 pM or
myricetin 50 uM presence in the taurine 5 mM and then
incubated for 24 hr. After culture, the cells were harvested
and total RNA was examined by electrophoresis. RT-PCR
was carried out with the same amount of cDNA under each
conditions. PCR products were analyzed by 1.5% gel elec-
torphoresis. Results are representative of three experiments.

Fig. 7 - Catalase (CAT) mRNA expression in B16F10 cells after
myricetin presence in the taurine exposure. Melanoma
cells were exposed to myricetin 50 uM or myricetin 50 uM
presence in the taurine 5 mM and then incubated for 24 hr.
After culture, the cells were harvested and total RNA was
examined by electrophoresis. RT-PCR was carried out with
the same amount of cDNA under each conditions. PCR
products were analyzed by 1.5% gel electorphoresis.
Results are representative of three experiments.

A2l 3t A FollAE Mn SOD, GPx 230} controlol n}al|A
RE =kl o) o] A9ol% CuZn SOD W= Qake n
A A &3t SODY GPxol= 2 A CAT? 7% taurine}
myricetin® ©5 FoJAlY] control Bt} F4 BAJo] EU1E o
53| myriceting! 7% CAT &2 &Ao] o =715t}
Myricetin®} taurine& %4 $0}A] taurine F57}+ W& 73-¢ol
= 9318 CAT &4 4] myricetn @5 Fo] fjrris 7hi
Hou 7t F7VETE A FoRE FloE vehgon
FRA S 22 oS YERSItHFig. 5, 6, 7).

ool A¥AINE B w myricetin®l taurineS W& Foigt
S 24 myricetingrS £33k 739 control BUFE 29 SOD
9} GPx8] B4gA0] S7kehe A& & 5 o a4y
o] ¥gkxE 71 Fais A2 Yo JEE mxlE A

OF Ebth
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Myricetin®]l taurines & Foidle] ELZH myricetinih
Foigl& W control HUEE W9 SODY GPxel &4 S}
AlZlE 98-S o old o] gAEe sigshs F3A Hd
T Z7FE A} CATS 739 taurineo|v} myriceting 212 &%
o7 Foigt 3¢ SODY GPxob= thEA| control B} F4 &
“do] F7t= 53] myricetin®] 7§ CAT &4 Z4o] Wi &
7F= ek, Myricetin®} taurineS -8 F0JA] taurine F=7F &
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