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Effects of Rutin on Anti-inflammatory in Adipocyte 3T3-L1 and
Colon Cancer Cell SW-480
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Abstract

Purpose: The objective of this study was conducted to investigate the effects of rutin, buckwheat components on cell
growth and anti-inflammation in adipocyte 3T3-L1 and human colon cancer cell SW-480. Methods: We cultured 3T3-L1
adipocyte and SW-480 colon cancer cell to confluence, at which time starvation was induced with SFM for 1 day. Cells were
then cultured in medium containing 0, 25, 50, or 100 pmol/mL of rutin 3T3-L1 or 0, 10, 20, or 40 umol/mL SW-480. Cell
viability was measured using a cell viability kit. In addition, we examined the expression of mRNA related to inflammation.
RT-PCR was used to quantity tumor necrosis factor (TNF-a), interleukin-1p (IL-1p), IL-6, inducible nitric oxide synthase
(INOS), and cyclooxygenase-2 (COX-2) mRNA levels. Results: Rutin significantly inhibited 3T3-L1 and SW-480 cell
proliferation in a dose and time dependent manner. Rutin also significantly reduced the mRNA expression of IL-1f, IL-6 and
TNF-a. at the highest dose. In addition, rutin treatment caused a significant reduction in COX-2 and iNOS mRNA levels
compared to the control group. Conclusion: Overall, our results suggest that rutin has the potential to reduce inflammation,
and that these effects are greater during tissue-damaging inflammatory conditions.
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LA = 2004), A28 T, s 5o vk A A3 uhy

ES FAI7](Lumeng et al. 2007), A|[WE2A A=

A< (inflammation)y> ZY, 54 =, AlX &7go] A tumor necrosis factor alpha (TNF-a)) 5] 9454 Alo|E7}
FR2RY A=Folu ERRIAE AA] ¢

gk AA olo] It}slA EulE= 3oz WMslE Al Eoh(Visser M

oj71Ho 7 &4 Hejo] HAMEGFE T cell, B3, T2 et al. 1999). o]2]3t 3ol A] H|qto] o}slE == (C-reactive

A32), 3T A 3 (vascular endothelial cells), G54 A+ protein (CRP), TNF-alpha, interleukin-6 (IL-6) 52 9%
Z (proinflammatory mediators) 5-°] #d3h= WHg-olH A AlolEFFQl ©ulA FE= Z7ME 3L necrosis factor-

(Kundu JK & Surh YJ. 2008), URHH 2= 214 A4 kappa B (NF-kB) 52| 954 A& g =d= 2435}/

AZ 8| o] FoZtH(Tracey KJ. 2002). &} Al%3 Z1tH(Weisberg et al. 2006).

A=) gk 34 v A= A 95 Y HIRES v Al dEnhg o=z Az o] vty A
Al =W, ol &k A5 whgo] AHH R P ¢F, T WAL 717} SNl wet AR o2 g M Ee] F

W, BiRk 59 Ao s Fd=Avk(Nathan C. 2002), 2 7} v A 08 F7Feth(Lagathu et al. 2003). H] 9ol we

oE, fr o o 210

o] FElE otsia7l= AW o= wskelA Etk(Terzié AAE Bl AAIE 7)E Hslel S d ThaE E
et al. 2010). TP HAAG ASHHEo = s AW 34 WA H|Z Z7IA)71tKOuchi et al. 2003). HIREO 2 Hed G5
she dEd APES F7/HMIAPark CY & Yoo HI 2 UREAQ] FEREEH FAFSEAIRE, A o] M
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S Wi A F7HE ASA AEZ (pro-inflammatory
mediators)®] F G54 ATHAY SA3sl)] Belzow
FoA3A HTH(Cook et al. 2000). YWHA 02 WAL 2}
7} Algkdolw el gk Adk 2 24 ABS FIIAA
e FABH AR HEg AN v A dF

2 vkl 1o 2 AGu At vk XA S oA |
T}(Nanji et al. 2003).

g EE v A AENeoR frde dye
= @9lel A9 UHAT F71E 5, BB AFe) 4
7h SolubmA) MBS} A gl A5 e Pel TR

ol

o]m(Koh SJ & Kim JS. 2010), T}2 E7F2] gHix 4
A& BHES] ol =2 o ® dEA dk(Park
& Choi. 1997). 2322, thgete] Aol A2 AR} H]
Th} =8 Ao Jukar B3 A U th(Armstrong B &
Doll R. 1975). A #Je] Az o] A5 A= &
AS STMAA, g =2 EH YoM 955 st
+ tumor necrosis factor-a. (TNF-a), inducible nitric
oxide synthase (iNOS), interlukin-18 (IL-1pB), interlukin-6
(IL-6), cyclooxygenase-2 (COX-2) AR} & 02
F2E T e Aol BET Jthi(Park et al. 2009).

g "%Oﬂ*ib THAER ARSI, HZole 2
=, WA, WEE 5o 7RAFSRE o8 it
g 73 ﬂ*é% o] 5 2ge] MstE Qg I EPA
Ak W EN AME SR T A tigk = v
Yol gk Ak A7 F7EE AL ATH(Cui et al. 2008;
Kim et al. 2000; Pomeranz Y. 1983). W2 & t}&2 =FH+
°f Hlal K, Mg, Ca, P 59| #712 &ifo] = (Lee et
5o APy 2o| E3tHol
ATk 2 % flavonoid EZ < rutin (quercetin-3-O-rutinoside)
2 A& o|AAMEC|H, quercetin®] FFIAIE A
% Slutelth(Pomeranz Y. 1983). W2 9] Z2]d& AE<l
Hdololo = AAA ] He] EEHo] o,
rutoside, quercetin-3-rutinoside == sophorin, quercetin®]|
rutoside’t AFHE o= WY ¥ FEE5 o3 sl
et &4 el vid FE=9] gl dardst 53
7} B3Elo] Qlth(Hwang et al. 2006; Do et al. 2006;
Lee HH, 2008). & A7ollA= rutin®] 2|7} ¢=sfo]m
oF AdE FAA EHE AAATIE Bt EREoH,
ZH AE R AR o|R fred 7k Ash &
B B EAIA BLgIEESA ATl a0 R TR
3 3} tH(Chen et al. 2012; Aischer RG and Hess JL.
1993; Yu et al. 2003; Lee et al. 2001). =3+ rutina} &
H A7 AFES T2 IEY, sk, HEE
o] AdAEgtol} wiFy FollA ofn] = a3t U
A TH(Griffith et al. 1995; Alonso-Castro et al. 2013; Choi
et al. 2014; Lapa et al. 2011; Lin et al. 2012; Wang et

al. 2012). 2322, E AFoM= WY AE rutin®] 22

al. 1991), rutin, quercetin

rutine

HUNE uine] ME Man SHE 220 Dlxls & 8

h U 95 B T DAYl Mw we A4
ol—
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Q) SWAR0 AL olatel A8 AN Ruti
o) e o) wet zzte] Axe] At FAFH Tt
2 o WY A% rutino] ZAWAXI} BHo] i ],
et AEt Aol okste AAN7) AL Aesker] o
wel Evke vehheA) B Esi,

1. 22 g upeA

1. A|22| =H|

2 A3 A8¥ WY AE rutin Sigma (Sigma
Chemical Co. St. Louis, USA)olA] T+ 3] AL&-3FA ).
T4 rutin®  dimethyl sulphoxide (DMSO) (Sigma
Chemical Co. St. Louis, USA)°| =91 40 mM<2] stockS
o] WE Haste] 7 vttt AlE ujegedel] 3]4 5t
AHE-SFAT

2. MIE B} XM= 2| 25}

Aol AM8-E AW mouse fibroblast 3T3-L1 preadipocyte
o} QAALIAHE SW-480-2 5 American Type Culture
Collection (ATCC, Rockville, MD, USA)AIA 43t A}
£tk AEE 583 37°C, 5% CO, incubatoroll 4] HiSF
ST AMAIEE 3T3-L1S Seo EY(2018)2] A& HPH )
w2} Dulbecco’s modified Eagle’s medium (DMEM)
(WelGENE, Daegu, Korea), 10% bovine calf serum (BCS)
(WelGENE), 100 ug/mL penicillin, 100 pg/mL streptomycin
(WelGENE)7} 223He vl ool uljF3taict. gt Al
SW-480-2 Choi OS and Kim WK(2004)2] A& w
2} 10% fetal bovine serum (FBS) (WelGENE), 100 ug/
mL penicillin, 100 ug/mL streptomycin (WelGENE)®] 3£
3t Dulbecco’s modified Eagle’s medium/F12 (DMEM/
F12) (WelGENE, Daegu, Korea)oll4] wsISict. & M2
EF 70% A% confluent®]™ phosphatate buffered saline
solution (PBS)2.Z 2:H A 01\411 trypsin-EDTA (WelGENE)
£ Agjst] AEE 22 5 Al viFetar viFele 2dnt
oF wehsllnh. 3T3-L1 Alx2e APAERS] 315 el
10% fetal bovine serum (FBS, WelGENE), 10 pg/mL insulin
(Sigma, St Louis, MO, USA), 1pumol dexamethasone
(Dex) (Sigma), 0.5mM isobuthylmethylxanthine (IBMX)
(Sigma), 100 units/mL penicillin, 100 pg/mL streptomycin
£ 4 DMEM Hjg9 o2 wAsioeh AlE £3} Folle
10% BCS, 100 units/mL penicillin, 100 pg/mL streptomycin
< ¥ DMEM g oz s} Jel& FX|st3ich A%
AlEe 23t Foll ruting wjgelol] FEEE Helste] 43
SIS, TS A2 w el serum Aol EFFEA] &
2 DMEM/F12 vijFo) ruting #2]ste] Agsisith. A8
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< A F 7RE JPsisletl, Mg 210S Fahr] flEl
rutin /30 F 7EA] M| FollA] AlZF2] vA=
oia] WA AFsiqATt o] APS Fa&l 3T3-L1¥
Fo|M N 2SS JAlsks A 5 I
A g Ao RNAE FEjste] FJdFAAES] &

RT-PCR (real time-polymer chain reaction)2 &3l 23}

At
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w2

L 2 L of
o0 ol
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3. Aﬂﬁ&l

Rutin®] 2jol] W& F 7] Axe] F2 535 doti
7] 98 3T3-L12 96 well plateo]] 0.5x10* cells/mL, SW-
4802 1x10* cells/mLZ plating 3}, 48~]7F %ol confluence
=™ BCS7F 23 wid el 5 pg/mL transferrin, 5 ng/mL
selenium, 1,000 units/mL penicillin, 1,000 pg/mL streptomycin
(WelGENE)Qi okl wEEIE Y, T ruting AlXE
o H7kek £ 24x]7hwe} % —% z7e] g o WA s
A AIZE A we A2 F24e AT Cell
viability =72 cell viability assay kit (Daeil Lab, Seoul,
Korea)g ©|-&3t3th. Aolgle AMETS dMste 94
2] g &, 3A17F & 490 nmollA] spectrophotometer (Tecan
Austria GmbH, USA)E ©]83ty F3=5 43t =
© A3 5HAHOE 3 ol 2 XA AFsisle
o, 319 5HA AFE A Aste] FEsATH(Seo
EY. 2015)

4. Y=FHXC| mRNA el

FA%5 HE FAAke] mRNAEE S 321317] 218l Real
time quantitative PCRS A8}t @3S Seo et
al.(2015)¢] el wie} FP= ?Jr% A2 tumor
necrosis factor-a (TNF-a), inducible nitric oxide synthase
(INOS), interlukin-1B (IL-1p), interlukin-6 (IL-6), cyclooxygenase-2
(COX-2)9 wdS AFeEyct. AgS 98 3T3-L1>
3x10* cells/mL, SW-480-2 5x10* cells/mLe] F%E = plating
A Th 48A17F o rutine 3T3-L1ol+= 0, 50, 100, 200
ug/mL, SW-48091E 0, 10, 20, 40 pg/mL F== 225l
HiFalaATh Rutin®] A2l= 24717 with A2iilar, HE
i%ﬂ 2407 Folle TR A2 Al Ed] ujgelS AA
Sk & TRI-reagent (Sigma)E 0.5 mL/well ¥o] RNAS &+
Z3F9h 02mLe] chloroforme ¥ o] 4°C, 10,500 rpm®l
A 107 AR ST Ao ATl FE
isopropanol& ¥ ¥ A& WA F 4°C, 10,500 rpmel| A
AR St LofRl pallet> 70% ethanolZ A& 3 &
83| AZAFHT AZAIZ] pallete RNasefree dH,0/0.1
mM EDTA®] £33 3 260, 280 nmollA FF=S =43}
o] OD260/0D280 ratioZ RNA2| purityS Lol OD260
WO RNAS st =¥ RNA, oligo DT, Depe
waterS H 71l 42°CoN A IAI7F 4558, 70°CollA] 1587¢

<Table 1> Primer sequences used for realtime PCR

Protein  Primer Sequence
. Forward 5-GIT TGA GAC CTT CAA CAC CCC-3'
P-actin Reverse 5-GTG GCC ATC TCC TGC TCG AAG TC-3'
Forward 5-TTG ACG GAC CCC AAA AGA T-3'
IL-1p Reverse 5-GAA GCT GGA TGC TCT CAT CTG-3'
Forward 5-ATC TGC CCT TCA GGA ACA GC-3'
Reverse 5-AGC CTC CGA CTT GIG AAG TG-3'
Forward 5-TCT CTT CAA GGG ACA AGG CTG-3'
TNFa Reverse 5'- ATA GCA AAT CGG CTG ACG GI-3'
. Forward 5-GAC CAG ATA AGG CAA GCA C-3'
INOS Reverse 5-CTT GIC TTT GAC CCA GTA GC-3'
COX2 Forward 5-ATG CTC CTG CTT GAG TAT GI-3'
Reverse 5-CAC TAC ATC CTG ACC CAC TT-3'

IL-6

T : Thymine, A : Adenin, C : Cytosine, G : Guanin

incubationd}*] cDNAE $/33I5Itt. Detector® SYBR green
Master Mix (Applied biosystems, CA, USA), forward/
reverse primer <Table 1>, Depc WaterS o] Applied
Biosystem StepOne (Applied biosystems, CA, USA)
software v2.1& AFME-3} real time PCRE 333 ch
Data®™= Applied Biosystems StepOne soft v2.10l 7= o]
Ue ZRIYS o83t AACT WHO R FA8kler, 3
3] W Atk 24 fA2ke] Real time PCRS 8
primeri= Table 1 (Seo et al. 2015)°1 A3

5. 84 M|

2 AT Aoz dojxl Axte FAZE 29 SPSS
(SPSS ver 18.0, SPSS Inc., Chicago, IL, USA)E ©]&-3}
o] 7} 23} A W 35 UAE AREAL,
7} o+ ZF] Zpol= ANOVA 4 §- 0=0.05 <=0l Duncan’s
multiple range tests A3l F2AdS HSSIA T

m. ZAx gl oz
1. MZZSAl0f o|Al= I&
22 u% wHE A&l rutin WA E

2] 3T3-L1° 0
25, 50, 100 pg/mL, ThA Al

o g ol SW480°ﬂt 0, 10, 20

40 ng/mLZE 247 A2 g 30, 12, 24, 48 Al7tvlch F Al
Z FoA rutine] AR F2lel PIX= FEFol thal ]
AT} A A= <Figure 1>(p<0.05) 7] ruting #]2]
6}21 o2 Tzl vlal ruting 2|3 Ao A XA
¥ 3T3-LIoIME Ag] F 4877 28] % 25 pg/mLollA]
HE TI"-/]Z']—E /H]_L_q x%x]—o] 71—/\Ql: 740] :74—7‘0-}4041:].
o] A¥= tEFEel vldl rutin 25, 50, 100 pg/mLE =2
g AFTolA 204, 282, 41.7%2 A|E2] Ao] FeolH o
2 aEe s g1 Ak =g et A2

— - =2
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<Figure 1> Effects of rutin on cell proliferation in 3T3-L1 and SW-480 cells.
Each bar represents the mean+SD from three independent experiments. Comparisons among different concentration of rutin that yielded
significant difference (p<0.05) are indicated by different letters above each bar.

SW-480°1 4= ruting A 2|3t 24A17F THE AHsE
40 pg/mLoAF-E] A|3EAd7go] A= o™, H2A7F 484]
7F SHEE A % 7P W2 10 pg/mLoAlAFE A2
o] fejdo g 7AEtk<Figure 1>(p<0.05). ©|21d 2
= DA ruting A 2] SHA] 2 thxtol Hla]
ruting 10, 20, 40 pg/mL=E A&t o] A L] Aol
83.1, 67.7, 65.4%2.2 F3}=|Ath= A1 on|git). Cho &
Choi(2015)°] Ww=TH rutin, apigenin, naringenin, myricetin
¢ flavonoidE 1A thZdet AlEQ] HT-299] 53
100 M 2 A gk &, Al A A &35 #a7] 9
3l MTT assays AAIS A3, 74z 758, 627, 742,
77.6%%= W] AE g7go] FelAorm A=A &
Tl Hwang et al(2006) 5% 1%+ A3Z SNU-6014]
ruting 800 pg/mL =2 AFo] A2 se W thxol
H)sl) Aol 85.3% ME 7o AT B8l
o E 02 A7 % ruting o7 A ZHCT-116)00] 3]
g5t A3 AlZzAEEe] A JAEA=, A & 0,
62.5, 125, 250, 500 pg/mLo-=2 2342 = 91.9, 90.1,
64.5, 573%= ME o] FoFoz A = A tHAsfour
and Mohsen. 2018; Gosmann et al. 2012)2] A+ Z 3}of
=™ 3T3-L19) ruting 50 pg/mL A2 &3S v 2| =
373 Adate] AAE W triglyceride S2]0] f-21% 2
2 AAFJTIL ST} Choi et al.(2006)= rutin®] 2|7}
3T3-L1 M2zl AbA|aze] 2743} Aol A= glycerol-
3-phosphate dehydrogenase (GPDH) 45 JAA|Z o,
C57BL/6 micell 64.4% Aol $H-iE A2 ol9f FHA
ruting 372 AFSNS w 47 Fo] A AaE 53
77t AU SIS o) 3] A&} vl s
A rutin®] A2]7b A AARL o] #2 BiRty AR

AT g AT BES EAHOR AR A
o] gl oleldt AT rutine] A7 LA o]
o} B8 WY ATEY BFL AN ESNA
oze] Ao} Fakow WARE AL Avkshzt] F

7F hokar & 4= et

2. GZ0lJH AIO|EFICl mRNA ST &h840)| 0|x|= L&t

Rutin®] 935 G35 BFs] sA A2} o3
Az 7t FEE ruting AEg o, 95 wilse
ARIEZIRIES] mRNA 77 W3S sl B22M rutin
o] IEF a¥E HFsIAT AF A==, 3T3-L1ol
ruting 25 pg/mL ©1’d 2] skS ol tiztel] Hlsl IL-1B
mRNA 72} &&o] 12.7% A=A eH, A2 =7t 5
TNEREE B oFEZFOR 173, 39.1% & F4AF wale] 7+
2FE S A5 th<Figure 2>(p<0.05). thAY Al E
SW-480°14 % IL-1B A} &2 rutin 4] 20 pg/mLell
A FAA] W o] TFAEIOH, ruting] FEE ME F
721 40 ug/mLAME ruting A2 &4 ¢4 tixo] W)
3l 26.7% o] o402 A= ATH<Figure 2>(p<0.05).

IL-6 AR} W2 X WPA 221 3T3-L19] rutin 50 pg/mL
o, it Al SW-4800- = < © WA Agld =<
10 pg/mLAAFE IL-6 ©¥d F72F ddo] fejgo=z
A HE AS B8 th<Figure 3>(p<0.05). °1& =T
3 ¥ w3I9E W 3T3-L1 50, 100 pg/mLol|A 314} 2
o] 83.7, 60.9%= SrolHom SW-480°1A4+& 10, 20,
40 pg/mLol A Z+zF 12.8, 23.1, 29.7%E F% F%= 8%
W& o] 7HAE A th<Figure 3>(p<0.05). Pro-inflammatory
cytokine?! IL-1B, IL-6 &= g A5} 218 gl 714
FBAdo] =& cytokine (Reinecker et al. 1993)0.2 w|'Ho]
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Drutin 0 pg/mL B rutin 0 pg/mL
.rutin 25 pg/mL [:] rutin 10 pg/mL
.rutin 50 pg/mL [:] rutin 20 pg/mL
.rutin 100 pg/mL [:] rutin 40 pg/mL

a
b I
b
I I c
< 3T3-L1 > < SW480 >
<Figure 2> Effects of rutin on IL-13 mRNA expression in 3T3-L1
and SW-480 cells.
Values not sharing the same perscript letter are statistically different

by Duncan’s multiple range test in the same type of rutin treatment
(p<0.05).
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A7k ANs EHXO J | %% mousel| Al AFatS o,
W S 70% H7FsE Aol vzt vls IL-1B
FrAE WElo] 55%=2 YobHtial akglem, IL-6 4]
735w izl Hs v AAS AlFe Aol 60.7%
fFreld o frate] wale] AAHATAL sHATHCuellar-
Nufiez et al. 2018). CH Park & Yoo HI.(2004) 1ol
WEH HTRe Alo|EFIQL A4ke] o), §/9712H8 &4 9
7t €5 AzAgAA Y] S5k FEE UEhe ol
2 9 5ok Aol dvkarl sRlom, APgA oA
IL-6 fr7ke] o] S7telo] QAL HAEeho 2o] FH| %=
S7FEo] Aokar SiGAt). ol A A e v AFt
AHE g wTelA A JEREE IL-1B, IL-6
mRNA F87} @&o] g & rutin A2]l ol F2o]4
o= AR AL rtin®] A7t FAS a5 S
ogetolut mintolgbe AWE X 83laL ofstEe AS A
X7l &< A4S 7S 5 dtke Ae AARE
uu A
9 APRS frEal, 8F U 4D 552 ok

HDL—C (high density lipoprotein cholesterol)S 74
FPNIAEL 715 ASE Fmald HE, 9935,
WA Zo] AABAIS Gutel= olxtyE AdelA
TNF-o. (Jin et al. 2010; Storck et al. 1994) %=}
A% rutin®] A7t FIHoz A H<Figure 4>
(p<0.05). 3T3-L1 AlE= ruting 25 ug/mLi 2] 5k&
wjolli= TNF-oo mRNA §312} 2 50l s FFS vH]A]
ko, A7 FEE 28l F7HAIZ] 50 ug/mLﬂlH%
ruting 2|31 & ol Hlsl] 17.3% L&) fejdez

ol
-

w0 j:r
SR Y

e

D rutin 0 pg/mL ' rutin 0 pg/mL

. rutin 25 pg/mL E] rutin 10 pg/mL
(%) . rutin 50 pg/mL O rutin 20 pg/mL
120 . rutin 100 pg/mLG rutin 40 pg/mL

a
b

b
II' |

< 3T3-L1 > < SW480 >

100 -

60 -

40 -~

20 -

<Figure 3> Effects of rutin on IL-6 mRNA expression in 3T3-L1 and
SW-480 cells.

Values not sharing the same perscript letter are statistically different

by Duncan’s multiple range test in the same type of rutin treatment

(p<0.05).

[:]rutin 0 pg/mL s rutin 0 ug/mL
.rutin 25 pg/mL rutin 10 pg/mL
.rutin 50 pg/mL C] rutin 20 pg/mL

(%) ) .
rutin Hg/m rutin Hg/m
120 - .thO/LC]t40/L

a
b
be
II'

< 3T3-L1 > < SW480 >

<Figure 4> Effects of rutin on TNF-o. mRNA expression in 3T3-L1
and SW-480 cells.

Values not sharing the same perscript letter are statistically different

by Duncan’s multiple range test in the same type of rutin treatment

(p<0.05).
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A=A B WY EANE 10 pg/mL E=ol|A FE]
TNF-a. mRNA 37} @de] fasglon, 22| st 35
7].‘31—1,:2_ o oEHog ud 7hAhv) oo g oAy

£ 2L g1 5= Ik Uysal et al(1998) 5 HTH A
Zl%ﬂlﬁﬂ*i = 4] E= TINF-o7t 1€ A38S
&8, TNFoF TNFRIO] ZEd AFF olM= A4
oluf Hvko 2 Qls| fEE= AEd Aol YA ¢
Rtk &) Tilg H & Moschen AR.(2008) 3ol A =

_/
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< 3T3-L1 > < SW480 >

<Figure 5> Effects of rutin on Cox-2 mRNA expression in 3T3-L1
and SW-480 cells.

Values not sharing the same perscript letter are statistically different

by Duncan’s multiple range test in the same type of rutin treatment

(p<0.05).

H|TE Al AA Zo M= A5 Al|ETRIC] dded AS
AAE Hallste] HE4 mHHAR] TNF-o, IL-6, IL-8, CRP
oF 7+e H|EolA FA7] dF ws E-e g3 Ul S
Z7MZH L 3T} Reinecker et al.(1993)e] Aol &=
Pro-inflammatory cytokine®l IL-1B, IL-6, TNF-a2] 4
7 i, oot A 2 a7y ol
=T 390H, Lee et al.(2016)9] 7o) w=w SHw
oNerE FE2ES AAHIAE BV-24 329} 2 M RAW
264.791 %2]51592 Wl 10 pg/mL Wi+-E] controle*3} B] a5}
%8 Wl nitric oxide (NO) A4} DPPH radical #]3l 5%
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