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Antioxidant and Ant-inflammatory Activity
of Ethanol Extract of Mualus micromalus
Makino 1n Jeju Island

Ju-Yeop Lee, Min-Chul Kang, Jung-A Lee, Kwang-Hyo Ko, Bong-Seok Kim,
Jong-Heon Han, Se Jae Kim', and Gi-Ok Kim*

Jeju Bio-Industry Development Center, Jeju Hi-tech Industry Development Institute, Jeju, 690-121, Korea,
'Department of Life Science, College of Natural Sciences, Cheju National University, Jeju 690-756, Korea.

Abstract The antioxidant and anti-inflammatory activities of ethanol extract of Malus micromalus were studied in vitro.

Ethanol extract of M. micromalus showed scavenging effects on 1,1-diphenyl-2-picrylhydrazyl (DPPH) and nitric
oxide (NO) radicals. In addition, ethanol extract of M. micromalus inhibited the generation of superoxide anion
(O2) radical and uric acid by xanthine oxidase. We also investigated the effect of ethanol extract of M.
micromalus on NO production in a lipopolysaccharide (LPS)-stimulated murine macrophage RAW 264.7 cells.
Ethanol extract of M. micromalus significantly inhibited NO production and this inhibitory action was not due
to the cytotoxicity. The expression of inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2)
was markedly down-regulated by ethanol extract of M. micromalus. These results indicate that the inhibitory
action of ethanol extract of M. micromalus on NO production in LPS-stimulated macropages might be due in
part to abrogation of INOS and COX-2 protein induction. Taken together, this study suggests that ethanol extract
of M. micromalus could contribute to the chemoprevention and therapy of oxidative stress and inflammation.
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2 AF-5217] (free radical)9} B4t RHAS AA|EHA
U AAAAM Aol 23 AEERS IR FTRE Ao
AAEERE Aejiy B4 a8 ) #as) g AR 2343 weRth1-2). AF7A BaE gRie)

3 ler, Aol tigh Al W oA me 4Rz A9 ke ABddAM Rl AogA FE Zus
A=A AEAiglo] el olgHm Utk A gz PR AeE iR 9Lom(3), 53] flavonoids= A2

= a-tocopherol, vitamin C, carotenoids, flavonoids £°] o] Algl BAJakAY) A @ AEA AEHAE B O3]
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= FAloltt @5 g A 230 EEF 2gou
318 A, Aadd 59 22 V1A wils A eE
Hgol 71ed o) 1 &4 FE a5 ARsEE V1A
oJtk(5). FFE doIE 81 FoA Altel &3 Ro]
7P 2o, At zA=o] BRI 3+AZ O R histamine,
serotonine, bradykinin, prostaglandins, hydroxyeicosatetraenoic
acid (HETE), leukotriene®} -2 A E2o] {2]%o]
g FIo] SHHEEA @50l fEdnt 236 244
QA FTEE Eejo] Fete E218ka, 1 A 9N
MMe & T T3 22 A3 gRlo] HY|= drke6).
Nitric oxide (NO)= NO synthases (NOSs)ol| 2}3}| L-arginine
o] L-citrulline2 & AFFHHA PA=H= 72, AW
o] g Asdg, g9 &F T 23 AsHERZA
ohFet Ae)71sS 7HATH(7-10). NOSsE E)3ksts A2
of W} 3FFe 5F 4% EFYh o] F9 neuronal
NOS (nNOS)<} endothelial NOS (eNOS)E A Eo] 2|43
o= EASL7] il constitutive NOSE EFEHM(11),
FH s RAAE, ERHETAE, WIAE oA
lipopolysaccharide (LPS), interferon-y (INF-y) 2 tumor
necrosis factor-a (TNF-a)59] A=AS =&FHe 39
o] ¥&d== inducible NOS (INOS)7} gtk iNOSe] 2)3)
AE NO= ¢ B3, 7% 59 43veE 34
2 B o} AN AFAE X8 E5S
AA7)E Zes delA drk12-14). )i HeEAEel
Aol &% F=g NOo| AAe Y, AxEA, =
AET S 22 A Fralgh 28-S UERATK15-16).
AFoL18l (Malus micromalus Makino)= 7)o} IrHjLE-
EE Zolmprelns sn, AFE Gehiseld A
she SgBBol s~640] Ass}e] 9% Frirt B
£ 4Zolt(17-18). A5 7HAR B8] Hx 9l
e Sl (FAN) Xzl B3} gk Yeld sle
Aroln 1 AgAd t A7 Bie gle A%k
B 7= AFekmir} 7154 A AAEA Y 88 ks
ol FA=AE B7IsE] st AlFolan) FEEY o

Fot AFREE AT

HE % e
A=) =&

AFolan] AZES w72 Zoly 70% dEE
(EtOH) 3 Lol FAAsla1, Aol 24217t muksle] J&
AFH AEAZ A 8E 729 dFete Aks B &
AATRS HFRATh o]FA BoiXl HNRE 40ColA 3A
FE7IE 08 FF3 10% dEE F2ES $EI1Y
oh. 28]a Aokl 70% ANErE FEES FHRSF 051
o &7l Foll, Z}Z} 34t (n-hexane, 0.5 L x 3), o€
oLMEIC]E (EtOAc, 0.5 L x 3), 5€h& (n-butanol, 0.5 L

X 3), & (H0)& £02, 3 340 ¥ SuhrE 4
o] we 8ol £oE SN0 FrRT-Hste] 4749 2
28 9907, 2ol BUES UF FAAZIC] An

AHS-8IEH(Fig. 1).

Malus micromalus (3680g)

1) Extraction with 70% EtOH 1day(x 3)
at room temperature
2) Yacuum filtration

| 70% EtOH Ext. (60.39) ‘

Suspension with water (10g/500mL.}

500mL x 2 500mL x 3 500mL x 3

M EtOAc fr. (3.250)

Fig. 1. Systematic purification of Malus micromalus

lPaﬂition with Hexane lPaﬂﬂlon with EtOAc lParlition with BUuOH l

BUOH fr. (2.369) Water fr. (3.88g)

DPPH #lR+wal7l £+ &4 =3

Ax}F 5 (electron donating ability) 272 Blosis(19)
HhHol| &3+ DPPH free radical Aol we} 24314tk
Z mgkSo) 12l o8] F5o] A8 ZHRE 96 well plated]
100 uLA 25 13 0.4 mM DPPH £88 5% FH7}slo]
Ao 1087 X3 & 517 nmol ] FFEE =43
S} olw) ¥A FET O Z+= butylated hydroxy anisole
(BHA), troloxE AF&-3F31th

Nitric oxide 27 &4 =H

AAZF © E nitric oxideE WA= 22 sodium
nitroprusside (SNP)E A8l A]&.9] nitric oxide 427
AL ANEITE 10 mM SNP 89 100 pLoll AlZE
FEEE kL 25 CollA] 147 FF vhEAIRT: B
o] B F 93 AT FUE ¥ Griess A1 [2.5% (v/v)
phosporic acid®ll 1% (w/v) sulfanilamide®} 0.1% (w/v)
naphylethylenediamine]-2 715}t 2294 108 &
At WAIZ F 540 nmoll A FHEE S48, &3}
= o}AXE (nitrite)2] YO FE nitric oxide 24 S

AT

Xanthine oxidase 2d| % Superoxide £7{ &4
=X
s =1

Xanthine/xanthine oxidase®l] g} uric acid A3/4& 290 nm
N F7HE FB=0 o8l F4381L superoxided] Y-
nitroblue tetrazlium (NBT) S CE 560 nmollA 34
3lar) whgole 7k Ao oJe] HE¢} 0.5 mM xanthine
2} 1 mM EDTAE 200 mM phosphate buffer (pH 7.5)
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100 pLollA 118131 50 mU/mL xanthine oxidaseS A7}
3t uric acid2] A4S F=8190E Superoxide AAZA
& ¢ ¥kl 0.5 mM NBTE Hrlsto] whg-A)7Th

HIZ s

uh-2 A M1 RAW 264.7 M ¥y Shata| 23
23 (Korean Cell Line Bank) 2 258 J9J31Th AE&
10% fetal bovine serum (FBS)3 100 uint/mL penicillin,
100 ug/ml. streptomycin (GIBCO, USA)°] 38+ Dulbecco’s
Modified Eagle Medium (DMEM, GIBCO, USA) =&
ARS8k 37°C, 5% CO, F-27100A wiksliTh

HiZz =4 53

NE7}F A Ao vIRR= 93RS 3-(4,5-dimehtylthiazol)
-2,5-diphen yltetrazolium bromide (MTT)Hol 28] &7
B3TH20). RAW264.7 A3 1 x 107 cells/mLo] =7 FH]
8o 24217 A ok & AEE FEER ALY AE
ok 3 wjokelS A ASISL MTT (Sigma) -8 500 pg/mL
< H7F8IAL 3A1E Bk wikslAT). MR E A A U,
dimethylsulfoxide (DMSO, Sigma) 200 uLZ 7}5}] MTT
o] 3o o8] AAE formazan HHES L3N &
microplate reader (uQuant, USA)E AF&-3le] 570 nmollA]
=g S8 4 Alg FrRol oig 3% g
Tetlom, o] % g5t vlwsle] AE 54 A
£ AR

Nitric oxide (NO) X&k

RAW264.7 MIFEZ 1.0 x 10° cellsymLZ 2838t T 48 well
platec]] ¥ 18A1ZF & wleks stk o] ¥ o 71X
Y AlRE 1A17E F<t A Ak & LPS (100 ng/mL)
£ 7t 24A17F A 484171 wllslsiTh AAdE NO<2]
e Griess AJ9FS ol 83le] AEujdd Fof sk
NO» o} g2 FAstct. Aok 45 100 pLot
GriessA12F 100 uLE 31 96 well platesollA] 105 E2
AL F 540 nmolA FR=E SHakA0k AAE NO
9] k2 sodium nitrite (NaNO,)E standard & ¥ s}tk

HI|1HE U Western blot 24

Hjeko] £k AIEZE 2~33] PBS (Phosphate Buffered
Saline)& A1 £ 100 uL9] lysis buffer& 37} 30%~14]
FERY lysis A7 3 12,000 tpmollA 2087 LAEE
3tth @e¥ld FxE BSA (bovine serum albumin)$
381 protein assay kit (Bio-Rad)E AMg3le] AEka}
@k 30--50 pgel WEE 8~12% mini gel SDS-PAGE
(Poly Acrylamide Gel Electrophoresis)® #HAl Euldled,

©]Z2 PVDF membrane (BIO-RAD)ol| 15 VZ A7} 59
transferSFAT. 1831 membrane®] blocking< 5% skim
milk7} E-E TTBS (TBS + 0.1% Tween 20) -4
ool A 2A1ZFERE AAEIETE Bhgel it § o 7HA]
12} A (1 :500-1 120007} EUE 5% skim milkolA]
1N7F (25C) E= 2447 CHyE<E ¥RAZ1 & TTBS
2338 AAskaL 22k FA (1:1000)9F 241 308 ¥h8
A7) ¥ Enhanced Chemiluminescence (ECL) H'Ho 2 2}
band®] A3E ATh

RNA 22| 3 RT-PCR

wjoko] Tt A EE 2~33%] PBS (Phosphate Buffered
Saline)® M& ¥ total RNA F% - TRIzol-reagent
(Invitrogen) & ©]-&3ta] E-2]d}Ath 260 nmo] FHEE
=335t RNAS A3, A260/A280 nme) ¥l&-o]
1.7~1.9 9] o] k& 2= RNAE Agel AMEsITh
cDNA E4-& Improm- 1™ cDNA kit (Promega)E o]-&
3}, 1 ul9] total RNAE oligo (dT) 18 primer, dNTP
(0.5 uM), 1 unit RNase inhibitor ~Z2}31 M-MuLV reverse
transcriptase (2 U)E 70°C 5 min, 37°C 5 min, 37°C 60 min,
7283 70°CollA] 10 min heating A0 24 Whg-g 3]
AZc}. Polymerase chain reaction (PCR)2 3MI% cDNAZ
B INOS, COX-2, B-actin® FEA17]7] 918ke] 2 pL
¢DNA, 4 uM2] 5°2} 3° primer, 10 % buffer (10 mM Tris-HCI,
pH 8.3, 50 mM KCl, 0.1% Triton X-100), 250 uM dNTP,
25 mM MgCl,, 1 unit Taq polymerase (Promega, USA)E
23 distilled water=. 35 25 uL 2 2¥E TR Perkin-Flmer
Thermal CyclerE ©]-8-8kd PCRE AAI8I8Ith o] PCR
Z23& 94C/30%, 50~55C/45%, 72°C/45% 20~253]0]H,
PCRY| 2J5}ed AJAFH AHE-S- 1.2% agarose gelollA] 2171
5% AAI8lAL ethidium bromide® G5t 54 band &
#elslitk. RT-PCRAIA AFE-H primert= Table 19} 2t}

Table 1. The primer sequences of the genes used in RT-PCR
analysis and the expected size of their PCR products

Gene Primer sequences Ffag"‘e”t
size (bp)
INOS Forward 5-CCC TTC CGA AGT TTIC TGG CAG CAG C-3' 497
! Reverse 5-GGC TGT CAG AGC CTC GTG GCT TTG G-3'
COX2 Forward 5-CAC TAC ATC CTG ACC CAC TT-3' 696
™ Reverse 5-ATG CTC CTG CTT GAG TAT GT-3
. Forward 5-TGG AAT CCT GTG GCA TCC ATG AAA C-3
B-actin 350

Reverse 5-TAA AAC GCA GCT CAG TAA CAG TCC G-¥'

Eriists) 24

FAE AT 39 ol FHA AR EdoH, o)F
o] B3t (mean)#} EF LA} (standard error, SE)E 4HE31%]
on, rest2 FAY fodE AT
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gzt # 1#
HiFolal &S| st gy

Aol dehE FE5F 2 449 8 2EES A8
2 ARgste DPPH AH-RE)7] 24 848 4% 27,
ICso Bt ]Fi]'% FEEY A FYE, ddoMHolE
BYE, Lk EQ%, E 282N 27 161 pg/mL}
5412 pg/mlL, 1.23 pg/mL, 12.2 pg/mL, 80.9 pg/mL< Lieh
YWATHTable 2). ©] 5 oEolMEolE F-HEo| tZ2T
<! butylated hydroxy anisole (BHA ICso = 4.1 pg/mL)%}
Trolox (ICso = 7.1 pg/mL) B} 38 438 RJtH(Table 2).
ARFolml dekE 25 2 7 v:g S AEE ARES
NO 47 84& &35t NO &7 %}/H«] ICso #&
NeE 553 A4 I E, dHoHH0|E B EofA
Z}¥7} 901.2 pg/mL3} 861.5 ug/mL 584.9 pg/mL-S E}
WA (Table 2), Here-x -‘?‘&1 B NO 2A &4
2 1 mg/mLolA] 20~30% AEE el #|FFolan)
ogte &5 ¢ 7} %Q%ﬁﬂ xanthine oxidase A&
< xanthine oxidase HAAZ &#HZ allopurinolS ¥4
2708 AMRE vl on, 1 AFE Table 29
YER AT} Alolau) oghs 28 2 7 &
xanthine oxidase HA|EAS R, 1 5 & 5=
E (ICsp = 42.6 pg/mL)3} o eolA|E|o|E B&E (ICs =
491 pg/mL)M F EA4S BHTKTable 2). 181
superoxide 2A&A T3 AFolan) e FE55
(ICso = 2.7 pg/mL) B Z} FgEA BF A S
HA3 1 F odolAE|olE E8E (ICs = 0.61 pg/mL)
X A thET allopurinol (ICso = 2.11 pg/mL) Ko}k
F& 848 BAtKTable 2). wEhA] AlFolis) F5&
o] 7|&d] ¢EX st EFET o] £ FEE
= Egelal & o' AlsH:

——yi _l"

HiFolaul F=&EE2| NO W x| &y

R} 715E 7L e =31 9% (polyphenol)

2

d8 A83FEE (curcumin), 227}E] (rosemary :
Rosmarinus officinalis Linn)s°] 859-&S HJASH=
FHFAZ AHIL, 01“ ?Wbﬂl ASHEES Yo
e B AAE AAXNT|IZE FTH21-23). RAW 264.7
Aol A AF=ol1H) 01]%% Z"“ﬂr I F8E9 NO

A A L A5 ICso %kﬂr 50%9) AE=4E
ura}mﬂt FE9l TCso 3 A&t e, 2 235
Table 3o JERJA{TE 100 ng/mL-/] LPS¢} A|F o)1)
q]‘:%% —Zr’“jﬂr O EYES 50 pg/mL FEZ A

< o, LPS @& AHzolA NO ] 19.95 yMZE
*Mﬁﬁiolﬁr Xil—ro}:LHH deE FEEH odotAH
E BEZA ZZF NO Ao 3.57 uM, 0.74 yME
A3 AT AE A 4 AHFig. 2). AFor1H)
B 3553 ogoMAEHolE FHES TEEE A
198w, 35 9FEHoZ NO AdF] Fol=e RS
#go18 4 UAATHFig. 3). 2L TEE AHI3}He o
AF=ALS JeR}R] odsit). AlFolan) oghe: FE5E
ddolrHo|E EEE] NO AE dAleo] g
ICso 7t 237} 16.7 pg/mL, 4.1 pg/mL ©]$THTable 3).
o] g AP AFolnle FER F52 T ¥
Z B2 Al gloixd Fas 71 AE7t 2 Ao
g Al

gl'

ér&l

O

ot
ot (1

Table 3. Cell toxicity and the effects on LPS-induced NO
production of the ethanol extract and its fractions of
Malus micromalus in RAW 264.7 cells

Malus micromalusin TCso" ICs” Selectivity index”
(Hg/mb)  (ug/mL)
EtOH extract >50 16.7 £ 0.5 >2.9
Hexane fraction >50 >50 >1
EtOAc fraction >50 41 £ 0.8 >12.2
BuOH fraction >50 >50 >1
Water fraction >50 >50 >1

" TCs, is the concentration producing 50% toxicity in RAW
264.7 cells.

2 ICs is the concentration producing 50% inhibition of NO
production in RAW 264.7 cells.

% Selectivity Index = TCso/ ICso.

Table 2. Antioxidant activities of the ethanol extract and its fractions of Malus micromalus

ICso (ng/mL)”

Treatment DPPH radical Nitric oxide Xanthin oxidase inhibitory activity
scavenging activity scavenging activity  Uric acid generation inhibitory Superoxide generation inhibitory
Ethanol extract 16.12 £ 1.67 901.18 + 74.61 4255 + 11.51 2.73 + 0.26
Hexane fraction 541.29 + 34.20 861.49 + 35.00 278.07 £ 73.75 129.6 + 5.76
EtOAc fraction 1.23 + 0.26 584.95 + 88.71 491 + 0.11 0.61 + 0.08
BuOH fraction 15.24 £ 0.76 >1000 96.95 + 5.18 3.31 £ 0.21
Water fraction 80.93 + 1.49 >1000 >1000 16.59 + 0.47
Trolox 413 £ 1.10 >1000 N/A N/A
BHA® 7.03 £ 1.21 >1000 N/A N/A
- Allopurinol N/A N/A 1.91 £ 0.21 211 £ 0.91

) ICso values were calculated from regression lines using different concentration in triplicate experiments.

2 Butylated hydroxyl anisole. N/A : Not assay.
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-
(%2}

10
5 4
U d
LPS (100 ng/mL) - + + + + + +
M. mic (50 mg/mL) - 0  EtOH Hexane EtOAc BuOH Water

Fig. 2. Effects of solvent fractions of Malus micromalus on
NO production in LPS-stimulated RAW 264.7 cells. The
productions of NO was assayed from culture supernatant
of RAW 264.7 cells (1.5 x 10° cells/mL) stimulated by
LPS (100 ng/mL}) in the presence of testing samples
(50 pg/mL). *, p<0.05; **, p<0.01; ***, p<0.001 compared
with LPS alone-treated cell.

Fod] Nitrite
—— MTT redaction
120 30

100 - L 25
80 A

Nitrite (uM)

MTT reduction (%)
[ =]
s 3

[yed
(=]

0
LPS (100 ng/mL) - + + + + +
M. mic { mg/mL) - 0 8 13 25 50

30

-
]
<

(o]
L]
Nitrite (M)

MTT reduction (%)
- o
S &

3]
=]
L

0 A
LPS (100 ng/mL) - + + + + +
EtOAc fra.(mg/mL) - 0 6 13 25 50

(b)

Fig. 3. Effects of Malus micromalus on the NO production in
LPS-stimulated RAW 264.7 cells. (a) Cells were treated
with LPS (100 ng/mL) alone or LPS plus the indicated
concentration of EtOH extract for 24h. (b) Cells were
treated with LPS (100 ng/mL) alone or LPS plus the
indicated concentration of EtOAc fraction for 24h. *,
p<0.05; **, p<0.01; ***, p< 0.001 compared with LPS
alone-treated cell.

Aot =&&E2| INOS2t COX-2 EMHZEIR mRNA

W xal

RAW 264.7 AlEANA NO AL COX-2E EA43)5ly
PGE,$} 28 45 wiZfAlo AAS £R35lY d5S
AT Aoz deEA UTh(24-25). AlFoln] olgks
F=EI dEolAEHClE E3]E2] NO A4 A3 &40
INOS$}F COX-2 Thize] 7] ot AYS FR1s)7] $3
western blot?} RT-PCRS o]83f] EA3¥ct LPSES
t=AE] 9 u) iNOS whilE whe ko] Hrlele A
< RISl o, AFotan) ofeke FEE} ofeolAly)
°o|E FYES FxHEE AHIYSIAS o INOSSF COX-2
g e =w olER oz 7hA3EITHFIg. 4). RT-PCRE
FA3 INOS S COX-29] mRNA & B3 55 9)&#9)
S UEPIH(Fig. 5). dlEoMEIolE 858 50 pg/mL
23k ol iINOS2) mRNA ko] LPSTHS: ]2
b AEto] nlsle] oF 80% AES] FHAE mRNA T3
Fe BHA olgt ZHE tiAAIZA NO9 AAjew
st} EAslEE COX-29] DT} mRNATLES 94
PO ZA COX-29] E4oa2RE opyEe 45 43}
-2 A A1 4 e Ae=E AlEEHT

% o

% 9 o2

T

¢

EtOH 0 0 6 13 25 50
LPS - + + + + +

iNOS

COX-2

B-actin

EtOAc 0 0 6 13 25 50
LPS -

ug/mL

iINOS

COX-2

B-actin

(b)

Fig. 4. Effects of Malus micromalus on iNOS and COX-2 protein
expression in LPS-stimulated RAW 264.7 cells. (a) Cells
were pretreated with EtOH extract on for 1 h, and EtOH
extract or control untreated cells were incubated with
LPS (100 ng/mL) for 24 h. (b) Cells were pretreated with
EtOAc fraction on for 1 h, and EtOAc fraction or control
untreated cells were incubated with LPS (100 ng/mL)
for 24 h. The cells were lysed, and the lysates were
analyzed by western blot using an anti-iNOS or anti-
COX-2 antibodies.
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EtOH
LPS

iNOS

COX-2

B-actin

EtOH
LPS

iNOS

COX-2

B-actin

(b)

Fig. 5. Effects of Malus micromalus on the iINOS and COX-2
mRNA expression in LPS-stimulated RAW 264.7 cells.
(a) Cells were pretreated with EtOH extract for 1 h, and
EtOH extract or control untreated cells were incubated
with LPS (100 ng/mL) for 24 h. (b) Cells were pretreated
with EtOAc fraction for 1 h, and EtOAc fraction or control
untreated cells were incubated with LPS (100 ng/mL)
for 24 h. Total RNA was subjected to RT-PCR.

fo
2

£ A= A5l AL = AFolanle] AeEA,
= ksl aael §¢] a3 ol v} FEIth AlF
ofr1u ] ghiks} EA3S S93taA) vlm B8 A, Al
okl ogke FE5 (DPPH AT ICs L 16.1 pg/ml;
NO &AZ ICso 7L 901.2 pg/mL; superoxide ~AEA 2
Xanthine oxidase A 84 ICso 3k 42.5 pg/mL, 2.7 ug/mlL)
L & s G4S YT, O HEE FollrE odo}
AHO|E 2EEo] gitsl B4 AY EFoN & 4A
A4S JERIRITE ohEla] kel E4do] 22 Ao}
auje) 259 P42 FHE gy Y5l i
A 2ES o] 831HTh LPSZ 2[=3E w92 tiAAM 2]
RAW 264.7 AZA NO BA3} HE=A7Ee] A)E
H Rl AAFE o] 83l gagt 2y oghe 5
ZE57 HolMEo|E B8E0] 299} 1222 7/ &
1A NO A4 A 84S Btk 28]l NO A4 9
ol 3t ICso - 212} 16.7 ugml, 4.1 pg/mLOZ 1}
Eltth o)A AAE 7R ZE sl AlFolaule] ke 3
59 NO 747} iNOS T zhaol] 98 Y9S- 8l
3t A3} A|8E #2]8F RAW 264.7 A|XEol A iNOS Tl
Ho] & oo g 743tk T3 iINOS T F <)

oI7)7} mRNA ] 7HA2 Q18 AQIA] ZARskA}, RT-PCR
< E3] iNOS ¢ mRNA 23S A A, bt
TIAE 5 2JEF) mRNA 2 ZAE B F 9
Ak AFolrue] oghe FE2ES FE HE A
< 9 FoHeE COX-2 Tdd mRNA EHo] %
oJEA o2 AAEYE BYE FolA= NO E43 A=
A7) A Bl aA|aR] AR 250 ddoAlE)
o|E R8Eo] gk FEERTE NO, iNOS, COX-29]
A4 A=rt ¥ F& BIS YERIATL

A4 120093 69 25, AR - 2009 7€ 27Y
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