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R0 A B8 7S ol A} i8Ik W@ g 71E 918l DPPH, ABTS 2H]d &A% &7, FRAP 319,
s TS SR F UMl RAW264.7 NEZE UPdo=2 MTT assays 5348} Aﬂ;ﬁ 3E ERIF
At &l 55 dolrr] €3l LPSE =% RAW264.7 /‘ﬂd_oﬂ/ﬂ nitric oxide(NO), TNF—a 8] 2 iNOS, TNF—a
mRNA 28 58 ZARISITE 1 A3 DPPHS} ABTS #HZ 2752 % 8o gujz 24 do] S71819
T}, FRAP #k2 5 mg/mLol| A 24.5 uMZ 7P A Yepgter, FZe)9E 3k 1.2840.064 mg GAE/g2 UERsT
KG 2% F% 0.625~2.5 mg/mLolA] AE5AL Holx| et Bgk RAW264.7 Al2EefA] LPS el 2J$k NO,
TNF—a 8] Z12]32 INOS, TNF—a2] mRNA 2&o] KG FE& 28] f2lak Zasieit) ol5dh due shiiar 44
FEEo] ot a4l gE YEEA &8 rtsAde] des RoFETh

FAlo] © &rksl, &, TNF—a, 4hiAl 3P+ &

Abstract In this study, we investigated the possibility of Kaempferia Galanga(KG) hot water extract on the
antioxidant, cytotoxic and anti—inflammatory efficacy as a cosmetic ingredient. Antioxidant effects were
evaluated based on DPPH and ABTS radical scavenging activity, FRAP assay, and total polyphenol contents.
The MTT assay was used to confirm the cell toxicity in mouse macrophage RAW264.7 cells.
Anti—inflammatory effects were also investigated in LPS—induced RAW264.7 cells by measuring secretion of
NO, TNF—a and iNOS, TNF—a mRNA expression level. As a result, DPPH and ABTS radical scavenging
activities were increased in a concentration—dependent manner. The ferric reducing antioxidant
power(FRAP) was the highest at 5 mg/mL as 24.5 uM. The measurements of total polyphenol content was
1.28+0.064 mg GAE/g. The cytotoxicity of the KG extract results showed no cytotoxicity at concentration
of 0.625 to 2.5 mg/mL. In addition, the extract of KG significantly suppressed the LPS—induced nitrite, TNF—
a secretion and the mRNA expression of iINOS, TNF—a in RAW264.7 cells. Taken together, these data
suggest that the KG hot water extracts can be used as a safe and functional cosmetic raw material.
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1. A&

=

el s A AAES= IT, BT, NT & 3
7] 71ege Eds) we dskat HEE SRk
Ejashitols Jgsigict 58] aEs} Aol wE st
SPEE Ale] 2)4AQ1 g7 ol idEt) FAIY AE
ARisleL Aol whe gAlzke] AiAT A, Al
A 2B vHx|e} 22 340 Fol ofgh 24t
Z(Reactive oxygen species)®} H5-9] s/ del digh &+
Ao] JEw Al o) st ) el glri{1,.2].
=3} 53], 959 wslapge A Eakie] ok U
QI Q91 Ao, &<, mAA] Fo ofgk 9191 2%l
o F vt} ey FPolls Ak G54 AlelETL
Qlo] iR wsiEnt opuje} 9]914d sk Rl Fa
aglo g Aggirtar deA ATH3 41
FPAE AN st 22 o 3 At
SH|R & 5497 FRRg o= lslo] X1EA diA 95
7io] gk AAolot whebA] HZolle QbdAde] g
AAAE A A F25 Ay 459 (5], 3
2ksl(6] 9 aeds asint ol v, 35 5 59
7154 &5 digk A7 F5skar JeH7-10].
MUIAF (Kaempferia Galanga L)+ 3733HPlant
Zingiberaceae)oll &3l thd Al AUz A ER HeE
71?1 27 (rhizome, #4597} F= dujlolrlo} a2d|
A7) Eo] A8 e okgory dg ARRE ot
[11,12]. A= dak(Hexane), olehe = Hlgke 5
o] TRk FEUS o085k ole] 7HA] wAE gk 3t
(131, FeH14-16], 7 &5 (171910l ¥t A7}
k3] o] oA Qlrt. et iRt FEES] P4 &
o]l thgk A= carrageenan® FrEH Aol HE T
oA g deix] 9 AT 85(20,21], asetosalZ =
Fo} A Blol A g A uigd ksl aaf{22]
A TERES o] 835 HYATANEA K- AT
7} FHE AFE oA/ Had vyt A9 givk
wheba] B AelxE AL deEES ol8sle] &
A8 HEEA, B GRS 2AE] HAAE g 3

QA —1-—1 0, oW o= R
AF 24249 BE7FAS FIsaA S,

e o

olr

)
o]
=

L AFe] AR AR e S she el
Auiet Ao 2018\ 1080 A&A] eRAAFlA Az
 ARRRE dsle] ARSIt Eeaae 1z s
AR 300 goll 5574 5 LE 1718 80TCollA] 24 A1zt
%% & o3 (Whatman filter paper No.2)&}%t}. o
IS 71 F5(EYESA, N—1100 series, Tokyo, Japan)
stz 72417t 52712 (Labconco Co., Kansas city, MO,
USAMAIA 8= 7Ho] ARSIItHSE 10.78%).

2.1.2 MEF 2 AE v

1 Aol ARSRE FO] thAAIE(RAW264.7) = Fh=Al 327
S-FJ(KCLB, Seoul, Korea) 0 25E] Hokdlo} A}g-319 o,
10% fetal bovine serum®} 1% Penicillin—Streptomycin
< Y2 DVEM vigels: ol 8s}e] 5% CO7t ga%le vk
7ol 37°C Ao wY3ISich

2.2 st 24 54

2.2.1 DPPH &4 27%

DPPH(1,1—diphenyl—2—picrylhydrazyl) 2}t]Z &7
52 Blois 5] A3 WS A8kl FalskaieH 3] F
= Ak d453EE9 0.2 mM DPPH(Sigma, St.
Louis, MO, USA)-&4& 3087t vH3-A1Z1 H 517 nme]|
A FEEE S0t A diEEAEE 1 mg/mLe)
Vitamin C(A5960, Sigma, China)E ©]-&-3ith

2.2.2 ABTS #9172 &A% 574

ABTS 24 47162 Roberta 52 23 1S 4
ato] =aalgirt[24]. ABTS' 2 AL 7.4 mM
ABTS(Sigma, St. Louis, MO, USA)el 2.6 mM
potassium persulfateE 37Fste] & 2784 124]3F
ol WESAIZL $- 734 nm Il M 547 0.7 (£ 0.02)
o] Hw=g wWgkg g S|MsIlnt. wd dhilrl 4555
20 plell 842170 ABTS" 2lt]d &4 180 nls 3718k,
304 WA E 734 nmoll A EFEES SAESh

2.2.3 FRAPe 9% 3hle =74
FRAPe]| oJgt 2} @45-5=<] 39 542 Bede
5o Ag WS Aste] Bl 5] BEAIRO R
+ Ferrous sulfateE 0.1, 0.2, 0.4, 0.6, 0.8, 1.0 nM2] &
T2 wh5o] ALE33it) FRAP -£91(300 mM acetate
buffer pH3.6 40 mL + 10 mM TPTZ(40 mM HCl) 4
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mL + 20 mM FeCl; 4 mL + 7 4.8 mL)< 7= ¥
200 nl¥ 35Tk 275 FRAP &9l 55 2hijat
GFFEE 20 ulE Rt & 37ColA 3087 &

oA WA § 594 nmell A &3S =381k

2.24 % ZY4E o5k =4

EulE TS AOACI26]9] A8 S

E3} Folin—Denis reagent & U3 %02 4]
A 587F 834171 H 10% Na,COs & %715k &
atoll A BREAIZITE 1AIRE § e s Fate] 96well
plateol] %71 760 nm FglM FH=E A &
&4 gallic acid(Sigma, St. Louis, MO, USA)E A&
3} mg gallic acid equivalent(GAE)/g & JERSITE

2.3 Ax=d A8

AR} G452 20) RAWR64.7 A3 thak AlEEA] o
BE x| 9ate] AEE 3x10° cells/wellE 96 well
culture plateol] 21 16417} vj33ic). A =2 vi#] 100
plE WA 5, LPS(200 ng/ml) 9} =1 Ahiix} 5%
S Agsle] 24 widsisich. b wellel MTT
(3—[4,5—dimethylthiazol—2—yl] —2, 5—diphenyltetrazolium
bromide(1 mg/mL) €948 100 ul & #7}s}e] Thr] 4413F
ot ujsisic). WX AASLAL 100 ule] DMSOE H7)st

%, 570 nmelld F4=E S

2.4 &4 a3 54

2.4.1 NO A4 As)

AAF G45EE0] RAW264.741 014 NO (nitric
oxide)®] Aol gk FFs Ak flste] AlxE
1x10° cells/well2 24 well culture plateo] ¥al 164
ZFujeoleh 58 A A A= A= AR F,
LPS (200 ng/mL) ¢} 559 AiA} 5258 A28
o] 24X} vieFslTt. vl Al wiA] f 2] NO &
& Griess reagent "85 48] S74sIItH27]. A2
Hjek A5 100 pl9} Griess reagent(Sigma, St. Louis,
MO, USA) 100 nl& E3tate] oF Z7dstolM 10 £3F 1k
SAZ 550 nmellM FFEE SA8

2.4.2 INOS & <A

AR =59 INOS  (Inducible nitric  oxide

synthase) Z&ol| tiet S FARE] $I3) western blot
S aESITE RAW264.7 AEE 1x10° cells/dish® 60
mm—dishel] ¥ 16417} vieFalSIT A =2 v =2 A
g ¥, LPS(200 ng/mL) 9} %8 AhiiAt @45555 24
ARRE AT 27k PBSE MRS 23] Al%5faL, RIPA
buffer(Thermo scientific, Rockford, IL, USA)E %7}5}
of dFellA 307 AlEE B8A1ZiTE 13,000 rpm, 4C
Z2100A 1587 alitelsto] de ASds tidos
Bradford assayg® ©]-&sto] T AS gakelqlt). 7 well
3 50 18] whole lysatesS SDS—PAGE®] 7719958+ 3,
PVDF membrane -2 transferd}ich. 5% BSA §H 02
blocking@+ ¥, 1%} 8421 Rabbit &—iNOS(Santa Cruz
Biotechnology, CA, USA)$} Mouse &—B—actins 4TCell
A 16417 WESAIALE 0.05% TBSTZ 1583t 33
membranes A2 F, 8t-rabbit IgG, HRP-linked
antibody(Cell Signaling Technology, MA, USA)¥} &
—mouse 1gG, HRP—linked antibodyS 1A17F ¥E-SAIFTY
0.05% TBSTE 15%%F 33] membranes A&
Chemiluminescence detection kit(EZ—Western Lumi

Pico, DoGen, Seoul, Korea)® w28 71&3}19 0k

2.4.3 TNF—a 21| 54

A A DpFEEo] RAW264.7 Aol G54 Aol
E7RI TNF—ao] Aol WA= Faks 2ARE] S8 Al
FE 1X10%ells/wellZ 24 well culture plateo] P
16A17F v Fatoich. A= A = wA g ¥, LPS(200
ng/mL) ¢} F5H ARt eFEES Aste] 2443
ajFatoiet Al wjFel o] TNF—a ¥H]2S ELISA
kit(BD Biosciences, CA, USA) #AHE- o] &5l 4

shic,

2.4.4 TNFa2} INOS mRNA #3d =4

RAW264.7 A5 5x10° cells/wellZ 6 well culture
platedl] Z718te] 16A17F wjFs}olt) Al =g oA = aA]
gk F, LPS (200 ng/mL) 9} 5 izt @9525S
2417k wijkstaiTh A3 vijA] AlA % 5min Cell/Virus
RNA isolation kit (BioFactories, USA)S A3+ total
RNAE #]31t) 353 RNA(0.5 18)+= One Step
SYBR primeScript RT—-PCR Kit(TaKaRa, Tokyo,
Japan)E ©]-8-3}9] real—time PCRS =345}tk & 219
o] AF2H primere Table 13} 2T} 28].
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Table 1. TNF—a, iINOS and GAPDH primer

Target Forward Reverse

TNF—a 5= TGCCTATGTCTCAGCCTCTT -3’ 5= GAGGCCATTTGGGAACTTCT -3
iNOS 5 — GGAGCCTTTAGACCTCAACAGA -3 5'— TGAACGAGGAGGGTGGTG -3
GAPDH 5= CAATGAATACGGCTACAGCAAC -3 5 — AGGGAGATGCTCAGTGTTGG -3’

TNF—a; tumor necrosis factor—a, iNOS; inducible nitric oxide synthase, GAPDH; glyceraldehyde 3—phosphate dehydrogenase.

2.5 EAEA

Boodqtel Br)E B Avhs HuEEEHAE e
A3, Btk Alolell sk 248 student's t—test= ©|
2310 p—valueghs Alktslo] BAA 94 AFS 24
BISITE. p<0.0591 784~ += 71819151 p<0.0181 7B-5- *x

2 H71510] fro8e tehilh

3.4+ Ay ¢ n#

3.1 dhlst 24

3.1.1 DPPH &4 &A%

A 2P A (free radical)2 E345 7171 2212, vk
-8/g0] wig- ok AollA] Al S o kA
= OIEAR1 A 2 F sheltH 291, AhiiAt

%%9| DPPH 2t &7 Ayk= Fig 19 2tk 4
%24 Vitamin C (1 mg/mL)ol4 DPPH 2] 47
S 95.6%+0.010|0tk AR S-S F52(0.625,
1.25, 25 % 5 mgml)ol W& A 2A5e
28.1%+1.2, 47.8%+3.5, 65.6%+3.3, 78.1%+3.5% 3

ZE A w2 sEoEy F7HE Ul oles 2
= *HHX} Weke5-55-0) DPPH #4758 B3
Grkst G5 A At fAkRglon v vl E491
Vitamin C EE} ksl g5o] WAt HAEZA =
DPPH &AGSo] 9578 Aoz AL=HrH30,31].

3.1.2 ABTS 4 &A%

ABTS 214 275 S4W DPPH 2 274537
g A5, A5 AE B = ghalksl gA] EAJo] 7hsE)
oH32]. shiiAt E555=<] ABTS o) 245 A=
Fig. 29} 22t} 94 di2E4 Vitamin C (1 mg/mL)dlA]
2 27%6-& 95.540.05%2 VeRgon] shijrl G425
5 550,625, 1.25, 2.5 % 5Smg/ml)el wh ] A
e 7.4%+1.3, 14.9%%2.5, 27.5%+2.7, 43.9%+1.5
2 ozl HE tha w2 2 A5 BSlrh

T2 DPPH gt 7% Ale} £Qs)] 255 1
J wWE guA AAEA o Z71EHS o 4 01311;}
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Fig. 1. Effect of KG extracts on the DPPH radical
scavenging activity. Results are the mean+S.D.
from three independent experiments. “p<0.05
compared to the negative control.
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Fig. 2. Effect of KG extracts on the ABTS radical
scavenging activity. Results are the mean=S.D.
from three independent experiments. “p<0.05;
“p<0.001 compared to the negative control.

3.1.3 FRAPd| 9|3+ 391

A Eeras W W@ FEAES DPPH E&
ABTS ShRHEe] 2 A5 d olejd] Holo] Fele
S o83k 33l 4 =4 A= Fig, 33 2} ARk
S5 55(0.625, 1.25, 2.5 2 5 mg/mL)°l w2
3} 844 11.7 uM+0.40, 18.9 pM+0.41, 22.6
UM0.79, 24.5 |M*1.312 Z7}egict. olelet A=
AR FEE Ul 3k @S A fra ATl 9
Gk Zlo R AlmEth webA] ol ANEs TR = ul

oo rURﬂ-l

<

T

A
ful
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A d5FEEe A7e A s RA e 715
o] 9= Aow FtE)
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Fig. 3. Ferric reducing antioxidant power assay of KG
extracts. Results are the mean+S.D. from three
independent experiments. *p<0.05 compared to
the negative control.

314 F ZTedsE &

FeHlEL stel=FAI(-0H, s271)7} gol akskat
B85 5k, TRE FRlo] BaL SEEAloRd, Fh7], ',
FERAFo] Aot 33]. thiiat dgg=el &
2]7ls $FS Table 29 7o) YR 1 239 5 &
Yoz ke 1.2840.064 mg GAE/g2 159t

A dehESEE-S o 8eh e o AellM F &
2]7ls FF 0.57 mg GAE/g7} Hlﬂ“ S wf Aol
of%t F Eejvlls ﬂahﬂ 2.2 2 A o= YeRdTH 301,
ol2fgt A= U3 At Wlﬂ}t 71%x7, 53] 5
Y T 8R1Ee] Eejvlls gl JES nlE Blo®
Abs¥lTh

ot

Table 2. Total polyphenol contents (TPC) of KG extracts.

Sample Polyphenol (mgGAE/g)’

Kaempferia galanga 1.28+0.064

*mgGAE/g: mg Gallic acid equivalent per g
Data represented as meantS.D.

3.2 AEEA SA

AR DeFEE-0] RAW264.7 A|3Eo] thst —%% els
ol.7] 91ako] LPS(200 ng/ml)9} S AhiAt 3558
247 7F A &gk 5, MTT assay A3= Fig. 49} 2t} LPS

= AYA] AE AAZELE 1044%+1.64%7 LEPEom,
AR FEE 0.625, 1.25, 2.5 mg/ml E5=ol wE Az
AEE-E 247+ 100.3%13.0, 93.7%+3.83, 90.2%+3.86

2 vehdth 28 1 5500 5 mg/mLolA HE A
E50] 63.7%%1.092 AAEE AL ERIEI It

SABNEE dPdo Al ollehe: B vk SEE
HP =44 AT AT A B AT aﬂrg} Hlalste] Gk
FLOAA w2 HP =/go] BRI SICE[18,19]. o]
o Azke A 5 A A Bl S, o] me
Jiie] 9 7 AlEe] Ao ofdt o AlmHrt 5
oA YT HEE 083 BHE HFolM =&

Fid
E s%E 2.5 mgmlolst o7 3513t

Ag

>~

Relative cell viability (%)
2

0 LPS 0625 125 25 5 mg/mL

g. 4. Effect of KG extracts on RAW264.7 cell
viability. Cells were treated with various
concentration of KG for 24 h. Cell viability
was evaluated using the MTT assay. Results
are the mean®S.D. from three independent
experiments. “p<0.05; “p<0.001 compared to
the negative control.

Fi

—

3.3. FAT 24
3.3.1 NO A3 A3l
fAAEE g 94 AR disa]
Lipopolysaccharide(LPS) & AF=r6}H G54 Alo]EF}C]
TNF—a, NO 5% 22 9% w7l 245 sk |t
341, AR} G520 NO Al 3k oJaks E<ls)
7] $15ko] LPSE RAW264.7 AlEol| 852 23k 3, 72
s FEES 293 43 Fig 5a9k 2tk LPS(200
ng/m) W+ A 2|3k Ao NO A ZE 9.08+0.11 M=
A3 ZlsIom, 558 0.312, 0.625, 1.25 2 2.5
mg/ml FE2 A2d 23 7} 8.37 uM£0.23, 7.84
WM£0.59, 7.37 uM+0.38 2 5.71 uM+0.445 b2t &
FEEE BT oEH o7 NO Ao gL Eolsiitt:

3.3.2 AIE ] iNOS whaa ik o)
Inducible nitric oxide synthase(iNOS) ¢z
L—arginine S 258 NOE AA7|= Svlaih=z AE
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tH35].

o1s
3%

—_

W 2838 A ZAFEAJo
iNOS ehlal ko] w]x] 157] 918l FL-
A A2 o]-83F western blot FAHS Fraele] =4
3+ A3} Fig. 5ho} 2tk RAW264.7 A ) LPS A2] &
371 INOSQ] whald ke 22 =55 0.312, 0.625,
1.25, 25 mgml 52 T71TE @438 ads &
Iskoict. whebA] Al FEE] ogk NO A4 Adlle
INOS S5} mRNATE AAlof] o]gk A o= Alg ).

7

Eﬂl
i

LT )4

o} 44
!

=

rr

oo

o

o

NO concentration (uM)
IS

=

CTL LPS 03125 0.625 125

(a)

25 mg/mL

CTL  LPS 0325 0625 125 25 (mg/ml)

‘ e — ‘ iNOS

‘ — — —‘ B-actin

il 1

CcTL LPS 03125 0.625 1.25 25

(b)

Fig. 5. Effect of KG extracts on the NO production and
INOS protein expression in LPS—induced
RAW264.7 cells. Cells were incubated with LPS
in the presence or absence of KG for 24 h. The
NO concentration in medium was determined
by Griess reagent assay(a). The whole cell
lysates were then subjected to Western blot
analysis(b). Results are the mean£S.D. from
three independent experiments. “p<0.05
compared to the negative control.
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Relative band intensity
(fold-induction)
& e bow

o

3.3.3 TNF—a &H] 97

AR} G455 TNF—a 240l thek SJ3ks- golgh
7} Fig 67} 2t} ARk o 3 S-dizarellA TNF—a
FH|Ee 3.7240.23 ng/mLE YERe™, LPS(200
ng/ml) &5 AHTolA TNF—a2] 55 12.940.48
ngml® 243 7RIStk ARt @eFEES
0.3125, 0.625, 1.25, 2.5 mg/mL =& 2|3 Ay}

10.81£0.43 ng/mL, 9.56£0.04 ng/mL, 7.97£0.14
ng/mL, 6.07£0.02 ng/mLZ TNF—a2] £H7} 24y &
& HSHgrk ofeld Ak UFUE BEAFIN 4

W SRS B A5 A A A
2a80] 99 A4 B4 KT Ao vuEd
[21,22].
16
12
g 13
£ 1
5 s
I o
5 ﬂ H
0

CTL LPs 03125 0625 12 25 mg/mL

Fig. 6. Effect of KG extracts on TNF—a secretion in
LPS—induced RAW264.7 cells. Cells were
incubated with LPS in the presence or absence
of KG for 24 h. Results are the mean®S.D.
from three independent experiments. “p<0.05
compared to the negative control.

—

3.3.4 TNF—a2} iNOS mRNA 2 97
A w7l E291 TNF—a} INOSS] mRNA &8 4=
H3}E real—time PCR A4S ARl A3 4
¥} Fig. 73 2tk 1 A iR de5EE 55 37l
w2 A3 Y] TNF—a2} iINOS mRNAEHE g=520] 7145
= A& F18tkFig. 7a and 7b). o]2}dk Auk= Ak
ZFe]l A4 flavonoid 4491 kaempferol ©Y E4ES
RAW264.7 A|3el Ze]ste] LPSel| 9J3) =% COX—-2
TNF, INOS 31zt who] A= vh= Ha A4t}
FARES & < ARATH36]. whebA] Ahiiat GFEE-2
LPSel| oJ&f fr=g g7 42 TNF—ag} iNOSS)
mRNA &S 74A1713 2 A3} INOS v g whal S
OAIGel| whet NO9| A& Adllehs A o= Atmgrh

=

400

200 4

iNOS/GAPDH

100

0 —

CTL LPS 03125 0.625 125

25 mg/mL

(a)



TNF-o/GAPDH
s

o ki
*

] H ﬂ

0 -

CTL LPS 03125 0.625 125 2.5 mg/mL

(b)

Fig. 7. Effect of KG extracts on iNOS and TNF—a gene
expression in LPS—induced RAW264.7 cells.
Cells were incubated with LPS in the presence
or absence of KG for 12 h. iNOS(a) and TNF—a
(b) mRNAlevels were determined using
real—time PCR. Results are the mean®S.D. from
three independent experiments. “p<0.05;
“p<0.001 compared to the negative control.

4. A8

M Rl S QRN b
ARl flel Al deaes ol8sle] Atst
StAl MEEA, 3kl XS H7)sl9itt DPPH e
ABTS 2} 2753} FRAP $H12)S o] 43t gt} ot
X QT A3} F5E 5 NEHOR M B5FER
o] Z7kh SO Uehdek w3 Felv
= =7 A7 1.28+0.064 mg GAE/g= ER1|S]tt,
BrFEE o83 Al 2w st 24 A
78] o]l u7} glow, AA7RA] warg A it
A MR TR 718N o83 AR SR v
TR AR B R 94 s B5 S A
AQBAYL ISk thi BFER 39 A5
2 7keb] 1 F19) T AEF RAWZ6AT AIEE o]
S0l A AEES ST At AsEoIAE AL 54
7dol

3

N 9
-
rir
E[>'

o] VERHA] e49kot} 5 mg/ml o el M= AE=
T 2 dAolA AR chiiat EeFEES

Al FEE(crude extract)O|PE 3FE PG L B33}
of wg FEES] A7t FukEojof & 10 Al
LPSE #43}¥] RAW264.7 A ¥ol| thiAl 4355S
A2]g A3} LPSel 2oJa] 5% NO A4, iNOS
2 INF—a w7} 7H4slglom, oj8gh Al 55 A
ol W2 AF U iNOS B-= TNF—a mRNA 2897 71
A& Bl veh e 2ls ERlEsin weba] dhiit &
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