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Abstract

Macrophage-derived nitric oxide (NO) plays an important role in immune responses. Overproduction of NO
by inducible nitric synthase(iNOS) is known to be closely correlated with the pathology of a variety of

diseases and inflammations.

This study investigated the

inhibitory effect of extract from various

mushrooms(Phellinus linteus(PL), Inonotus obliquus(10), Sarcodon aspratus(SA), Hericium erinacium(HE),
and Russula cutefracta(RC)) on NO production and its molecular mechanism in lipopolysaccharide
(LPS)-stimulated RAW264.7 cells. Among the mushrooms, HE extracts exhibited the strongest NO-inhibition
activity. It was also found that HE extract inhibited LPS-induced iNOS and COX-2 expression in RAW264.7
cells. The present results give the understanding of biological activities of mushrooms and encourage their

application for supplements and cook.
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3L tumor necrotic factor-a(TNF-a)2} 22 Alo] &
7F1(cytokine)= A/dstaL, iNOSSF cyclooxy-
genase-2(COX-2)E AJgAdsle] NO ‘?-l prosta-
glandin E2(PGE2)E A3/d¢tHJin HJ 5 2010;
Strorck M 5 1994; Moncada S & 1991; Wink
DA-Mitchell JB 1998). URF2 o 2 NO&= AU

oA AFT FFE At ¢S 2
A7 AEE wiiehke 5 Hdd 4EE o

(Kubes P 2000), neuronal NOS(nNOS), endothelial
NOS(eNOS) 18] iNOS A 7FA] & Eje] NOSell
oJ3l FJE . nNOSet eNOSE Al ZE Ulel] 3
Z2) kX 1k iNOS+ interferon-y, LPS ~12]11 T}
U3 ASHE A BRI mE e 75l
ElE L%E}(Moncada SR & 1991). wjgtq |5
So] douhH F M EolA] iNOSe] o]
7kste] B e NO7} Adsta, F=siAl A
fHA} Hol, Al &4
e, A FIAE TIIA HE 5o
H : S 1996). Pro-
staglandin E2(PGE2)= $52} Il 2 #oi3}t
© 95 dAEA G5 W] o A2
o] COX-2¢l| @&l ABJETHWang MT 5 2007,
Sarkar D G 2008). whA], 5 WEEolA A=
= &4 FiNOS, COX-2¢} 7%8 =20 A oA
Glste] YAZ HIAE FAT F 9k
ol ¥ ATAE B BEE Lehie
% 5ol Ak w30l el Arislel
Alg ol

N

°lﬂ ox o\ & rE

mlru

-|—‘ _{)j,
i
i
19
;’L

2
N
lwi
_L
]
uﬁ
ofN
gL
_EL
E
3o
ru

A 1*‘” HP°1+

71 2AR R E8etast Tt

o ox

i Obo A ox

<)

M. M2 o g

=< odgd

1.
B Ao ALg-gk AL 2011 9, 10¥73 WF
BAHE 2b oA dsted SAel



okg MAl T =FFYol o
Sigma Chemical Co.(St. Louis, MO, USA)A}ol| 4]
TASt] ARESISITE Al v AN S &
A& 23] A8l A8 RAW264.7 A = 3
A E-2-30(Seoul, Korea)oll A F-Fro} Al-8-3}
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stk 1 9o] BE Aok E48 SHAIGS

A3l

=)

o] :1?4; Al dx B /\]E 50 goﬂ 3%}
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uum evaporator(EYELA, Tokyo, Japan)2 &3}
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Aol AEEL 3-(4,5-dimethylthiazole-2-yl)-
2,5-diphenyl-tetrazolium bromide (MTT) &< 4t
He o] &3t STt M ZE 24-well plates
ol 5x10* cellsmL FE2 1.0 mL¥ 53+ 5 24
AL F<t wjgekaL ZF AR E HF TR0, 0.12
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3tof] A g]ste] 24A17F F<F v FeATh o] & MT
T €94(5.0 mg/mL)S 7}3laL 37CA 417+
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ZF2)(Lee SI 2012).
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A £ ABA7 AL Eelsla). =3 Kim

e
EK 5(2011) 27HHAl 55 1.0 mg/mLollA]

[‘_u
011
2
1>

Al DNAC] mo}oq £330 H0,2 5
70% °]/¢ Bodles A AT 0|9 2

A wale] ke Rl frad Aol
Solfor 54 gl Al tete] AEE BT

s A2 vehdink

3. NO =&

At WEAE 487 LPSE nfa 23R o] A
gl = A4 cytokine, NOS} 22 i/ &
do] A=lo] WeElghA whgo] ozt
(Harris SG 5 2002). RAW264.7 A o] o} 3]
& A2 gl Blsl LPS(100 ng/mL) T+
= AgweA = oF gulle] NO7F F7ketich vt

{Table 1> Yield of water extract from various mushrooms

Mushrooms Yield (%)1)
Phellinus linteus 41.9+0.018°
Inonotus obliquus 38.2+0.022°
Sarcodon aspratus 43.3£0.007°

Hericium erinacium 49.7+0.049"
Russula cutefracta 32.9+0.034

YValues represent means + SD (n=3)
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<Fig. 1> Effect of PL, 1O, SA, HE and RC water extracts on cytotoxicity in RAW264.7 cells. All
mushrooms water extract was treated with various concentrations in RAW264.7 cells for 24 hr.
Values are mean + SD of determinations in each case.

W LPS9 mFgHlolmAl E5 FE2E2 0125, < 65%2] NOS Agfsle A4S s
0.25, 0.5 28] 32 1.0 mg/mL FEZ FA 2 Ahn CS 5(2009)& 84l F55)
g AfoE FE oEH R NO AAAAREY Atdsietie] ofsf 1F &do] fidd FERY
= FOlsItHFig. 2). E3F 0.5(p<0.05) ¢ 1.0 HS AZslo] NOo| MAHES =233 A3 418
(p<0.01) mg/mLe] s=olA oAl NO A4  BAl FE2ETA 29 Adstera

Aol &S YERIIE, 1.0 mgmLe] F=ol4 & °9F 25% NO A4 JAEHE #aisivta B
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*p<0.05, **p<0.01.

<Fig. 2> Effect of water extract from HE on NO production in RAW264.7 cells were treated with 0.125,
0.25, 0.5, and 1.0 mg/mL Values are mean = SD of determinations in each case.
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2 W A Ao #A3gE TS wetern blot o2 £
319 tE. RAW264.7 Al el LPS (100 ng/mL) =
A7 w=golHAl 5 F5E 1.0 mg/mL
BAl Ae]atg 24413F v slla 71 AT iNOS

Tl S oF 60% Al on ol =T

ol Alo] AT/ H3 AT Ul A
Ag-gah= S AT F UAThFig. 3). COX-

9= nERIA R GelHom 2 i}o]z:; slo)
k9L oF 50%2] WS sk o)
ATHFig. 4). ©]2|3 A2 w=FFedolnA
X

G FEE0] iNOS9 COX-29] ¥Hd A 3|

| 7%= 4= e iNose| &
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3113}92% u] Mol gt T e e A

[¢]

slo st

iNOS |

actin |-—- —_— _—!|
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<Fig. 3> Effect of water extract from HE on LPS-induced iNOS expression. *(p<0.05), **(p<0.01) are
significantly different as analyzed by paird #-test compared with LPS-stimulated group.



g HA T =TTl WA 5 FEES 95 2 239
st @Y f8 =dE -4 B 7xE 0 Qedx A&t AdFE F HA A2 28k
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B ATelM e Igds B 717 F iNOoseE o] WAlRe &gl digk ek dolElE AlA
COX-29] HAE AAleh= RS st o  Fozy Al a5 geur &5 9 &
ARt F7HR o2 5 ] By 2o Bo] Fudd=E & dFe VE Ao dAEHA=
she AlZEW F8 Akl tigk A7 B sty Hpeltt
gk WAl 3253 A5 R3] #HE oE
Aol E71R1e] #Alel gt A7t F e sta Bl V. 28 Y ot
F=E0 95 dAlol dig a3s Hes &

Q57| fleliM = TNF-a9t 2o] A5 Z7]0l #e] B AFoxe 48, wol, 2L =Fe o] 1
ot il T WA FEE] vXe 93 fa AHRlerRE EF FEE] Y9 8%
Soll tigh ohFet A7t Zasith = ST 5 R WAl E FEES ol %
olglg AFE vl oR 7]Ee WAl 84 ste] A v RS Al XA =T oAl
o] A Ao ] AHH o Hejst I FEES N0 Ad) fek wk oA
o] A& IS dofgtoA Hloluh & o & ke AE el FH R AX
AR H dejo] A+ Bgoz2Ax9 &8 7lsA o] WAsHA EXAQl western blot = iNOS<}
o] Y& Aoz FHHELE w3 WAlelgls A COX2E T3S Wl LPSTol| Hls) =731
ADE ol g3 Wzel BAge] BANNE  oluAl A FEEENA NOST COX-2 Tl
AfEg 4 Jokn DUl Fvlden @ A ABe] FIHQ Aol Frale AL I
T WSS dod|E VBRI Alxe Askd 8 QT
COX-2 | _— |
actin | e — |
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<Fig. 4> Effect of water extract from HE on LPS-induced COX-2 expression. *(p<0.05), **(p<0.01) are
significantly different as analyzed by paird #-test compared with LPS-stimulated group.
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@ Aoz AaHdAAn & o B3 292
Astel A5 A5 AT 2ol GAZ B3] §
& BAL 2250 A2 248 FohjE o
7} 4ag Aew Beslolid Srey 3
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& It old & drede 48 2 o8
ARl 48, A7, Fol, wFeie] i AH
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NO<2] Ao oAl 42 B3 FET 8% 4

I 713 BT 559 HAl F wFgulo]
WA 94 325 NO Al dAo] 71 538
< gk =7 TLoA 5 FEEL
ESHLPSE F=H iINOS, COX-2 5 A5/ <

HEAZH o2 dake WA

S FAFCE AAIE Aoz
A A Hlo] 9 AAl A 1

ze|ATE A7 712AER g 2-8H et AL
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219, AT, P8-311.
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