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Characterization of Anti-inflammation Effect of Aqueous Extracts from Phellinus baumii
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ABSTRACT: This study is to characterize the postulated anti-inflammatory effect of the hot water extracts from
the Phellinus baumii. RAW264.7, macrophage cell line, was activated by lipopolysaccharide (LPS) and, further,
treated with Phellinus baumii's aqueous extract. When the cultured macrophage cells were treated with LPS, they
show typical signs of endoplasmic reticulum stress (ERS) and an increment in secretion of inflammatory cytokine
compared to the non-treated control: The expression of glucose-regulated protein78 (Grp78), Grp94, and C/EBP
homologous protein/GADD 153 (CHOP) increased along with augmented secretion of interlukin-6. Cellular nitric
oxide content also significantly went up in comparison to the non-LPS treatment. When the LPS-treated
RAW264.7 was treated with the aqueous Phellinus baumii extracts, however, the expression of ERS markers
markedly reduced and the release of nitric oxide declined. Also, the expression of induced nitric oxide synthase
(iNOS) notably diminished similarly as the NO content. In conclusion, this study strongly indicated that aqueous
Phellinus baumii extract can be utilized directly as anti-inflammation agent and serves as a source of functional

ingredient to lessen the inflammation.
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Aol FE2E9] J9T 7T ke A &%
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o] ghks] WaYE 3 UTHLim et al, 2010; Yang et al.,
2008; Kim et al., 2007). 95Tl AEZ 2 AYA| 24
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EEE 7IEO R 524A7F Mgk & M ST A
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Western blotting® ELISAS 0|88t AEgA ZEX|
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LPS9} vl-u] F2E-8 1247 &<t A 2g & ujdd
AEE 3§, 33] A= M2 F5(PBS)E AlH g
F 1ml9 cell lysis buffer(150 mM sodium chloride, 1.0%
Triton X-100, 0.5% sodium deoxycholate, 0.1% SDS, 50 mM
Tris, pH 8.0y F718te] 3087 MEE I njeket &,
5] A4 2EE AA FFAE FE F, 10% oF= "ot
ol= Aol 17]%9ES AAIEHItt. SDS-PAGE £5 5 1t
Az o2 G E-S membrane(polyvinylidene difluoride,
PVDF)ll €71 $4(150 mA, 30%), 5%<] ©A]4%-f blocking £+
FE&Ho| x| 2A]7HS HjFSt & Santa Cruz Biotechnology
(CA, USApPIA 948k Zk7ho] AIAIR 6417 vl )l
A T4 Zhzhe] UalekA (Santa Cruz Biotechnology, CA)Z
6A17F ¥l &, ECL LUMINOL KITE- o]-&35le] wi= Al d
= AE3ATh IL-69] 2|2 ELISA 71l &7 dAlst
%t} eBioscience (San Diego, CA)IA Qe v o
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substrate®} HWlY$H ¥, MBX200(BioTech Instrument) 7]
715 o]-&3t IL-69] FH|Fe| H3lE S s3iT.
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Nitric oxide(NO)?] 55 2742 RAW264.7 A ZZ 100 mm
culture dishollA] Bl &, LPSE =2 2|3 & AA|s}
Ak M2Z vl 7} F7F] Griess reagent(GR, 40 mg/ml)e}k
&3 96 well plateol|*] 1537+ RESAIZ T FBS(fetal bovine
serum)E 10% Z3sl= DMEMS- 96 well plate A|3ZE Y3
overnight B¢ & AT NO9| 42 FFE FEj<
2 319h=d nitrite® NO2| S A4 540 nm2]
dRte| A B34S =331, sodium nitrite standard curve=
78 nitrite®] =S A4Sk LPS A5, vhewd
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96-well plate°l] 2] il 35S Fated, M= wellell &
AT T AT FL3 GRS E8ste] AEsilth. GRS
N-1-Naphthylethylenediamine ¥ SulfanilamideE &3t
&e E3sle] AT Ryu et al., 2003).
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0.5 pl; sense primer(10 mM) 0.5 pl; Taq polymerase(S unit/ml)
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polymerase 0.25 pl, cDNA 2.5 uiE go] 2231} PCRE
dol T2 7, ool theh whg B 42 vhaat 7o) A
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T=0 2 A AU EHoR A2st & Ao HEES

MTT 71 o2 A5k 2 AoA FF4 0= ARH
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Fig. 2. Effect of Phellinus baumii extract on IL-6 secretion.

RAW264.7 cells were treated with 100 ng/ml LPS from
1 to 12 h. Protein samples from the LPS treatment were
analyzed by ELISA for IL-6 expression.
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Fig. 1. Expression of ER stress marker under Phellinus baumii extract treatment.
(A) RAW264.7 cells treated with LPS (lipopolysaccharide, 100 ng/ml) for 5 h. Cell lysates were analyzed for the expression
of GRPY9%4 (94 KDa) and CHOP/GADD153 (30 KDa) by western blotting using respective antibodies. (B) RAW264.7 cells
were treated with LPS or pretreated with 100 ng/ml LPS for 1 h and further treated with 10 pg/ml Phellinus baumii extract
for 5 h. Protein samples after Phellinus baumii extract were analyzed by western blotting for CHOP expression.
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Nitric oxide (NO) s % iNOS &dio| 0|

LPSel| ¢Jgt €/dsl= NO2| A8 é{ ke Ao= wictk
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ME NO 2R} GA}ek Ewo)Zle] 9ao] =Tt
(Fig. 4). NO2| ZHZQ1 2783} iINOS 73S vlawst A=
FAe] 7497t g 2 AolE BAS & U ol =
NO2| A7 A7} uke-m] FEE0 o3l f=H ZlolH, NO
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Fig. 3. Reduction of NO by Phellinus baumii extracts.

RAW264.7 cells were pretreated with 100 ng/ml LPS
for 1h, and treated with 10 pg/ml Phellinus baumii extract
from 10 to 300 min. Samples from the Phellinus baumii
extract treatment were analyzed by Griess reagent for

NO production.

LPS LPS+Baumii

Fig. 4. Reduced expression of iNOS under Phellinus baumii
treatment.
RAW264.7 cells were treated LPS (100 ng/ml) and
Phellinus baumii extract(10 pg/ml) for 5 h. Total RNA
was isolated with TRIzol (Invitrogen). RT-PCR was

performed for detection of iNOS mRNA expression. The
expression of GAPDH was analyzed for control.

iNOS

GAPDH

Control Baumii

AW NO &
A F7HA] 9] °4%L 71‘7 2 % 2

demAle] A FE2ES LA LEY 2L

oA 2E# 2] ¢$-§— w23 LPSEol 93 4

U2 75 M7l 5 7K Ze=E Helth

flo] ATAEE H}%Li uken] Al s Bz

ol ME7h= 715g 7H Zo2 Bl

()
=3 hpopolyssacharlde (LPS )i

B el 2N £ TS ol
ol o= ung 7:];9,] :z]-/ﬂ

Grp78 Grp94 oL
(IL-6)7} G523
2] nitric oxide(NO) g = Jf“f& ZOF e
to] ‘%Elﬁ A vpe1] Al el FEES A
HER o 2 AN AEFAE ANE Aow

Uehgon], 53] 3] A59142) NI AF ol

A el NOsel Wage] BAs ad ow
Vehgth. ol FHH0E BAsHE ukee] JP) F5
& fEE ATALEN2E Aok A5 BT 54

o FEFE 7leS Hole AR AdH

Bird, L. 2006. ER stress induces systemic inflammation. Nature
Rev. Immunol. 6:170-171.

Chang, Z. Q., Oh, B. C., Rhee, M. H., Kim, J. C,, Lee, S. P. and
Park, S. C. 2007. Polysaccharides isolated from Phellinus
baumii stimulatemurine splenocyte proliferation and inhibit
thelipopolysaccharide-induced nitric oxide production in RAW264.7
murine macrophages. World. J. Microbiol. Biotechnol. 23:723-7217.

Chang, Z. Q., Oh, B. C.,, Lee, S. P, Rhee, M. H. and Park, S. C.
2008. Comparative Immunomodulating Activities of Polysaccharides
Isolated from Phellinus spp. on Cell-Mediated Immunity.
Phytother. Res. 22:1369-1399.

Jang, B. S., Kim, J. C, Bae, J. S., Rhee, M. H., Jang, K. H.,
Song, J. C., Kwon, O. D. and Park, S. C. 2004. Extracts of
Phellinus gilvus and Phellinus baumii inhibit pulmonary
inflammation induced by lipopolysaccharide in rats. Biotechnol.
Lett. 26(1):31-33.



vk g FEE

Jeoung, Y. J., Choi, S. Y., An, C. S., Jeon Y. H., Park, D. K. and
Lim, B. O. 2009. Comparative Effect on Anti-Inflammatory
Activity of the Phellinus linteus and Phellinus linteus Grown
in Germinated Brown Rice Extracts in Murine Macrophage
RAW 264.7 Cells. Korean J. Medicinal Crop Sci. 17:97-101.

Kim, B. C,, Jeon, W. K., Hong H. Y., Jeon, K. B., Hahn, J. H., Kim,
Y. M., Numazawa, S., Yosida, T., Park, E. H. and Lim, C. J. 2007.
The anti-inflammatory activity of Phellinus linteus is mediated
through the PKCdelta/Nrf2/ARE signaling to up-regulation of heme
oxygenase-1. J. Ethnopharmacol. 113(2):240-247.

Lim, J. H,, Kim, S. H., Park, N. H., Moon, C., Kang, S. S., Kim, S.
H., Shin, D. H. and Kim, J. C. 2010. Acute and chronic anti-in
ammatory effects of Phellinus linteus water extract in rats. J.
Biomedical Research 11(1):27-35.

Mosser, D. M. and Edwards, J. P. 2008. Exploring the full spectrum of
macrophage activation. Nat. Rev. Immunol. 12:958-508.

Mu, M. M., Chakravortty D., Sugiyama T., Koide N., Takahashi K.,

oo

}d

olN

asol] A3k A 183

Mori, 1., Yoshida, T. and Yokochi, T. 2001. The inhibitory action
of quercetin on lipopolysaccharide-induced nitric oxide production
in raw 264.7 macrophage cells. J. Endotoxin Research 7:431-438.

Ryu, J. H., Ahn, H., Kim, J. Y. and Kim, Y. K. 2003. Inhibitory
activity of plant extracts on nitric oxide synthesis in LPS-activated
macrophage. Phytother. Research. 17:485-489.

Volman J. J., Helsper J. P, Wei S., Baars J. J,, van Griensven L. J.,
Sonnenberg A. S., Mensink, R. P. and Plat, J. 2010. Effects of
mushroom-derived B-glucan-rich polysaccharide extracts on nitric
oxide production by bone marrow-derived macrophages and nuclear
factor-jB transactivation in Caco-2 reporter cells: Can effects be
explained by structure? Mol. Nutr. Food. Res. 54(2):268-276.

Yang, J. L., Jang, J. H., Radliakrishnan, V., Kim, Y. H. and Song, Y.
S. 2008. B-Glucan suppresses LPS-stimulated NO production
through the down-regulation of iNOS expression and NF-4B
transactivation in raw 264.7 macrophages. Food Sci. Biotech.
17:106-113.



