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Immune-Enhancing Effects of Polysaccharides Isolated from
Phellinus linteus Mycelium on Mori ramulus

Hye-Mi Park and Joo-Heon Hong
Department of Food Science and Technology, Catholic University of Daegu

ABSTRACT The objective of this study was to examine the immune-enhancing effects of polysaccharides isolated
from Phellinus linteus mycelium on Mori ramulus. Crude polysaccharides were isolated by pressurized extraction
(121°C, 1.2 kgf/cmz, 3 h), ethanol precipitation, and lyophilization. In addition, crude polysaccharides were further
fractionated into unabsorbed fractions (PF-1, fraction No. 3~15) and absorbed fractions (PF-2, fraction No. 24 ~33)
by DEAE-sepharose CL-6B column chromatography in order to isolate immune-regulating polysaccharides. The major
constituents in PF-1 and PF-2 were total sugar (75.51% and 52.38%), total protein (1.63% and 8.41%), uronic acid
(17.53% and 15.04%), and B-glucan (28.33% and 25.04%), respectively. PF-1 increased production of nitric oxide
(NO) and cytokines, such as tumor necrosis factor-alpha (TNF-o) and interleukin-6 (IL-6) in a dose-dependent manner.
The mRNA expression levels of inducible NO synthetase, cyclooxygenase-2, TNF-0, and IL-6 markedly increased
as determined by polymerase chain reaction analysis. The above data led us to conclude that macrophage activation
of purified polysaccharides was higher than that of crude polysaccharides. The polysaccharides isolated from P. linteus
mycelium on M. ramulus investigated herein are useful as natural immune-enhancing agents.
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WA (Phellinus linteus)S &7 02 A H]
WA Z(Hymenochaetaceae) FZWHA S (Phellinus)ol
ot MRS o R o]e} FAE FRHEE nhEIEH
Phellinus gilvus), W52 WA (Phellinus isniarius),
A EWM A (Phellinus robustus), 33-2E&WMA (Phellinus
nigricans), =945 WA (Phellinus pin) 5°) QH1). 4
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ATt WA (FEK:, Mori ramulus)e U3 Moraceae)©ll
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Heo| gk JAAZ} v A Eol o5 Y HAAA A& A
717] 1% 4F] BREr|go R 24 AX, #AE0] #9
Aol tsle] 71 HS BHE st Ao th(13). A X U thekst
AZ ZH-2A o= tumor necrosis factor—alpha(TNF-
a), interleukin-1B(IL-1B), interleukin-6(IL-6) 53} &
2 proinflammatory cytokines, prostaglandin, lysoso-—
mal enzyme % free radicals 5 T3 mj7f&2 o] o3t
tH14-16). 53] 2 A *EA] cytokines, TNF-a, lip-
opolysaccharide(LPS)¢} 22 2= wlitol] % w82 %
A} Q1A}E &4 3)3) inducible nitric oxide synthase(iNOS),
cyclooxygenase-2(COX-2)E W& A A nitric oxide(NO)
9} prostaglandin E2(PGE2)E A4 3t}(17-19). o] 23
W7 5& AAER S = A7 gk #ilo] ¥7
Hal glow, 58] dAEHAA Frijd WY S4AE WY
W35 AsfstAu AsteE W ss Ao E IHAD F
s HoE 71311;}3’— ATHZ20).

A= EHe] ofd 7PX]°J Aol wl

G} fAA 0l AEE
LRI T

A=

2 Ao AMeE AWM FAYA (Phellinus linteus
mycelium)s= Sl A4 A& (F)FFEFEHA
(Andong, Korea)ol| A A& xto} o] &3}t & #AMA <]
HIFS A& SR oA Al Azste] #ito] 30~40%4
W g B B {1, 121°C, 1.27190e1 A 1A17F aret ket
g ohS A A2 ARSI A A Aol A F4t
5% HE3FA 25°Col A 15UzE AR v kalo] A3HAl
TAHAE Ao, FAA = 50°Col A 24A13F €3 Az
3o, 471 (FM-909W, Hanil, Co., Sejong, Korea)®
2435 60 mesh £F4A(Chung Gye Sang Gong Sa,
Seoul, Korea)g &3 28 -20°C o|s}9] & Bt
StHA FEE& AR AMESFSiTh

Zoint. Z4zte] FEE %‘)F%E Al A oP71 f18ked
Whatman No. 1(Whatman International Ltd., Leicester—
shire, UK)& o] -&sto] o AAI 7t o 3td &2 s
Z7](N-1N, Eyela Co., Tokyo, Japan)& AF&3}e] 7+t

H
559 5, 55 e sule) ojeee kel 2447

thgRel a5 v 27
daba P41 (3,000X g, 208) Bt 2T FHS 345

5l a1, A 7A %7 (Free Zone 2.5, Labconco Co., Kan-

sas, MO, USA)®E AZx3}e] -70°C o]35}2] ofsol W sl
A ] 2 AAE AEE AT

Crgzol -E—E'-| 2 Hx

o] #7] ¥ AAE= Jung 52D WHow Zud
= 50 mM sodium phosphate buffer(pH 6.0)el] &3(50
mg/mL) ¥ 941F2](3,000% g, 205, VS-6000CFN, Vision
Scientific Co., Ltd., Bucheon, Korea) &) &84 E4&
A A g t}& DEAE-sepharose CL-6B(Amersham Bio-
sciences Co., Piscataway, NJ, USA)E S AZ o] &3}
o] column(2.5%30 cm)oll &2 A171aL, 50 mM sodium
phosphate buffer(pH 6.0)% B3 3}3F & 0~1 M NaCl&
FTETHE Fo] % 1 mL/mineE 10 mLY ¥3 35}

340 nmollA 9] 3=, FdWd, 9 % uronic acidE

SAT F &5 Fd we g8 e SRTE 74
9 553 o 54 71x3ke] -70°Col| Byl A
Abgstdtt. 88 T4 AZ*(FreeZone 2.5, Labconco
Co)st & AE TS T8 A1F ZAol A3 95
A& e NESZ e

FEHE 24M
Z9 =S phenol-sulfuric acid B ((22)0. 2 #3434

EA(Ultraspec-2100pro, Amersham Co., Uppsala, Swe-
den)E AFE3FY] 470 nmollA SHLEE SASNCH, 5
E 22 glucose(Sigma-Aldrich Co., St. Louis, MO,
USA)E ol g3dte] 43 BaIa oy daks Aitat
St o 2 Lowry 5(23)9 Ho R F33%

Al(Ultraspec-2100pro, Amersham Co.)E A}g-3lo] 540
nmmel A FZE=E SAsPoH, FFEADEE bovine se-
rum albumin(Sigma-Aldrich Co.)& °]&3le] g3t 1
o2 HY s ALKt Uronic acid 32 Cesar—
etti 5(24)2] ¥WHOZ microplate reader(UVM-340,
ASYS Co., Eugendorf, Austria)E ©]-&3}e] 550 nmoil A
THAEE =A% oY, galacturonic acid(Sigma—-Aldrich
Co)E o]&ste] AAds FFEFHo=RE S AlAkst
At} B-Glucan 2 Choi 5(25)9 HIH O 2 beta-
glucan assay kit(Megazyme International Ireland Lim-
ited, Bray, Ireland)2. 2 ZA3s9 oM, total glucan¥
glucan ©]¢]¢] & &S 73 Y3 a-glucan¥ glucan ©]
Qo] & F§F o] Aol HH TS AL

M| £ HH ¥

Ao AFES thAAEZFS RAW 264.7(KCTC No.
40071) ME+= A EZFLSH(KTCC, Seoul, Korea)oll A
ool Alg-3}it}. Al EZu S DMEM ¥l %] (Welgene,
Daegu, Korea)E ©]€3lo] 27 10% fetal bovine serum
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(Gibco BRL Co., Grand Island, NY, USA), 2% penicillin
streptomycin(Gibco BRL Co.)& H7}ske] sttt Al
X& B5F 37°C, 5%= Z2d% CO, incubator(MCO-18AIC,
SANYO Co., Sakata, Japan)oll A wjF3}S o}

MzZ=Ed

MEZALS MTT assay(26)% S35 0™, RAW 264.7
AFEE 5x10 cells/wello] EE2 96-well plated] 2]
ahof wjF7|o A 24A17F wi et =, 7 welldl] FEEE A
zZ3 g7 A2 92 lipopolysaccharide(LPS 100 ng/mL,
Sigma-Aldrich Co.)& A #l38taL 22A17F wj sttt wi <
% PBS 5899 =9l methylthiazolyldiphenyl-tetra—
zolium bromide(MTT 5 mg/mL, Sigma-Aldrich Co.) &
NS 7t welloll 10 plA #7bekar thA] 4417 &k ) oFa)
of MTT7} B94E =5 3lgith o] F e ds dxds] A|A
3}a1 dimethyl sulfoxide(DMSO, Junsei Chemical Co.,
Tokyo, Japan) 100 uLE 7} welloll #7}sle] 10%3F WH-§
AlA formazan AARS 48] £33 thE microplate
reader(UVM-340, ASYS Co.)E ©]-&3}4 540 nmollA &

FrE Hqsqn.

Nitric oxide AiMzF =X

Nitric oxide A &S Han 5(27)9 WH oz RAW
264.7 AZZ 5x10" cells/wello] == 96-well plate°]
Aglate] mF7Io A 24 A1 vl ke & 7} wellell w5
2 AZE OGEF AR 9 LPS(100 ng/mL, Sigma-Aldrich
Co. )& AestaL 22417 vigatsivh wide] gud § s
ol 50 pLoll E32| Griess A 2F(Sigma-Aldrich Co.)& &
gFalo] 1087 WH2A171 & microplate reader(UVM-340,
ASYS Co.)E ©]&3le] 540 nmoll A F3FEE SHs% o
™, nitric oxide A4 %2 sodium nitrite(Sigma-Aldrich
Co.)el s ZFEHAE o] gsto] AXlsEST
Cytokine MM2F =X

Cytokine A4 %-& Cho 5(28)°] Wi o2 RAW 264.7
AFEE 5%10° cells/wello] ¥ E2 24-well plated] 2|

Table 1. Sequence of the primers used for RT-PCR

Fol wE7]ol A 24X 3F v FeE 5 ZF wellol] =2 A
3k o A8 2 LPS(100 ng/mL, Sigma-Aldrich Co.)
Aelstal 22417F vl stk vido]l SR F AT
o] &3l TNF-a ¥ IL-6 A4 %S ELISA kit(Pepro
Tech Inc., Rocky Hill, NJ, USA)°.& =43} t}. TNF-a
2 IL-6 A= kitel 238 TNF-a % 1L-69 w5
EFIAE o] &3t ALtk

ol

o M kN

RT—-PCR

RT-PCR< Lee9} Hong(29)2] BIH o 2 RAW 264.7 Al
EE 1.5x10° cells/wello] ¥ %=% 6-well platec] #]a}
of W7 A 24A13F wlFEE 5 72} welldll FLEHEE Alx
3 g9dHF AlE 2 LPS(100 ng/mL, Sigma-Aldrich Co.)&
A2 sta 6A1ZF Bl Fatgith mldE MEE Rof YAE
(1,000% g, 3%, Gyro 1236 MG, Gyrozen, Daejeon, Ko-
rea) 3to] AENE A A8t PBSE cellS A3 & pel-
let& ¥°] Rneasy mini kit(Qiagen, Hilden, Germany)<
o] &3l A2 RNA( pg)E Revertaid first strand cDNA
synthesis kit(Thermo Scientific, Waltham, MA, USA) 2
2 cDNAE gA3ste] RT-PCR(Mastercycler® nexus,
Eppendorf, Hamburg, Germany)< a3ttt AFgH
primers sequence+ Table 13} Z&omH, PCR 72 94
°C-30%(denaturation), 55°C-30%(annealing), 72°C-1
F(extension) 2.2 283] 5% & 72°C(re—extension)® PCR
AES 53931, Eco view(Dae Myung Science Co.,
Ltd., Seoul, Korea)S X33 1% agarose gel ol #17]
%= (Mupid-ex, Advance, Tokyo, Japan) 3F t}&, iz 9]
=& Image J(National Institutes of health, Bethesda,
MD, USA) &ZE9o]E o]&3te] &4 AZFas it

SAXMz

A A= 33] HEAR Y JFHLEFHAE HEIYRA
3l SPSS(version 19.0, SPSS Inc., Chicago, IL, USA)&
183t FAHEA(ANOVA)S Alddetalon, 7 &4 w4t
el 94 (#X0.05)8 Duncan’s multiple range test®
A3kt

O

Gene Primer sequence Size (bp)
iNOS F: 5'-CCCTTCCGAAGTTTCTGGCAGCAGC-3' 496
R: 5'-GGCTGTCAGAGCCTCGTGGCTTTGG-3'

COX-2 F: 5'-CACTACATCCTGACCCACTT-3' 696
R: 5-ATGCTCCTGCTTGAGTATGT-3'

TNF-o. F: 5-TTGACCTCAGCGCTGAGTTG-3' 364
R: 5'-CCTGTAGCCCACGTCGTAGC-3'

IL-6 F: 5'-GTACTCCAGAAGACCAGAGG-3' 308
R: 5'-TGCTGGTGACAACCACGGCC-3'

B-Actin F: 5-GTGGGCCGCCCTAGGCACCAG-3' 603
R: 5'-GGAGGAAGAGGATGCGGCAGT-3'
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Fig. 1. DEAE-sepharose CL-6B column chromatogram of pro-
tein bound polysaccharide prepared from Phellinus linteus my-
celium on Mori ramulus.
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DEAE—-sepharose CL—6B column chromatography

Aol vl AW A dAMAOA FE 2 e 24
o] TtEHFULS F23st7] $13te] DEAE-sepharose CL-6B
column chromatographyE =33} o, &3 2oy
5 ZHl loading ¥ 23+ Fig. 13 #vh F2 54 &
2 F1 £ 3 3~15)3 F2H¢ 5 NaCl &9l o3
SEHE F2 $EEINE 24~33)2] 340 nmoll A 2] &3
=, 2dwa =9 9 yronic acid IS BA43 2
7N9] elution patterng HoJFAth Ao %
A FAA R RE FE5E 203 FE)Y FE2 1.87%R L
ZOgRESYH 28 A9 9= 247 17,
2 15.55%(PF-2)% tH(Table 2).

o)
o)
N
d
7
c

£of, SCHEE uronic acid X f—-glucan &

DEAE-sepharose CL-6B column chromatography&
T wEE REES FA F 54 dxst fE84%9
TS $Ae A7 Table 29F ) P, PF-1 % PF-29]
=9 ke 7h7F 39.17%, 75.51% 2 52.38%= DEAE-
sepharose CL-6B°l &25%] &2 F49 #+EE< PF-
Lol A 718 Bol ghrelo] Aeh T ke PellA
9.63%% 7t Bol gHirHol AN, F e E8=
PF-204 8.41%% PF-1(1.63%)°l #l&l ©o] &=

b
=
2N 717] wiEo g Bt} Uronic acid 3

% rlo go 2 ofy

o2 FAE PF-10A 17.53%=Z 714 ©o] g
3, PF-2 4 PellA 247} 15.04% X 12.25%=
PF-1xt} AA ghf-=o] At} Uronic acid $HFo] =&
gdFE 19 2 g &g 58 2tE AoE BaE
(30), A A A A cytokine A 2 WY FdH {4} v
doll a7} 9l o g wadch g 9 W gy £3
2 9AE T 9= B-glucan S PF-1 % PF-20 4 Z+
7} 28.33% R 25.04%% e EEEA A &
7k 71 = AT}, B-Glucans WAFS] A2 & 4381w A
gy s2 Vel Axy AR 2Ee Je 2 EXs=
(25), e EgA 9] 7%, datsks, AAxA AW A
7%, AAHEE A53ste] o] AXE QlAslal 34
3= 8E g a7t vk B rH31-33). Joung &
(B2 AWM, AU F =FF oA FARA ol A
B-glucan ko] 247+ 29.14%, 19.44% 2 23.39%} 1
HuEon, Choi 5(25)2 43WA g4 FE5E9] B~
glucan &&Fo] 23.92%eFa1 H 13}l oo H Ao A+
A FAHZEE 22 A" L2 E Al @
M vo] giFES AAsta e Ao F AE
Han 5(35)9] AF-olA GXHA FE5EL 6.

I A o g FAE AL A EeA F
2o 2 cytokined] A o] E713ltta H gl o, Kim
5(36)2 A FE2Eo] G T A hfo] 247} 73%
9 16%% THE AFEZ A A EANA cytokine] A7
o] F7kettta Hueqltt. o]H 4 vRHe v Ay} A%
g v R el w g2 2E A=F38] cytokine A&

o S 2 S AeE i

i_‘

Table 2. Yield, total sugar, total protein, uronic acid, and B-glucan contents of fractions from DEAE-sepharose CL-6B column

chromatography
Sample” Yield Total sugar Total E)rotein Uronic acid B-Glucan
p (dry basis, %) (glucose, %) (BSA?, %) (galacturonic acid, %) (D-glucose, %)
P 1.87 39.17+1.29° 9.63+0.28" 12.25+0.75° 12.60+0.27°
PF-1 17.88 75.51+1.01° 1.63+0.17° 17.5340.26' 28.33+030°
PF-2 15.55 52.38+0.84 8.41+0.39 15.04+0.60 25.04+0.32

"Fractions by DEAE-sepharose CL-6B column chromatography.

YBSA: bovine serum albumin.

Mean+SD (n=3). Values with different letters (a-c) within each column are significantly different (P<0.05).
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Nitric oxide A4AZF
M EZF= MAEY HAA7 SFALE 34T o
7hd WA sFAEAgA YERE wo] 7] ol prosta-
glandin, nitric oxide, TNF-q, interleukin® & cyto-
kine 59 27| ¢3W-g mMANJAAE Aikste] AFnt
ZHTTR(37,38). FEHA TAMA tE R EE =Y U
ol 3t nitric oxide WA ZFL Fig. 29 2t} th]
-roﬂ gt AZAEES g% 47 EE A8 5%
0.1~100 pg/mLellA] 100% ©17de] AEES vreo] A
o2 ARE-E LPS 100 ng/mL # 2] 7-(92.82%)X.th
F2 AEES YERIATHFig. 2A). ofoll tiA Al E T o
o AEEAC] gl Aoz FeE= 1~100 pg/mL FEo
A FEHA TAA O R 2R AAES] g ATl o
gt in vitro 7154 54E SR8 HFig. 2B). FA ] o
Zto] Hlgte] tEF FEE AR icﬂ 17}&01] -2}
nitric oxide /g Zo] F7kstslon, & oA PF-1
ol 7V w2 IS YEidth 53] PF- 1 100 pg/mLel
A4 nitric oxide A o] 23.11 pMZ Yeh} A =T
© 2 ARg-® LPS 100 ng/mL #21+(30.30 uM)2] <F 76%
ol 37t = Ao g FARIFHUT EF Lee 5(39)9] B
o] mEY A FA] FEE0] Uq‘*‘ﬂ] 1 Fasgk A
EQ1 v ] EA stol] m A= F A3 TA

X

1> 010
1 X o

O

Sﬂm{n

>
iR
[¢)]
o

mP @DPF1 mPF2

ab a

120 A

90 A

60 1

30 A

Cell viability (% of control)

CON LPS 0.1 1 10 100
100 ng/mL

Concentration (pg/mL)

40

EP mPF1 mPF2

Nitric oxide production (uM) w

CON LPS 1 10 50 100

100 ng/mL I
Concentration (pg/mL)

Fig. 2. Cell viability (A) and nitric oxide production (B) in RAW
264.7 cell of fractions from DEAE-sepharose CL-6B column
chromatography. Mean+SD (n=3). Values with different letters
above bars are significantly different by Duncan's multiple range
test (P<0.05).

= FA0] GPe Fwe] 2L AT
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utebA el *J%‘f‘ﬂ A EAM] =i

Cytokine AiMZk
A JAA R R E =] g A ETe gig
cytokine A% Fig. 33 # T} TNF-ax= 1A 313
HdA gk s5=0] Wojell ojaty, mgk [L-1, IL-6,
IFNs, transforming growth factors®} granulocyte—-mono—
cyte colony-stimulating factor9} #-2 cytokines®] #H]
& FrEgro s QAo WAAnhg-S dgrhal delA] 9l
TH40). TNF-a R4 %2 F2 2 (8.64%)°l vlate] &2
TNF—Q% Al e, 3% UEHFE 1~100 ug/mLe]
L2 A 49 vk oEA o ® TNF-a9] Aol 57
o}‘iiﬁk 53] 50 pg/mL °] &AM &2 TNF-a
AdeFo] 99.62~100.76%=% FAANEZT o2 AH84H LPS
100 ng/mLe} FAFSE =0 2 YA A EE 244318 TNE-
a Aol S7HeHe skt ¥ TNF-aZb A yA] Al
o ERlEE A4S vl grofstst, o] AEa S
ATl = FAUET LPS S7F 59 4eS Ax=
B Jri4l). [L-6 A ZFS FH2 2 Polw&: IL.-67}
18.54~21.95%= mv|&tA AEE Ao, E&E AL

A 120

TNF-a production
(% of control +)
3 8

w
o
L

CON LPS 1 10 50 100
100 ng/mL

Concentration (ug/mL)

90 A

IL-6 production
(% of control +)
3

w
o
L

CON LPS 1 10 50 100

100 ng/mL
Concentration (ug/mL)

Fig. 3. Cytokine production in RAW 264.7 cell of fractions from
DEAE-sepharose CL-6B column chromatography. Mean+SD
(n=3). Values with different letters above bars are significantly
different by Duncan's multiple range test (P<0.05).
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A & oEXoR AdES FRleitt 53 #8=
Halwel 4% 100 pg/mL FXolA PF-1 2 PF-29 4
27y 42.71% 2 34.49%9) 1L-67F AAAEH ATt I A £+
3k cytokine A2 1Al 1k HAA = FEAE
Eoll tg AA &4e T A7 Z2342)d wat
A FAR 9E77) cytokined] A S X8k <l
Ao WH S THY Aoz g

é

I

Con LPS

)

g5 FAARRE 28 dgRe welsy 31

E A AT} A wge F total RNAE F33)0]
AL G242 cDNAE 4311 primerE o] {35t =3
2AVE(PCRIS & mRNA L&A ZS THAA ehd
b o Ay T gl A iINOS 2 TNF-a2] 2 o]
e ekokal, PE Al9d PF-1 ¥ PF-2914] iNOS,
COX-2, TNF-a ¥ IL-62] &do] =4 YEstt) 53]
2]t hH] TNF-a9] 28 AEE PF-1 9 PF-20]A 7}
7z} 1.72 2 1.6322 LPS 100 ng/mL(1.63)®.t} & vd
& YEhdlo] TNF-a A= frAksE A3E YR A

i =S dEo s HHE 25130, nitric ox-
ide ¥ cytokine A%} FAFE 23S B3t} Uron-
ic acid o] ¥ UddHE Wy 2 A &4 5&
Zk= o7 ®HalE 3 l=d(30), Table 204 YERA A

=1
T
7}

-
3
BN

PF-2

100 ng/mL

iNOS

COX-2

TNF-a

IL-6

B-actin

>

iNOS

N

LPS PF2
100 ng/mL 50 pg/mL

Denisity of band
(iNOS/B-actin of control)

(9]
N

TNF-a a b

1+
| I I
0

LPS PF1 PF2
100 ng/mL 50 pg/ml

Denisity of band
(TNF-o/B-actin of control)

[
o

(ug/mL)

B 12
. COX-2
=
28 7|
S O b
£ °
o £
=6+
29
T Q2
2q
a X 3
o g )
0 [ |
CON LPS P PF1 PF2
100 ng/mL 50 pg/mL
D 24
a IL-6
S 2B
SS
3o
— S
5 O
?% 12 - b b
(2]
2 ©
g
[a] g 6 |
= c
d
o L |
CON LPS P PF1 PF2
100 ng/mL
rgrm 50 pg/mL

Fig. 4. RT-PCR analysis of mRNA expression in RAW 264.7 cell. Mean+SD (n=3). Values with different letters above bars are

significantly different by Duncan's multiple range test (P<0.05).
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A 2 A AE uronic acid B 9t B Wl &4 EHR
NI A= B-glucan®] dHFo] oA o2 52 PF-1
ol Mo el fAA wde] w2 AS Gl v
P e W g fAp A A o] 0.95~1.96
SR S HAFE B 20EF FEERG U GA
oA AR ddo] Bt vEhdS SA83IT o) &
T3 G A gAA thd T 28l WY @] 2ud
FFEERY foHor e wdS Uhgs #0383
on, 53] QANEE 212 FA3FoRN 97 Feo
ZHE ASA] gobie Hk-g-o] dojifi= 7)ol A
ol freld A8S & slow wddn
2 o

ATl A= Al wd A A g e B
o 7157 A 2R &8 7FeAdS E]ls] S8 =0
B e 9 GAE Tl BES den], e vy
T2 Zds FAsgrk dxd 20EFE DEAE-se-

15.04% % B-glucan & 28.33%, 25.04% = }EbS
PF-1 % PF-2¢l| dial] qjAAZF¢ A sto] AxPEE
< 1% 43 100 ug/mL FE7A] oA o2 AEAME
o] e A gol AME=Ago] glas ST & AATh
Nitric oxide A %2 PF-1 100 pg/mLol A4+ nitric ox—
ide &0l 23.11 pMZ YEh} I HET o2 AHEH
LPS 100 ng/mL #2]5*(30.30 uM)2] ¢ 76%<] &7} )
= Ao Folx9lon, cytokine MAFH(TNF-a % IL-
6) Tk FA Tl vgte] 2 AdFS YERATL
Polymerase chain reactiong &3 W & {214 &4d
B4 A3}, iNOS, COX-2, TNF-a, IL-6°]4 PF-1 &g
A EL BARS Ve WY S-S 5Xo 2 g 75
2135 el &8 hseitia dohEn

Tz 2
B ATE F2719HA A U5 20139 % A d
7174191 (No.CO135499)8] AT 0.2 915 A
ge wgynh
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