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Abstract

ASWO is a polysaccharide derived from the perennial herb Aster scaber Thunberg. We isolated ASWO0, a fraction of crude
polysaccharide, by means of ethanol precipitation and dialysis after hot water extraction to investigate its physicochemical
properties and immunostimulatory effects. ASWO0 contains neutral sugar (45.7%), acidic sugar (51.6%), protein (2.3%), and
2-keto-3-deoxy-D-manno-octonate (KDO) (0.4%). The neutral sugar in ASWO (in mole percentage) was mainly composed
of arabinose (34.5 mol%), glucose (31.1 mol%), galactose (14.9 mol%), and rhamnose (8.1 mol%), which are characteristic
of pectic polysaccharides. ASWO also contained small amounts of xylose, mannose, and fucose. The anti-complementary
activity of ASW-0 was similar to that of polysaccharide K (used as positive control). ASWO exhibited no cytotoxicity in
RAW 264.7 macrophages and dramatically increased nitric oxide (NO) production in a dose dependent manner (0.3~30 ng/
mL). Also, macrophages stimulated with ASWO0 showed enhanced production of immunostimulatory cytokines such as
interleukin-6 (IL-6) and tumor necrosis factor alpha (TNF-a) in a dose dependent manner. These results suggest that the
ASWO0 have a potent immunostimulatory effect and can be used as a natural immune health ingredient.
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1996). ZH3ol= B4 9 ek ¢, BrI2E So| oo @
S0l glol, WeHEHY, WA So] & AoR HuHw
Slom, g AR L thikel Betuio|E BFHE AE
dEs st 9, £ odta 7ol A dEol, #e
ol Fuk, AREZA, Al 2=, GERO|E, AFTUE, g
W, e-ATUAEE 59 )54 ARS BT dE A
o2 BIET YrHRDA 1997; Choi S 2001). o] o= X3
9] 71573l Bt A2 AFUA A D SY2EHE o
A ZLI{Lim & Lee 1997), GAtsks 2 FF<4 A& 83K Park
& Kim 1999; Lee 5 2001) So] BHEich

AEHOE AEAYRE o 8T HBE F2 4= 23
sto] o] §& o] g, ol FEE Follv ¢E=R0IE, &
ZHolE, HEHo|E YW AU T2 ARA 27}
chehR, ST 2 e B2 thapshl A o] 9
o, R Ate ARA BE0] 2= AE Bt o]
o] Agkthshin KS 2012). A A% A2 9 Aoke] @45
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£5), 486 Aol £ WS YHo By
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1. Mgz

2 Ao A ARE 2012 A TELNA YALE,
A= ZF(Aster scaber Thunb.)E F¢5le] Aol A3}
th olsfers AR BAjo] AGE EEE AFOE D(+)
glucose, galacturonic acid, albumin from bovine serum(BSA) &
2-keto-3-deoxyoctonate ammonium salt(KDO)-& Sigma(Sigma-
Aldrich Co., St. Louis, MO, USA)ZF-§ L¢3} ANt

HYZA E5H71E ¢35 ARE-H phosphate buffered saline
(PBS), Dulbecco’s modified Eagle’s medium(DMEM), fetal bovine
serum(FBS), penicillin-streptomycin2 Gibco TM(Grand Island,

ed - A%

=.33% HEREL Bt

NY, USA)C.2HE TLel8t T, [3-(4,5-dimethylthiazol- 2-yl)
-2,5-diphenyl-tetrazolium bromide(MTT), griess reagent, sodium
nitrite, tween 202 Sigma(Sigma-Aldrich Co., St Louis, MO,
USA)ZH ¥ 143} o, ELISA kitQ} substrate solution2
BD Biosciences(San Diego, CA, USA)ol| A £¢5le] AM-&35}
Rt

2. ZCHEA| 22|

z0ge Boal7] Y T A4aE WS AR B
100 gof| 108} R 1o} FF7FE 7ske] 100 T4 &3 &
AR 2] 7](Mega 17R, Hanil Science Industrial Co. Ltd., In-
cheon, Korea)2 6,500xg oA 20827+ A5 33tk £
& AERE HEFEI 807t HES Y o2 e Wb
o —4TCofA s AT T AHEH7E o83t A
=2 Itk e AAES 7Y SRl ALl
3t o2, dialysis tubingM.W. cut off 6,000~8,000, St. Louis,
MO, USA)S o] §3fe] 39I7H £HE Aastel AuABAL
KA o Z AASIHETE o|F 52 AZ(Tokoyo Rikakikai Co.
Ltd,, FD-1000, Tokyo, Japan)S #3}o] ZThek A|Z(ASWO) 3.3
gZ Ak

D-gulcoseE BEF=Z=E 3¢
phenol-sulfuric acid Y2 Z(Dubois 5 1956), AT Sk
D-galacturonic acidE EFEZ 2 3}9] m-hydroxybiphenyl H
© 2(Blumenkronz & Asboe-Hamsen 1973), TBA-positive mate-
rial®] &2 2-keto-3-deoxy-D-manno-octulosonic acid(KDO)
£ XFEZZE 3} thiobarbituric acid ¥(Karkhanis 5 1978)
o2 ohulz 3HEFS bovine serum albumin(BSA)S EEEZ
2 3}o] Bradford H(Bradford MM 1976)2 ¥H&sto] EA35]
Q.

JAG BAL TS 7l=EE)3t £ alditol acetate2} aldono-
lactone 2 -F-=A|3} 3}o] GC(Gas Chromatography ACME-6100,
Young-Lin Co. Ltd. Anyang, Korea)E ©|-&3)] £4]35}= Jones
2} Albersheim ¥ (Jones & Albersheim 1972)& Y& HY s}
o] A5ttt Zobgd A/ S 2 M TFA(trifluroacetic acid) 2
oA 121TC, LSAIZE ¥HEAIA Zhpaafigt &, 1 mLY 1| M
NH,OH(ammonia solution)o]] &8[54 10 mg2] NaBH,Z 4A]
7 BN SHHEAS W Tfalo] T NaBH,E 7
A% 3, lge Jleto, vk Axse2a Bgo b
A OPHIEARS AIABt] 2 AR A aldiol2 A%
sklch SATY 4 €71 S8 2429 alditiolof] 1 mL&]
acetic anhydrideE 7}5}F¢] 121°CoflA] 308 52t WA alditol
acetate 2 HAFR|FH o, o] chloroform/H,O 24} |ujA =



Vol. 28, No. 5(2015)

2Ysto FE1L, FEEX A F if"“Ql oFAEof| -&-3f
3lo] GC B8 A BZ ARSItk GC HH-S SP-2380 capillary
column(0.25 mmx30 m, 0.2 pL film thlckness Supelco, Bellefonte,
PA, USA)2, detector= Flame ionization detector(FID, Young-Lin
Co. Ltd)E AME3F 1L, carrier gasZA] FAE 1.5 mL/min
2 ZF ) Injection 2% 250C, detector 2= 270C, AH &
= 60T A 220C7FA] 30°C/min, 220 C | A 250 C71X] 8°C
/min®] 275t A AFSHAT ZF F4TF Y mole%= 2 &
=) 9] peak WA, EA}5F U flame ionization detector(FID)o]|
o &t molecular response factorg Z}Z: AbE3le] AASHE T

»

SR EA T}
R A 4L Kabat@} Mayer B (Kabat & Mayer 1971)&
olgalel A\zo) o3t wA BAT} ¥, REak WA g
AL 88 Ao ZAES & complement fixation testZ =
Astatt. &, AArele] @33t 2% Aete, 500 uM Ca™’, 2
mM Mg*'o] 385 GVB*(gelatin veronal buffered saline, pH
74) &FE&N W ARE 2427} 50 uLA Este] 37T oA 30
B B¢ 1A HRAIZ) 3, o] wkgolol] GVBYE 350 uLy H7t
31, ]2 10~160817k2] A< A5k of 7] GVB* 750
L&} ko] ZF2HA & JL(IgM-sensitized sheep erythrocytes, EA
Cell, Biotest Co., Tokyo, Japan)Z 250 uL& 7}8}e] 37 Cof A
1A 7 YA 7] 2, AFA WZHE] QAR (phosphate buffered
saline, pH 7.4, Sigma-Aldrich)& Y2 & 47T, 2,500 rpmo]| A
1027 Y225t 22 A5 412 nm FFE=oA =
Asto] A& LEEHE S A Y FEA &4
(inhibition of 50% total complement hemolysis, ITCHs0%)- o}
#o] aof ATt HAFele] HNHS)T GVBY, A= tj4l
SRS WA 2] F HAEE(50% of total com-
plement hemolysis, TCHsc%)®]| T3t A A &=Z FA|3}HTH

O

TCHs, of control TCHsy of sample

0/ )=
ITCH:C%) TCHsy of control * 100
5. MEisE
AT 5673 9] $A BALB TFoAZ 3A7F 248 AR

5 APl AHESHATh vheAt ARz 2tels dof o
At 2% 23383C, & 55~70%9 A AFSstg o, E1f
AL A5 34 FR2 GAskAc

6. MIZZ0ll CHSH =M =X

B A ARG uhe-2 57 thAH|E= BALB/ h-2
9] E7}of 5% thioglycollate Bl X](Sigma, St Louis, MO, USA)
£ 1 mL 3L, 72~96 A7t Yol f-=H AN ZE PBS

A g9 Aol e 2y 823

£ 0|83ty 343814tk 1 & RPMI 1640 medium(Gibco™,
Grand Island, NY, USA)© 2 2~33] A&}, A|E & 2.5%
10° cells/mL2 2A3}ed 96 well plateNUNC Co., Roskilde,
Denmark)o]] 100 pL& EZ3}le] vkttt vz RPMI
16409 10%(v/v) FBS(Fetal bovine serum)2} 1%(v/v) penicillin-
streptomycin(Gibco™)& &3t8)] AMESFGTH TheFs =2
3N E A BEE 7] 37C, 5% CO; incubatorof| A vl s}
pied

A zo] gt HuE Y 54 oJF= MIT assay
(Hansen 5 1989)2 =435} th H]:‘TE’\E 2x10° cell/well2]
22 ZA3}Y 96 well plateo] £33 & 2A17F 52t vl Fst
o} o|F HiR|E A AL A2} t2atS A Fsto] 2443
HiFRITh 96 well plate®] F5dS 2AHLHA AAT £
MTT 0.5 mg/mL &4 200 LlL’—"J A7¥ske] 4XZE F2 vl
3t formazang FAAA|FHTE 1 & ASHLE AL DMSO
(Junsei Chem. Co., Ltd., ToKyo, Japan) 200 uLE Z} wello] 3
7}ste] formazang 91 ¥ ELISA reader(Infinite M200 Pro,
TECAN, Minnedorf, Switzerland)E AF&-3lo] 540 nmoj| A &
#eg Zgalsich

7. UASIANO) MMz

B39 W) 345AL FAsH] gIstel Mz )
FAFE 52 N0, o) A4 FES RO Stk
£, 100 uLo] Azl ASHE FHoto] FF2] griess reagent
(1% sulfanilamide, 0.1% naphthylene diamine dihydrocloride,
2.5% H:PO)E EFste] 4204 1027t BESAIXl 3 540
nmof| A SL=E 2A3}FE T NO, 9 %= sodium nitrite

8. AIO|EFI2I(IL-6, TNF-a) A2k

A2 SMAZ FH 3l o ARE F=E(0.3~30 ng/
mL)2 AN Ze Fa]ste] 37T, 5% CO; incubatoro]| A 24
AIZE HiFRE F, diAAlE] B e, E2HE AT F
IL-6, tumor necrosis factor(TNF)-a.2] & ELISA kit o|-&3}
of A|2AEe] Aol wet £33t} %, Anti-cytokine capture
antibodyE- coating buffer(0.2 M sodium phosphate, pH 6.5)9]|
3] X31e] 96 well plateo] 100 pL/well® @2 & 4To|A] 3}
24t 715t IZ-3F T Tween 202 PBSO] 0.05%(v/v)7}
=2 715t PBS/Tween SN O 2 plateE 33 A3}t
Assay diluent(PBS with 10% FBS)E- plate®] 200 pL/well¥] @
© 5 3eol A 1217k HAISHeIT) PBSTweenz 33] A2 7,
Ui 5= 2 wellof] 100 uLA oz F 2A17F 4200l A

HFX) 5L T PBS/TweenZ 53] A2 3, detection antibody 2l
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o]

biotinylated antibody2} enzyme reagent$] stretavidin-horseradish
peroxidase conjugate S assay diluent(PBS with 10% FBS)o]| 3]
A3te] platee]] 100 pL/welld] @2 5 AF2of| A 1A]7F 2|8k
At PBS/TweenZ 73] A& & substrate solution(TMB sub-
strate reagent Set, BD Biosciences)< 100 pL/well®] 42 & <
204 304 Ft WXBHHATE Stop solutionQl 2 N 484
& well 50 1L ol WAIRES-S A A)7]5L, 450 nmo] A
e

9. SAINZ|

2 AY 27 fold A= tidt BAA T BAEEE
HAE ®7)sten, AT 7HY SATH2 E42 analysis
of variance(ANOVA) £4]-& A A| 8} 31, Ducan's multiple range
test2 p<005 SN FATA felye ARHA
2n o o

1. &5 [eACIEA st BA

220 Q% 2220 93] HejE ZOFIA| ASWOS)
dut ket EA4S AWE A= Table 13 ZGth &2
33%Fom, AT 45.7%, AT 51.6%, THERE 2.3%= It
AEo] 9iglom, Yutzloz Aol A dHAER] = &
o]kl TBA-positive material( KDO)7} 0.4%=Z v AZE S
o} 33, ASWOE 7=83)3}] alditol acetate -G =X 2 A3
shol TARE WA AT BT 750 TAR] HHES
w, 71 3 arabinose®} glucose”} Z+Z} 34.5 mol%2} 31.5 mol%

Table 1. Chemical composition of ASWO0 crude poly-
saccharides isolated from Aster scaber Thunb.

Chemical property ASWO0

Neutral sugar 45.7+£1.7

Chemical  500ic acid 51.620.7
composition b 1 .

(%) KDO"-liked material 0.440.1

Protein 2.340.1

Rhamnose 8.140.9

Fucose 0.8+0.0

Component of Arabinose 34.5+1.4

neutral sugar”  Xylose 1.4+1.5

(Mole%)” Mannose 1.3+0.1

Galactose 14.940.3

Glucose 31.5+1.5

D KDO means 2-keto-3-deoxy-D-manno-octulosonic acid.
? Monosaccharides were analyzed using alditol acetates method.
» Mole% was calculated from the detected total carbohydrate.

ed - A%

=.33% HEREL Bt

2 7 =931, 1 9] galactose 14.9 mol%, thamnose 8.1 mol%,
xylose 1.4 mol%, mannose 1.3 mol%, fucose 0.8 mol%S T
8kaL Q1%let Shin 5(2012)9] AtoA Ao 2R E 2rid
(PLW-0)2 &3te] AE-S EX3%1 A3}, arabinose 20.0 mol%,
galactose 17.9 mol%, glucose 9.2 mol% S F2 3535t U
© ™, thamnose 4.2 mol%, xylose 3.4 mol%, mannose 0.7 mol%,
fucose 0.7 mol% H|-&= ¥ Q] A}l SAlR Ao7 HekS

o, 23 e 2ol gd 3 2d9E FA4Y = A

2. &% wef CHEAQl BN 2M3ls £3

A A (complement system)= A oflA WA= YA
HAFo 2N YR2ZHE FFE HAA N ekl FA 9
A &2 ] EASte] H] FolFLog o5& AAANZ
Ue T8 Woj7]Foln, HAAAH FX o= I Eo| QL
ot &2 A ch(Muller-Eberhard & Kunkel 1961; Song &
Sarrias 2000; Holers 2003). EA| A S EA3}5l= AAEL F
2 ARAYENG DRAYRGEE P du)
of A5, BA YA LozH 9| 75T FhEol 2 &
T, I FoAE AAE Y FEA B A= A
A W HAANZ 59 HIMEZES A=F3k] oo F4]
2 Z3to] Zagt A|EIRIY] RHIE =5t oF A=
of =&o] 2 4= AW BAY HY BH AHE A A=
sh= WY aAZ JidE o] Ao oAy A gl ARty
oz olgd & e 7HsAdo] BarEal fIk(Vincent 5 2000;
Schepetkin & Quinn 2006; Zhang 5 2007).

T FA dBAY 2AA &43tss 5% A4, Fig

80
2z . a a a
s
=] 80
b

b
2 =
& R
= g4
g
£EG
2 =
o=
g 20
S
= c
=
£ o -
PSK 2 0 125 250 500 1000

Concentration (ug/mL)

Fig. 1. Anti-complementary activity of ASWO0 from Aster
scaber Thunb. " The ant-complementary activity was ex-
pressed as the inhibition of 50% total complementary
hemolysis by Mayer’s method. ? PSK, a known immuno-
active polysaccharide from Coriolus versicolor was used as
a positive control and its concentration is 500 pg/mL. The
data were expressed as mean+S.D. of five separate experi-
ments. Different corresponding letters (a~c) indicate significant
differences at p<0.05 by Ducan's multiple range test.
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13} 2ot FAANEF L 2= A A (Coriolus versicolor)
S H92A oFA|¢l PSK(Polysaccharide-K)S AR5
CHTsukagoshi 5 1984). ASW0S] B/d3lso &It A,
125 pg/mL o)/9] FEoA sk YEH o o] F7tst
Fom, 53], 250 ng/mLe] ol 4] PSKe} fFASHAL, o
4 w2 FEA S 2ok

3. & el CHEA|2| CHAMIZO] Chet MZE=A

A AZQD A A 2otz ASW0S| =4 o5& &
Q13 THFig. 2). ASWOE 03~30 pgmLe] S =2 A E
o Az|Fe o, e =AM HEANEC] dojutA] oot A
EZ 240 2 FFE FA ¥5S ;AT = A Lk
o2 AERY A A WA AE Hisf E4E U
BHA] = AR IHA low, e 3 Ao ziY
= oA ATl E AN Z dis] HE 5=l A
MZEZS YefiA] oks & obuzh wEA| =S B¢ 1
ugimL S EAA §H AE A ATHE 2 elut glrkNam
£ 2012; Shin 5 2012).

4. &5 el CHEAIS] CHAJMIZZO) CHEH NO MMS

A A A A 2] Ato]EF}elo} LPS(lopopolysaccharide)
ol =&EHH tfAAEZY NOS F:27 HA =L, NOS
A IE o 2 A== NO= AN Aadd, gz
4 Bawey 5 U 248 ok A0 deiA 9o
(Sharma 5 2007), nitric oxide synthetase®] Z}-g&of 9J3) L-
arginine©] L-citruline© 2 W3}E|= 3t A A E|o] v]E
o7 &3 ol/|A %S, AlF N AT S oA
Aol 3 vl ITHKim & Kang 2008). £ ¢17-0]lA{= ASWO

a a 2
I I I I |
0 03 1 E 20
Concentration (ug/mL)

Fig. 2. Cell cytotoxicity of ASWO from Aster scaber
Thunb. on mouse peritoneal macrophages. Mouse peritoneal

Cell viability (%)

LPS

macrophage were indicated with various concentrations of
ASWO for 24 h. The data were expressed as mean£S.D.
of five separate experiments. Different corresponding letters
indicate significant differences at p<0.05 by Ducan's multiple
range test.
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0 03 1 3 30
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Fig. 3. Effect of ASWO0 from Aster scaber Thunb. on
NO synthesis in mouse peritoneal macrophages. Mouse

LPS

peritoneal macrophage were treated with various concen-
trations of ASWO for 24 h. The data were expressed as
mean+S.D. of five separate experiments. Different corres-
ponding letters indicate significant differences at p<0.05 by
Ducan's multiple range test.

£ 0.3~30 pg/mLE A3z 225tES o 3 pgmL &
FH F94Q 45 EthFig 3). ol Kim 5(2002)9]
Huox E4 A E FE5to] dAA 2o A=gt dat
=7t 7ol whek NO AAgo] F7tsh itk daket vl
g %S YEhgdch

5. &% 2l CEAIQ] CHAIMIZE XS0l 28t AlOIEF|2!
(IL-6, TNF-a) 2H|ZF &

HAAZE AW A BE 2F o] Ex3}, o]EHo|t
LHES 4, AASH: 98 sk, o] I o
7HA] AbolEFRQIE Hulste] WY whg-S 2Fgttn &
A Stk Ao EFRRIZ WA oA A= Sl A
A2 QR ol tigh o7 WY Axzte] e FAEE
2, o] 59| A4} Bl AT -0 glo] vi$ Fast
otz A Qo diAA| 27} Ehjshs EAQ HY f=
ALo]E7}Rlofl+= IL-6, IL-12, TNF-a 5°] $ITHWang 5 2003).
IL-6= WIvhs, 28283 A5S 2Eshed Bolshe
Ao|EZRIOZ AN HAFZEAS] S TH8tAL ThE A
o|E7RRIT FFIt AeaES Uetle 5 ohdt 2
< 30, B dubte] A A4 A2 plasma cell £3HE &
Tt @498 21 Yok Ao g EEA glthMano-Hirano
5 1987; Cha 5 2010). 2 A o]A= ASW0L] 2| ol 2%t
AA 22 1L-6 THATFS ELISA o g £33 A1, Fig
4(A)S}F ZHkTE ASWO02Q] =2 03-30 pgmLE A 25t9-S
o, A2E Yz kS gZZ(Con, 0)E T} 2~198] HE IL-6
ko] A Uetfigleon 53], 3 ugml 0|49 =&
Aatps o = 2R FUHE & 4 Al ol

Cho 5(2014)¢] Aol A w2z ZHFARWW)E 1~100 ng/
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mL FE=HE A2 AP o, thxtE T 284
oA} o I1-67F A E Tk ¥ 15tgom, Shin S(2012)
o AtolA A F B4 HFAPLW-0)E A A| Lo
62.5~1,000 ugmL =HZ A3} o, 250 ug/mL ©]A4F
9] FEAA FojHoR FIhet AAae}t FARE A
UeRf Rl o), PLW-0X ot ASWO7F B B FxofA {9
Al IL-6 EH|Fs HoF8lrh

23t Az o5 HH]Q—E TNF-a= A of §lof
q& 71 ESEEe-E wifsh, o4& AR
frelste] Ho] 28-S St At E7IRIOIANE, HHE=51HA
A o 45 D "Rk Toste AHE B EA
71= Qglo] H7|% FrHMedzhitov & Janeway 1997; An 5
2010). s}A|9F AR FE] TNF-a8] A2 23] AHY WY
9] F8%3 JAAR AAA7] Fof, & AFoA= LPSE A
23t 23} H|wsto] LPSE A 2] ohA] gh2 AbA 3ol ASWO

bl
2

Concentration of IL-6 (Pg/mL)

LPS 0 03 1 3 30
Concentration(ug/mL)

=

)

3000

2500 1 a
b
2000
1500 +
1000 + c
500 1
d
LPS o

Concentration (yg/mL)

Fig. 4. Effect of ASWO0 from Aster scaber Thunb. on
cytokine induction by mouse peritoneal macrophages. (A):

=
i

Concentration of TNF-a(Pg/mL)

IL-6, (B): TNF-a. Mouse peritoneal macrophage were treated
with various concentrations of ASWO for 24 h. The level
of each cytokine in the supernatants of the culture was
determined by ELISA kits. LPS (1 pug/mL) was used as the
positive control. The data were expressed as mean+S.D. of
five separate experiments. Different corresponding letters
indicate significant differences at p<0.05 by Ducan's multiple
range test.

429 - &5

SR = 1S

€ 03-30 pgmL2 AHF3t3e o, AHA dds 49
7 A=) TNF-a7} A=A Bag 23, TNFag] 245
L 2o g Z7A7|E Ao FEQrk(Fig 4B). &
3], ASWO7} 0.3 pg/mL o] 4ke] 2w gzt &
dFoz Be Ao|Erlel Bulsg tehfgich o) Kim
& Cho(2007)9} AAFol A A ThAE thAlAZo
4~500 pg/mLE AT 3FE o, Alo]EFFRI0] & §oF o
2 Z7K a7 Aot ulsd AP By

o]} Zro] AN ZR2RE Hu|E= IL-6, [L-12, TNF-a9}
A2 434 AlEZRIES Al o FFAES o
AAZEE ST E oA 2T LB Boke
w(Yoon 5 2008), 23] 2 A7 HAMES G344 A
=R AL FTHIA ARG WG S
& glon), Welilgols Fad TS T S Y& Ao
At T

mlo

22 Babgo] gk AAE $o9 BHEA VA Bt
A7} AAH T glo0], WAR 24 FoIAE Se), Ahte
of Bt AL WFHT olek AAE SN B3] %
et Thad 2EoE We A7EolA ket Aeiahy
3ol gt A77h FEA AAHTL QAT ThkRo] B
3 AT olujE Agolvlo] B Aol AL B A i
22 Belsin, sehd 54 9 2% 9IS B4 WA
02K 7154 2AEA 2] BE7HsA] thste] oz
steick

AT A3, ASWO= SAAYE 45.7%, AHY 51.6%, Tz

2.3% KDO 04%% 75kl Aglom, 8 437+ glucose,
arabinose, galactose, thamnose 2.2 =2 H|E&2 355t
Q1%lal, fructose, xylose, manmoseS V| T-F-3staL QST
i, QIR 27] Weluhgol Slold FaT RS gtk
B A thate] ASWOS 250 pug/mL o]AFe] =2 223
AL o) 3t WA BAL Yehgon, ol AT Welg
4 Tl TR 42le] PSKel Aashe SH013ich ASWO
£ uhgs 27 AR Ee] Aeistel WIS fET T
NO A4 % Aol =7kl Hu|EES Hrhe 23 NO H IL6
WAL 03-1 gl e FEAAE §o)2el B4E Hol
%] Qhgro, 3-30 pgiml FEAA L Fol4Ql Aol g B3
o} E3k, TNF-ao] AJAOAE 03 ugil o]4He) W& o
A 5% fol2Q B4 Barh ool AuE F3e) 2
o, ASWOL AivelAE TSI Sl BAAS thAAl
zof ofs) AR 24T 5 glgo] FFLOR], ASWO
o ofa YA ANEE 1L-6 9 TNF-a2} 2& AZH
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