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SUMMARY

I. Title
The development of antitumor activity and immunomodulating material

with high soluble polysaccharide isolated from Hericium erinaceus

II. Objective and Significance

This study was conducted to establish efficient extraction method of
protein bound polysaccharide from Hericium erinaceus and investigate the
antitumor activity and immunomodulating effect of high soluble

polysaccharide

II. Contents and Scope
1. Characteristics of protein bound polysaccharide on extraction method
- Approximate component and sugar composition of Hericium erinaceus
powder
- Evaluation characteristics of protein bound polysaccharide by extraction

method

2. Antitumor and immunomodulating activity of Hericium erinaceus
extracts on extraction method
- In vitro assay for antitumor and immunomodulating activity

- In vivo assay for antitumor and immunomodulating activity

3. Quality of protein bound polysaccharide fraction of Hericium erinaceus
extracts

- Physicochemical properties of fraction on molecular sieve



~ Anti mutagenic activity and anti complementary activity of protein

bound polysaccharide fraction

4. Development new product containing high soluble polysaccharide isoclated
from Hericium erinaceus
- Preparation of powder, granulate, tablet and capsule using spray drying

- Evaluation of quality and stability for trial product

IV. Results and Recommendation

1. Results
a. Among the extraction methods, that protein bound polysaccharide
from Hericium erinaceus, NaOH extraction had a higher yield of protein
bound polysaccharide(PBP), while hot water extraction had a higher in sugar
content, microwave extraction had a higher in protein content. Especially, B
-glucan content of microwave extraction was higher than the other methods,

but hot water extraction had higher electron donating ability.

b. Especially, we found that an extract prepared by microwave
extraction with 509 ethanol at 80 W for 3 min enables to induce effectively
overall functional activation of macrophage, such as NO production, ROS
scavenging and phagocytosis of C albicans, respectively. These results
demonstrated that a 50% ethanolic extraction using microwave at 8 W for
3 min would be useful for enrichment of macrophage-activating components
contained in Hericium erinaceus, implying participation of protein bound

polysaccharide as a active factor.



c. Effects of the hot water(100C, 3hours) or 50% ethanolic
extracts(80W, 3 min) prepared by Hericium erinaceus on macrophage
activation were determined by using the mouse macrophage cell line
RAW264.7 cells as a indicator cell. The results demonstrated that the
fractions prepared by microwave extraction with 509 ethanol at 80 W for 3
min had the greatest inducing abilities for NO production, and that the
greatest ROS scavenging abilities. And this extraction method had inhibition
to propagation in CT-26 cell, and had killing activity on tumor cell in NK
cell line. Phagocytotic activities against Candida albicans were found to be
highest for the 50% ethanolic extracts prepared by microwave extraction for

3 min at 80 W.

d. The optimum extraction method for protein bound
polysaccharide(PBP) from Hericium erinaceus extract was microwave
extraction for 3 min at 80 W. Then, the fraction of PBP were gained by
membrane filtration as <10 kDa, 10-150 kDa and >150 kDa. As well as the
molecular weight larger, the total sugar and protein content were higher.
And the phenolic content and DPPH radical scavenging activity were
increased by molecular weight. The anti mutagenic activity of PBP fraction
had inhibition tendency in high concentration. As increasing molecular
weight, the anti mutagenic activity and the anti complementary activity were

higher in >150 kDa.

e. To develop a new high soluble protein bound polysaccharide(PBP)
product from Hericium erinaceus extract, the powder was prepared by the
spray drying method. The high soluble powder was mixed with
sub-ingredients and then granulated type by granulator and molded as tablet



type by a press molder respectively. The absorption capacity was higher in
powder, but the product type did not affect the color. The results indicate
that antitumor activity and immunomodulating material with high soluble

PBP product could be made from Hericium erinaceus.
2. Suggestions for Practical Use

a. Development of antitumor activity and immunomodulating material
with high soluble polysaccharide isolated from Hericium erinaceus and
establishment efficient extraction method, it will be possible to growth in

polysaccharide materials and food and medicinal industry.

b. The increasing of the extraction technology for protein bound
polysaccharide in useful mushroom and the accumulation of scientific
research conduct the antitumor activity and immunomodulating materials
related industry. And high valued product is developed by applying for

patent, paper and transfer related to technology to enterprise.
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@ In vitro ¥ R dq=xd 84 54

- GAEe dF NEZEY FH

- AAMES cytokine B4}, NOAAHG/Eo H7t
- A A =24 5Ye &4

® In vivo &% ® B9z &4
- ANAE FEAX s Hot
- L&A OB F Holo YA FELA dE o

Agd &3
- 28 9FF Aozt FFEA A A
E B v 4% Hrt
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H2E =d2 Zl=g o3

dytd oz WAl oy VTP EZAME 9, BY8Y F7 VTl 4 &
A4 dod, F2 BadA, &AW, A 2 oprte R Sel Fi
d geggAe] dF5g FA4E ez 3 AFEA, =FFdgo] M giF
AAAD AeEY ATE oHHE vFF FFoH, =FFdo] HAL AR
#, A3 %, FH2HE ASEAH, IAEF M € =04 A9 A8 F o
B W dx FE3 JEo] HuHm o dFFe stety A 2 A
W ggade] dadde nT 9 o Ade =FFdol WA gBFIL A
T F¢EH9 F3 dFfu HAAn, ofAr fFHFojop & RFo] griu
Atz g},

ot

o MRS FLaAst dgol dEide WA IR
€ JeElE S8 40E YA & FgREHo gle d¥d 2 A (protein bound
polysaccharide) @W&°lgt= Ro] HaA 1 ot WA Fele nEX FFe
Aee dAMoR A FHo 2 dol U Fg BAdo] wjg AT Ao W
HAed, o5 71E9 ¥4 FLAgdE 29 JFH GAHE AL} Boe
SFu8 B4 TE ERetn . wet dgAet B4 e BA
(complement) 2 4] A £(macrophage)E A 3}ste GA Xl WEEHZ u-g-
& WIANAAN ANEEHXE YEREZ 54 2 2380 A9 g BHE
2 gtk A AR dgaHAE e deFe Fambezy
lentinan, X eF] A .2 X €] schizophyllan, TEW N2 HE krestin $°]
o5& ¥ FHot TANN WHFAAN FAAZ ABHR Y =FFW
o] BAdA Fag AHFAHEL vede EFL B-glucanold, Fx=
-(1-6)-glucosyl®] #£A1E 7172 B-(1-3)-glucang o] w3 A} B-glucane A
g4A9 75, dists, ANz AR A7, FAA, FF, Fulelg
2 dAAZTE 233t EQWol AXE At FFse FFLE EH A
O3 2uH3 ok =FFRold FgiHel de dEuEAe F& F dAge

oW

=]

B2
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ne

AAL B3 AAEQY G2 (protein bound polysaccharide)E 7 #l 5t
£ + e, B-glucan, @8 A {7t = Ut didIR{E FF
2lg crudedt 2dolAwh A, Y 9 AYAMEF FLEF ATl

A Hold AHMETLE EAow, vt92E ol&% in vivo APANE B0
Hojd EAYg #gAsHch =FFPol B gD AE BAFe] 10 kD
a~3900 kDaZ #¥9s FEE Holr, dukxoe 2 10 kDaoldte @FH &
M2HF7F TFE gl AL F2Q AR AASY gtoy, HZ dEAA
o] 723 W29 8,000 Daoldte] ARAZAAE F48 Iy EF&
et dom 4@ F4EE o & 248 /Mg Badch
ZHE 64,000 Daol& ol 11% FF=Ho]l de UG ZAA F(ectin)F7H
o, I ol BAFE e F4 2 A A=Az gF FhEHel dvkn
geix glol, ZAe] BAgd wep Aegde] tgdith FFrAE ztn Y
€ dug2Ae gAZF F84 FE2AE AAH=EZA Az F e A
o2 ¢HA slou, YE A543 BUL oLHE VAT FEURLE 22
e @47 o, AYgsE A 4L EAA FEHAES 58FHe
28 & de FETANY YT AH B AFE AFLT AA o)t

EFFde] M FA 9d3FF F 2AFH o5 Yehde FgEA 713
ste] FdA didNe A AAdez 4FE vt flezz A kAL
ES ¥ ohig, Aol wet vA i WA 2 Fdgy Holz
UTHE, 7 JEe A - olBHE Ho] ASHDE, RFTHo] MM Hx
o]ge] SolM RIZINE v 59 + A& AoE Budr)

ol

o
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[Ih]
ic)

H3E die Y&

OO

Az R TH

A1E dIFAs

2 Ao AlgE =FF o] ANAE AAEE EA 22 FEA o8
A Aol A )3t miller® 48t TZEFA (40 mesh)E £
-18TCeol A BAHA Ao ALL-sFTh

A2d G IFe FETH

=,

eFgde]l BA EUERE dUYdHF  (protein bound polysaccharide;
PBP)8 & ¥ 2+ L dgd ¢ Age % &v¥E 112028 =4
o] dFZ, vpolaRYolBRE, A W o Ay FE22 Pan, o u
4714 F2y L dulEYE Fa dAe) HAY SFFELS 100CTAA 30%,
1, 2, 3Me2 AR, vto]ARZ o) BHEEL 2450 MHz F3h2] 443
#7332 (Microdigest unit, Prolabo, France)& oj-&3stlem 407120 W, 1~9
minl 2 AAHYR FE&vs FHTFE AT A4 R 4 Age 05%~
3%Z 100CoA 24178t HCIF NaClg 44 M st &% ¥ 442
3t AFAE A 1322 F5E FH 49 deSE st 9UndFE
FAAZIZ] A 4TAA 2488 T FAFAT ol AT F G
gHE B, 2% THFE AAEL &HF F dialysis tube (MWCO : 12
kDa, D-0655, Sigma, St. Louis, MO, USA)d] ¥ i 4TelA 3U3t F4&1n F

|



2

PN

s 2414 A2 AgAh

A3 v oses 54 B4

vlo]Fz 9ol FFo] AMET =FFgo] BN BA As FAH AT &

AOGFE FEF 7 2Pz § F BELARY FAE FAH RESEE

g & BAL glucoseE ¥EFEAEZ 8o phenol-sulfuric acid¥-& o] &3t
1 mLe} 5% phenol solution 1 mLE 7}§ % HS0s 6 mLE 7}
gto] Egeta 2083 HAgE Holl 470 nmeoll A ¥l ZA s ch

3.3 =4

AlE 10 mgS 5 mLe 2 M trifluoroacetic acid(TFA)e] I 121CoA 12
AZE Fet ZhEEldt o sodiumborohydride(NaBHo) 2 9 A17) 3L acetic
anhydride®™ acetylationdte] 2¢] alditol acetate® QLAck. AARA  alditol
acetate® chloroform2.2 FZ&3l9 GC(HP6890, Hewlett Packard Co.,
Cambridge, MA, USA)EA& d3tdrt. GCEAL fused silica capillary
SP-2330(0.32 mmx30 mm, Supelco Co.) columng AFE3R T carrier gase
He, detectort FIDE AH8-3tth Column €%+ Z7l¢] 200C2 28z #X)
Al713L 4C/min®] £X2 250C7HA] MA 3] F7HAA 483 FAMEA £43)
At o] o injector$} detectord] =& 250CSF 260TC 01U th.
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4. 993 gF
rEFde] A £&Fo g 3FS Lowry-FolinHd] 28] Al& 1 mL
o] Lowry Al¢k3 Folin Al 2F& ¥gAlA 660 nmollA EJFEE SA3AH

5. % E¥E 3

oA u]a A stelh

6. AAF AL

HAz}F 24 (electron donating abilities, EDA)2 DPPH (a,a-diphenyl-B
-picrylhydrazy) & ©l-4% Wy £8o ZAsAt %, DPPHAIY 16 mgs
ethanol 100 mLol &&18l2 Al& 02 mLel ethanol 3 mLg 7He ¥ ZA|§
DPPHAI Y} 0.8 mL& &E%3le 1027 A3t F AF2oA 10833 %A
525 nmol A FFEE SA3AT

EDA (unit) = (1-3ample0.Dy 14,
control O.D

7. 4=
AN2E 01 mg/mlE ZA3t9 420 nme FAqA F2 %

il
I
oX
.?‘.L
pats
uk

8. B-glucan %%
B-glucan %2 Pamela Laura® &43 2%yl wel Megazyme B-glucan
kit (Megazyme Pty. Ltd.,, Wicklow, Ireland)E A}-83t 510 nmolA A3

o},
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A4d SO RY I R H9STF 84 I3

1. 4448

239l AHE-¥ BALB/C vlv-2& ABZ(F)AA T8 E. coli PQ 37
e AEUdte JAeATLdA EFegten, vp-2 dAAEFQA RAW
2647 A *¥E American Type Culture Collection (ATCC; Manassas, VA)dAl
Taach AR S AT YPD WX 4 E. coli ¥i¥E & LB wiAlo] A}
€3t peptone, bactotrypton, yeast extract %® agar powdert Difvo-BRL
(Gaithersburg, MD)8 AEFS& A&ttt FSAE wige] AHgd WA R
fetal bovine serum (FBS)# #8948 2% Hyclone (Logan, UT)olA ¢,
ARl ), Polymixin BE H| &% 3824 e EF Sigma Chemicals (St.
Louis, MO)9l A|F& AH&ach AAMAMZF AF 4 interferon-y B YZ 9
w8 o] AM8-¥ Lymphocyte-M< Z}Z} CalbiochemAl % CedarlaneAte] A& &
A8t th. M ZE2] 4 Histoplaque-10772 Sigma Chemicalsol A +918t % 1L,
AAHAE 2 T AX 234 LPS 2 Concanavalin AE 25 CalbiochemA}]
AEE AT FEAE] E2 o A€ Calcein-AME CalbiochemA}H]
AEFE T AL AEF EFAHE kitdd non-radioactive cell
proliferation assay kit¥ Sigma Chemicals, cytokine ELISA kitE BioSourceA}
o] AFE AHS-3tAth. RT-PCROl AH8-¥ Tag polymeraset PromegaAile] Al
E& AH£3199 2 PCR promer: BioneerAbd] #2Hg o]l et ).

2. MTT assay°l & AX54 33A

Mitocondrial dehydrofgenase activity ¥ Z ueliE MTT colorimetric
reduction assayE 33t HAEZo] A AL WA= aHE FH3)
gt A A EQ RAW 2647 AZFE 96 well plated] 1 x 10° cells/well2
B F AEE AHEso 37T 5% COE EFET IIFE F70AM 24
Azt wjgstgch WG F AAAE AASL, 2 mg/mL 9 MTT(Sigma
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M-2128)A1%-& 100p8 7Fstm, 37ColA] 34 B¢ 2E AT BE £,

ol MTTAI%E 1A%t DMSOE 150 ut 4 £F3 JHES FE3I
882120 ¥ ELISA reader(Model-550, Bio-rad, USA)lA4 570 nm¢| ZA

2 2 650 nmo A 9 reference FAL 7|Fog2 FREE &AF

3. Macrophage?] NO A4t &3

Macrophage A€ RAW 2647 AXFE XAAZE AHE3A, 10%
FBA, 100 unit/ mL/penicillin ¥ streptomycing X33l D-MEM =] A
379 5% CO:& L3 EFE 7)ol 244 Edo) Mg”? Ca’s %
gstA] 2 PBSZ 33 A slFHNEE 025% trypsin A28t} dishE
B celle Mol £, HEE 96 well plated] 1x10° cells/welld] YE7 HEE
Bt AFFE7F 100 ng/mL7F HEE LPSE H7lsle 238 Axe Z
Z+ 1, 10, 100 pg/mLe] HEE A 8E v« F7tste, 5% CO, 37T =&
AA 48X wigEd F AANRE 43t Gress solution[0.05% N-(1-
naphthy! ethylene diamine dihydrochloride, 0.5% sulanilamide, 2.5% HiPO4)E&
Hotete 1587 w8 & ELISA reader(Model-550, Bio-rad, USA)dlA 2
B34 470 nm, reference 33 650 nmol A A gk TS 93 FEFHL

NaNO:& AH&3te] ZAAFAL o] AL 7IE 22 NOY F& Addd.

4. Candida albicans& o83 WA A X X8 574

A sty AW S dod)= dEAQ A%< Candida albicansg A A
A EZ A candidacidal assayE Naama §9 WY& td ¥R s +3s
Aot HAFES] NEBFEES 42 1x107 cells® RAW 2647 A X H7}st
o 37°CollA 5% COz F71&ANAM 1583 wigstdch Wid &, D-MEM Hj=A
g olg3e] 9x10° MELEEZ HAEE 15 mLY tubec] EF33 vE) YPD
Hl 2] (29 peptone, 1% yeast extract, 2% glucose; w/v)& o]&3td w43 &
Candida albicans$t 2,000 : 1 (RAW 2647 : Candida albicans)®] A X8| &2
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ZARste 37°CAAM oAl wjdatdet. wigdol EUd Z tubed] M 0.1 mLE 3
F3ted YPD nA|wjAle] =Teta 25°Col A 48X w8t colonyE B Al
7

1 o}, colonyT& AFstdd

—

5 MAX 0 SFARLF 2AHAY FF
FAALF g A5 AASAE LS dAAILFA RAW 2647 A X7} &

Zurg Aisle ZANLEFE AT Boudard 59 Wyl wEt FAsATH
g "gol242 2 A3 100 mg zymosan A9 383l 92 FBA 10
LE A2 3083 w23 t}g, HBSSZE 3¥ M3l §<4¢3% zymosan
AE A=A RAW 2647 A EE HBSS (Hank's balanced salts solution)l
g ohg, 1x10°709 AIZE 15 mLY tubed] Wi FAzANAN F&3e
zymosan A% luminol& 22t 1.1 mg/mL % 10-5 Meo] HEE 4°ColA yzts}
dA FEstdth Wz F, Agunr|2 37°CAA 85 rpmo 2 A-E wykshd
A 30EANAM 3BEL AR WgAFen, wEo] Fsd
(TD-2020, Turner Biosystems)E AF&3te EA 3} o)Ayl

£ st} 2AE luminold] Abst 23 vEhd WFEE SA

3

o

, luminometer

] BPALEO

[o 8 B4

.

Olr
R rk‘

6. Polymixin BE ¢]-&3% X8 4] endotoxin &4¢}o] NOAAto] w]X = 43
3

AANMEQ RAW 26478 1x10° cells A 96-wellel] AF3At}h. 24413 v
o2 AE7L &3 welld ¥ o, AR %9 polymyxin BE ¥
Ao A 1027 B8 BEES ANEFERE AASte 100 pg/mLE D-MEM
of @Fo] FANT tg, 43RS AAT RAW 2647 AXo) 200 wA BAh
37°C, 5% CO:0A 48A1zF Wi b, 45N 100 wE 353t FF9

=

2,

ol
i
N

2HaY D, EEZHS o188 NO 44T e oju] Ay v}

*



7. BZNAMNEY] F& 2 NO W59 &34

BALB/C v}$-29] H7 o) 49%2] thioglycolateE 1 mL FAFE b, 497
At vte-222 AZFEE2 AR g, B9o]l =uA 3 F PBS
£ 10 mL 57 FAIZ FRJgth T F, 273E 2-43) vpAbR] dtn FAH]
g o] &8t B YAS g 34d 54 ydS PBSE WA volumes
10 mLZ =A% b trypan blue exclusion assay® &AM L +85 =3
o AES7E ALEHE 10% FBSE #-73 RPMI 16405 #H7lstd AXUE
5x10°/mLE ©#Thg, 37°CAA 5% CO7t 58 THT7) =elA 2447
Hjpgoh, wigko] Euvd, AZFAE AAS}L AEE 500 mg/mL EE 1,000
mg/mLeo] =& RPMI 1640 Wi & Ap&3ste] 2E& vhd, 200 w¥ Axd
e gt o), 2 wel IFN-y (interferon-¥) & 6A13F w8 X a3r|=
o dA] 37°C, 5% CO:9l E3tFE o F7|oA 48A17HE < v dstar A, ol
F HEH 100 pE 53 TR Griess solutiond M7tz Aol A 30
BZF i), oigo] U 570 nmolAd EFEE EHstn oln) 7l&d u

s} ol XEFAAA NOY A ZFE Atgdh

rdt

it

8. BEAYAMEY did T4 F=849 534

oju] 7]&3 Wel <7, BALB/C vl$2oA EZUANEE F&39
trypan blue exclusion assayZ Aolgle AEXFE A5 42, 10% FBS7F g
£ RPMI 1640 W< & Atg3te] BANAMELS & 6x10" cells/mLZ 23
3t 96-well platedl] 200 w4 ®F3ck &F F, 37°C, 5% CO, £3F71x1
oA 24A17+u B9 wiekdta A, 109% FBAZF £3¥ RPMI 1640 A2 3
Adtel FE2E 22 100 pg/mL R 500 psg/mLE ZHT AEE wellol 100 g
A Frpgkth oAl 37°C, 5% CO; X3 X3F=e F7loA 72412 wjgd o
&, Celititer 96° non-radioactive cell proliferation assay kit& AH&3te] 27

YA E F24d vAE= Az £34F SN

[
Ol

..32_



9. ¥|% JxZFo AT T4 T84 54

ZE&g22 34X BALB/C vh§-2dA 8lZE& HZ38 microtubedl] A
homogenizationg &3ttt 2 g, 2,000 rpmolA 1023 A8t cell
& d2 v, 5 mL9 RBC lysis buffer (144 mM MHA4CI, 17 mM Tris-Cl,
pH 72)8 #715td celle 2 YA F, FLolA 5-10837 $A st HYF
9 £¥E&E FEFH. o HAEFEFAE LAEE  tubed HE B
Histopaque-10779] 9o A 2YA F3332 1,200 rpmol A 3033 AR
o dAEEZ BUE, AFS AAT o, AAEY AXE F4std 10%
FBS7} &€ RPMI 1640 wixZ d53 A& 2-33 WEed AT E
Z ARG 94 FIuE A8 AEE 1x10° cells/mLy VE2 &

<, 96-well platec] 100 p2¥ ¥F3t}, o7]9 Concanavalin A =& LPSE
RPMI 1640 8iX)2 Z+2} 5 pg/mL, 50 pg/mlo] S =2 343te] AlEe] 100 L
2 Hotetn EHstE A8E FYWMAZ 100 pg/mL B 400 pg/mLE 323k
9% £ o o8, 37°C, 5% CO7F 78 TaHE9 F7idA 724
ZF wiekat the Celltiter 96 non-radioactive cell proliferation assay kitZ Ab

gakel w3 YE7e) FHo) WAL AR AHE FPsATh

K

10. RT-PCR % ELISA¢] 9] %} cytokine mRNAS] %3 € dAf3 34 F %

RAW 2647 AXE& D-MEM X & AH&3to] 1x10° cells/mL2Z AEXLES
2ol vfg disholl HFT 8, 37°C, 5% COl X848 T3 HE9 F71d
A 24AM vigFEAT. ol ¥, AE A AASL AEE 100 gg/mLe BE
A A3t At A gt Z42He] cytokined] wEF ThA] FUZF A
IAIZE M B 48X ZE7kA] vl sttt wiFo] Eud RAW 264.7 MX 9| total
RNAE acid phenol-guanidium thiocyanate-chloroform extraction el 2|3}
o F&34d. &5 1 gl RNAE F3 02 AMV reverse transcriptase2}
oligo(dT)E AH&3l9 cDNAE ¥d3tdow thdeo] PCRYISY F¥oz AE
3ttt PCR wHgZAL 400 pM dNTP mixol 25 unit® Taq polymeraseZS
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Qo 94°Col A 583 vF&-3F T} 04°Coll Al 30%, 60°ColA 45%, 72°ColM 45
%29l X4 Z thermal cycler (PTC-200, M] Research)& o]&3le 33}t
PCRZ #Z%¥ DNAT 15% agarose gelold A9 %349y £33 DNA
band® intensity® densitometer (Bio-Rad)2 A ZF3tAtt. 43 A" Z
cytokine A AE thE 3= DNA primere] A E& ofget 2o}

sense 5'-AAGTCAAATCCTACCAAAGTG-3'
NOS2
anti-sense 5'-CAATAATACTGGTTGATGAACT-3’
sense 5'-TTCTGTCTACTGAACTTCGGGGTGATCGGTCC-3’
TNF-a
anti-sense| 5 -GTATGAGATAGCAAATCGGCTGACGGTGTGGG-3'
sense 5'-GAAGCTGTGGCAGCTACCTATGTCT-3'
IL-18
anti-sense 5'-CTCTGCTTGTGAGGTGCTGATGTAC-3’
sense 5'-TTCCCTACTTCACAAGTC-3’
IL-6 : :
anti-sense 5'-ACTAGGTTTGCCGAGTAG-3’
sense 5’—CGTCTCCGGAGTCCATCACA—B’
B-actin -
anti-sense 5" -TCCTTCGTTGCCGGTCCACA-3’

i

2% N7 NAMEFY cytokine AAe) WAE T theH 2ol &
Fs¥ch WAFEFES AT RAW 2647 HMEE 10% FBS7t #4€
D-MEM ®iA2 MEUYEE 5x10° cells/mLo] HEE ZAF t1g, 96-well
plates] 200 w4 HZFsAch AT E 37°C, 5% COyt &Hd XIFE9 &7
AN A 2427t v gFE b, AEde AASL Y AR Yt FEE 100

pg/mLE ZAZ A8 200 & AXe A7bstz 37°C, 5% CO7t &€ X3

FE9 FIlA A 4Nz Tk gl FaHY, FFAS FHFAd
TNF-q, IL-18 2 IL-6 =34 ELISA kitZ Z}7te] cytokine wH]Z& & %3}

At
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11. 3 84 53

7h BAr1 9] ¥ A (normal human serum, NHS)9] A=
AFAol AZF Ao ¥ AFHsto AL I 4TColA 47 308 4 W

At} FuA F, YA L2300 rpm, 20 min)ste FH S Fe3to -70T

) Alternative pathway(F7Z 2)& $3 A #49 =3

Ago] A4Ae] A3} Mg”-EGTA-GVB bufferg 2tz 250 m# &3t
o 37ColA 3083 13 WEA712 5 buffer2 10-100M2 A& A AZ)
% sensitization®] 2] &€& E7 HEF (1x10° cel/mL)E #7138l 37CAA 30
B2 23 g A7l PBS buffer 200 ptA7be] olsiA 6wk ARAZ F,
2500pmel A o 1087 dAEEs o ZFAAE 414 nmo A o] F3=
28848 23 RARZE AR FEA 4L NHSS
buffer, FFFLE HIAN diE2Td YA EF29 BALF (50%
Alternative Complement Hemolysis, ACHso, %) @izt A& (Inhibition of
50% Alternative Complement Hemolysis, IACHso, %) 24 Yep AT

23 03

i

s

tlo

12. SOS chromotestol] °]& FW ol FAY

WEEAS E coli PQ 378 agar plate streaking 3t w43t colonyS
Luria-bertani (LB)9 &9 *](1% bactotryptone, 0.5%NaCl, 0.5% yeast extract)
10meel HZE gk Cell densityZb 600 nmelA FFE=7E oF 1.00] @ ®7A
37°CAlA <k 12413k A7 vzl F, o] wjFY 05 mLo] MEL LB HAW
A 45 mLE& A7Fete 37CAA oF 2AF A& wjFA7| R, FUT AAuA2
il BT BgFd 04 mLol #F¥oldY SEAE L HoldA S HIbso 2
Al TG AT g7l MEE AAuAE HIIste HFLFo] 4 mL
b XS & F, 37°ColA oF 2A1 & wjgGAh g 02 mL& 1.8
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mL9] B-buffer(pH 7.0)0] #H7lste] MEXg S HE™Y ¥ B-galatosidase T
Alefo 2 ONPG 04 mLE #H7Fg 3 37°ColA oF 30&3F whg-A1zl &, NaxCOs
WS- AXAF]3, 420 nmollAd SFF=E £H3l9 B-galatosidase FA &
A3t A Axe] ¢ £A37]) YslA alkaline phosphatase test 24
=43 &, g 02 mLol 1.8 mL P-bufferg Y3 #4Ako 2 PNPPE
A7V F, 37°CellA 3023 #8791 %, &S FAAI 938 25 M HCIE
A71s ¥, ©A] 2M Tris aminomethaneg ¥¢] 420 nmolA FIF=5 33
t} ol dA g2 B-galatosidase AR @ alkaline phospatase 4o t&

B-galatosidase H]&¢) R-factore Zte.ZX el F3hcl.

At
ol

Y
o

o

o’

s

13. NKAIX #gstd oF FFdAT 53

7H NKA X9 ¥

658 9 female BALB/C v}$-29] 25 mg/mLE 58 XEF 2 AgE
AR FAL AT FAF 3Y F, vhe28 AFEEPor QAN oS, vIAE
HEsto oln 7]&3 BE A HIAAMEE Rt BEE vZAEE
RBC lysis bufferd] @&ate] 424 1083 ¥z &€ AT E
AASL YA HNEELS Lympholyte-Mol] F3&3to] 1,000 goll A 2083 94
e, A8 BUE 435S AASE AZREFEH Lympholyte-M
Aol AARA) EAste AXE 3. 3FE AXEE 10% FBS7E %
%8 RPML 1640 wixlZ 2-3¥ 133t Lympholyte-M2 33| 273t
NKAEZE zA 5

W) B3 FEAES] B4

EHMEQ] YAC-1 cell® 10% FBS7} &€ D-MEMoIA Al diuj st ot
Ay AFL3 YAC-1 AXE FY iAo A 18X 2H5 < pre-incubationdt i .
W} ¥, HBSSE 83 AXE A=Hsln HBSSZ 1x10° cells/mLZ WEE
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ZH3 g, 9r]d Calcein-AM-E HZFF=7F 25 pMe] HEE #H71sd.
37°Col A 30%-3ke] wrgog FAF HEE tiA] HBSSE 83| At ¥

o) NKAZdl] g Fgas vhg

ZAE NKAES} B4 FEAX 8]&0] 20 : 10] H=F NKAZEFE =
23 oS5 96-welld] EF3ch AQAUAHJA N EAE e} AAHY A XA
=2 A3zl 98t 100 ¥ o] HBSSS lysis buffer (50 mM  sodium
borate, 0.19 triton-X100, pH 9.0)Z ©A] 71t} 7)o} A% YAC-1 A

€ well B 15x10° cells7t F1=% 2782 1,200 pmolA 1283 4483
sl AZE SA3 . 2 L, 96-well plateE 37°C incubatorol Al 3A]
g g, 2500 mpmol A 583 AR celld AEFAE -3 B
g3t o8, A4ZHvrE 33l Spectrofluorometer (RF-5301PC, Shimazu)& A}
$3te] excitation 485 nm, emission 538 nmolA FTFAE Ao F
Calcein-AM9| W& &g FA gt

14. In vitro8] $RAX FAGAZAY 9 %3

ub$-2£2] colon carcinoma cell lineQl CT-26 cell® 10%< FBS7 &%
D-MEMH{ Ao A AlchulFat At wjF e AIEE 5x10° cells/mLol HES =
Hato] 200 pe¥ 96-well plated] HF3Fth 37°C, 5% CO: ZZANA 2443t
MFE oF, 4539E AAST AEE 220 pg/mLe] FEZ AY3IA. oA
31°C, 5% CO; AN 48N WEd b, A39E AAz FF57)
05 mg/mLe] HEE D-MEM ®A2 348 MTTE 100 s4 AHeste 37°C,
5% CO» =AM 3AIZ wigatdnt. wde] FEHW A3H4L AAsz
DMSOE W3 AZdA 303 BAe AX o N2E 553 08, 79
% 595 nm, reference ¥ 655 nmol| A LNEE =Asl}
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15. In vivod] FTIAX T QA &4

u}229] colon carcinoma cell line?) CT-26 cell& HBSSZ 5x10° cells/mL
o] HEE dg¢ o, 6539 BALB/C vhf-20] 200 ¥ F3tFA3to FF
HNEE oAath o4 F A& vte2 AF kg% 10 mge v &2 14Y3F

of¥

WY E7FEAEET 149 F, AFEER v AE 4N o, BT
%o FAE FRLH TA olF] 71ed W] A, SRGHAEE £
o daAxe] NO 48%8E AUt

A5E x=FFHEo B digIFH £ 54

1. 993§ e

VA o] el Baatr) st AHeE @ Ate] A& Table 19 e
otk A48 auddiol TFHFFE 78l 5 Brix2 843e 10 kDa, 150
kDa pore size¢] & o]&3le] 10 kDa©ld}, 10~150kDa, 150 kDa°l’d<] 37t
A EYES U

Table 1. Specification of the membrane module used in this study

Unit SKUF10-106 SKUFO01-106
Membrane ID/OD mm® 0.8/1.4 0.5/0.8
MWCO - 10,000 150,000
Membrane pore size £m - 0.01
Membrane area m' 0.13 0.16
Material - polysulfone polysulfone
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pHE %9 15 mLE pH meter(MP220, Mettler toledo, USA)Z £ A 3K

ZFZd 15 mLEg FH3 0.IN NaOH& 4o 2 pH 83°] 2 wj7lx]
¥ mLFE lactic acid= 3H4Hstd JVeERA G

ofj
oft
ns(_:'
of

2 phenol-sulfate acidgel wet &4k & A& 1 mLol 5%
I 1 mLe} #FY 5 mLE 7kt #AA og 208 A F
spectrophotometer(UV1601, Shimadzu, Japan)& ©]&3ta 470 nmiA F3 %=
2 =AsAh. 329 AR glucose EFEEFS AHE3tY HFHE FA s
AAsrat

)

g) gua =3
gulx  gae  Lowrydd wmE EAsET. Az 02 mLol

complex-forming reagent 1 mL& 783 1083k WA ¥ Folin reagent 0.1
mLE B3 £ F 3087 WX33 spectrophotometer(UV1601, Shimadzuy,
Japan)E ©]&3td 750 nmo A FREE AT @A AR bovine
serum albumin E&FE& A8t FFAE st AAEATH

o) & HEsd 22
% #®4 229 =L Folin-Denisol wa ¢t & A8 5 mLE
#3le Folin-Denis reagent 5 mLE& 7}stxn 387 AXF g 10% NaCOs

S
ox
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|9 5mLE 7tetgith o] EFAS 1A T A F spectrophotometer
(UV1601, Shimadzu, Japan)& ©¢]&3ld 760 nmolA FFEE ZAHsAx,

gallic acid EFF L2 AZFHNE st H A

vh) DPPH #3877 &A% &3

Diphenyl picryl hydrazyl(DPPH) radical scavenging acitivitys Blois®] W
22 ZA3Ach F, AR 02 mLE &g &% 4x10°M DPPH &4 038
mLo] €& 28 mLE 7}t 1023 ZetA A&z 10873 FA3 Fo
spectrophotometer(UV1601, Shimadzu, Japan)E& ©]&3te 525 nmolA &F3Z %
g 2339 AASAH L g 2oz Aot DPPH radical scavenging
activity = (1-A189] FAE/d2T9 FFE)x100

AH A £A
BEsE AR 05 g2 AAACR 200, Minolta - Co., Japan)E& o]-&3}¢]
L(lightness), a(redness), b(yellowness), Hue angle zt2 & el o},

3. SOS chromotestdl 2| ol AY £3

YERAS E coli PQ 37& agar plate streaking 3t #l%3§F lcolonyE
Luria-bertani (LB)} A4 *x](1% bactopeptone, 0.5%NaCl, 0.5% Yeast extract)
10meell HZFh  Cell densityZb 600nmolA F3=7F o 100 € w7tx 3
TCAM o 12N A& wjFA D F, o] vigd 05 mLol HZ& LB A A ul=]
45 mL& F7betod 37TCA of 241 A" A7, LS AAufA =2 4
i B A uje 04 mLol| FWoldY SAHANE L HojdAE Il 2
AlZE Bt W AT o7)d 2L AAuAE Hrtsted HFEFol 4 mL
7 HEE 3 F, 37CoA ¢ 241 J7 s FAzich wigd 02 mL& 18
mLe] B-buffer(pH 7.0)] #H7}ste Ax=E HEH F B-galatosidase T
Aleko.2 ONPG 04 mLE 7 F 37ColA o 3083 w-3A12 ¥, NaxCOs
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2 928 AXAIZIR, 420 nmollA FEFEE =Ase B-galatosidase TS
2R3, A M Lo F& =A87] 98lA alkalin phospatase test 24&
ZA%h &, widd 02 mLol 1.8 mL P-bufferE ¥ #MA%og PNPPE
A7be F, 37TAA 3083 w713, ve& TZHAY7] A3 25M HCIE 3
743t ¥, Al 2M Tris aminomethaned %9} 420 nmolA FIFEE FAHL
gulol YA gte B-galatosidase AR 9 alkalin phospatase 4 W B

-galatosidase H]-& < R-factor®] o2 X F3ich
4. Fu A 84 53

7h A 419l 3 A (normal human serum, NHS)9] A=

APA] ART A9 s AFEGA AL R 4CAA ZHF 308 4 ¥
st AR F, YAEIE0 rpm, 20min)sted A& Eested 70T
WERBEUAM Ao AL
1) Alternative pathway(F722)8 3% ux A9 3

Ago] Ao A3 Mg?-EGTA-GVB buffers 27 250 pe# &3
of 37TeIAM 30&3 14 wWgAI7]a 59 bufferZ 10-100¥12 F& FHAR
F s =52 g E7 AYTFAx10 cel/ml)E A7hstel 37CAA 3083
927k WgAI7]3 PBS buffer 200 A7kl SslA wee AAAZD F, 2500
mpmil A oF 1088 dARgstd 2oy A4S 414 nmAA Y FFEEH
FE SYFAHE FQZ% FAEE AR FEA #4ES NHSS buffer, 5
F Ug HSA dExTY RPFE BA £33 (50% alternative complement
hemolysis, ACHs, %) o w3 A& (inhibition of 50% alternative
complement hemolysis, IACHs, %)Z4 YEeER O
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A6A JBEO Az ETAEA

[y
He

Fazx

EEFge] MR 22 =FFdo] WA FE 300 mLol FEAZ 10%
cyclodextrin 100mLE& E#3ld 2 EgA & B2 2 7)(B- 191, Buchi inc.,
Swiss)& °]-&3t} E2edrh Az71E ol g3tq Az =FITo|
B E2E capsuled] B AXsHAT

2. #39 Ax

E=Fggol A FEA@Bx)S FFAZ 5 4(12°Bx) 50 mLall S43
¥ 150 g, 2 100 g, T=F 50 g& ET & HE pasteE 7hetd TE v
%2 3 9Y7)1(BE230, Hanyoung, Korea)E® E3AlA S0TAA 2417 AZslo
F4E& AzHA.

o)

3. &R Ax

wZ2Zdo] WA Y 50 go] FHA R stearic magnesium 1.5 g 7 &,
7l 05 g¥< ¥ol = a2(MH-12, Masada Seisakusho Co. LTD.,,
Japan)& ©l8-3te] 200 ke/ene] 42 183 J P te] BhEgds AzsAh

R M F£R=27)(Moisture analyzer, HG53, Mettler Toledo,

2 phenol-sulfate acidgol] wal FAH&A. F AlE 1 mLol 5%

o
oft
ok
off
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HE 1 mLe #F4 5 mLE kst wrAAg g 20870 9wx F
spectrophotometer (UV1601, Shimadzu, Japan)& ©]&3t 470 nmolA &4 %
g ZAsA. $39 AFL glucose EEFS AHEdt AFAE AAH Y

AAsk

o ey 53
wdd e Lownydel we ZFdAch F AR 02 mld

complex-forming reagent 1 mLE 7}t 10¥3 WX ¥ Folin reagent 0.1
mLE Y3 £ F 3087 9A82 spectrophotometer(UV1601, Shimadzu,
Japan)& ©1 &34 750 nmolA FIFEE SA}AT. aBAe] FFLE bovine
serum albumin EEFE AHE-3te] HJFHE AF3to AAgA.

) A5 &3
AMe= AR 05 g& MAACR 200, Minolta Co., Japan)E o]&3 4
L(lightness), a(redness), b(yellowness), hue angle gte.2 et lch

FEAEAFE AE 05 g€ 20T FTHF 20 mLolA 183 E3iA712
moll A 30%7F 9A4E21(5810 R, Eppendorf, Germany)dte $& 18 %

E
3

EEAL N8B 05 g2 2742 e dAANHY ¥ 1A Ao 15

At FX FFd e FA IS S8 el
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o. 43 ¢ %

=
it
o

A1A F2P0l BE BT FR

1. 23390 wjile ANPE 2 3 =4

rlo

eFFgol A Exel AR 2 3 24 L Table 25 39 e @
BEe 7621%, 2SN AL 7.7%, =AW 2L 275, 4.09%°1A. T4

A
&
2F& B AAE fructose, glucose, frcoseE TFAHO AAern, F 4L

Z}+z} 291, 51.44, 35.32%°l QA 3, sucrose®} maltoses YERUXA] ¢kqtch.
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Table 2. Proximate composition of Hericium erinaceus

(unit : %)

Moisture Crude protein Crude fat Crude ash Carbohydrate

Content 9.25 770 2.75 4.09 76.21

Table 3. Monosaccharide composition of crude protein bound polysaccharide
in Hericium erinaceus

(mg%, dry basis)

Monosaccharide composition Content
Glucose 51.44
Fructose 35.32
Sucrose -
Fucose 291
Maltose -
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2. FWY BE dgIHg A A

1) Zg Table 49
& 4 A FEIAHAA Ao &
F&E JeEUden wlolazgelBsEdMEe vady A FEHAJoY F
2o o} 2 Zol7t AA vebdnh @ A FEIHE & BF 99 ¥
=7t %‘— ZHgtel ol gt R dEe SR en 3% FEOlA 2469%=
71 ol FEHAY. B FFL vuy EFFEY Z9 A dEgygen o
BA FFL vpolz 2B FE2PAA A JErRT

W & ZeslE §F, A4S, 29E 2 B-glucan ¥

2zud Be & 2dds §F A4EASE, 24E 2 B-glucan 3
2 Table 591 G 1 A% 3 EYE $e A A 23 AL A
% D+, stojazsoln, @ A 23 TANAE WET FFL Y
ouf srolzEdoly % FTANME 2EAXH AUA ZAE wet F
2YsE §3e 24T AABAREL 95 53 A MY B 2ES
e | g Ae 2FAAE g @l Uehdth clolazsoln 23 A
= 23 Aol Zrhgel B AATANE T8 Z/50E 5 minel A A
Yzt vehd F Zastgon 4 A 22 Ade A $E7 Z7hgel wn
ARTARLE B UERY. ZAEE 94 22 FANA AR we
2 molm, 1 9 TANAE N2 2FE FEAAT B-glucan FFE vho]
azgoln 25THANM MEA %A st o IHL @ AR 232
A 2Hxg, AA40 Holg M2 2EP¥os F3un
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Table 4. Yield, sugar and protein content of protein bound polysaccharide

(PBP) by various extraction methods

Samp A . .
les Extraction methods PBP yield(%)  Sugar(%) Protein(%6)
1 Hot water 100°C, 30 min 6.17 65.55 1259
2 1 hr 6.25 8333 14,00
3 2 hr 831 81.11 11.57
4 3 hr 490 61.10 3.80
5 Microwave 80 W, 1 min 3.27 41.83 6.85
6 3 min 3.24 61.66 1599
7 5 min 341 38.25 3.64
8 7 min 3.02 35.00 1494
9 9 min 3.79 25.50 1535
10 40 W, 3 min 245 31.66 8.96
11 60 W 1.09 51.83 6.77
12 80 W 4.44 61.66 16.00
13 100 W 2.87 21.25 1181
14 120 W 295 22.33 1941
15 HCI 0.5% 7.04 58.33 1.85
16 1% 10.82 61.67 697
17 3% 6.14 75.00 319
18 NaOH 0.5% 815 51.66 6.12
19 1% 1494 62.23 1.36
20 3% 24.69 41.34 0.75
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Table 5. Total phenolic content, electron donating ability, browning color and

B-glucan of protein bound polysaccharide by various extraction methods

Total Electron Browning

Samp . . . B-glucan
les Extraction methods phenolics donating color %)
© (%) ability(%6) (%)
1  Hot water 100C, 30 min 17.78 6.71 0.004 28.77
2 1 br 19.40 8.64 0.006 38.21
3 2 hr 22.37 7.28 0.003 23.59
4 3 hr 18.15 8.40 0.005 34.45
5 Microwave 80 W, 1 min 1998 - 64l 0.083 23.21
6 3 min 18.60 5.70 0.089 39.47
7 5 min 19.40 7.87 0.092 30.56
8 7 min 19.32 7.36 0.085 37.44
9 9 min 20.78 7.19 0.098 38.99
10 40 W, 3 min 1713 5.36 0.091 3555
11 60 W 1858 488 0.083 21.44
12 80 W 18.60 5.70 0.089 40.18
13 100 W 19.62 519 0.082 24.49
14 120 W 18.65 5.73 0.093 42.08
15 HClI  05% 14.58 7.66 0.092 499
16 1% 14.87 6.21 0.082 20.78
17 3% 16.03 6.10 0.091 11.49
18 NaOH 0.5% 21.08 5.73 0.085 18.83
19 1% 15.88 3.02 0.083 4.28
20 3% 16.40 5.22 0.094 2.99
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1. =539Q0) WA FZE9 invitro 3¢ 2 Wzl &4

g2t gundRe WADIATEAREY BA3E Folo A9 By
qe SAMNE Ao <EA 7] A, A ALY AES A9 &
g & ofye} AHSUGAY AF S FEIE AlRFozA FEIE AW
AAle] MEQA dAMEe] FAHE AR sty =FFPolnA 2OFHEE
gol 7k AYFZEAE HrMAD vhs2 fd dAAEFA RAW
B4TMEE AAMEZ AHE3tY ZF 520 8 B8o) fiAAEZe #4d3ls
AdEE Sz Uz A, 983 T TEx7) 43S = 2 NK
AL BAHE T GAE AAA "ol BHdtE F)AQ nitric oxide (NO)
o & 7= 5 deA 45%E FAHIUG. 48 A, Table 69 F3j
A8 100 pg/mLe] AN BEFEZAA microwaveZ AMEdte] 60 WollA 383 F
¢ 129 8] 7HE NO A fx%0] Eden, NOo BiHE B4 &
AAzTAA AT 2ZFSANT] dEHQ dAAE BA3EFQ LPSA)

& FEZAY 71% DAt ol 241 25 TEE A9 12
83 2L F£F9 NO9 AHE #4E ByoYy, ArxEe Aszd
(10 pg/mL)ANAME 129 £8L2 F35A NO His fFEds Ao Hol 4
Wo2YEa 128 £ #Yo] ot AL AP & AUk Phellius
linteus®] A S¥itidol tiAAEe] FXA3E T3 FL sl € FAGA
Z9 7153 Hes B AEdde 2uet g Fe o] Auy
o2 ¥ 4 4y FEEEY NO B4 T840 ¥4 ZAE E Y9
Ade s "ol o, oA Ak, gvtE] FE4] vlo)jaggeln F

2 lo
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Table 6.

Induction of NO production by the extracts from Hericium

erinaceus in RAW?264.7 cells

NO production

NO production

Fraction (UM of nitrite) Fraction (UM of nitrite)
No- 10 pg/ml 100 pgfml N 10 pg/mL 100 pg/mL
(C_OE;‘;’: 0.3620.000 5‘2’;;‘,’,]) 24.13+0.353"
1 0.24£0.060%  0.320.070" 11 0.80£0.070°  0.86£0.092*"
2 0.24:0.060“  0.38+0.092" 12 3.3740.319°  17.14+0.343
3 0.34:0.035™  0.44+0.092°" 13 0.52+0.070%" 0.70+0.035°
4 0.62£0.092%%" 16.92:0.343° 14 0.7620.035* 0.700.070°
5  042:0.000"* 27510368 15 0.98:0.035°  0.86:0.139™
6  0.64:0092*% 068:0035 16  -0.09:0.035" 0.28+0.092"
7 0.82+0.035°  1.10+0.125° 17 -0.09:0.070™  0.01£0.035"
8  056:0.070°®" 0.94+0.035% 18 003:0.092™  0.14:0.035°
9 0.50+0.035*™  0.9410.070% 19  007:0035™  0.01:0.035
10 0.72£0.060™"  0.72+0.000°% 20 0.30£0.060%  0.58+0,092"

# at a concentration of 100 ng/ml.

Values not sharing common letter in column were significantly different at

P < 0.05.
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ol vld B84 gt BAREFo] Bol FEH Y& o] Wi
2 & 7 A4

W) FEEEE 2T 2A8A

WA xel ¥AGL3 tEel AFHonx thFo2 BAHE superoxide
anion 59 FAAAZE (ROS, reactive oxygen species)S I AHAZ M XY =
2o &AL doZ W ooy} FUYH AXAA AAHEHE NO% u&3td B
EXo] 7% peroxynitriteE 430, o]Z o] DNAE H| &3 AX U ¥z
gl asta &4 2 HAWA nitrationdl] T BBAFHRE fEdte
Aoz waEo] 9ot wetA ROSE 42O 2N peroxynitrited o] xHz A
g FAGE Ao e RAoE Y] Wi, mFIcdoluise 7 g
F £8o] 7IX& ROS 2AZAHE A5 2 BydA 713 dz g&3td
zymosan AE A3 tiAMEFEQ RAW 2647 AXE o] L3ld ZH3}Ah
(Table 7). 29 ZA3, 100 pg/mLe] AEE H7IRE B9, 439 =7 1
W2y 6 BYS A RE EFAA 0% o3 ROS &AEA ] F
AEAh 28 10 pg/mle] ANEAY ZAdME 24 23 ¥ ROS 2AEA
o] Aelst FREA vtk 53] 49 £Y@AL d+F2)3 58 £HGA
b dFFE), 128 FEH(O0 W 3837 microwave F%F), 281 159 £3(05%
HCI #%)0] 91% °l49 £A8AHL Bgen, 44, 59, 1581 23 2AZA
o] 12¢1 &t 43t FA et oo AYE Tk 129 B & o
AXEe NO g gfAHoz fx3t= wd ROSE AFFHoZ 2AsE
4ol ¥l A& 7HeAol AtA AAE A

oX,
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Table 7. Scavenging ability of the extracts from Hericium erinaceus to

ROSs produced by optionized zymosan in RAW?264.7 cells

% of scavenging

% of scavenging

Fraction Fraction

No. No.
10 gg/mL 100 pg/mL © 10 gg/mL 100 pg/mL
Control ; . Control . ¢
0.00 0.00 .. —20.89:2365 -20.89+2365

(-LPS) (+LPS"
1 -6.74+4.774  38.68+2.361° 11 60.74+4913% 93.74+2562°
2 85041585 97.15+3.137° 12 91.36+2.444® 94.00+1.940°
3 8843+1585™ 91.46+2.424° 13 5358+8179° 96.53+2.394°
4 97.43+0.340° 98.06+1.164° 14  3398+5968" 92.66+4.002°
5 96.76£1.000° 97.80+1.469 15  9824+0.872° 94.45+2.188°
6 ~3.81+10.330' 33.33+4.988° 16 63.71+458° 8555+2.811%°
7 1.090+10.411' 83.74+2.835% 17 80.84+4506 95.60+0.565"
8 69.04+3.155°%  90.87+5.011° 18  60.39+2.816% 9569+0.964°
9  74.14+3720d° 96.24+0.944° 19  65.20£1.034% 0582+2.751°
10 -453120625 97.73+0.835° 20  61.89+1.417% 96.92+0.794°

# at a concentration of 100 ng/mL.

Values not sharing common letter in column were significantly different at

P < 0.05.
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) F&5EYY C abicans EAEA

WAz el 438 AF2A 7Y A ¥ T A2 (phagocytosis)<]
Fee v Fasith didAxe] ZAEAS A FAHse AozZE
optionization® &X M E¥ FAHAHEQ zymosane WA M E7Z} A= 3HF
odlA LAFE ROSE AZFTo2H &8s ol dov, 42437 ROS
AL dAe] vk 2 otz oju] g AYe] A} o] AgIt FY
g FA5AE SIFEAY EAZRL LAF AT dP5EA) dnd
AX AzALAZ] A 45, TA2E3 BAUe]l ROSY Aol oA
T 397 248 vhs4el &k wEtA FEE o] glaAxe TA L0
A AEE A%E Hrietr] st AAAEQ] RAW 2647 AL7F AAZE
d ARE ¢ Candida albicans® 23 AT FEE TANS F Folsl
T ZER9Y FE& colony assay® ZA 3T} Table 84 R5o] 149 EF9
ERATol 338%2 /Yt T I gHoR 129 ¥8 (208%) > T ¥
(28.3%) > 1391 E&(F 266%)7 69 L 8(260%)9] ¢AZ TAo] Yolxrh
°] A3+ microwave F&°] =FFRoIB AN dAAE TAFEHSE =
e B2 2o vig FET Wfeldes A E BAFAT

rir
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Table 8. Candidacidal assay for determining phagocytotic activity of the

extracts from Hericium erinaceus in RAW264.7 cells

Fraction % of cell killing Fraction % of cell killing
No. at 100 pg/mL No. at 100 pg/mL

Control(-LPS)  16.32+3.997"" Control(+LPS") 26.2122.261™
1 14.94+2.446" 11 118971724

2 22.70+2.737°% 12 29.772.542%

3 22.30+1.555°% 13 26.55+3.396™

4 20.69+3.605*" 14 33.79+2.946

5 21.03£5.207* 15 11.84+2.079'

6 25.98+1.899™ 16 . 2333£1.211¢

7 28.28+1.920° 17 15.86+1.379"

8 18.85+1.394%"" 18 20.69+1.034%

9 185122.107%" 19 22.87+1.961°*

10 11.95+1.555' 20 19.89+1.736™

# at a concentration of 100 ng/mL.
Values not sharing common letter in column were significantly different at

P <005
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g F£ 284 endotoxin EYAF A

ol el d¥oA Zt FExdY FEZEHY AHBFAES 2H E o, dHAHAE
o] NO AiHg =3t &Ade 47 129 288, 283 ROSY &4
e 49, 59, 129 2 159 FEEIe] 43, dAAEY] AL g
ZREHE ™, 128 2 1498 FEEHo] SFiive A28S A 2U
oj} 2 diANXd ug 7] AFHvt £33 AIE FEEAA e
g FEE ¢to] E9%® LPSS 22 endotoxin FAME R 93l el 7}

AT 4 7] B&d, endotoxing E&H iz ¢e]A polymixin B&

Zt 288 AYI}AS 9, AU FE2LHY NO AHFE EAo] o124
W3l EXE RAW 2647 AEE XNAAZE 39 &4 A7 (Table 9), 4
W FZ2EE 129 FE2EY0] /1A= RAW 2647 AXe tidk NO 84 &
gAd& polymixin B A osix WA Fevhe AME &g @A
4 129 FEFFo] vehdle dAAX 243 {5 & FEE
£31¥ endotoxindl &g Ze] otz = FFPoluiAe] dHiEF 9
AdE ¢ F UAAh

Yo W
_X;JJ
2

=2

2

o) FE2HY ALSH 27

ol g 71ee AN veg A4 % FAEA} =FTPoHN FER
& FHGoA B ANAZY AHolt Z4d 9T AUAA JRE L
k7] 15t AAAE RAW 26470) 2t 3228L ¥ AT Yehdt
AEe] YEEE MTT assayel olste] &3ttt Table 109] F28 AAY
W EEE 100 p/mLE M-S W oF 85%9 AEEo] UED A& 1915}

£ BE £ 90% ol HELSS BArh. B 2% ¥ 49 289 A
gz gzt MEZF Aol dojd RE AYsue 5H3I FEEFHo] RAW
2647 AlXe] FA& £ FAE €& F YU

to

at
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Table 9. NO production ability of the polymixin B (PMB)-pretreated extracts

from Hericium erinaceus in RAW264.7 cells

NO production

NO production

Fraction (UM of nitrite) Fraction (UM of nitrite)

No. 10 pg/mL 100 pg/mL No. 10 pg/mL 100 pg/mL
Control 0.216£0.000 Control 0.216+0.000
(-LPS) T (-LPS) T
Control Control

40.254+1.235° 40.254+1.235

(+LPS%) (+LPS%)
Control Control

(LPS+ 24.381+0.849 (LPS+ 24.381+0.849
PMB*) PMB*)
1+PMB  0213+0.030 0275+0.052 11+PMB 0.650£0.033  0.695+0.031
2+PMB  0.244+0047 0.311:0.059 12+PMB 4.409+0.354 17.572+0.530
3+PMB 02750010 03500070 13+PMB 0.416:0.028 0.707+0.070
4+PMB 0.752#0.044 15.392:0533 14+PMB 0.488+0.021  0.7330.058
5+PMB 04550082 1533:0.100 15+PMB 0619:0.078 0.930+0.045
6+PMB 05670071 0.697+0.020 16+PMB 0.222+0013 0.356:0.030
7+PMB  0.755:0.069 0.850+0.038 17+PMB 0.252+0.005 0.305+0.011
8+PMB  0444:0024 0.730:0.015 18+PMB 0.197:+0.083 0.175+0.019
9+PMB 02050035 0.773+0039 19+PMB 0.034t0.002 0.283+0.046
10+PMB  0.406:0.026 06300013 20+PMB 0.203+0.043 0.313+0.044

# at a concentration of 100 ng/mlL.

Values not sharing common letter in column were significantly different at

P <005
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Table 10. Cell cytotoxicity of the extracts from Hericium erinaceus in

RAWZ264.7 cells

Cell viability(%)

Cell viability(%s)

Fraction Fraction
No- 10 ug/mL 100 p/mL N 10 p/mL 100 pe/ml
Control 100.00+3.883 Control 99.3146.786
(-LPS) (+LPS’)
1 10495:8309 98.10:9.351 11 10374£2200 91.10£4.759
2 105063980 124.38:4738 12 9425:¢3267 109.27¢3.135
3 06868250 114.80:3585 13  10238:4.185 101.19+6.951
4 99183211 12079:9537 14  10344:4448 96630858
5  8822:1139% 111766606 15 100226481 91.07+10.067
6 105.92:5866 96.54+1.985 16 101.04+8049 97.3042.254
7 10354£7.821 96.61%5426 17 985144247 100.63£0.846
8  0040£5022 11677:9.133 18  104.36:9.733 1041945996
9 9903t4601  85.32¢5603 19 10035:16981 93.1542.544
10 10257:8572 10222¢3135 20 1036312173 90.60:4.741

# at a concentration of 100 ng/mL.

Values not sharing common letter in column were significantly different at

P < 0.05.
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Table 11. Anti-complementary activity of the extracts from Hericium

erinaceusvia alternative complement pathway

anti-complementary activity anti-complementary activity
Fraction ™55 Inhibition of 2" T 0D Inhibition of
at 412 nm  TCHsx (%) at 412 nm  TCHs (%)
Control 1.226 0.0 Control 1.226 0.0
1 1.007 17.8 11 1.055 14.0
2 0.838 31.6 12 1.063 133
3 1.071 126 13 1.056 139
4 1.089 11.2 14 1.023 16.6
5 1.090 11.1 15 1.090 11.1
6 1.109 9.54 16 1.019 16.9
7 0.908 201 17 0.914 254
8 1.087 113 18 1.048 145
9 1.048 145 19 1.013 17.3
10 1.097 105 20 1.019 16.9
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AH #Roldd A3

e 840 e =FITdel vA U £89 & 270 UL %9 &
A F2E ANEEY oS A&dtn BAF WA SOS chromotestE
A3t screening &tk @9te] A4S YA initiation, promotion,
progression®] 3@AE AP0, WoldE2 oA WYX F9| initiatorE
ZA83te Aot SOS chromotestoll A3t X AF 5 Escherichia coli PQ
378 U™ SOS FxA Alelol| sfidlacZel €% FAAE AP TFE &
AA A ampicillinell g Aol glow, Edo] FEEA] FAW F7t &
ol3tH], M X DNA7} &4HE o] &4do] FEHII7ZIA e d&de ¥3A SOS
g0l SEHA u¢kH RO2 o]y LHEE B-galactosidase A Q] A7) 2 A
HolgdAel AEE FAY 4 e Zolth Table 1291 Yehulzn gle vieh 2
o] F2E ¥MZ A FEo watA FuoldAdE Aojrt Ao, AEE 4
mg AT A 1993 208 FEEGeA 4 37%9 41%9] EdHd)
g JAGAHE Holx oA, Fx ERFEY dAX izt HTE 7

T 2ozt & & JAh on] nlg-2 G AEFA RAW 2647 AEelA
WA ute} o] TP WA i FF FYE2 WG FEAEFA AE
E4€ AR &&o) BAAAT. a2 AHAEE JHAES} AEA oA
T Aelzh 7] WEe] & AFdA debd FEQN] &4 Aolst AR
& AAAEe AMEds Zh 71AdAE HedE ADEr] 959 DNA

Lo

&4t 2 A3}, Table 130] Yehln 9l vhe Zo] 3ol A o
FEY FE2EES 2¥5 FAA 29T 4% BT o] AE RS F
A 15%AA) e A= ARAAE, 2 FEAME ZE AgEH) &
38l AAAEQ E. coli PQ 37 272 43& FIAAN71 4&E ¢ + AU
b 199 R 208 FEEN E FEAWO] 8L NEIt ANA R
Aol S FA7 "WEe] debhd A9 @) ohdE ¢ F UM
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Table 12. Inhibitory activity of each extracts from Hericium erinaceus on

Mitomycin C-induced mutagenesis in E. coli PQ 37 using as an indicator

cell
04 pg/tube 2 mg/tube
Samples B-Gal' Alkaline? Antimutagenisity B_Gal' Alkaline? Antimutagenisity
(units)  (units) pp o o  (units) (units) R factor %

-MMC 395 45.15 - - 9.93 52.78 - -

+MMC 27.12 19.33 1.40 0 92.40 2562 361 0
1 27155 2742 1.00 286 9213 23.40 3.94 -9.1
2 29.47 2443 1.21 136 7837 2265 3.46 42
3 3222 - 23.80 1.36 28 90.02 23.27 3.87 =72
4 26.92 22.T7 1.18 157 8323 21.70 3.84 -6.4
5 35.27 2523 1.40 0 80.60 23.28 347 39
6 27.68 20.22 1.37 21 81.83 24.03 341 55
7 32.95 26.22 1.26 10,0 8323 24.85 3.35 72
8 32.68 26.42 1.24 114 8337 2348 355 1.7
9 3555 2340 1.52 -80 8293 23.93 347 3.9
10 31.85 2465 1.29 7.9 81.43 24.02 3.39 6.1
11 30.18 26.27 1.15 179 7357 24.02 3.06 15.2
12 29.20 26.05 1.12 200 722 23.88 3.15 127
13 3347 2565 1.31 6.4 76.53 23.70 3.23 10.5
14 33.13 21.17 1.22 128 7417 24.22 3.06 152
15 3143 2463 1.28 8.6 96.50 2745 3.52 25
16 29.70 22.80 1.30 71 80.12 26.62 3.01 16.6
17 28.43 2312 123 121 87195 29.08 3.03 16.0
18 31.42 2785 1.13 183 7935 29.72 267 26.0
19 31.80 26.88 1.18 157 7245 32.00 226 374
20 29.00 26.08 111 207  66.72 31.32 213 41.0
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Table 13. Alkaline phosphatase activities of each extracts from Hericium

erinaceus using E. coli PQ 37 as an indicator cell

0.4 pg/tube 2 mg/tube
Samples
Activity of alkaline % of Activity of alkaline % of
phosphatase (units) Inhibition phosphatase (units) Inhibition
Control 19.34 100 25.62 100
1 2741 141 23.40 91.3
2 2443 126 22.65 85.1
3 23.80 123 23.27 90.8
4 2277 118 21.70 84.7
5 25.23 130 2328 90.9
6 20.22 104 24.03 93.4
7 26.22 136 24.85 97.0
. 8 26.42 137 23.48 917
9 23.40 121 2393 934
10 24.65 127 24.02 93.8
11 26.27 136 24.01 93.7
12 26.05 135 24.02 93.8
14 25.65 : 133 23.70 925
15 27.17 140 2421 945
16 24.63 127 27.35 107
17 22.80 118 26.62 104
18 23.12 119 29.08 114
19 27.85 144 29.72 116
20 26.88 139 32.02 125
21 26.08 135 3091 121
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2. =5Z9o A F2E invivo ¥ ¥ WY=L

7hH F&E8d NO A4 =84

Idate] £¥¢ =Fgdo] WAL 2zt FE2uHE FEEH 4% QAR
o B3 FrT AMNAEE w2 A AEFA RAW 2647 AEE ALE
gt #gstAch 2y o] AAMNEE dAMEe HAFS Rigdtne X
A4 dAAEE otyr] Wi, vk B gAHEE YAAoE =TI
1 ¥R F2E89 NO 84 #E%E AASAY. 4, 52 dAAZ in
vivodll At M Ee %3] FA}E dodle Ao LA interferon-y
(IFN-¥)€ AA A &L A =FFdoHN FEETLE NO Y4

o

2 HEZ & YA ¥ zAsdnh T A7, Table 149 2l AN, 4
¥, 84, 104, 1139, 124, 149 FE 284 A9 LPS A3 $Fste 52

ozt ALY 23 BYFAA FN-yE 27 a4z o2 A

23t of7)o] x=FFYolBAY Z F&EYS AZdd NO 44 FESS
AA3A. Table 159 A2d vig 2ol dFd £3IM NO w50 #F

[{e]

92, 500 pe/mL AHAZANA 383 49, 58 £, 223 74, 84, 9,
109, 119, 129, 139, 144, 18¥ oA LPS# IFN-yE& EF A FHddx
T 53%1A 67%1 FFHE NO 44 fEwo] maol, AAEFA

RAW 2647 A XM AT Astst F338] A&t AHdE EAFAT
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Table 14. Induction of NO production by the extracts from Hericium

erinaceus

pre—treatment of IFN-y.

in peritoneal

macrophage cells

of BALB/C mice without

NO production

NO production

Fraction (uM of nitrite) Fraction (uM of nitrite)

No. 100 pg/mL 500 pg/mL No. 100 gg/mL 500 gg/mL
Control Control a
(-LPS) 1.813t0.234 (+LPSh 6.307+0.519

1 2375:0.324  2.150+0.468 11 4.509+0554  5970+0.361
2 27120454  3.124+0.449 12 42470337  6.157+0.225
3 3.011+0595  4.079+0.687 13 4322+0.234  5.333+0.065
4 2.749+0454  5.708:0.848 14 5.670:0425  6.457+0.687
5 3.461+0.389  3.948:0.425 15 1.101+0.297  1.438+0.225
6 42100531 4.247+0.626 16 1.401+0.172  2.262+0.507
7 3910+0.112  5483+0.626 17 1.176£0.065  1.476+0.065
8 3.760+0.234  5.933+0.405 18 2.37520.234  3.199+0.172
9 43220234 4.622:0.234 19 237510619  2.787+0.595

10 5.109£0454  6.007+0.649 20 2.562+0.848  3.760+0.619

# at a concentration of 100 ng/mL.

Values not sharing common letter in column were significantly different at

P <005
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Table 15.

Induction of NO production by the extracts from Hericium

erinaceus in peritoneal macrophage cells of BALB/C mice pretreated with

IFN-y.
NO production NO production
Fraction (UM of nitrite) Fraction (uM of nitrite)
No- 100 pg/mL 500 mg/mL MO 100 ug/mL 500 pe/mL
Control Control
onr 1.813£0.234 ontro 6.307£0.519°
(-LPS) (+LPS")
Control
Control
2.075+0.234 (+LPS, 46.270+3.091
(+IFNY)
+IFNY)
1 6.494+0.490 10.227+0.554 11 21.101£0.297 24.884+1.312
2 5446+1.013 22.225+2.433 12 17.318£0.908 24.509+0.748
3 15.184+3.717 30.989+2.867 13 19.566+£1.668 26.981+1.137
4 19.828+1.302 28.816+3.842 14 12.749+0.789 28.180+1.969
'5 5.783+0.901 27.281+0.490 15 5.745+0.908 = 14.584+2.152
6 7468:0.813  23.011£2.022 16 7.356+1.044 10.689+0.843
7 23.49812.526 26.157+2.795 17 10.876+1.632 12.936+1.007
8 17.693+1.525 - 26.869+3.967 18 13.610+1.820 28.479+3.090
9 13.498+1.637 25.633+2.828 19 10.801+0.873 12.824+1.387
10 17.655+0.687 26.869+2.707 20 10689+1.432 12.712+1.637

# at a concentration of 100 ng/mL.

Values not sharing common letter in column were significantly different at

P < 0.05.
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W) FE28Y EZgAARZY g FAFE 84

AAEo &3 AZ2ZA YAAEY FAREE FEE & 5 Uk oA
FdoluAle Zt &Y FEEY o] BRA B dAAEY FA
F A od2g zASEY 2 A3, 500 pg/mLeY AEA
g zAdA 19, 29 49 59 69, 11, 129 FER A Ho3 NE F
2 Fx@Ao] HAHATE (Table 16). FAHEE FEEAFL LPS Ao 9
E7 dAAEe AxFA Axze vud o, Ao A Ao 1I3%EE &
Ao2 Ugwrh o] A S =FF oA FEE4 qAAE A3 AHEol
EAsty Yol AAE NO BE LS o5 FEE 4 57 dAAEe &4
3 A39ds A gAsA

) FE22YY A GZAZ qF TAFE T4

EFTRoAe] 280 VARG FoANE] HHAEE IFN-yd &
Z3 843 Aol Qo dAAZY F2 2 NO 44 F=22 + dus
RS 2Rong, oldee o] FEFEEC HEHUYY FH HZAZE &
A F e A& FAFAL AANEQ] FZF2A up20 vjF
AEE ARt AES F38F 23, FolFoz JxFo {fAEES FEd
T 84L& oY FEEYAdAE 2AHA FU "Wt mFFhoA F&
Eole HETFY FA4E FEse 23L& TRH AA ¥ oz Aad
o} (Table 17).
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Table 16.

peritoneal macrophage by the extracts from Hericium erinaceus

Induction of the cell proliferation of BALB/C mice-dericed

PI (Proliferation Index)

PI (Proliferation Index)

Fraction Fraction
No. No.
100 pg/mL 500 pg/mL 100 pg/mL 500 pg/mL
Control . Control
(_":Pr; 1.000£0.008"  1.000£0.008" (:)anrs?,) 171240107 1.712¢0.107*
1 1.053+0.080°"  1.7200.102™ 11 1591£0.164°  1.788+0.125™
2 1.174£0.102°%  1.848+0.095" 12 1.061£0.002¢"  1.811+0.047™
3 1.35640.102°  1.515+0.057° 13 1.159+0.060%®"  1.2801+0.151°
4 1.409+0.138°  1.720+0.057™ 14 1.182+0.099%f  1.2650.133°
5 1.106+0.105°"  1.864+0.099°° 15 1417+0.057°  1.674+0.092°
6 1.045£0.082¢""  1.947+0.080° 16 0.977+0.045' 1.061+0.057°
7 1.288+0.080¢  1.235:0.073° 17 1.023+0.045%"  1.386£0.104%
8 1.212+0.057°%  1.485+0.073° 18 0.970+0.047 1.061+0.069°
9 1.076+0.073°®"  1.242+0.047° 19 1.008+0.035""  1.053+0.052
10 1.12120.080°%"  1.455+0.039¢ 20 0.992+0.035"  1.083+0.086'

# at a concentration of 100 ng/mL.

Values not sharing common letter in column were significantly different at

P <005
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Table 17.

Induction of the cell proliferation of BALB/C mice-derived

splenocytes by the extracts from Hericium erinaceus

PI (Proliferation Index)

PI (Proliferation Index)

Fraction Fraction
No. No.
100 pg/mL 500 pg/mL 100 pg/mL 500 pg/mL
N ;
egative 1.000£0.051 |
control
Control v Control
2.512+0.077 3.807+0.054
(+LPS) (+ConA)
1 1.053+0.031 1.07620.052 11 1.002+£0.077  1.255+0.031
2 1.176£0.062 1.113+0.096 12 1.184+0.089  1.303+0.099
3 1.075£0.013  1.052+0.064 13 1.010£0.021  1.255+0.055
4 1.213+0.102  1.339:0.094 14 1.100£0.050 1.121£0.0%6
5 0.998+0.040 1.154:0.112 15 1.080+0.065 1.109+0.066
6 1.073+£0.021 1.209+0.081 16 1.041+0.055 1.103+0.031
7 0.983+0.021 1.096+0.083 17 1.098+0.047 1.255+0.053
8 1.054+0.083 1.251+0.131 18 0.998+0.031  1.0050.050
9 0.996+0.006 1.153+0.076 19 1.002+0.055 1.054+0.031
10 1.023+0.103  1.206%0.051 20 0.997+0.013 1.076+0.065

# at a concentration of 100 ng/mL.
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Table 11. Induction of TNF-a, IL-1B8 and IL-6 productions by the extracts

from Hericium erinaceus in RAW264.7 cells

Cytokine release (pg/mL)

Fraction
No. TNF-a L-18 IL-6
Contral (-LPS) 28.46+8.46 1149£2.02 16.93:1.33
Control (+LPS)  611391¢24595  216.63£10.10 326.64+3.38
4 4200.87+175.24 207.20+4.04 307.5111.38
12 6300.00+196.76 218.63+3.23 310.12¢3.18
16 590.00£95.31 13.34+3.44 2432133
20 865.00£69.17 15.63+1.82 21.28+1.74

_71_



Control LPS Fr.4 Fr.12 Fr.17 Fr.21

200+

g

100+

IL-1B(pg/ml)

g

0
Control LPS Fr.4 Fr.12 Fr.17 Fr.21

400 -
3504 d
300 4
250 -
200
150 4
100 4
501
0

Control LPS Fr.4 Fr.12 Fr.17 Fr.21

IL-6{pg/ml)

Fig. 1. ELISA analysis for cytokine production in RAW 264.7 cells
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lo
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410bp

RI: 0.00 1.00 072 081 033 042

TNF-a 350bp
RI: 000 1060 100 1.00 0.00 0.00
IL-18 550bp
RI: 0.00
IL-6 600bp

RI:000 100 097 100 000 000

o [T ..

Ri: 098 100 106 101 108 1.10

Fig. 2. Semi-quatitative RT-PCR analysis of INOS, TNF-qa, IL-18, and IL-6

gene expressions. Rl indicates relative intensity of each DNA bands.
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ol) FEEEE in vitro ¥EEA

TP dAe BHEE AR WS TAsEed dad
cytokine®] A4S FEohE AHde] W A7 dEd, ol¥dls FEE I 2
A7b dsiv e o FEHAEY FALE JAEe FYol ASA AF
& A3 in vitrodl A ZAEIATH AAMAEZEZE w29 colon carcinoma
cell line?! CT-26 cell& AME3tvh. 48 ZAF, 43 129 FEEYL2 220
pg/mLe] Mz 2tzh oF 31% R 40%9 NFFA L AT T4 AAs
& Bole Aoz uyElwtt (Table 18, Fig. 3). o9} 22 A X Z249 A7}
necrosistt apoptosisell 2jdte] dojub AR g Al Fgo] A A
g Fol Aok |
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Table 12. In vitro growth inhibition of CT-26 mouse colon carcinoma cells

by the extracts from Hericiurn erinaceus

Tumor cell growth inhibition

Fraction No.

OD at 5% nm % of Inhibition
Control 2.251x0.039 0.000£2.213
4 1.544+0.080 31.403+3.815
12 1.361+0.081 39.529+3.569

Antitumor Activity(%)
s 38 2 2

o
Y

Control Fr.4 Fr.12

Fig. 3. In vitro tumor cell growth inhibition by the extracts from Hericium

erinaceus.
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v 22EE8o] AYF L] o)4Y TP g FIBA

in vitrool X =FFdolA FEHE 47 128 EFo| vlgxo dAYAE
A CT-2691 42¢ dAIde 49 e 2A=2 oF FEE 2o in
vivod] ZZAAME FgIAAE ZER & zAHY. CT-26HMEE
BALB/C vb$-29] 93] oj2& t}g, 10 mg/kg body weighte] =2 7}
23 2%TL Bo FAY olAg E%o| HHHFEA dRE HriEy
oh. Table 10 % Fig. 414 Uehd RAY, 443 128 YL in vivosl A o]
A9 F%o B 77 22%9 24% AE FoEA AAVGE AL X 5 QY
Aot

Eko] AT AME ALAHA AM Wt WAALAY 52 AE o
A A Ee] gAo] Aol vk Bt o], T4 AL JAlst=d oy
AR A Fasites AMEE AR F2odoh wEg B AFoA e
oldg 2Fg 7t AMY =FFPoIniAe 44 P 129 322 54T A
Aol M Eabolo] 7159 Fojzt YA tAHMEY NO A48HS NE
2 zAstanh 2 A, 49 2 129 $3EL BRFATE Yoy npoxo)
AN 25% dAALE =FFDNAE Foddn) & FFoly nhoxe o
AA L) Hse] o5t NO ikl Zrlates AL BFY + e, o
Mote 2E20 % 2% ZAFYN ANsAT gy =FFTPolyAl
FEE 5RFAA g ojAF g ZHIYYN =FITRNHA FEFE F
o2 AT dAAEY 43 F83¢ IS 3 ASE U (Fig. 5.
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Table 19. Inhibitory effects of the extracts from Hericium erinaceus on

transplanted tumor in BALB/C mice.

Inhibition of tumorigenesis

Fraction No.
Tumor weight (g) % of Inhibition
Control 0.894+0.091 0
4 0.698+0.091 21.924+10.234
12 0.676+0.059 24.38516.646
. 501
§
g™ .
= 304 *
H]
X 204
]
£ 101
g
<

Control Fr.4 Fr.12

Fig. 4. In vivo transplanted tumor growth inhibition by the extracts from

Hericium erinaceus.
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Control LPS Fr4 Fr.12

Fig. 5. NO production capacities of the Hericium erinaceus extract-treated

peritoneal macrophages from transplanted tumor-bearing mice.
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A NKAZ o3 gAze AAE AQ &34 A=A LA o) wat
A B AiMEe FEZ3ALY AXEA YAAGAHANAN FE vlolglx Y
AEZ 2 FAXEE v5oH o2 AAS = 715E 7H- NKAHES 4o =F
TR FE2EY Foo 9td FAE F A=A ARE HEI}AT

$-4 o] AHE F3Y3t7] i NKAZY FIAXL AaTPYE F3Y F
Ae APAE FYsdch 7189 F2 Ags & PPN E YCrez
A% ZFFHNES} NKAEE A0 vlFdE ol NKAEe T3] 23t 43
g FFAZTZRE U VCre AT BHEFS FFPste AU, B HHA
E A5 Y2 Al Calcein-AMol @ 38822 E48 At Fig. 6& F
FAEe] EAHFTEQ Calcein-AME] JAF=E AR} 7] AT udg 2
B2A, 25 uMo A MEe EAL Tpiee =2dS & F AUY. o] A
X EA ZANA AAAEQQ YAC-1 cell® Calcein-AMo.E EAZ o5, =F
TR 4t 129 FE2ES ANFEAT vbf-2oA spleen®] NKAXE
st NKAE7L £3 YAC-1& A8t 84S 53¢ 23, Table 19 %
Fig. 79 Yeld RAAFE 483 129 FEFEFAA {98 NKAES FEAXL
A ddo] AU
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Fig. 6. Concentration dependent cell labeling with Calcein-AM
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Table 19. Tumoricidal activity of NK cell isolated from mice intraperitoneally

injected with the extracts from Hericium erinaceus.

NK cell activity
Fraction No.

Fluorescence unit % of Cytotoxicity
Control 9.053+0.650 11.473+1.302
4 19.312+1.357 29.772+2.920
12 19.110+1.984 31.603+3.971
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Control Fr.4 Fr.12

Fig. 7. Tumoricidal activity of NK cell isolated from BALB/C mice

intraperitoneally injected with the extracts from Hericium erinaceus.
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3, =FFFIA FE2ES FYUFAEA ¥ ¥8€ NKAEA in vitro
Z2ES AT g, ERAHER] YAC-1 AZE A0 A9 FF

ZAMe 23, Table 209} Fig. 8914 2= AANY, ARFAZ &
L T ZSRue ok @A 9A NKAEY FEEE7)5S EA3HA
Aohe AHS ¢ F A/ o9 AAEe =239 4954 129 F
o] A WA vehlls FEHEABAL AT FPgE FTHAM B
T =R FEEA FHE G2 ¢ NKAZY 715 93t
o] FolAtkE AR S AJAFEtR Ut
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Table 20. Tumoricidal activity of NK cell pre-treated in vitro with the

extracts from Hericium erinaceus.

NK cell activity

Fraction No.

Fluorescence unit % of Cytotoxicity
Control 7.341£0.516 8.877+0.577
4 14.179+1.133 23.350+1.351
12 15.316+1.571 25.756+2.174

50 -

40

30 4

204

10 4

Cytotoxicity(%)

Control

Fig. 8. Tumoricidal activity of NK cell pre-treated in vitro with the extracts

from Hericium erinaceus.
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olde]l AFE g5t vy Zuh 2P RN =FF Ao AL o
AAE BHFESS vbs2dA AF g SZUAAEE ddes FHs
A, 2 A interferon-y (IFN-y)& AA A &S =AM 49, 83, 10
9, 119, 1297 149 FEE8AA ZEd NO B3 frE%ol 2=, dy
AEFQ RAW 2647 A XA AR Aol 423 XS dstoh £ 1
¥, 29, 49, 59, 69, 119, 129 FEE YA EZqAAEY F4& #93

Tzt ot v FEF] FAS FugAE RIAH o8 HE 23
vt o2 thtde A gAML #4358 FEaE 4UF 124 FEEIE
sl g AMEZY cytokine FEFS A AT, F £8 25 TNF-q,
IL-1B ¥ IL-63 & F<¢34 A B34 cytokineo] A 2dE& ddd
mRNA AAISZAA S4HA Ao dehgon, 53 129 23
o Ech 48 128 FE RS 220 pg/mle Mgz AM vb9-29 colon
carcinoma cell lineQl CT-26 cell&9 F4& % 31% 2 40% A= Aoz
Vel =3, CT-26MXE BALB/C vF$-29] ¥ o]23 o3, 43 12
W FEERYE BT FAS 2, 79T F£9 T FEHI 2EHALH,
FoF Aoz AT YAMEL NO HEE F2EY F42 F7sdrh. NKA
Eofl ot FMEe AAE AY THXAHA FE2ZA delA Aok HAEG A
A FHAEY AA7ISE 7td NKAES g 84 558 A A, 49
7 129 FEES AWEAE vp$-20) A spleen?) NKHXEAA 93k F4A
E Adaiggo] HAHNLY, FFPoHN FEES JAYT NKAZE H|
< FEY FFHAE HHEE S LAY "IN =FF P A 43 129
FZ&E0] Hole TN ATy TS} tEol NKAXZ 7%
g6 A Aol FHHAA.
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1. @93 ie ¥2 AV]d e LYE o583 54

NeELZ 50%9 FE9AM microwaveR FE£3 FE£E gugdwdie vs
dol 7 % Aoz JEd U8 PR 353 F FEYE T3
Y& AU euggRe 24 AVl e BEHEY pHE 4T 2
Fig. 9o Yttt &9z & =FFdo] BA Ui F9 pHE BAF
°] 10 kDa ©]3}9] 2 E2 662, 10~150 kDa] £ EL 658, 150 kDa °]4
o] EYEL 6648 RE AT FAHA Ugy, £ ©E g gi
¢} pHE & AolE Yetlix] st

g gFe] B2 327 e BYEY AxE FAS ZdE Fig 109 Y
gtk AEE 0.037~0.050%2 E5F FAEHA vEebden BRE ATt
0.05%°l3t 2 o} WA vehstt

geggRe] 22 2710 BE £8E F9¢ FHE 23+ Fig 119
BTt 7 ¥ EAFe] 150 kDa ool &) 3350 mg%, 10-150
kDa9] ¥¥Eo] 3220 mg%, 10 kDa ©]3le] ¥ Eo] 30.00 mg%= ‘HepRtch.
EAF 150 kDa ©139 £3&A4 713 =4 vebd oy 10-150 kDas} &3
B3 fARSE g€ eI R 10 kDa oldte 7 ¥ gte JEhATh

gutigRe] B A7]d mE £YE dWFIE ST A= Fig. 129
YERiT @A & 150 kDa ©]4>10~150 kDa>10 kDa °©]3t ¢2o2
I & 77 3055 mg%, 29.23 mg%, 2572 mg%E EMGten o) F3o
AR A FAHA dE T

gt & 2 Z7ld wE 2EE F A4 £dE& F4E ZH
Fig. 139} Yetiiict. F sleAd 3L 150 kDa ©]4>10~150 kDa>10 kDa
olst ¢o2 I e 3.00~339 mghE EF FAEHA JEhtoy BExpel
150 kDa ©)49] #3 &M 339 mg%2 713 A vehd =FFdo] wAld

2% 150 kDa o148l £H2A slsyRol Bol $45x g Row 47

<t

rir



i)
i
o

1 288 s, F, FuBE R o}APE &A% T FA4ol

guiggse] 22 2o o $YEe DPPH 87 2A%S 248 2
3= Fig. 1491 Uehigith DPPH $37] 2A%E 4849 2718 veh)
282 Exgo] 150 kDa ol4tel B EEo] 8059%=E 71 %2 I &
< 10-150 kDa(71.06%), 10 kDa ©]3}69.29%) w22 Yyelhyg Exp&o] 150
kDa ol4e] R2RZA 7% 5& FuRL YR ode ARE: F
As4d 27 22T A dEY 25 98 BAE 298 & AN
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2. TR HY BA Ar)e fE BYRe Hrus

wutigRe) 2 2rld hE 2YZe] AEE 24F AT Table 210
YebSITH L g2 10 kDa ©]3>10~150 kDa>150 kDa ©14 2.2 4
W, 2 @& 7z 79.18, 759, 5599 Th BE AYTZ 2 Aol7t glglent #
A}eo] 10 kDa oldke]l E¥go] 10~150 kDa? 150 kDa ol 2 fzug
2% 9 %e Aoz deith ok R A7 FALFE 25 39 AR
A2d, B, 4420 B 47 B o) AL U] HEA A
oz oAy HUEE Yl a @& BA%o] 10 kDa ©lad £ Eo|
-1.22, 10-150 kDa 23 &o] -2.23, 150 kDa o} 2&&°] -231 #22
Btov BE A9 fAlel dshter), 2 £A7 2% ()7 ek

35622 150 kDa ©]/3} 10-150 kDae] ¥ ¥ Eo] 10 kDa ©|3le] £3EHG
=g WE Aoz ekt BAA A4 UehilE hue angled 160
kDa ©]4o] 102.9°, 10-150 kDa°l 103.6°, 10 kDa °]3} 109.3°2 25 #A}3}A
Yeen, RE AYT 0° ojakel g Ve =4 do] A =AML
4g & & AN
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Table . Color of crude potein bound polysaccharides ultrafiltrated from

Hericium erinaceus.

Molecular weight Color
(kDa) L a b e
> 150 7559+1.17  -2.31#020  10.11+148  102.9:0.73
10 - 150 7596085  -2.2320.15 9.20+1.05 103.6+0.60
<10 79.18+£0.74  -1.22+0.21 3.56+1.01 109.3+1.89
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Table 22. Alkaline phosphatase activities of each extraxts using E. coli PQ

37 as an indicator cell

0.1lmg/tube 1lmg /tube
Samples  x ctivity of alkaline o  Activity of alkaline
phosphatase (units) ? phosphatase (units) ?
Control 2275 100 25.62 100
> 150 28.14 124 24.90 97.2
10 - 150 26.35 116 25,12 98.0
< 10 25.92 114 26.07 101
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Table 23. Inhibitory activity of each extracts on Mitomycin C-induced

mutagenesis in E. coli PQ 37 using as an indicator cell

0.1 mg/tube 1 mg/tube
Samples B-Gal' Alkaline’ Antimutagenisity 8-Gal' Alkaline® Antimutagenisity
(units)  (units) (units)  (units)

% %
-MMC 3.95 45.15 - - 9.93 52.78 - -
+MMC 27.12 22.75 1.19 0 2652 2562 1.03 0
> 150 26.54 28.14 0.943 20.7 24.83 2490 0.997 32
10 - 150 2531 26.35 0.976 180 2497 25.12 0.994 35
<10 24.87 25.92 0.959 194 2523 26.07 0.967 6.1
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4. @35 £89 guA &4

AAd AFAE FI3e AAZA 3D AYA v FojHoz #Y3} Ho
Aol virus o EHAEE Btz dAAEe =79 #AHRE =
e 8% o8 gz p4H] JdE BAA(Complement system)e 437t
w3l =7 ojde] FHZHog wrEtte A FAF AA wo] 7HAY
otk 2o ol BAAEZ A5 st EA(ZS FEA #Y EH)E0
AAe] |y A AgE AMIAY A8dte 99 A2 fdEol FH e
oz AFd ERFHoz o&F F UL T AANHR Aow, FRA
A 220 AW AT To AANEE AFs cytokined] HHIE &
I X8 Zgol d 4 dvke 7Hedel AMAHT Atk Table 24914 ¢

ik
s

Aol o BHSL ¥ wA BHo] AT ERow, FRAYY B¢
SRR BAFe] F4E FuA BHE S AP U ¢ & AN
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Table 24. Anti-complementary activity of the extracts

0.1 mg/mL 1 mg/mL
Samples Inhibition of Inhibition of
OD at 412 nm TCHs (%) OD at 412 nm TCHss (%)
Control 1312 0 - 1.312 0
> 150 0.815 37.8 0.523 60.1
10 - 150 0.901 313 0.601 54.2
<10 0917 30.1 0.639 51.3
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Fig. 15. Photographs of spray dry powder(A), granule(B), tablet(C)

capsule(D) made of Hericium erinaceus.
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2. xFFP0] ML o] & ¥, FAY, HER AF F2 5A
F3do] viAl AF FEFFE FHYE 23+ Fig. 169 et ¢
THFE EFUE: E2U>AHE>EEY €22 O @ 47 437%, 378%,

343%2o2 dvepygth 2R Ee A RG] 3%oldolH caking AL
wAste] AZA FA7 2 F denz ERFAX 224 ES anticaking agent
£ Aglsle o) HAF Aoz Auddd

2o 97 g8y Aol 3758 g%, 3576 g% 2 FAMSHA JdEhtn EF

L°3
Az 228 1914 gx2 92 §FE Uehida. ot x=F 3ol WA AF
AEA A A 25 g3 AAcng Ay e AEA B

WAL ZAHY AL Fig. 180 eI oy
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Hericium erinaceus.
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Fig. 19. Water bounding capacity of spray drying powder, granule, tablet

made of Hericium erinaceus.
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3. xFFYo] BRI S o] g3 ¥, A, gHER AF Y=z
EFFdo] B AFY M= SHE ZAFAE Table 25°] UYeplAch L &
< BEIHFESEFAE 229 ¢o2 ¢ veiwed 2 & 42 9167,
8873, 82.75%ct. Bt #YY B vz £AE U= ole oE
AZA o] AHEE F YA Mo] BT AMALY] ¥ A& vehlo] o] A4
o] sl A o wddg HMEE Y& a
GE>etEdees EE A¥77 fAEA dEikted, I g
-067, ~1312 JeEtgoh b g2 & Z ¥9o] 1883, ¥l 1377, BEHe]
80322 ¥FAX %o =& AL L ¢ F Jd=d F¥ 2 gEd AxA
F-yAe] Hrbge] wol 5 2o Mo F%FE 7AW Aoz dddr. o
t 49 AF AR (Fig. 153 FAR 2#H2 BRdz 22 FENS g
A3 #E YL 23U E de @48 Jehdlidn dAAHQ A4S v
Wt hue angle® +a & AFZe=Z +a(red)= 0°, +blyellow)s  90°,
-a(green) 180° 183 -b(blue)e 270°2 EHE :=FF Yol HA AF
hue angled EF7Ax E%o] 8550°, 7o) 9537°, elE-glo] 9467°2 ElY
th BE AT 90° AFE vdehd =3UE 28 ¢ £ ANEeH A=
22 o0°olate] gg JEh H2 o] ot AU =ML 1S ¢ AN
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Table 25. Color of spray drying powder, granule, tablet made of Hericium

erinaceus.

Color
L a b H°
Spray drying powder 82.75+1.50 150+0.24 1883 +0.58 85.50+0.62
Granule 88.73+0.97 -1.31x0.04 1377 033 9537 +0.21
Tablet 91.67+047 -0.67:0.08 805 +051 94.67 +0.31
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4. xFZ90] BAE o] &7 E, FY, gE A AFY FEH5Y

eFFdol MRS ol&dto] Az EFAZ £, B, g AR
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ov 2 F FA F7HET FARHA ekt ol BHEE AEA 200 ke/od
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AbetAl vebten £EFS7E M A HA0e Aoz wodd. gy R
ez Azxgod AFY dlA o 8 AFS
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Fig. 20. Water uptake of spray drying powder, granule, tablet made of

Hericium erinaceus.
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