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8 o & A7 =RTHoHA dAE FaAT duT FEE et 9 gotd=olE B
S otz skt S EAL 2,2-diphenyl-1-picrylhydrazyl(DPPH) radical, 2,2'-azino—bis
(3—ethylbenzothiazoline—6-sulfonic acid)(ABTS) radical &7 SAWHE Argsto] TSI AUF+
FEEKP), FgdoHA A FEF2EHE), duF TREKP-HE)A BF &z £AZ840]
TEESIT. 22y KP-HEZF KPF HEo HIsHA H &2 47 &4 2 Zo= yEHSIMh
KP-HE+= peroxyl radicalefl ©Jgt DNA9| 4Atstd £48 AAsHAct. g=sto]|HE  (Alzheimer's
disease: AD)¥ ¥ U= AB1-2°9 SHl KP, HE, KP-HE7} o F&2 m|2= A5 LdotHEdrth
KPot HE= AB -9 g3l 719 g2 wAA &%k KP-HE= AR -9 $8& addor oA
SkATE TR Aol o7t AFAE APl AubF FEE2S 300 pg/ml Frg W A2t AL
&2 20.3% =A 7T B dUR H8EE 50 pg/ml TEE AHFES F¢ AIE W ROS9
27o] goldon Fadyr Zdes B Apdd B ANEL Bo uT TaDS Fus)
W olERols BHS A o SRIFYT. et AR WEES dxsjolnn 2o Ha
A HASS AT & Qe AEaAlE o2 & e AeE Almdrh
FAo] - XRPE WY, Firel gy, FopEzolE gy, BYiL, d=Eopo/ny

Abstract : This study was to investigate the antioxidant and anti—amyloid activities of the extract
(KP-HE) from Kalopanax pictus (KP) fermented with Hericium erinaceum (HE) mycelium.
Antioxidant activity was evaluated based on 2,2-diphenyl-1-picrylhydrazyl radical (DPPH) and
2,2'-azino—bis (3-ethylbenzothiazoline-6-sulfonic acid) radical(ABTS) scavenging assays. In all
assays, the extracts from KP, HE and KP-HE had the potential for antioxidant activities. However,
antioxidant activity of KP-HE significantly scavenged DPPH radical as compared to the KP and
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HE. The result suggested that the antioxidant component was increased in the process of KP
fermented with HE. KP-HE was shown to significantly inhibite peroxyl radical-mediated DNA
strand breakage whereas KP and HE did not inhibit DNA strand breakage. The aggregation of the
amyloid— 8 (A B) peptide is involved in the pathological process of Alzheimer’s disease(AD). In this
study, the effects of KP, HE and KP-HE on the aggregation of A f1-4, were investigated. KP and
HE had little effect on Ap aggregation and KP-HE effectively inhibited A aggregation. KP-HE
effectively inhibited A8 induced cell death and significantly increased of the 20.3% cell survival at
300 pg/mL concentration. KP-HE also decreased intracellular reactive oxygen specie levels in A B
—treated cells. The results suggested that KP-HE had antioxidant and anti—amyloid activities.
Therefore, KP-HE could potentially be used as a valuable functional food ingredient to prevent
neurodegenerative disorders such as AD.

Keywords © oxidative modification, antioxidant activity, anti-amyloid activity, reactive oxygen
specie, Alzheimers disease.
1. M 2 o ALgelT Sl ATl AubR P oA
of g FetH EA4Hsl o FE=9 st
H4d  AEAge] shgl dEstolmH avet £7|e5E et 24 249 29574
(Alzheimer’s disease: AD)-2 113 3s} Aps]of utet T E2 A7 RuxEn Qiohe,7].
T 9B o| 713 itk ADO F48 9l = StH L 2delo|W A (Hericium  erinaceum)S

Sk =] AlEZo] amyloid B(AB) TEES] of SHOMAIOL Y, 4 5ol 2xHo TeE &

d=zo|Esto] oJjt Hztolth1]. Ap+ 49
Aol QA WollA Ao R grEojAy W=
Al ZsfiEo] QA ol AolA] et W AD 2
2] 7 Ap7t ARG R gAEo] Hixy]
A (Cortex)¥} sfuh(Hippocampus) 9ol ot
FAH 2N AP AARAEY] Folezt vehdth
SHE A= ABAEE Fole AT AAE 7t
FA71e At Z (free radical)S ol THEo]
WoH2], =3 AfdEdEe W 22 Fo WA
2 oty 9 ZEspekEe] SAa dAgh vl
o] ot HIEACH34]. old] e AFAHE
< AR Auf A=Alo] TS Qs oF&
AERHE A5 arE Ueds 4EE &
Sh= A5 Zdskal Ues)

AUR (Kalopanax  pictus)=  F5UFI
(Araliaceas)oll &ot= SA42A 7|BSAA, @
A==, 285 2T, Fod, & 5 B2
T H1ALe] AgA2 ARGR E3F ZHE e
I 7718, Abd Fol hgEe] jlew Aol
AT FL Qe AZSE €8, &% A8l

oleh. el S Bu] g7, A #go] glo
W A% £dago] glo] ARE, Teuh], 28
£ gk, BAY, 0%, o oY 5o o] 9

G%o] DR} AR F2 W =TT
FoluAe tepet Aelggel grty Hyg o}
QlorHg 9] Aol MAFAANE o8¢ Ba
2o Azl Y@YEPol ettt 1
17b QIeHI0,11]. @A AutRel ofe Ay
24 BT Gt HuE o], wRIYo]H
Aol gelgAel B A7E Aasglont 1Al
FAAE olge R wasel By o
& @7e oba olfelxn 9lx Ytk uhebd
R 2 s AeEgye Ed 2a
o g Aze ALY F7P gEes £
QoI QIR WEEe] Fast 7% Fop
Zol= AL pastuA stk

2, 4

21, A8 2 ¥ A

2 Ao ARt AR (Kalopanax  pictus;
KP)+= 20139 7€) FHEE A4 AFHTH
7IAE AHEotlen, LRgrlo] WA (Hericium
erinaceurn;  HE)#AHE  F55Y  71&d
(Chungbuk, Korea) 28 E EoFdlol  potato
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dextrose agar(PDA, Difco, Detroit, MI, USA)
APl IOl A] 25T oflA 1097 viFRE & 47Cq
A BES LEFTo] HATFAAIE ARSI

2,2-diphenyl-1-picrylhydrazyl(DPPH),
thioflavin-T 52 Sigma Ao AES AF85H3
t}. sodium dodecyl sulfate(SDS)= Bio—Rad
(Hercules, California, USA)ZHF¥ U5+,
Amyloid  B1-0(AB1-5)E  Anaspec(Fremont,
California, USA)9] A& ARgstct. 2.2°-
Azobis(2—amidinopropane) dihydrochloride
(AAPH)+= Wako(Chuo—Ku, Osaka, Japan)ollAl
FAgE Ak ARESIEA 2,2 -Azino-bis
(3-ethylbenzothiazoline—=6-sulfonic acid)(ABTS)
£ Boehringer Mannheim GmbH(Mannheim,
Germany)ollA] Ftisto] AMgsHITh. 1 Hhof A
Aol ARG BE AR AlFolA YT EF
< AR8otTt.

2.2, ALR WS
AUF 1 kgoll 1.5 L HAFE H7isto] 44]
7F Bt AR AR & a2 abdr)ol 1217
A 22X B st & 10%9] FFEolHAl
TAHAIE FESte] 25TCoA 30L47F vieFst &
60 ColA 297 ARAA AURE TEES AX
stk o] HaEe I FE=o Axs] 4
ko] AU EHaE 100 goll 2
iU homogenizer(Ultra—turrax T-50,
KG-IKA-Labortechnik, = Staufen, Germany)Z
5,000 rpmollA4 1087 B4t & d4 &5
o, o§7#x (No. 2, Toyo Roshi Kaisha Ltd.,
Tokyo, Japan)2 ZbARe} F=EHS Felokal zHAL
= A §EE & 5t 33] 7hE SE5190
F 44 FE2AS 4TAA 308 F< 7,600
g= YHEHst 84 A¥=EE AAst
4 FA74% ofo] Ado] AgS

2.3. DPPH radical A7{&d

OFAJ = free radicalS Zt+= SFRIE<9l DPPHE
glutathione® &2 LG ofu| L Atw}
tocopherol, ascorbic acid Fof 23] FHAF o]
Hepdo] el EAE o8, i3t E29)
S SHot= WSt Wioltt. DPPH radical
&4Ad-S Brand-Williams S[12]9] WHE WISt
=435ttt DPPH(.1 mM, ethanol) 900 w!
DMSO 50 wet 7+ KP, HE, KP-HE 50

ef

2 9

wE Z7kste] A4 2087 §RE A F
centrifuge (10,000 Xg, 5 min)& 53] E4-ES
AAstal 517 nmolA FF=E SASHh
DPPH radical 2AE/42 th& (D& AH&sHA
AArst T,

DPPH radical scavenging activity (%)
= {1_(Abssamplc/AbSControl)} X 100 (1)

2.4. ABTS radical 2A7&HN

ABTS radical £2A&42 Brand—Williams %
[12]¢] W& ®HYPst] SHsHArE 2.5 mM
potassium persulfate] 7 mM ABTSE 1:12 &
gtolo] bAoA 37C 12417F B9F ¥R A1
T 8= grol 0.7¢]skt HEE 108 345t
AFgsttt. ABTS 900 W& DMSO 50 wi<h,
KP, HE, KP-HE 50 w2 ZtZ} &gslo] A2
A 1087 ¥ Al & 734 nmoflA S8R &
A5kt ABTS radical AAEA4L o2 42
& Ahgstol Axrsielct

ABTS radical scavenging activity (%)
= {17(Abssample/AbSle[ml)} X 100 (2)

2.5, DNAQ| At5td &40j chst 25 &

Peroxyl radicalel]l o3t DNAQ] 4Haha &4t
et 25 28 T2 Kang® Kim[13]9] W
< olgstatt. DNAE pUCI9 0.1 mg/mL=
ArEStal DNAS] 4behd] A4S fA]7]7] 9
3 10 mM AAPHE AREstY] fkstaith whs
EEo] KP, HE, KP-HE& #7}sto] 37°Co|A
2A17F B8 WS A1 ¥ agarose gl
electrophoresisE F3oll Atshd &4 digt B
aE gelskgich

2.6. Thioflavin—TOl|l 2|8t Amyloid 5 (A8 )
84 &3

Amyloid B(AB) $32 Kimel[14]9] RS
o] 85ttt Potassium phosphate(pH 7.4)9]
buffere]] 20 xM Af -9 Z¥ZF KP, HE,
KP-HEE Yl 37CelA 24 AIZF FQt ¥HEA]
Zl & sodium phosphate(pH 6.0) 50 mM
bufferoll &<l thioflavin T(Th-T) 5 xME& 4t
S| A7k, 7t Hh-g-o-&
spectrofluorometer& o]-g-5}o]
spectrum 440 nm, emission spectrum 470-570

excitation
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2.7, MEZHY U MEMES £F

AZafoke 95 SH-SYSY AZE 27 100
mm culture dishollA 10% bovine calf serum,
100 U/mL penicillin, 100 gg/mL streptomycin
= @f% DMEM HiAE ARESHY 5% CO.7t
TFEE #F7IMCO 17AIC, Sanyo, Osaka,
Japan)ollAl 37C=E ulekote] Argstth. AEZE
96 well platee] 6t 12417 vk ?F & 50
e M ABE Adste] NEAMES & Stk
MEol AEEL MTT assays Fdll ELISA
reader(Labsystems Multiskan MCC/340)& ©]-%
st 550 nmoflA FFEE SAotH1S].

2.8. ROS MM z2hat

AEZY ROS A4 TE2 DCF-DAEAMHS
ol-g3lo] AP 15]. AES 3x10* Z7|2
cover glass9]oll ZotE & 37Co|A 5% CO, Hi
F71E Foll 1243 wigRt & 50 «M ABE
2473t AEsted ROS S FEstaen,
2~33] A& & 20 xM DCF-DAS 1A% B2t
WS A & @3dn (Nikon  Eclipse  80i,
Tokyo, Japan)& &3l &<lstaArt.

2.9, SAIAz

Aol gt FAEA2 SPSS FAZE
2 (Statistical Package for the Social Science,
Ver. 12.0, SPSS Inc., Chicago, IL, USA)S o]&
sto] ZAsteH, HE AR 33 o) W
5 AAG A9 By 3FEAE ek
ZF e 54 A Hlae 95% (X0.05)9
O|Zo A student's t-testE Bl I 72
2 ZolE AFSHAHh

.am e m

L]

3.1. DPPH radical A7{&M

DPPHE o]83 ARz S92 AHE}
A5t ghgo] Afgr-gof sk Arshd ARt
Ozto] AztE Algote] A& Aot At
SFE AAIAZITE A WollA free radical2 #
, @A 5at Agdete] 7+ AW 9 L
° &7} Hug Ageddg AAT &
= AE FEEY I 4L 1ds] 574

N
rr
e
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g & o] wo] AR EY itk AUR FEE
KP), =ZFgdo|A #AA F2EHE ¥ *
FTAHA HAAE o8 dUR HEE
(KP-HE)o] ahtst o] 9l A1 sHlsh]
skl DPPH radical AAZAS =A5I9ch
KP9] 7% 500 pg/mL H=ollA 46.71%2] &
A4S YEHE HEE 500 pg/mL skl
60.15%=2 Yepgton KP-HEE 22 HLofA
84.42%9] &/d-& JetWlth(Fig. D).

OKP
OHE
100 EKP-HE

80 |
60
40

20

DPPH radical scavenging activity(%)

o L

50 5 25 30 250

500 (ug/ml)

Ascorbic

" Concentration
acid

Fig. 1. DPPH radical scavenging activity of

fermented Kalopanax pictus with H.
mycelium(KP-HE),
Kalopanax  pictusKP), and  H.
erinaceum(HE). The reaction mixture
mM DPPH in the
presence or absence of  various
concentrations of KP, HE and KP-HE
at 37C for 20 min. The values
represent the meanxS.D. for triplicate

erinaceum

contained 0.1

experiments. Significantly different from
the ascorbic acid treated group.
"p<0.05, “"p<0.01.

DPPH radical &A%/de] &% A3}, KP, HE,
KP-HEE R%F Fkof H&ia fFoder &
Aol 2719tk ®3t KP-HEX= KP ¥ HE Bt}
9 =7 g4L yUetdth Kim 5[1612 duf
ool d4 FEEO] 500 pg/mL BkofA
32%, AUF 41 EF FEES T2 FEA
37%°] DPPH AAEAHS Jehigdty =13}t
art.

EddE, fe4l EffEkolE Fo HEA
RIEE9 4% AAFAFel 21, 53] A=A
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*OH radical& 53t &
o] 1 gste] ofsl 9 S

o8 HIHARH1T]. FEAE9] H¢ F
I #Fol 30 mg/g olgY AS FHeld
s S-S Yehe Aoz dHA JeHIs).
o & EYdlse] g T EEkolE o
FE 30mg/g ol o ez BuEo] gIrH19].
B o3 Ao KP-HEZ} KPe} HEO| H]sf
AHe R =2 radical 2AZAHS Ze= AL
ROl A FAA] ofFt dubE Ha A
AfEtddE 278 5 Ade Seulsn 9t
Lo|EA BAES0] Zrely] gE]l Aog A=

ek

Z5 o rlr o 1 2
LF?.:E N
oy &

3.2, ABTS radical A7{&Hd

ABTS radical #42 @4tet &40 olsto]
radical®] & FZAo] FgMoz SEE 7
2 o]gste] EHoH= WHe=z  hydrophilic
antioxidant®} lipophilic antioxidant & chain
breaking antioxidant® &4 4 91l aqueous
phase @ organic phase ®Fol &-go] 755ttt
L o] EAoln, DPPH radical &71&A41H=
ARl e Holg ZAor dHA Sl
[20]. 2 <AFelA KPE= radical &AEAdo] A9
U] e¥ekew  HES A% 100 pg/mL &
Lo 81.12%°] B/d< ety KP-HES] 7
S 22 FZA 90.34%2 Aol TEREATH
(Fig. 2).

ABTS radical £718/d> HES} KP-HE®] 7
T F=ob SUFeel wet &4do] folstA St
te 25 &l & 5 ik oleh &2 ARE
53 KP-HEE KPe} HEo| H|3] ABTS radical
471 0] FHold Zo=m wdEglon o]
DPPH radical A7y Sz wjat Ane
HeErSTE. Jun 52112 dUF 9 I =&
0] 125 pug/mL XA 42% ABTS &AL
S eI ol FEEC 2E Qe
ohe] EduEel ot Aor oiFshaltt

ol

OKP
OHE
BKP-HE

i

B a ® s
s 2 g 8

ABTS radical scavenging activity(%o)

e
S

] all
o LI - ]
10 1 E] 10 5

Ascorbic
acid

0 100 (pg/mL)

Concentration

Fig. 2. ABTS radical scavenging activity of
fermented Kalopanax pictus with H.

erinaceum mycelium(KP-HE),
Kalopanax  pictusKP), and  H.
erinaceurn(HE). mycelium(SBT-HE).

The reaction mixture contained 7 mM
ABTS and 2.5 mM
persulfate

potassium
in the presence or absence
of various concentrations of KP, HE
and KP-HE at 37C for 10 min. The
values represent the mean+S.D. for
triplicate  experiments.  Significantly
different from the ascorbic acid treated

group. 'p<0.05, ""p<0.01.

3.3. DNAQ| Atstx &40l CHSH HS &g

Peroxyl radical2 A|&o|i} DNAS Hh-g-51oq
A &4 st pUCI9  DNACD.1
mg/mL)°ll 10 mM AAPHE 7lste] 4hshz &
e kst HRSHE agarose  gel
electrophoresis §F & gel 4] DNAE et
o}, pUC19 DNA+E supercoil form(1)2e2 ek
WO (Fig. 3, lane 1), DNAZ} 4Atshd &4
3¢ strand breakage?t ¥olut nicked circular
form(I)o] &= AHFig. 3, lane 2). ©]¢t &
2 Atekd AR 279 50, 100, 500, 1000 u
g/mLe] sE2 KP¥#} HES A& wf, DNA
O] 4Fe}A EAfo]l HowA] Fotglnt (Fig. 3, A,
B). ¥t KP-HEE A3 wle =7t 57
Sto]l w2}l strand breakageZt A|EI, 500
ug/mLAAEE DNA A3hs &8 FSisH
Hoste Aoz yehdth(Fig. 3. O).
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(A)

'E' = KP (pg/mL)

: =

G « 50 100 500 1000

1 2 3 4 5 6
(B) i

T = HE (ng/mL)

E X

[SI 50 100 500 1000

1 2 3 4 5 6
© E] = KP-HE (pg/mL)

E =z

S 4 50 100 500 1000

Fig. 3. Protective  effects  of  fermented
Kalopanax pictus with H. erinaceum
mycelium (KP-HE), Kalopanax

pictus(KP), and H. erinaceum(HE) on
DNA strand breakage induced by
peroxyl radical. pUC 19 DNA was
incubated with 10 mM AAPH in the
presence of various concentrations of
KP(A), HE(B) and KP-HE(C) at 37T
for 2 h.

A HollA free radicalell o]t DNAS] &4
2 DNA cleavage E+ fragmentation @4fo] &
o]luym™  deoxyguanosine ®A7}  8-hydroxy
deoxy—guanosine® 2 HPEHID o]F2 HAI
AdAe 543}, dF, =9 o 5 22 E
o] AdHnal A ArH22). wEhbA A
TaE2 DNAS Aeh &S HIgomA
Leotel Aol oo Z=go] 2 Zo=m AZH
=8

3.4, Ap SHEoO| st &E

Ap wAe otxzzlolw]  H(Alzhimer's
disease: AD)& do7]= A9 =4 Fol stz
or#]x 9lrh. ADE AAls] Adets & 2z

20| HSxI8

Journal of Oil & Applied Science

B WHt=A AL Tz —4% jo] k] &
EHHogA fEEE AoR d#A Q. o]
HoH= AD 22t9] ¥ &of Ap @Ol senile
plaqueE ¥4t microglia®}t astrocytes°] &
A3}ET proinflammatory cytokines ItsHA|
AP wet S5 U344 9% §he2 g2
ik &deA Qeh23]. AN Ee B4 do
7l AR Y] ofuiAite] Fie dRtH o= 4270
2 dHA ot 59| HAFAME AB-p7t T
F A= FHE €oA plaques P45t
HE fEsit=s A3t BuEHA AR9 &

AAAE= M2 ADS A 2AE A¥st= ‘Zﬂ
ol Fa% A7t =HtH24]. 2 AfAE=

30 o o

OKP
140 | PHE
mKP-HE
_ 120 .
g “ o,
T | i (L
z
g
.E 80
2
= 60
=
2
40
20
0
Control 50 250

Concentration (pg/mL)

Fig. 4. Protective  effects  of  fermented

Kalopanax pictus with H. erinaceum
(KP-HE), Kalopanax
pictus(KP), and H. erinaceum(HE) on
AB1-4 aggregation. 20 uM Afi-a
was incubated in 10 mM potassium
phosphate buffer(pH 7.4) with the
presence of various concentrations of
KP(A), HE(®B) and KP-HE(C) at 37C
for 24 h. The Reaction mixture were
performed in  steps

mycelium

reacted  with
thioflavin—T. The fluorescence emission
spectrum of the sample was then
monitored  between 470 and 570
nm(excitation, 440 nm) using CYT3MF
spectrofluorometer(BioTek). The values
represent the mean=S.D. for triplicate
experiments. Significantly different from

the control. "p<0.05, “"p<0.01.
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AB1-p9 $3-ol KP, HE, KP-HE©o| o|H 3
< nxE A LotEgtth Potassium phosphate
(pH 7.4)9] bufferolld A g 15 SHAZIL &
HAAE thioflavin T(Th-TE FMA7|= HHS
ol 3 AEE SFstuch o] dojv=
z739] KP, HE, KP-HES FZ®= 2z|s}o]
HES 171 & thioflavin T(Th-T)E #H7}ste] 2+
Hhg HB-E spectrofluorometer2 &% A3t KP
°F HE9] A% AB1-»% ¥ controld} H|1s}
o] A9 Wyt glelth. ¥hH KP-HES A¢E=
FEIb SU1stel wEl AR S-S AlISHE
Aoz el ti(Fig. 4).

ol¢} T2 AIE Fo dUF TEREC] A
-2 SRR 7IQIste ofd=RolE9] Ak

oL
il

1

Qh
My
39,

ot
S
il=y

U

o

Il

N,

or

‘.ﬂ

N

i)

oft >
o]

%;
e oo 19 w

waEg. doE ¥4 A7E
oA BAZ NA FAAE ol8e A
9 Aoz Azndd,

fol
o
o
olo
o
il
-

3.5, MzM=E =

AR 1-poll &3 AlZAFES] AR HEEC] of
H J&FS v|x]e= AE HHStIT AL s A
gI5}7] 2A17F Aol KP-HEE s=¥=z A5ty
AB 15 50 uM Hzlote] e At AR 4
E AT AE] BEEL 45.16%2 H4AE
Htt 54.84% ZTAastgoy KP-HEE 10 g
g/mL FEE Aot Al FEELZ 50.80%%
I 300 pg/mlE A FZRAME AFEE0]
05.35%= UEPHO2A A 1-4,TH Hegh Ao
H|5te] f-oJ3t F7HE UERATH(pK0.01) (Fig. 5).

71E A7 Aol ostH 2|ufRiRre] kofA
AB7F S7kstH 244 SRRttt
delr] glom EAataol F7he M &4
I e @wo] Qlrka dA QUtH25]. E[t
ggitael ZH/E AT HEELES
HolA Agell &gt A &S HAAITE B
1% QUTH26]. wEbA AURE HREEC] Qg Al
ZO| AstA gAfe] tigt S ik Hx Ao
MO AAAMZ AP Ao FFE & A= A
Zreet,

i ooX

30, o]N

120

80

60

40

Cell viability (% of control)

20

Control Oxidized 10 50 100 300
YLIF L2 & (ngmL)

Fig. 5. Protective  effects  of  fermented
Kalopanax pictus with H. erinaceum
mycelium (KP-HE) on cell death
induced by Api-4. SH-SYSY cells
were treated with 50 uM Afi-4 in
the presence or absence of varying
concentrations of KP-HE for 24 h,
and cell viabilities were estimated by
with a colorimetric assay using MTT.
The values represent the mean+S.D.
for triplicate experiments. Significantly
different from the control. p<0.05,

"p<0.01.

3.6. ROS Mol Cigt Fet

AR ol 9§ MEZAFEA ROSAHAZ HE
ol mX= FFE THSHUTE Fig. 6004
Control ZEA] F-E9] Atto] Yelhb= FFHF
of Hls] A EA] Aol Yehts FFAHETL
o =4 Jetdth o= ABia AT AlZoA
ROS7F AAEINSS dvehdl Zolw o7
KP-HEE 500 uxg/mL sz A5t A3} 4%
AE7t A9 dAEE & 4 AU AR«
AB e AR hippocampus®t cortex©]]
ZHEHA Tl 24, dgte] AsHE fE%
g Aol HFTH27]. ol= ARV LA E
Aoz A BANEAES 4HEA &AL F
g 5 glom TFHCE AEO AEE fk
Th= AR A} ESH ROSQ A Z7)
= & SfutellAe] 4atst =& FrA, MDASH i
ARlrEa HHoR QI 47 &4t AFEE Tt
&3} AFIvta e QlrH28]. ol 72 A
=g B dUR HaEY e 431 3§

ol 1 o2

]
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o]—Eﬂ Zo|& ilﬁ% A W ROS a7%3 A
g

AP 50puM

Control Ap YT eaE

effects of fermented

Kalopanax pictus with H. erinaceum

Fig. 6. Protective

mycelium (KP-HE) on the generation
of ROS induced by AB1-4. 50 uM A
B1-42 was added to the cells for 24 h,
and then examined by fluorescence

microscopy  after
DCF-DA.

staining ~ with
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