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82 9 B dFE 5532 FEES PCI2 ¥ BV2 AlZAA AA5E A4 gt 852 Frsi
b skt SEot: FEwE SRTE FESI] PCL12 9 BV2 AlZ2 MTIT 242 54 &
& A6k L-glutamate® F=jt PC12 AIZE Fof A2 HE a5d opfdE7 & X opA
Aol ~ElobA] E4L Wrlskdrt. Rl LPSE GEgt BV2 AEES 59 nitric oxide (NO) %
prostaglandin E2 (PGE2) A 59 FEF Ee= =45t western blot 24& T3] NK-«kB,
p38 JNK, caspase-3 ¢ @l AHFS LlsHGth. FFotx FEE2 200 w/ml F=E ALt

a1, 10, 100 (ug/ml) sIofA Aﬂi =40l YeRIR] okttt L-glutamate2 53 PC12 A oA
%—4 AGA A HS G553 otEEY Fe S7F oEEolE oM 24 ATt yehdoh
? =5tz 3225 NO % PGE2 A= NK-xB, p38, INK, caspase-3 59 ghlad @S o
Alskelet. olef &2 Ait= FF5tR FEEC O]X]Laﬂoﬂ oigh o 2 7id '5ol S HERdth
etA FFot2 FEE2 JATY MAdS At e Hd A= 82 5 Qdth

FAo] - EFNE, HGANE, vl RAE, IxEE A, HA 2A]

Abstract : The aim of this study is to evaluate the efficacy of cordyceps militaris extracts for the
improvement of cognitive dysfunction in PC12 and BV2 cells. Cordyceps militaris extracts was
prepared by extracting with distilled water. Cell viability was assessed by MTT assay using PC12
cells and BV2 cells. Confirmed effects of L-glutamate induced cytotoxicity test, Acetylcoline (ACh)
concentration, and Acetylcolinestase (AChE) activity in PC12 cells. Anti-inflammatory activities of
cordyceps militaris extracts was measured through changes in the levels of nitric oxide (NO), and
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prostaglandin E2 (PGE,) on lipopolysaccharide(LPS)—-induced BV2 cell. In addition, we measured
the expression of NF-«B, p38, JNK, and caspase—3 in western blot analysis. Cordyceps militaris

extracts showed no cytotoxicity at the concentrations of 1, 10, and 100 ug/m{ except for the
concentration of 200 wg/ml. Cordyceps militaris extracts protected the cell and exhibited significant
increases in the ACh concentration and a significant decrease in the AChE activity in L-glutamate

induced PC12 cells. Moreover, cordyceps militaris extracts inhibited the productions NO, and PGE2
level and the protein expression of NF-«x B, p38, JNK, caspase-3 in LPS—induced BV2 cells. These
results indicate that cordyceps militaris extracts possible prevented and improved cognitive
dysfuction symptoms. Thus, cordyceps militaris extracts may be a novel natural material option for

the improvement of cognitive dysfunction.
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1. M E

o5t 7|&e] Wad g o] FAAHA ot
2t gl 654 ol Q1= 2010 oF 542
ok ol 20159 ¢F 6569 Hozg ZFUtshith
[1]. o]= <lsf <14 Agte] tigt AMRA TA
T e =obA 2uf (Dementia), YZ5tolm
(Alzheimer’s disease) S Z+H& A7} &sH
AP it o]eh T2 kA Aztol FFH
]l BEAL QIZte 1/t & I 719y o
Azd, do] A 59, ¥EE, A5 59 UA
58 Aot HIFEH AL
A B 7 AAE A g 13 AL
3lof F4Holgt & 4 qlrt2l.

AR AHste] izt d9lez= Ho £
=, A74ARe o Y Sol 4% aeEat
nEZCgote] 7|5 ATt caspase B}l
o)t Az AZAEAL  7]H(apoptosis
mechanism)¥} G=, A5tz AEH A otAEHE
2 o AH|2HA| (acetylcholineesterase, AChE)®] &
7kl 93t AoR deA Q3,41

ol¢t Z2 AAFH MAE s A AHEE

frtl
fol
H
0y
rO
rO
>,
or r
W

£ HE¥dd  ARARE a-tocopherol,
selegiline, NMDA-glutame A A
(N-methyl-D-aspartate  receptor antagonist,
NMDA antagonist), OMEZ  GAAA

(acetylcholineesterase inhibitor, AChED) So] A}
g5lo] A3 glovt, w14 el et
1 7F B, A4y AE 9 FE8e] HilE
Qolls), warge] gugol 2 anae A

g

Rl

cordyceps militaris, neurons cells, microglia cells, improvement of cognitive dysfunction,

QEe BT A4S Fag W96l Fe7),
AoR18), vlmkalo), AAHI0), BEAH1 5ol
ao] T A7 Fo ezt

Ol

s

2 Ao AR FFStER(Cordyeeps
Militaris)= A&l 2259 Adlel AAlst
2 Sl ol £FE AA 25 9
o= AAAZY A= MA FF S cshur W
Zrd-=(clavicipitales), ZFdH(calvicitaceae),
Gt (ascomycota)oll &otH AlA ZFx]ofA
ol Zhsotrti2]l. FFckxo] dimza AJE<
cordycepin(3” —deoxyadenosie)e] W
(13]3 getl14], FAS15], Fat16] 5ol
o] HYHY glow, FFotx FEE2 Ul

£ &9l Fe12], = [
AA19], Fx[20] Foll BF© L
L opF] QIx5 el wet dAte zsgH B
7F gleh

olof wt 2 Ao AFAME &
73 2H7F olgt PC12 Al Y FFA%A
AN o]zt vAlot Al E (microglial cel)$l BV2
Azs E8ste] AFARZ 715 Bl 24
(glutamate) B3 9 acetylcholine (ACh) &%,
acetylcholinesterase (AChE) 24, 9%, o
4 3d 5 AT AHE Ot dAE
ELISA E+= western blot 7|82 F3al &QIge
24 FFotx FEE°l dAEY Astel oigt
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o] 7MsdE AsHer HEstal o yoprt ot
£ Ag &8 4 = 7124 AsE At
1A SHeiTh B AT SAlOl oY =opel

¢

2%

d

N, ol
©
4

- 469 -



Vol. 36, No. 2 (2019)

A aAlZAL) Fgol NsoinE 7|24 A=
2 Azstux sct

2. Mz H Wy

21, A=

=SUWAt  F55tZ(Cordyceps  Militaris  ©]3},
CMeg 87)) 282 FYsitKorea)o A 0j
ste] 20C9] WEae] Byksh Aol o]-&st
Ak

2.2, N2t ¥ 717]

AloFe Gel red (Sigma Co.,, U.S.A),
Dulbecco's phosphate buffered saline (D-PBS :
Welgene, Korea), Dulbecco's Modified Eagle's
Medium (DMEM : Gibco BRL Co., U.S.A),
SHjot@3 (fetal bovine serum: FBS, Invitrogen
Co., U.S.A)), Lipopolysaccharide (LPS : Sigma

Co., US.A), CCK-8 assay kit (Dojindo,
Korea), Nitric oxide detection kit (Intron
Biotechnology, Korea), Dimethyl sulfoxide
(DMSO @ Sigma Co., U.S.A), Penicillin

(Hyclone, Co., U.S.A.), Streptomycin (Hyclone
Co., US.A), Agarose (FMC Co., U.S.A),
Trypan  blue  (Sigma  Co.,  US.A),
Choline/Acetylcholine  Assay kit (abcam Co.,
US.A), total RNA prep kit (Intronbio.,
Korea), Pro—prep protein Extraction Solution
(Intronbio. Co., U.S.A.), Precision Plus Protein
Dual color Standards (BIO-RAD Co., Japan),
LDS Sample Buffer (4x) (Intronbio. Co.,
U.S.A), 30%  Acrylamide/Bis  Solution
29:1(3.3%C) (BIO-RAD Co., Japan), Skim
Milk (BD Co., France), NF-kappa—B Rabbit
mAb (Cell Signaling Co., U.S.A.), Caspace—3
Rabbit mAb (Cell Signaling Co., U.S.A),
Caspace-9 Rabbit mAb (Cell Signaling Co.,
U.S.A), JNK Rabbit mAb (Cell Signaling Co.,
U.S.A.), Beta—actin Rabbit mAb (Cell Signaling
Co., US.A), Pierce BCA Proein Assay Kit
(Thermo Co., US.A), Anti-rabbit IgG (Cell
Signaling Co., U.S.A.), TEMED (BIO-RAD
Co., Japan) 52 ARSI &g, 77| CO,
incubator (Forma scientific Co., U.S.A.), Clean
bench (Vision scientific Co., Korea), ELISA

PC12%} BV2 AlZofA FFotx 229 JAE 71 &% 3

reader (Molecular Devices Co., U.S.A.), Light
Microscope  (Carl  Zeiss, Co., Germany),
Fusion—-SL (Vilber Lourmat., Deutschland) 5&
A3,

rotary vacuum evaporatoroA ¢t %35t
=9 NS freeze dryer2 52 ZAXo %
22 YEa(-80C)ollA HykstHA Aol whet
2a% T2 FF5ol 845kl ARSI

2.4, M= HH

Age] AHgHE PCI2 AlZE 10% |HIEAst
A (heat—inactivated horse serum), 5% fetal
bovine serum (FBS), 100 units/m¢ penicillin,
100 wg/ml streptomycin®] $HFE RPMI Hjz]o]
A EleFstelTh. PC12 AlEo] 100 ng/mee] 7S
nerve growth factorg 94 E<F AHeste] A=
S 2R FHT AY okF Al AIZE 1% FBS
7t ZgEo] gl RPMI HiAZ &A wiekata
AP ZPseit.

BV2 HEZE 10% fetal bovine serum (FBS)2}
1% penicillin®e2 ZAH DMEM Hiz] 1 mlS
Hol EeAFHTE 100 mm dishol]l 9 m{e] wiA| &
i, AlxE FRAA Azl G7C, 5%
COpOllA HiFsta Ad-E Asgstqict.

25 M= =4 =39

PC129} BV2 HlZE 96 well plateo]] 1.5x10°
cells/well2 EF5to] Alamufekr]ofA 24A17F A
gstct. A AlF Hol A2 wjgHoz W
Aok, CM FE=2 22 1, 10, 100, 200
(ug/m)®] FE= A2 ote] ThA] 24A17F F3F HY
otk PC12 Al=xE: wiF & 10 wo
CCK-8 &g Hrlste] 3087 H-A1A 108
7r 94 EEstka PBSZ AlAsHeh o]% HA]
£ AAT &2 100 w dimethyl sulfoxide
(DMSO)E 4ol formazan AAAE -§alisted
450 nmollA FFEo] HSE ZH5to] thRo
gt Al eSS WMELZ ZASHYTE BV2
Ma= viF & HiF & 10 @] CCK-8 &S



2.6. L—glutamate2 K= MZAME 25
=5 &%

PC12 HIZZ 96 well plateo] 2x10° cells/well
2 ZFoto] AlzuferiellA 24417t Bt HieFst
Ak Ad AlF Hof| Mz Hjgdes wAst
A1, FEES 47 1, 10, 100 (ug/md)e] sk
o} L-glutamateE 20 mM9] FE=2 A5}
54e FEet F 24X S wiekelth A
% 10 wl®] CCK-8 XS F7tste] 3027+ wh
SAZT ¥ § 1023 94 E2fstal, PBS=
AlFstelet. w2 E AAT o2& 100 @ DMSO
£ 9ol formazan ZAAAE
nmolA FFE0] HIE SA sk

2.7. Acetylcholine (ACh) %
Acetylcholinesterase (AChE) &M =X

PC12 AIZZ 12 well plateo]] 2x10° cells/well
2 BEote] AajekrloAl 24417t F<t Biekst
Atk AP AIF Ao A2 vigA ez WAt
9, CM FEZES 1, 10, 100 wg/mle] sk
L-glutamateE 20 mM9] HE2 A5t 244]
B sttt v & 9 293 4
50 w9t 1% hydroxylamine 50 W& &35
FeCl; (10% in 0.1 N HClD) 500 W& 37}st
540 nmelA FEFEo WHIE S5t
AChE =42 96 well plated] 94 &7 T
AAHE 50 W BFste] 50 we] standarde}
Colorimetric Reaction Mix (choline + AchE)
50w ¥e § 3087 ¥ReS A & 570
nmof|A SO HIE S5t

HJob R 12 Y

2.8. Nitric oxide(NO) A2t

BV2 AIZE 96 well plateo] 1.5x10° cells/well
2 2Fote] AlEuferlef Al 24A1%F Ft ek
stath v ¥ AR vigHoz wAeha
CM FE=2 1, 10, 100 (ug/md)2] s=of LPS
S 1 wg/mle] 52 FA AHEste] thA] 244]
7+ o wjoFslstt. ©]% Nitric oxide detection
kite] N1 buffer 50 wE Z+ wello] =35t 10
B2 AFRoflA HEZAIZ] N2 buffer 50 WS
F7E Agste] 1083 Ao g §
540 mollA EFEe] WHILE St Rl
gt NO A5 WE&2 HASHIT

2.9. Prostaglandin E2 (PGEy) MMzl =
BV2 A|ZZE 96 well plateol] 1.5x10° cells/well
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2 ZFot] MEEjGTINA 24413 FF Bl
st vl & A= Higdor wASAL

1, 10, 100 (ug/m)e] ‘Lol LPS
ug/mlo] FEZ FAOl AEste] ThA] 244]

£1
7F & wistaiTh o] A 500 WE 25
sto] ¢ EEE st 96 well platee] 150

w”  BF35le]  PGE, mouse monoclonal
antibodyE 50 w® F7}sto] Ad-2oA 1A1ZF &F
LA At 9% & PGE, conjugate 50 wlE A
7hote]  A2ollA 2A17F whgotal AlEASA
(Wash buffer) 400 wS o]&3to] AlH 7+ 3,
substrate solution 200 W& H7}ste] 2 2ot
5tal 308 HRAIZAE 540 mollA SEEo] W
312 =A517] A stop solution 50 WS H7}st

2,10, CHHZE W5 =H

BV2 HZZ 96 well plateol] 1.5%10° cells/well
& okl AlEmefriolal 2447 Fetb wik
sk, Wi % Aze deeloz mAST
CM F2E& 1, 10, 100 (ug/m)e] sof LPS
1 ug/mle] F=2 FAlol A2jsto] ThA] 244]
Fb slepstelct ik 7, 24 Heleel &
AlZZE PBSE 23] AIHSHLL, cell lysis buffer
cell& harvestdle] L-ZoflA 30E37F ¥-3A31
g oAl A Zeste] Ador o
A Aeolleh. FUL o] TaEE WE
LDS Sample Buffer (4x)2} go] dol A
+ 1 MEE 12% SDS-PAGE H719%
%, 5% skim milkZ 1h blocking 3%
NF-kappa—B Rabbit mAb, JUN Rabbit mAb,
p38 Rabbit mAb, caspase-3 Rabbit mAb,
caspase—9 Rabbit mAb, S -actin Rabbit mAb,
anti-rabbit [gG2 ECL detection £ o7 &9l

sset.

rdk rlo oL

S22 I rfo i onj

)

2.11. SAHXE

o= AddinEs 33 vE S4stgen Hd
FEEFHA A mean+S D)2 HASHICE iRt
e AEFZHY] MW= one-way analysis of
variance ~ (ANOVA) HMHL2  o]&351%11,
Student’s t-test& Ahgote] SAZA 994 H
Z35hoh™ p<0.001, " p<0.01, " p0.05).
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3. gt ¥ nF

1. MZ=d

PC12 8 BV2 AlZoA CM FE=9 A=
AEEE SRl 43 CM FEE2 1, 10, 100
(ug/ml) sEAAE ol Bls| 99% o2l

/lﬂ =

Zgo] FEgloy 200 wg/ml HEOAA

PC12 A= 75%, BV2 M|EZo|A+= 88%°] A
8] et Sedol SelslglriFig 1A, )
ole} e AWE Wom ojFe] mE AWL
1,10, 100 (ug/mb) =717 Aeshelet.

A 120
100
80
60
40

20

Cell viability in PC12 cells (%)

—
o
=
-
~
o

100

80

60

40

Cell viability in BV2 cells (%)

20

o

Fig. 1.

3.2,

Control

CM extract

Control

CM extract

Effects of cell viability on CM extracts
in PC12 (A) and BV2 (B) cells. Each
cell was treated with 1, 10, 100, and
200 (ug/ml) of CM extract for 24hr.
Cytotoxicity was measured using an
MTT assay. The results were expressed
as mean * S.D.

L-glutamate2 |SEE PC12 MZAME
HsS &1

Glutamatex= &2 4174 dg =2=24 44

PC12¢9t BV2 A|ZoJA FFotx FE2EY AAsY /Ad a3 5

*11534 7t o] ZAsta, gt X 75

o] Qo] WA 947 ZRESIAT, X &
4 iRt A S22 B A7 Al o] 2w
AreHE X5t} & A1A 9] Az AEE Foff *
e} grzstolmel e Q175 HAIE Yo7
= ZAor dHA SlvH21-23]

L-glutamate2 FZ¥ PC12 AIZAEA
CM F£E9 HS 855 &It 4%, CM &
82 L-glutamateThS AH&gt of H|5)] 10,
100 (ug/ml) oA —rr/PH A= (p<0.001)
7B vEh ABAEZ BS &Fo] ERIFdct
(Fig. 2). ol¢} ZL AdEs CM FEE
glutamate®] ¥l o5t A& 2AES Ho S
T doem, ol Foll IAFE AskE uwldel
Fold o Sl diAEAe] ATo] Mt A
O& W webd 13t ARl s
U FAHAA Q1xE5E 7\15}% A 4 9l
shube] A7) A = 9orEe W=

_]

1
o
P o

2

o D-h‘-l

i) rlr
_{

120

-
o
S

40 —]
) | . .

Control ‘ L-glutamate

L-glutamate induced cell viability (%)
@
s

o

L-glutamate + CM extract

Fig. 2. Effects of L-glutamate—induced cell
viability on CM extracts in PC12 cells.
Cells were treated with 1, 10, and 100
(ug/md) of CM extract in the presence
of 20 mM L-glutamate for 24hr. Cell
viability was measured using an MTT
assay. The results were expressed as
mean * S.D. (Significance of results,

& %k 3k

: p<0.001 vs L-glutamate group)

3.3. OIMIESEl &g U oM SEloAHE}
H g
OLAIEZH(ACh)2  acetyl CoA%} choline
acetyltransferase (ChAT)9] &4 ZHgo=g A
o, oA EZoAEHl2tAS] A O =2 acetate
9} cholineez2 EJ|HH24]. AChe AIZA|ZL
A AR AFHAGEAEN B 47 dAE=E

L
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Nxde B 35

st Hu24].

o rx
ol
)

O
i

o I
i
N,
2

AP gasol glol QA% Aste]
FFe RolFt o

B Al ACh e = T7F Fa%t A
et oF & Qo251
o Z o AHZHAI(AChE)e] Z7}= ACh

o ol TR A5 Astel pelol
ot AChE&= ofAlRE7IS] 7ol Al SH2E4
H(cholinergic transmission)= A slstal Q1A
S HAE ookt Aol W] JFS m
2oz geA ArH24,25]. 5, AChE &
o] F7he AU A7 -goe] st o=n 719
EE sEo] @As] "olEHE Fa% A
=2 A 9gtex= AChE 9AE &8 ACh
= 771 WS E85kar ITHR26].

B AFoA L-glutamate® F=H PC12 A
AN CM FE5E29] oEEY dF 4
oplEZ o AH Al S g 23 CM
F2E2 L-glutamateThS A3t Fof| H|g| o}
AEEd g2 10, 100 (ug/md) FZONA, oAl

o N ofr 2 EN, ool

SEAS
sk

= =

= Sre

I AHEAE BE FRA fo4 e
p @ (p<0.05, p<0.01)2] F7tet AV Zzt &
=] Ack(Fig. 3A, B). o|e} T2 Aib= oA

T zsloln] WstolA ACh ol AATH

e

@ 120

100

80

60 ~—
40
20 - ]

Control | L-glutamate 1 ‘
L-glutamate + CM extract

Acetylcholine concentration (%)

o

Fig. 3.

L1
' I
10 ‘ 100 N

Acetylcholinesterase activity{%)
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tjalA e, d5 FA A &/d3HE microglia
cellz 4% "i7HEHEQ] prostaglandind}t nitric
oxide 52 AISH HH27]. 53], LPSe}t 22
=27t S5A738A00 AT =W dx]5E
Wb ofye} HpolHAy HPom QIgE 7o
AEeE o FEel Ast WAEA H=t
BV2 A|i= o]e} T2 Ak Hojo] lof Fast
Azt & 4= Sl

NO+E nitrix oxide synthase (NOS)o] 2
L-arginineS 27 ¥ == 22 45 A
Az ¥ 750 ABET, AW Soll a
o|QITH28]. ®RE, PGE| $7h= &4 ¢
A axpaolal A&SHA Fart EHA
37 45 27 dAE TAEEAR fEsH

(o]
5 N

oo rfL A o o

B2 PGEE 9% AN 71 Fesd @
G olEk B9, FRAAANN @30l wyew
YD A T £ vgos A7,
247, A% 9 OMde] BEE B A

4 -

) I
0-—

Control ‘ L-glutamate

1 | 10 ‘
L-glutamate + CM extract

100

Effects of L-glutamate—induced acetylcholine concentration(A), and Acetylcholinesterase

activity(B) on CM extracts in PC12 cells. Cells were treated with 1, 10, and 100 (ug/m¢)
of CM extract in the presence of 20 mM L-glutamate for 24hr. Acetylcholine
concentration and acetylcholinesterase activity were measured using an ELISA assay. The

results were expressed as mean * S.D. (significance of results,

vs L—glutamate group)

* 1 p<0.05, ** 1 p<0.01
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N2 e zAlsHl HnE FRA5A0 &
B9 @3 AAE A5 A el
Zoltt,

2 dAFA LPS2 fZE BV2 AlEofA

CM F&&9 NO ¥ PGE, =< &<t 2
T, CM FEEL LPSTHS Azt o] H|s|
NO 4= 2t skolA, PCGE, =S
10, 100 (ug/md) w=oA K8 U= p #
(p<0.05, p<0.0D)o] A4t Sl AthFig. 4A,
B). ol¢} 2 A= CM FEE°] LPSof| 2sf
IP4E NO ¥ PCE, BA=5S axpez 3
AAFe o F5A7A ] voly A JERE <l

& A3 M AA Ao BT A, P

3.4, THEHE HiSigk
RE 55 ANX {34 HAEE nuclear

factor kappa-—light—chain—enhancer of activated

B cells (NF-xB)+= microglia MZEA @G5 41
oA ]Oﬂ’q A5 24T I3 AtolEFRIS &
e oot g5l wE ¥ 223 AFA=E
S &HAA Adaet s, 71 Fo A
APEE Aoz IHA Q29,301 E3], thF
gt AFE Foll AFACNA AR (Brain-

derived neurotrophic factor; BDNF, Nerve

40
) .

Contrd | LPS

&
=
B
s

-
=
=3

@
=]

=3
=3

Nitric oxide level(%)

o

LF'S +CM extract

PC12%} BV2 AlZoflA] F5ok2

® 120

Prostaglandin E2 level(%)

growth factor; NGF) ¥ glutamate®} &2 AlH
2 o] s /4detEH NF-x B7F Al 7}
ads HxAzloryn HiEzog okg 9 79
& ZASH Hoha Biso] X AlzofA
NF-x B ogt2 "¢ Fasitty & 4 Sl
[31,32].

p38 mitogen—activated protein kinase (p38)z}t
c—JUN N-terminal kinases (JNK)&= &/44t4
= = /l]_g ohag 2l OI-A-I quﬂ LPS S} e
oheFet AE#A Z=o]  WHESHE mitogen—
activated protein kinases (MAPKs)®] ¢+ FHZ
nEFZEgote] EAstAY oA 2gSt= &
W dedo] g ws) T Al 73 9 Al
AME = FolA Aol fEe][33], p38 A
Al 27F Aok g5 Agke] it Am
Az &8=1 INKe] &49h= Ef{Fet 25
A d5 whgel Zlofste Aew deA Qo
[34]. ESH cysteineAle] TEE Es| &<l
caspaser= @=stolmel e AAAZ 2AE i}
ol obdzelE HE 4A AFA el
(amyloid—beta 4A precursor protein) Ao I

ofste 42 @Al caspase-37F RAEE A
Got FFAAA M2E FEHoHA AsjctA =

1452 HolEed] Heg Axke st
A B B T ool wsha
zde W Fasithy @ 4 9t

.
I ‘
| w0 N

LPS +CM extract

O

Control

100
80 B ]
60
i
2 B ]
, N
| Lps ‘ 1

Fig. 4. Effects of LPS—induced nitric oxide (A), and prostaglandin E2 (B) level on CM extracts

in BV2 cells.

Cells were treated with 1,

10, and 100 (ug/ml) of CM extract in the

presence of 1 wg/ml LPS for 24hr. Nitric oxide and Prostaglandin E2 level were measured

using an ELISA assay. The results were expressed as mean =+
: p<0.01 vs LPS group).

results, * @ p<0.05, **

S.D. (Significance of
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MNF-kB

JMNK

——-
P38  aoeeile SR e ——— S

Fig. 5. Effects of LPS-induced NK-xB, p38, JNK, and caspase—3
protein expression on CM extracts in BV2 cells. Cells treated
with 1, 10, and 100 (ug/m) of CM extracts in the presence of 1
ug/ml LPS for 24hr. Solubilized total protein (20 ug) was
electrophoresed in 12% SDS-PAGE gels and transferred to
nitrocellulose membrane.

2 AFolA LPSE FX¥ BV2 AlZofA CM 1. 5°tx FE2E2 PC12 ¥ BV2 AlZ9] 1,
FZE° NF-xB ¥ p38, JNK, caspase-3 53 0, 100 (ug/ml) SEANA AME &gl
2o ol ddsks geltt A1 CM 25 FE AR Ggkort 200 wg/ml EL oA
2 LPSHHE AFgt ol HIs] 10, 100 (ug/ml) = 540l Yerytt
FhoA oA HAgF 7HAavt Rl SItH(Fig.

5). ol¢} T2 A= CM FEEo] TFAFA 2. B8 258 PCI12 AlZ< 10, 100
of BslE I3 IS NF-xB, p38d &2 (ug/ml) FZoAlA AAAE BT gyt &
iRA FAE Fol sf4st INK gAg B9l lxljom, oiEEd gEFe 10, 100
T Nxo] Estz2 dF oA 352 p38 AHjA| (ug/md) FLolA, oMM EEFHAH A=
ot FARRE 852 7HE 4 flon, FEHES A = oA fAA AdE FUH AAGE
FAMER QA AAEH Aot HA] FAG £ Q) Z+zZy FRIE 9Lt
L a9 HIEYS NK-xB, p38, JNK,
caspase—3 5 TH wiZfAQ] &5 At FItE 3. B%5tx FE2E2 BV2 AR RE =L
oz ekt ot oAl NO A/4d=el, PGE, AAHZE 10,
100 (ug/ml) oA |4 Qe #ATE
1= St
4. B E
4. 5=3l% F2E2 BV2 HEZ9 NF-kB ¥
H o3 PC12 9 BV2 AZoA H=35tx p38, JNK, caspase-3 51 72 ohufz ot
250 figt oxsE A an= selsh dFS 10, 100 (ug/ml) wZoflA Zart

_i'_
S8l AESA 2L T ARE G B shlE et
gt gon), B AN wigoR AxL Aot

of digh AT AMd ase 7R Aze dd

ko)
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