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PalMihapChongMung-Tang(PMCMT) on Protecting Microglia and Inhibiting
Acetylcholinesterase and Oxidants
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Abstract

Objective : This experiment was designed to investigate the effect of the KBHT and
PMCMT extract on protecting microglia and inhibiting acetylcholinesterase and oxidants.

Method : The effects of the KBHT and PMCMT extract on cell death of BV2 microglial
cell line treated by IFN-y ; expression of NO, ROS in BV2 microglial cell line treated by
lipopolysaccharide(LPS) ; AChE activity in PC-12 cell treated by NGF were investigated,
respectively.

Result : The KBHT and PMCMT extract significantly increased cell viability in BV2
microglial cell line treated with IFN-y. The KBHT and PMCMT extract suppressed the NO
and ROS production in BV2 microglial cell line treated by LPS. The KBHT and PMCMT
extract groups also showed inhibition of AChE activity in PC-12 cell line.

Conclusion : According to the above result, it is suggested that the KBHT and PMCMT
extract might be usefully applied for prevention and treatment of Alzheimer’'s disease.

Key Words : KakamBoyangHwanoh-Tang(KBHT), PalMihapChongMung-Tang(PMCMT),
Microglia, acetylcholinesterase, ROS
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8] 7197l ‘3! 715} A A 7159 ddol &

(Al?hemer s dlsease, AD)e] 713 &3}
of HA A Hge] oF 50~60%E AA| st
%E}-I‘Z)'
oA mE HukEQ
% J—Lll(semle plaques) B/
(nurofibrillary tangle) $2 53¢ 4y
A A27e BolwWd Z=Aoz 719 o
Al 33 vhot 58, Ay 9 gdd §

AsEe] Hste} T, A, 37, $&F
Aol Wil 5 FE5gelst e
oo FHRE KBEL2E>VAA “E
B, CREME) *, (HEERF) Vo R
o2 AFH $3x dEAQ HEE KFER
B, S, KB, SR Sl

WHRABS <BHIEE>N A& £59

Aoz § Ve MBRAHA WKS 5%
a3 EE, AEWEE M S kR A

N9 ZE a3 VYeltE A8 A7

Z#E THI v Aot B ARLSHEBEES
f\%ﬁﬁ}ﬁ%ﬂr WHES a4 BHAoE, T4

o <HBREE>Y Haw, AMRERFT
s”‘”li} Zlese] A3 dFdAM R 2 AR
5o B3l g4dn Jom' AT mHg
2 g 7bx) EHBMkT ) R X8} o
ol #4797 AEe g ahebA
ABREGHEHGS B s A3 mRd &84
F et Bodr

olell A= Mk RRIB T /KRS TEH
%ol AD He Zdo g3 AEXES, It
% AChE 94 3 EL}E AR oz szt
7z} AH 5B A 88 BV2 microglial cell

»e.re,,—%w W o

lineol Al MX  AJEE, nitric oxide(NO),
reactive oxygen species(ROS)9] B4 S #F
3l PC12 cell line] 412} AChES] B4 < &
gt fro)gt AfE AU Budte ol
o},

.Mz

1) AleF 9 717

¥ dFol Ag" A2 AChE assay
kittEQM  Research, USA), Dulbecco’s
phosphate buffered saline(D-PBS), penicillin,
streptomycin, DNase typel (¢]A Sigma,
USA), Taq. polymerase, Deoxynucleotide
triphosphate(TaKaRa, Japan), Dulbecco’s
Modified Eagle Medium(DMEM),  Fetal
bovine  serum(FBS, Hyclone, USA),
collagenase A(BM, USA), Agarose(FMC,
USA) 5ol 1 & ANgES 57 € 458

K

AHg-st ot
2 dFo 28" 717l= rotary vaccum
evaporator(Biichi, B-480, Switzerland),

dryer(EYELA FDU-540, Japan),
centrifuge(sigma, USA), bio-freezer(sanyo,

freeze
Japan), Primus 96 thermocycler
system(MWG Biotech.,, Germany), plate
shaker(Lab-Line, USA), ice-maker{%]x =}
8} Korea), ELISA reader(molecular devices,
USA), homogenizer(OMNI, UsA),
VIDEOTRACK(Animal and human being
behaviour

analysis system, Viewpoint,

France), phage contrast microscopy(Nikon,
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Japan), flow cytometer(Becton Dickinson,
Co., USA), So]t}.

2) AX

BV2 microglial cell line2 Tong H. Joh(Burke
Institute, Cornell University, USA) L. &% F
& o} 37T, 5% COp el <] vjekr]ol Al 10%
FBS DMEM2 2 uj<ate] AH-gshdi, PC-12
cell line2 rat® adrenal pheochromocytomaZz
DMEMe©| 10% horse serum¥} 5% FBS,
penicillin(100 U/md), streptomycin (100 ug/mé),
10 pg/me®] gentamycin®] ¥ wiFA S ¥al
v kA H o}

3) oA

Ik i B % A 5 (KakamBoyanglwanoh
-Tang, KBHT)® A4 <@
>V BERARS VIFoR NEKE
FHsta 1 9 HAE pHFAoY EE A
HWEE kst A A, ARGEYIE
(PalMihapChongMung-Tang, PMCMT)& A
7L <HEPESYS 71Fo2 83,
A& AlE AU B g elol A
T 5 FHste ARGt A% 159
&3 &L oS 2o

Prescription of akamBoyangHwanoh-Tang(KBHT)

Herb Galenical Dosel(g)
&5 Radiz Astragali 80
HRE Radix Angelicae Gigantis 4
FALE Radix paeoniae Rubra 3
INE Rhizoma Cnodii 2
i 8 Lumbricus 2
# £ Seman Persicae 2
FANE (2 Flos Carthami P
B & Polygalae Radix 4
BE® Acori Graminei Rhizoma 4
Total amount 103

cH o199 M 2% 2008 -

Prescription of
PalMihapChongMung-Tang{PMCMT)

Herb Galenical Doselg)
BE Rehmanniae Radix Preparata 16
iz Dioscoreae Rhizoma 8
WRE Corni Fructus 8
WK Moutan cortex 6
HESE Hoeten 8
B Alismatis Rhizoma )
Ak Cinnamomi Cortex 2
MFiE  Aconiti Lateralis Radix Preparata 2
g Hoelen 4
BE Polygalae Radix 4
LEH Acori Gramineri Rhizoma 4
Total amount 66

4) A48 x4

IRHPRR A 14 E3103 g), /ARATEH
% 13 %966 gl 47 SR/ 1300 me 713t
o I8 FE7)0A A FE3S FL Ae
&3 AHste o5 PG THRAANE F
ol2 A B2 AZX7E ol4sld A A=z}
o A& IkEERAE FE2E0.25 o), NKE
g 581561 g)& 95 (-84C) BH3sIH
A Agd a9 FEE 5 ste] ARSIt

2. 4

o2

ul-l;.i_j

L=

D AEEE A

(1) AEXu)F

mLFCE BALB/c A& AL # =4
<& FHEL x7tez HY$ F  conical
tube(15 m¢)o ¥ ol 1,400 rpmel A 5 &7+
44 98t FAFAT.  Tubedl
DMEME ¥ 1 37C CO; w71l 2 4
b Eot w3ty 05% trypsin-0.2%
EDTAE #H7Ie ¥ 30 ¢ A 9% F
PBS® 2 3 F#A sz DMEM-10% FBS
o 1 49 & ¥
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2) AZEAR 2 AE JEE &4
AEEX 29 SRB assayHPS okt
HEgste] Ao AL mLFC A%+ 3

7C, 5% CO; wi¥7lold A& A&
Trysin-EDTA §902 &Y AEEo] HE
ol m, 20x10'0e] AMEE 96 wells

platedl] #F3t1 8 F7]1(377C, 5% CONA 2
A ZE ek & kR IB T /\RE T
B FE2EEF 5% 200, 100, 50, 10, 1 ug/ml)
& 2t 48AZE F9F AElstAth

BV2 microglial cell (1x10” cells/24 wells
plate)oll TFN-y(20 U/md)3}, pnvkips s A %
I AREHENE F2E(100, 50, 10 pg/ml)S
Z+zy A3 48 AT <t T A sttt
FEFER Fol gt He PBSE 2 3
A& s 24 wellol 50% TCA 50 wg 7}
33 1 A7 B¢ 4T HX% & =FHFE
5 3 AH3g e well plateE F7] FolA
A z3kJth SRB(0.4% SRB/1% acetic acid)
£N-G 100 h/wellZ 7}8l Aol A 30 &7+
AM3LA 3 0.1% acetic acid X2 oF 4-5
3 AFg oS F7) FH4 A2 10 mM
Tris BaseZ £3|AZ T ©] plateg plate
shaker9l A 3.5 speed® 5 £7} shakingd}iL
ELISA reader® 540 mol A 3 EE &4 3}
o AE AEES ANSFRT

(3) BV2 microglial cell®] e8] W3l &4

BV2 microglial cell o] @ejgxql Hale=
BV2 microglial cell (1x10°cells/24 wells plate)
ol IFN-x(20U/mé) 3}, MMEMEBRAL, K&
A F2E (100us/md, S0ug/ml) & 242 A
g 5td, 4BA1 < Bl gatd 4R EnE o
2 B

O

3) BV2 microglial cell wjoF<l W NO A3 &4
BVZ2 microglial cell& 96 wells plateol
2x10%cells2 EFskTh. o 7)ol moskwbE

AEH NEREHEBEE 22100, 50, 10 xg/me)
< A3tz 1 A1z 3 LPS(01 pe/md)E 22
9] wellell A7psto] 48 A)ZF sl et wF
Z8 F odYL 2000 pmolM 5 7 dAE
g 3t AEdg sTd T 7)o Griess A
oF 29 A(0.2% naphthylethylene diamine
dihydrochloride in DW.)¢ &9 B(2%
sulfonylamide in 5% H3PO4)E 1:112 &3%3}
o A et oAl Mg 4E Y 100 LE 96
wells plated] #5331 &% &4 100 ©E A
23 & ELISA readerZ AH&-3+ 540 nmoll A
FR=EE FA3A

4) BV2 microglial cell ¥} ROS2} +4

BV2 microglial cell 1} ROSE &4317] 9
ko] 24 wells plate®] 7+ welloll 5x10°cells®
A7beta, kAR RA LGS AKRSRWE F
ZE(100, 50 pg/m)& A8 1A F
LPS(1 ug/m)E A2lgt F 37ColA 48 Azt
wjFatlt. Wik £8 % DCFH-DA 50 uM<
Asha 5 Bk et 2 3 A F flow
cytometer2 Al ¥4 d%F ROSE A3}
o] w} Cyclosporine AZ A% +& o]
AU zTFoR AMEIAT,

5) PC12 cell oA AChE activity 73

PC-12 celloll InBrPRAE T ABRE N
% 22100, 50, 10 pg/mt)3 NGFE = 7] 5}
o] 24 A7+ vt & 50 w9 cell lysate lysis
buffer{ Tris-HCl (200 mM,; pH 8.0), 200 mM
NaCl, 05% (v/v) Nonidet P-40, 0.1 mM
EGTA, 1 mM PMSF, 0.1 mM DTT, 10 ug/mé
leupetin}& Eg3to] dEoAlA 30 #3F ¥Hg-3
Fot. 23 5 B3¢ AHEE S cell lysate
Z Al Cell lysateZ labeling3t ¥ sodium
chloride solution 0.2 m{3} E&3I9 2 ZF tube
o} 3.0 mf water, nitrophenol solution 2 mf,
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acetylcholine chloride solution 0.2 m{-& 718t
gt Al 5 B 5 acetylcholine chloride
solutiong H7Fsta A H-& A &3] 7|53t 2
5C water bathol A 30 3t wl¥A171 ¥ ELISA
reader® 420 moi A F4 58 244

3. &4 &4

Ao & AL mean + standard
deviation®. 2 7123ttt 4 &9 oA

2 Au) A EAEA ( ANOVA test )2 H7}et
%3, p < 0.05 FF 4 Duncan’s method=
A AR AT

m A 3

R EBELSY \NKRERES FE=

«I HZz=4d

mLFCe] A&&E kR AE 1, 10, 50,
100, 200 pg/mé A@TNA ZzF 97.2+1.1,
93.8+1.7, 91.1+26, 83.0+1.0, 81.7x2.1, \BR& A
BHE 1, 10, 50, 100, 200 pe/md A& FolA 2%
96.6+£2.2, 96.1+x12, 91.8+1.3,  85.2+14,
80.7+2.1(%) = L}E}L} AT BEFA 80%

o]4e] WELE YEFUTHFIg. 1)

120

100+ -mmeg

w0 - .
60 1 -—-
~-KBHT

‘ “PMCMT

4 -

Cell viability (% of control)

[ . . . e s e
control 1 10 50 100 200

Fig. 1. Cytotoxicity of KBHT & PMCMT exiract on mLFCs.
mLFCs were treated with various concentrations of KBHT &
PMCMT extract. The results are expressed the mean=§.D.

12 &8 x|

H 198 M 2% 2008 -

21

2. BV2 microglial cell line2| MEZHE
SEjEY HS

r

BV2 microglial cell linedl X &L L =
A3 Ad HE2F L 205125, MkBHBER
% 100, 50, 10 pe/mt AT 92.1+47,
73.5+4.2, 505540 A 3, ARE&HEHE 100,
50, 10 pg/md BETL 97.8+2.8, 86.7+£38,
70.9+28(%)2 vEp thE ol v s hnskA
BRAGS AKREEHE A48T 257 ¥=%
JEHOE FIF e AELY S

.
FE YN 4TS

}E

Aqu 7L S Has B9
MR RE AETAA FdsA AE

&) &%= AHFig. 2).

BV2 microglial cell lined] IFN-y& = g &}
IR A AT F RS YT blgtd
Ao AbE T e o HehE vEeld A A
3 kiR G AKRSHENEE 48T
Azl Fejsts 7271 Blad 3 A 74
HASE & 5 AcHFig. 3).

Call viahility (% of Normal)

P - . ..
Haernal Control  KBHTI0R  KBHISO  KBHTI0  PMCWII00  PMCMTSE  PMOMTI0

Fig. 2. The effect of KBHT & PMCMT extract on cell viability
in IFN— 7 ~treated BV2 microgiial cell line.

A.B.C.D.E : Statistical difference between groups were tested
by oneway ANOVA and Duncan’s method is used for muitiple
comparisons. The different character indicates that a statistical
difference is found under a significance level less than §.05.
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Fig. 3. The effect of KBHT & PMCMT extract on cell
morphology in IFN—v —treated BV2 microglial cell line.

A: Normal B: Control C: 100ug/m{ KBHT D: 500u/mf KBHT E:
100g/me PMCMT F: 504g/ml PMCMT

Cell morphology was observed using phase confrast
microscopy.

3. BV2 microglial cell line 8 &F A& %o NO M

dgof nixls g

BV2 microglial cell line®] #j % AFof o] A
NOAIA %S AT 196+45 HWERIFL
466.3+56.0, MERFEREAE 100, 50, 10 we/me
AP Zh2} 1178 + 360, 2709 + 739, 4120
+ 1080, A\BRAHEIE 100, 50, 10 pug/mt AEF
& Z+Z} 1540 + 457, 259.1 + 644, 3539 +
53.0(mM)Z el sk & A %S 100, 50
pg/meol A, ABREHABRE-S 100, 50, 10 xg/mé
AqM FE dEHRE FIA JE F4LE R
A1 22 559 A 7k Aole WA (Fig.
4),

§

NO synthesis(mh)
E &

&

Normal controt KBHTIO0  KBHTSE KBHTIG  PMCMTION  PMICMTSO  PMCATI0

Fig. 4. Inhibitory effect of KBHT & PMCMT extract on the NO
production BVZ microglial cell line.

AB,C,D,E,F : Statistical difference between groups were
tested by oneway ANOVA and Duncan's method is used for
multiple comparisons. The different character indicates that a
statistical difference is found under a significance level less
than 0.05.

5. BV2 microglial cell 8| ¢ A& 2ol A ROS
Aol ojx&= A&t

BV2 microglial cells) ROS A4S #23
A, 2T A v kRIS Ak
GG AdTdAe T 9EFH 22 ROS
o] Aito]l A HAY (Fig. 5).

Fig. 5. Inhibitory effect of KBHT & PMCMT extract on the ROS
production in BV2 microglial cell line.

6. PC-12 cell linedll A AChE activity 21 & &3}

PC-12 cell line*) A AChE activityE &4
AT, FATE 64£1.7, HETL 462424, n
AR RE 100, 50, 10 wg/ml A¥ T+ 2z
23.5+7.4, 28516.6, 37.2+4.1, NBRETEEIE 100,
50, 10 pg/mé AP T Z+z} 20.7+4.4, 245%9.3,
27.0£10.7(nM/mg/min) & e} IRk E
HBEL 100, 50 pg/meoAl A, ABRAHERAE S
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100, 50, 10 pg/meoAl A F=
cl‘—— 71—/\2 E.‘}a.!_ _3

= itk (Fig. 6).

5 2 "
8 H H

ACHE activity(nM/min/my protein)
-4

Normal Contrat KBHTION  KBHYSO KEWFIO  PACMTION  PRICHTSE  PMCATIO

Fig. 6. Inhibitory effect of KBHT & PMCMT extract on AChE
activity in PC12 cell line.

A,B,C,D : Statistical difference between groups were tested
by oneway ANOVA and Duncan's method is used for multiple
comparisons. The different character indicates that a statistical
difference is found under a significance level less than 0.05.

V. 2 &

€ YA HA g A
719, Ak, 2@ 9, ol 8, AL, B,
4= 9] HEHIJ/F“’%W- of
z quﬂy} 8§EZPOH
= A %‘%%Eé % AD
7} 50% olAg, VD7t 20% B=& A3
=, 2 § ADE F4°] AA3 veyx
AoE AR APy, 275 H FRHE
g, 7193, FFLE A,
AD @)= microglial cell¥ astrocyte®l
A BulEE IL-18, IL-6, TNF-a %9
proinflammatory cytokinele’), AChEm, free
radicals'®, ABY 59 B AR} Bdsts A

2 2 o

oz u#HA gith

AD®] 2491 7198 A= cholined A
AAS "WHE /AN Jed?, 53
acetylcholine® At Axe HIyp

Hain g

CH 1938 A 2% 2008 -

acetylcholine #3] &4 <1 AChES] 3
3 Astada #9?, ¥ E 988 e ohR
7t Z+EE cholined AAAE BFd T 7
A8 & 4 9+ galanthamine®# 722 AChE
o AAAZ HAZAAE 7P E3H A ADE
Iﬁxﬂi AgE T Ao,
E3 AAME] ASA E4E ADE FE
= Fa% o] Hed], oy Asty &
fdste EFHU EEE NOY ROSH
Foz MAEWA shockel
o R fuEs A&
d 5S oA AA +30
F A4S YERE RezR Ragun®
ROSE Alxwe] A4, 27 dwld e 54
DNA¢] 413l & fdAA Axete] &4, gy
el ¥y DNAS &£4& fagtt ol & 43}
A &4 =38 709, AD 59 HIA
ANAAEE Tt Tu WS FEdd
23}

BB O R MRE RF, BETT T
W} fAbeH, < RERE - BITEER>
= HRY FAE d e W dFEHAU
ttﬂ, ISR, ...... EBEEA, BRI, BATT,
FER, HEATHESE, EHFLE, ROHEGL

HE, MAB, BEFE..olE dATH

FRY RN E£EEE BEAH, KAk
A, PESME, KB Foll MEEELS AT
B, BEBIE KEEE AR, SEiE
RIMEEE Solm, MaRR, MR, %?J%ﬂ:
W, BASRREW, TSN, BEAEN, HaWE,
BREEM, BEAR 59 BES 8332 A
qli

WHRABE TP <BHIGE> A&
FEE AWoz ¥, BRE, A% NE,
B, ALTE, RS2 FAEY Ao FEHA
%, SRR, EEkEste 2% & 7HA 2 9
o0 B ol M MR E B TR
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ZWRFE wE AEWHE /st % %:
80 g2 2 T MMskMEEAEC K
T, /A MFEE fR &89 = d& Zig.i
AR ol AE 2 AHEE AT B8 /BRa iR
BS N EG S BHES 6578 BHSZE,
B <HEBFE>Y YBEE AREER
WTETOE Zied v A By 2 AR 59
HEo tdstA 453 e’ A2 g9
AN A HERRYE R o] 74X BRERIB IRk o]
Ao ] X7} odel] S&E F A JtE
AL AANF ATEB Aol gt g,
NSRS <GETI SV JURBREAL
2 AL FEHNLY, BBTAES AEde
dEA Aol nz2® AskAEIEC BiEe
A3 HHS L AR T S Aoz %
chE o

olo] A& InkMFEEAIE T /ABRA A
#%°] BV2 microghal cell lineol] thet A XH 3
ikt 9 AChE 94 398 dgdos 71
sz 4 AW FEES AEE BV2
microglial cell line?l A AX AJ&& ROS9
A g dFdel A NOE &3t PC12
cell linel 41 ¢] AChES] A4S &A3Idt.

HA, mLFCe A&EE&L MRMEEERAE 1,
10, 50, 100, 200 pg/mé AP LN Zz}
97.2+1.1, 93.8+1.7, 91.1£2.6, 83.0+1.0, 81.7+2.1,
ABRETEE 1, 10, 50, 100, 200 pg/md AT
ol Z+z 966422, 96.1+1.2, 91.8+1.3
85.2+14, 80.7£2.1(%) = eI} AP BEF
X 80% olAtel AE&S eI (Fig. 1),

IFN-y& A X289 Az dF5ukg
9] 4 cytokineC® BA FZHo] Foslz
microglial cellel4] NO, iNOS& & E3%tlx
A A,

IFN-yE =2 8 BV2 microglial cell line?
M AEEE FAT AF, dE2TL 205425
SRR A S 100, 50, 10 wg/mt AP

‘_‘

921247, 73.5+4.2, 50.5+5.40) A 31, A\BRAHERH
% 100, 50, 10 pg/mé AITL 97828
86.7+3.8, 70.9+2.8(%) 2 el thz o) vl 3|
Ik REARTS S SRERNE 48T 2
FTEYESHOE FoA e AELY A5 S
HY 2 vk AW AELE vlus] B
A kR AR AT foleA AE
&o] s HArHFig. 2).

BV2 microglial cell line®] IFN-yZ& & 3}
L A8 A AH T 2T X AMERY
FEo s Bl ¥HA kiR AB S A
REHHE 482 Axe] Festy 271

Hlud g5 fFAHASS B 4 U
(Fig. 3).

ol2g ANE kIR AB T NkEH
BB 2719 x4 IFN-y& Q18] e}
= AE AMES YA E 2 Y &
pie=

BV2 microglial cell lined] ®]<F AF= o] A
NO A4 %es #&T 27, A4 196445
Z2TL 466.3+56.0, INBREETE 100, 50,
10 pg/m¢ AE TS ZhzF 132.0411.0, 23954811,
357.960.7, /\BRAHEEAYE 100, 50, 10 pg/mé A
d7e 77 915487,  208.4190.2,
393.3194.4mM)E “ER ISR A G
100, 50 pg/meol A, /ABESBEBRE-S 100, 50, 10
pg/molA Fx 9EH R F4 de FA
£ HYD 2e =9 A% 2 Aole (o
(Fig. 4). =3+ BV2 microglial cello| A} ROS A}
Ae #ES A7, oA v s mukERE
BABY NREERE 48794 55 9
E# 07 ROS2 AAlol oa)x ¢ cHFig. 5).

BV2 microglial cell line®] ujok A=A
NORAHE AHYTFL 196245 Uz
466.3+56.0, IR R A 100, 50, 10 xg/mi
AT 77 1178360, 270.9+739,
412.0+108.0, /\BRAFEE 100, 50, 10 ug/mé 2
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P2 747 1540 £ 457, 259.1 + 64.4, 353.9
+ 53.0(mM)E YEhY F AW B dizT
B3] 100 pg/ml, 50 pg/mloll A B e|EH o2
T4 e A4S BAL 22 T2 AW
7+ zpol= A cHFig. 4). =3 BV2 microglial
cell®] ROS A& #as A, dixTolA v
8 IRMEETIE T ARG A2
Me % &322 ROSY Aite] AAIHY
t} (Fig. b).

o] ARZ IRMBRAE I /ARGIENE
< A5A &S sk NO, ROS9 A&
AAEgoZN ADY ol &848 7 A&
& 4 Ao

3 PC-12 cell linesl A AChE activity &
4% Ay, AT 6417, HERTE
46.2+2.4, INSRAFZER S 100, 50, 10 xg/mé A
2 47k 235474, 28546.6, 37.214.1, /\BK
&#TEE% 100, 50, 10 pe/mé AT A4z
20.7+4.4, 245%9.3, 27.0+10.7(nM/mg/min)Z
Ve IBREEE A B S 100, 50 ug/mioll A,
J\BR-ETEARE S 100, 50, 10 pg/melA 5= 9
EHLE {4 JE #FALE BJL S F
=9 Ak 7+ Aol YA THFig. 6). wEkA
REPZEA G AKRSEHEY Fo7t
AChHE activity® 9 & 224 acetylcholine
< F7HAA 7198 Y P =& F AL
Z 7ldEn

o] W&& 23 2W Ik R AL
I} ABREHEHES IFN - y& A2 g BV2
microglial cell linedj A AEXAEEL FE9
EHe2 FYstA  ASsAFHZL BV2
microglial cell line®] W 35 HoA NO}
ROS¢] A& JAIsHH 2™ PC-12 cell linedl
41 AChE activity® 9A3AY. &, BV2
microglial cell line M| EAZE &M= Mkl
RAB ol /ARG vd) oL S5
23E el 2 BV2 microglial cell line i %

25 Ao A2l NOBA F PC-12 cell lined]
A2l AChE activityel leixe ARESTEHE
o] MKMEREILIB H& thh ¥Ed A&
#}E BHoh

AHAH 02 MKFEEEAET ARSI
Be akstd ~Ed 29} cholined] 4174 Al £ 9]
3o & 7198 Astel e ABAE &
24 £ 98 ACE AdHY, FF B e
NG T AT ol FolHoF & Ao g
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