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ABSTRACT

Objectives : In this study, we evaluated the

effect

of Chungganhaeju—hwan(CGHJH) on hydrogen

peroxide(H2Oz)—induced and ethanol(EtOH)—induced neuronal damage in vitro and in vivo, respectively.
Methods : We carried out the anti—oxidant effects of CGHJH against hydrogen peroxide(HzOz)—induced toxicity
in HT22 and PC12 cells using thiazolyl blue tetrazolium bromide, Then, to investigate the protective effect on

CGHJH against EtOH—induced memory impairment and hippocampal cell damage in male ICR mice, we
performed novel object recognition test(NORT), and analysed the brain tissues after immunohistochemistry and

western blotting,

Results : CGHJH showed protective effect from HsOs,—induced cell toxicity at doses of 1~100 x g/mL in both
HT22 and PC12 cells, CGHJH had also recovery effect from EtOH—induced memory impairment in ICR mice
from NORT and it protected hippocampal cells against EtOH toxicity in the result of cresyl violet and NeuN

immunoreactivity,

Conclusion : These results demonstrate that CGHJH has protective effect in neuronal cells against HsO2 and

EtOH toxicities and this effect could be a main role of recovery effect on EtOH—induced memory loss.
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A3} shgo] Todhe W] AFNEIL &4 ol I A=
7o) A=l Yehts AR d8A glon gigo 9
gk Agke] ket A 222 H &4 dig Talo] Eot
A3 Q7] e o|F At X'ET 4= e AA A7t
dast AHo|rt,

HA7EA] gtefo o] dTgo) ogt b &4k FeE A
= gurs] yEe] ghoy, 4IFE Fk H S4o B A
2 71 kB AT AFEHGTH 1 A2, @4 BH
o] Aroz 2 <& curcumin®] HT22 hippocampal
celloA] EFLE =% ANEEAL mitogen—activated
protein kinase phosphatase—12] @42 E3l AR
L 2377} glow AiEABe] HEA AWl He#mT oF
ol &3E& B4 IF9 autelA HiAFAZ AYd
nitric oxide synthase W& Z7} &¥° i B 2520
47 F= g AqX &Y, " 2F3EE
(Scopolamine) 4% 7124 digt 71948 AAH &7, 2
g3 AFZET} o EYTE| =0 ot HF HzZ 9] AkshH
2E 20 g3t oY FEEQ| st a%o] B A7
5ol k. Iy 4324 ¥ &4 #st 71 E AE &
H EZo gigt A7 opF7kA] mju|gt AAolct,

VEFEIL(Chungganhaeju—hwan, CGHJH)-L iE{Eol
AAHoR AMGEHI Q= YO EBE, iR, PR, AR
A, AN, HE, UER, AREE, MEE, HEE 9 115302
AE WAlolch, ERELS TSk A5 filiEshe 9T
2 LFER, FER, MEE, HE So] g4 9, A IdF
of W= LFARe] HAAES] FAT F4S oA E
procollagen F44& Aslste 7HIFAES] 7HR3HE oA
AT, F FEE IR 258 TFoz IdIL
2353 7] dE 57 9 &F 4 Zgo] Qdrtn Bust
T ek 2T i olHe 2580 ¢RE FoE A%
¥ GSH-Px, ALT, ASTE Z2AA <32 93 Azt
EE ZAE 24 e FEAee By, HE B 2E
Bo] 43& A JAad 9 S JAETNE UEhy
o B3z} Qeh?,

2 dqore AA A EES EolFts WARE A
S iEMRELY]) EEEY W &4 B3t JdERX At
o AWE Al7lol olo B1stuz} SFSATh,
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1. A&

1) 2kxH

2 AYoA AR ALY chARRE Y(Uiwang
—si, Korea)o|Al Algukera [IEAR(Acer tegmentosum
Max., AA, 24 g), {#E(Alismatis Rhizoma, €%, 24 g),
Bift(Atractylodis Rhizoma Alba, 9, 24 g), Z&3F
(Hordei 24 g), HE

Fructus Germinatus, 94,
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(Persimmon Peels, A=, 24 g), #bK(Alnus japonica
Cortex, +9%, 24 g), P#EpZ(Citri Unshii Pericarpium, A
Z, 12 g), BAKRA (Hoelen, AL, 12 g), EfMMagnoliae
Cortex, &=, 12 g), #EMume Fructus, &=, 12 g),
HKifk(Artemisiae Capillaris Herba, A3, 6 g), 1+
(Gardeniae Fructus, A&, 6 g), #&(Agastachis Herba,
AL 6 g), L T(Raphani Semen, &=, 6 g), IE
(Ponciri Fructus, B3, 6 g), JI[&(Cnidii Rhizoma, 2§,
6 g), #[4E(Carthami Flos, 53, 6 g), #K(Citrii Unshiu
Immaturi Pericarpium, A5, 6 g), A&(Aucklandiae
Radix, =, 6 g), ®W{=(Amomi Fructus, =, 6 g), H
#(Glycyrrhizae Radix et Rhizoma, &, 6 g) S22
A=t JHAIZE FE5 AR Ay 2 FS flEte, HiF
fEEsLel 2089 FRFE VISt A2l 247 <
sonication & ZeJ¥(Whatman No, 2)3}gth oajole
—60T olstellA d8 FAAZX 3IIYIL(FDU-550R ; Eyela
Co, Japan), 3AAZ F9 +582 40.42%tt. —20Tl
By 5 oof Ay Al o] o] ARESHT

2) Alet

Alzejoko]  HQR3F Dulbecco's modified Eagle's
medium(DMEM), Roswell Park Memorial
Institute(RPMI) 1640 medium, fetal bovine

serum(FBS), penicillin/streptomycin(P/S), horse serum
£ Hyclone(Auckland, New Zealnad)olA Fste] ARES}H
%t Dimethyl (DMSO),  3—(4.5—
dimethylthiazol—2—yl)—2,5—diphenyltetrazolium
bromide(MTT), phosphate buffer saline(PBS), collagen,
glycine, hydrogen peroxide(H20s), trizma base, sodium
dodesyl  sulfate (SDS), paraformaldehyde(PFA),
diaminobenzidine(DAB), 100% ethanol, cresyl violet
acetate & Sigma—AldrichAKSt, Louis, CA, USA)°jlA]
Tttt TEMED,
protein assay, tween—20, protein extraction solution,

sulfoxide

protein standards dual color,

acrylamide, ammonium persulfate, skim milk, ECL
reagent 52 Bio—Rad Laboratories(Hercules, CA, USA)
oA FYSFF L, nitrocellulose membrane= Amersham
Bioscience(Pittsburgh, PA, USA)o|A U3t ARSI
o} YAl mouse  anti-NeuN&  ChemiconAb
(Temecula, CA, USA)oj A, anti—rabbit/mouse—
horseradish peroxidase(HRP)®} rabbit anti—3 —actin &
A= Assay Designs Inc.(Ann Arbor, MI, USA)olA <)
sl ARESl9th  Biotinylated anti—-mouse antibody,
avidin—biotin peroxidase complex(ABC) standard kit,
normal goat serum< VectorAHBurlingame, CA, USA)|
A st ARgStE o Ao AME RE AR 248
T8 oo E ARSI

2. 9y
1) HT22% PC12MIZ0lM HO-=401 Chst MEZES

st 5H
(1) Al=zuhef
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HT22 hippocampal neuronal A= 2 rat
pheochromocytoma PC12 AEE: JHEA|EZEFL23Y(Seoul,
Korea)oll Al &eftol ARgstGtt, HT22 AZuj 37C 9
5% COz, 95% air 7|4 10% FBS, 1% P/SE EZg3sh=
high—glucose DMEM Hj%|& AFE3}9aL PC12 Al EZvjde
e z2AA 10% horse serum, 5% FBS, 1% P/SE E
&F5H= high—glucose RPMI1640 vjX|E ARSIt ZF A
ZEe 2~3Yuttt 1:39] HIEE Adhste] wjgsigict.

2) M=z g 54

96—well plateo] HT22 cell= 0.5x10*/well, PC12 cell
2 50 x g/mL9 collagen®® FEHE 96—well plate®]
2x10"/well2 seedingdt 24A17F kSt 3 IEAHAREL
F2E 0.1~100 ¢ g/mL F=HE TAIZF Ft Hstsit,
oFEAE & AFHE AASKL MIT 1 mg/mLE Azt
2 A7t B¢ BESAIRl &, DMSOE ©]83l decrystalizeA]#
spectrophotometer(Versamax microplatereader; Molecular
Device, Sunnyvale, CA, USA)Z 570 nmojJA TF=E =
Atk Alx BE2ES dRFe] digh HELRE FAF

oh

(3) HoOpEAdol|l gt MZE3 a3 &%

o] =41t EU3A 2+ MEE 96—well plate®] seeding
SFL IAFAREEL 0.1~ 100 4 g/mL& 1 AR A2) F Zi2pe)
Az 300 x M9 Ho0:9F 50 x M9 Ho0» & 6 A7+ H
Aelohth BT MO0l WS 2 F AZAS AASD
MTT 1 mg/mLZ A5t 2 AJ7F 5 ¥h3AIZ1 &, DMSO
£ 0|23l decrystalizeA|# spectrophotometer® 570 nm
A FFEE SFsHth Alx FE2ES Yol g 9
Beoz gASAL

2) ICROIRAOAMS| ATZ =40l CHSt JERTAREN
ol HS S} I}

(1) AE5E 9 &9

APsE 2 ARs PUFE voleP A (Eumseong,
Korea)oll Al tdste] ARg3ict. 6529 ICRA A mhe-
(25~28 )& AT RARLEZ: 22+1C, H=: 55+3%,
1247 BgFEr)ez 597 HeAReH, z2F 9 8uely
ARSI AAIFATHE g vk tiAE 2 AEHE
o e Fgatgon? 712 dAFeA] ForREEe] B
BolA Fojals gS Fustal' Y iEiHREL B 2EE
< A Ao 83l5ke] 100 mg/kgR 2847 1Y 13] 7
T+ Fostgnt, FEFY S AR F 30% €& 5 g/kgE
23] AA 4AZt HHo 2 AT BAFgod, gz A
PAASE 5 £ Fosidnh 4E 2 ¥IZE Fojo 9
gt AFHsts BEs| A3 uher A5 2d 7HHo=
EHstact.

(2) EA41214)438 (Novel object recognition test)

Rt Bol o g, EXI4] F5AEE Y5t A
Fol] APE A HFFTES 1A FSA & 2 A
ol %A training2 JFF7] s AFE o3P upro)
gol 5EZE WA ¢ F7ho| FSAFHY, 58 F-SAIZo] A

BAIE gl die 2E a3} 77

w2719 fARE EAIE g0l 383 uheArt 7
Ak AZhe ST 24417 & 22 o
< AP 2709 EAl F Stte M2 EAE ¥l &
EAE Mk Ak B34St AL Recognition
index(%)=A2& B4 BAAL/ (2L EA FYAT+THE

EA FHAZDF10082 A2t T2 el

(3) ¥ =4 £

Fo7t g4rd 7+ 29 HE AAIZ F, sfjnp A2z b
A= 9GS d28 EZHCE otry] A Y sjutz3
< EEjgte 20T R, "ExZ S A8 qt
$2F PBS9 4% PFAR #RdtY HE AHESHL 4% PFA
o F F¢t BEd &, SEA Arle 2F 9 &5 9
A 30% sucrosed] WHHERF STt H 2FS
cryostat(CM3000, Leica, Wetzlar, Germany)2 30 x m
49 &, 4ColA storing solutionof] E¥sIT}

(4) Cresyl violet staining @ WYz A s}sHy

Cresyl violet stainingg 98 A% ¥ =9l &uby
E& It PBSE 33 A|HE F gelatin coated slide®] ©f
+893t cresyl violet 83} 387F WREAF L FRG4E
AlFsta 70%~100% L= LA g4 ¢ F3T
A T Augpo|lER2 A& Ho| EI3FYT. NeuN9| 3
AErg-e Y8 sntxZS PBSE 33 AT & <l
peroxidaseE AAs7] I8t IASeAZ AHEsta, 13
34 mouse anti—NeuN(1:1000 dilution)& dF24F ¥HSA]
Aok, 2xF A biotinylated anti—mouse(1:200 dilution,
1AZh), ABC ®HE(1A17h)E& AA DABE o|g3te 383t &
MAFT, ZF I Atolo] PBSZ 33 AlAE st W
ZAL gelatin coated slideo] #FEE & 70~100% ¢332
I AdAe] g W EYslaby o ANEGEo|lER A
go] Bt dn|(Olympus Microscope System
BX51; Olympus, Tokyo, Japan) ARE3ste] JHHREREALS]
sfubE o] ANlazo gt P TSk

(5) ¥2€" EZE(Western blotting)

23t upe-A FntzAE g JF F AV|YSIAE
o]83}o] 12% SDS—acrylamide gelo] ZW3}l membrane
of olFAIZl F 1x AR NeuN(1:1000), 4
—actin(1:10000), 221 JA= anti—mouse/rabbit
HRP-conjugated(1:2000)0& ZZt BHSAIFTE ZF Zguict
HEHAS TBSTZ 1587F 4HA A3t FAHESS
ulz] WEFele ECL detection kitE ©]&3}e] LAS—-4000
mini system(Fujifilm Corporation, Tokyo, Japan)< %3l
LE2EEE SFYT)

3. A=

RE =X meant+SEMOZ EASYTH B A9
EAA 8= GraphPad Prism 4.0 software Z2I1#H& A}
£3l9 21, one way ANOVA(Tukey s post hoc test)
£ o]&3dte] B FYHE 5% m|Tte] AR XALSH
Pt
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1. HT22 A=A FEiF#ELe] H0:2 FX
H NzEA ulX= dF

VEIFARBEHL©] mouse hippocampal neuronal AJ3EQ]
HT22 Ao ujA= FEFE gotHr| st iHiFREL
T EAEY w2 ME AZET H:0:0 Hid AEE
3 #a3E MTT assay® SA8E dik= oy 193 2o
(Fig., 1). HT22 Alzof jHEAHEENL 1~100 1 g/mLetE A
23t Afol 2 vluste] ME AEE] FFE v|AA
SIth(Fig. 1A). §HH, HoOxF5/do] it ifFffthe] 23S
ATNE 24T 27 300 ¢ M HoO00 &J3te] A2 PZEEo]
g=F diH] 60.16%2 ZASIRI, JEIHEERL(1~100 o«
g/mL)e] AA el oJate] 7z} 73.72~72,35%2] BERES
Uetfio] HoOp2 f=d AZ5AC s 23 aas et
Weich(Fig, 1B).
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Fig. 1. Effect of CGHJH on HxO-—induced toxicity in HT22 cells.
The cells were treated with CGHJH for 7 h (A). The cells were
treated with 300 # M HxO; for 6 h after pretreatment with CGHJH
for 1 h (B). Cell viability were measured using the MTT assay and
were expressed as a percentage of the control. Values are given
as the mean+SEM. *** p (0.001 compared with the control group
and ## p (0.01 compared with the HO>-only treated group.

2. PC12 ANlZo|A FHiF#diLe] H.0.2 F=%
NEZEA u|X= FF

JEIHESERLO] rat pheochromocytomad|ZQl PC12 Al
o mA= P gotEr] Yot HARELS =2 &
Ao ME AME YEET H0:00 tigt AZzES J53E
MIT assay® Z38l& ZAxe o 13t ZoiFig. 2).

PC12 A|2ol iEFARENL 1~100 x g/mLe-E A3 3%
ol thxwat vlwste] AEZ &g JIFS v|x|A] okt
(Fig. 2A). ¥r'H, HoO.5/do] ofdh W Y Bs &3t
£ =243 A7, 50 ¢ M Hy000) 2J3te] A= ABEgo] ti=
= Y] 64.87%= ASHHI, G 10 4 g/mL)
o] AA o oste] ZHzb 78.14%9t 78.35%9] WELS
Effjo] HyOp2 =9 ANZEAdo] dis) B35 ans ey
Ach(Fig. 2B).
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Fig. 2. Effect of CGHJH on H2O.—induced toxicity in PC12 cells.
The cells were treated with CGHJH for 7 h (A). The cells were
treated with 50 # M HxO» for 6 h after pretreatment with CGHJH
for 1 h (B). Cell viability were measured using the MTT assay
and were expressed as a percentage of the control. Values are
given as the mean+SEM. ** p <0.001 compared with the control
group and ## p <0.01 compared with the H.Oz;only treated
group.
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Table 1. Weight chart of ICR mice

day Control EtOH EtOH+CGHJH

0 25.86+0,.22 25.78+0.75 24,75+0.26

2 25.26+0.21 25.18+0.69 22.95+0.24

4 26.51+0.43 24,76+1,28 20.73+0.25 #
6 29.24+0.48 27.88+0.74 22.25+0.30 * #it#
8 30.75+£0.38 30.08+0.47 28.32+0.32

10 29.15+0.35 29.35+0.39 29.50+0.41

12 30.69+0.27 30.67+0.47 30.86+0.49
14 29.30+0.30 29.40+0.32 30.24+0.69
16 30.46+£0.41 30.02+0.37 30,28 +0.45
18 31.58+0.31 30.89+0.46 31,18+ 0.53
20 32.34+0.38 30.60+0.50 31,37+0.47
22 32.33+£0.51 30.53+0.42 31.42+0.62
24 32.24+0.51 30.71+0.36 31.54+0.58
26 31.28+0.40 29.21+0.42 29.95+0.50
28 32.02+0.47 29.90+0.35 31,.21+0.70

Values are indicated as the mean*+SEM of each group. *** p

{0.001, ** p <0.01 compared with the control group. ### o <0.001,
#t o €0.01, # p (0.05 compared with the EtOH—only treated group.

4. TR €32 = 7149 &4
3 FSAHN A= ¥

I F= 7|9 ZE digt FEiELY E9E ¥
7¥et7] gt mi|dk oFE 9 4FE Fo 247 & EA|
AAAFES sttt 19 394 Ei vpel o], 2 A
d 24A7F Aol T A H|g BXE 7HA L trainingS
AXEIEE ul, ZF 252 64.29%, 55.54%, 48.96%2 &
AHOR Ft 2ol HolA] okoft ®IH, T3 2447
T AAgE B AdoME 3L a5l 37.91%2 dRL
(62.62%)° H]& N2 EAE Fst= =7 AL, o
of didl HAMREEL FITE 66.63%= FAZoZ {o3t
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Fig. 3. Effect of CGHJH on EtOH-induced memory impairment in
ICR mice.

Mice were treated with 100 mg/kg of CGHJH orally for 4 weeks
1h before they were administrated 5 g/kg of EtOH orally. One
day after the last administration, we conducted the novel object
recognition test. Values are given as the mean=SEM. ** p <0.01
compared with the control group and ## p {0.01 compared with
the EtOH-only treated group.

5. TmftEfe] E2EE {9 vl ARA
Z &4 X IF
A ARE Fo) FRLo) o8 slelg 2Es} fEH

og st ST IRl 710 Hofshs
. dotw7] $jste] Azo] He

BAIE gl die 2E a3} 79

FAste] MZAFES S BHShE cresyl violetdt 417
Aol #E WHEAA AEY &4 75 2P - e
NeuNQIZAFE FMEIHTE Cresyl violet staining Ad}, sfjqt
MZ F CASFEA dz2aBoh NEZa7t Fasta @A &
e Aoz dFgo| o8 AlZAFEC] fEEHATS Felst
Pl 53], gFZol| 3 AZAFEE CAle] Hs| CA3FE
oA dRistA doju= S HAch b, FEiFAREL 7
ofo]  oJste] AZAME  AAEUSES  FUAsHATHFig 4).
NeuNgH 2 o] A GM Ao He dFEof o) NeuN &
AAIZ7E AA AdE dFE S0 A3 ABAEY &
o] dojytom, ofo thal iEAHREILC] EEEel 2T Al
AZAPEE JARS gRlstsh(Fig 5).

NeuN WHzZ|sshH o2 FFHFAHELS] st ABA =R
3 adE It &, NeuN Tl Aeks Fo o
Ao apolE dohdy] sl AAd EERHS AAlsITh
ZHARI O 2 ZI3E Aol o] FHES TRt w3
oA NeuNeHid o] Ido] HAaHom, EiHREiLel <
3 NeuNTHd Wd vt qAd 2345 Utk o=,

o o

TEEEALY] GRS 54 AiE vt ARAERSE 5y}
7t 92& UetliE AdoltkFig 6).
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k. e 2 ST '
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Fig. 4. Effect of CGHJH on EtOH-induced hippocampal cell
damage in ICR mice.

Mice were treated with 100 mg/kg of CGHJH orally for 4 weeks
1h before they were administrated 5 g/kg of EtOH orally. The cells
were investigated using cresyl violet staining. Representative
photomicrographs are shown of the hippocampus (A—C), CA3 (D—-F)
and CA1 (G) of each group. (A, D, G) Control group; (B, E, H)
EtOH group; (C, F, 1) EtOHH+CGHJH group. Scale bar=200 x m.

Fig. 5. Effect of CGHJH on NeuN—immunoreactive cells against
EtOH in the hippocampus of ICR mice

Mice were treated with 100 mg/kg of CGHJH orally for 4 weeks
1h before they were administrated 5 g/kg of EtOH orally. The
cells were investigated using  NeuN-immunohistochemistry.
Representative photomicrographs are shown of the hippocampus
(A—C), CA3 (D-F) and CA1 (G-) of each group. (A, D, G)
Control group; (B, E, H) EtOH group; (C, F, I) EtOH+CGHJH
group. Scale bar=200 x m,



80 K % K BB g 3£ — Vol 26, No, 3, 2011

(A)
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Fig. 6. Effect of CGHJH on EtOH—induced memory impairment. in
ICR mice.

Mice were treated with 100 mg/kg of CGHJH orally for 4 weeks
1h before they were administrated 5 g/kg of EtOH orally. NeuN
protein in mice hippocampal tissue was detected by Western
blotting using NeuN primary antibody. 8 —Actin was included as a
control. Values are given as the mean+SEM. * p <(0.05
compared with the control group and ## p ¢(0.01 compared with
the EtOH-only treated group.

E Ao AE imiHREEL & FE59 HT22 ¥ PC12 Al
MY W02 FEe 540l ot AERS E5 ICR
uhgsolHe dRER fE 7Y 2E L SupE &4
o gt HE F% ATE FYSHAt

A HAR, HoOz0 et MEZRES BIHE vlwstr] 5t
HT22 9 PC12 A|3Zo|A MTT assays $3s¥tt MTTA
e MIT EZ0] Aolole Ao nEZ=g|ote] ZAst
L succinate dehydrogenase®} ¥rg3le] Ueh= Aol W
3t2A HEZEote E4S ol AE HE2EE ST ¢
Q= Wioltk B HFA HIMRELSY AAZ= F 7HA
MZF BRA HO2 =8 NEZEA g 2& a7
£ Ueich(Fig 13 2). HoOp= AMS} AEHAE &3}
= SAEEE 4404 9 o 58 S AZE 4
3} AEH A Ao o227 st MEY AMEE &2 o]
sk’ At AEg AL AEZWAA hydroxy radical 5
9] A AT o] F Wojele A wIAUZS FF o
MAHA W= AR G440 712 A% HozEy
o] Mz nEZ=gote] mha], @iz 9 DNA HY,
ATt 7)d@H? Ak 2EFGA HAYZES HAE
9 AP HATE v FEste Fa HF] w@leR gsial
QAeHE o] AWES Ea) HEHEELC] ARNE &% Bt
of AMEEE HT22¢t PC12XM|EA AHsl AEHAE wlj7fst
= Hp0p MZEAe] i3] HAFAEZ B3 83E B,
olof gAikE}t HIAUS FEFS AR dAFET

SO JHEHRENY €3S FE vt AFANE &4
gt 55 Hr76t7] 8l ICR vh-2o) &3t FHATARE

S AT AT FAdto] 7)Y dd P 9 kA

Zof| Rz FEFel dhsl LotE gttt dfuh(Hippocampus)=
o] HAA (Limbic system)oll &3 ¢ HEOZ ©r|7]o|
A A7 Re HRE Fslehe ITE SYPFOR Tk
1} 7199 AR Agte] P, 3Ll o3 djul AAA]
27t £4E BT gjuke] 7o) oAEe] sk 9 7)Y &
Aol UepdtH?® B dAqel ] dzgol gt 719 7E
o FiMRENY 52 wdshy] Y8 ARE EXAXAEY
2 3jatef o FHEE AA7|IE 7 o] A=Y
= 7199 Hriol #et YA F stolch 5ES AL
Aele EAY 8749 374e 7|1, gEke Al 7t
At 1 B 2 34 7IYgsH HEd, ole H 49
date]l AR, U EAY o =E2H St
AZEY Qe ARE "oz EAV T digh A4 A
Zro] Eo1EA Hed, & AYe djute] oz JEAF %
Q7] 5L Felsts who|t! | EAIAAY ATE T3
dFgo] 7| HEE FEsIYL, EFEEL 3l 719
ol 3l8H AL & 4 ATt

YsAE T xZeE BHE 5 dFZLo o3t st A
BAAE7} Ao R TR LS] Bxe] T3 AYE 19
4, 5 183 69 YETE g3 o3l fute] HAA
ANz 7L Aol 7Kt AX] E 7)ol Aol A
s EHed ole dutde] AME EME o83 cresyl
violet¥} NeuN Tl gA ¥he-& F3l AlZ AME =g
golgt = 9tk NeuN2 A9 dojgtie En H3%
EoA 47| BolFoR Zgdls AW AZ NeuNe| 2
A2 Al FHe AAANA thEEe] AFA|EZERR]oA T
=m® | wheba NeuN 94 2 HAWRS ] 2ZojA] 417
NZE FHstn ARG AFRAEZ(Glial cel)?] HES
2431 glo da ARED?Y. Cresyl violet staining 2
ol FERHREERLC] EEZo] gt MEAPE s E3E
g B3, NeuN WA AN Tz AJgfo] At A
= EiMRELe] 4322 frd SuRANE SA4S A
sttt 9o Aul2RE ICR tea 5E A T3 HiF
fRiEhol st AFAZES ads B3 4FEL F& 7|
ZE A 537t e AL skt

B ATl iEATEELY SIS HAFAEZ &4 o
g RS aats IRl HES RN AR dEA
HEf T2 BIiEiage] 4344 &40 dig HAFAE
23 5t g A g wasT(Gls. AN Bk, B
)= dFL9 23t nitric oxide synthase A %L I &
A SuAAAZ A IR gigt BE g3} Qi8] €
Row® EIMELBETE, W, AuRE, wE RS HE.
B, ER, B, ORE, wl, AZE A 43E fx A
3H3 &Ado gt WA ALTS} Ed4ks A4 oA &zt
7} g0l srEFt?, dmgo] WAz Hgats S47A
2 37 A5 2EF 29 N ZAFH(Apoptosis)dll 7|UsH= A
o2 gl HY, B3] Alst AEd A FHokt HAANZ
gL 93| Azt &S W], 1 o= uke 3
b Ao &I Lol TAHALE  wiZiZE  mitogen—
activated protein kinase?] W3S ZF JAAE ARESIY
Z9sta™, azgel o8 9] ] 24 AA}akst
dhgo] Zrlele Ayt BuEA?. B ATdAs i@
B AE AEFHAS fHEle HiO:5A0 gt HA13A

i
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£ diste] RS RS avle kst AE-S 53
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sto] AFE AL et 22 dES dh

= flo
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HT22 @ PC12 A|Zo|A iHFAmEAL0.1~100 4« g/mL)
Az FTFE uAR] rom, HyOz0 &5 AlE
Aol el AZzEs ais ZHot

It rlo

2. ICR "¢ F& AFNA FEHEELY dfat AFAZ
X S AP A3 HFEEL 100 mg/kg T
T2 g g 7198 Aot & sfut AFAE Z4
s 25 538 B}

olbe] Aol N WAL HAFAERS TS 7}
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g FEOR fuE 719 S N3k Wolshot) wiHR
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