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The effects Sunghyangjungkisan-ga-pogongng and herbs on Mouse
neuroblastoma 2a cells damaged by hypoxia-reoxygenation.
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ABSTRACT

Object : This study was designed to asses the effect of Sunghyangjungkisan—ga—pogongng and
herbs on Mouse neuroblastoma 2a cells damaged by hypoxia-reoxygenation.

Method : Mouse neuroblastoma 2a (N2a) cells were measured by MTT assay and LDH
assay after 48h hypoxia and 6h reoxygenation. Mouse neuroblastoma 2a (N2a) cells were
treated by SHIG+P and herbs.

Result :

1. SHIG+P was effective on LDH assay of hypoxia and reoxygenation.

2. The herbs were generally effective on LDH assay of hypoxia and reoxygenation.

In MTT assay of hypoxia JP and GC were effecctive.

In LDH assay of hypoxia all of herbs were effective. DMH, BC, SY, NS were more
effective than other herbs. In LDH assay of reoxygenation KH, BH, BBR, DMH were
especially effective.

In MTT assay of reoxygenation most of herbs were not effective. But GC, SY, BH, JP
were effective.

Conclusion : The results imply that SHIJG+P and all of berbs may have protective effect
on dementia and GC, SY, BH, JP may have protective effect.
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izt A7%e Asbd AAEE AFEMo) o4
H1 9la, MXEo| hypoxiaZ® H24% ¢ 29
hypoxia%t fAlg Asteta whgo] ogEm®
reoxygenationg §%3% A4 free radicalo] 2|3k
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&4 35 -] drh

o]&l o]f 2 hypoxia-reoxygenaiono]A] 2
neuroblastoma A|EXFE o] &g NEEAR AL 1E
m ¥ HER 23k &g gFEo] v &I
Ax ATl A mdo|r},

olo] A A= mouse Neuroblastoma 2a A X &
Hoz, @oFEol ABMES hypoxia -
reoxygenation £7-& B ME] A EZGAH
AEENA ) vAe &35 Z7) zAeg 2,
hypoxia A 2l€ 759} reoxygenation A& @ 73
L 25 HEe #&A (MTT assay)d A|EX&A
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Table 1. Names of Herbs Used in the

Experiment.
Herb Name Botanical Nme
EEIRAMABAR

BE Pogostemonis Herba
BE Perillae Folium
BE Arisaematis Rhizoma
EXE Aucklandiae Radix
KEE Arecae Pericarpium
BR% Poria
gt Atractyldis Macrocephalae Rhizoma
5 Citri Pericarpium
45 Pineliae Rhizoma
HE Glycyrrhiza Uralenisis Fisch
< 3 Zingiberis Rhizoma Recens

Table 2. Prescription of Sunghyangjungkisan—
ga—pogongyoun

Herb Name Botanical Nme Dose{g)
BE Pogostemonis Herba 6
BE Perillae Folium 4
HE Arisaematis Rhizoma 4
EAE Aucklandiae Radix 4
Bit Angelicae Dahuricae Radix 4
KER Arecae Pericarpium 4
Bk% Poria 4
B4 Mgnolae Cortex 4
At Atractyldis Macrocephalae Rhizoma 4
B Citri Pericarpium 4
4B Pineliae Rhizoma 4
i3 Platycodi Radix 25
HE Glycyrthiza Uralenisis Fisch 25
RE Jujubae Fructus 4
48 Zingiberis Rhizoma Recens
HAR Taraxacl Herba
Total

amount 65
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2) #ka

Mouse neuroblastoma 2a (N2a) cells&
American-type culture collection (ATCC)AF
(Manassas, VA, USA)lA 738 AL AU
2RF(AEY, dgu) AFEeA EILe A&
5% dimethylsulfoxide(DMSO), 10% fetal serum
albumin(FBS), Dulbecco's Modified Eagle
Medium(DMEM) ¥ix]o} HAdAirgF0] BAs}
o 9Qog wnich F2ste] AL8-3HSAch

3) A

DMSO$ 3-(4, 5-dimethyltiazol-2-y1)-2,
5-dipheny! tetrazolium bromide (MTT) assay
kit¥ Sigma Cooperation{St. Louis, MO, USA)
oA FY3A 3, lactate dehydrogenase (LDH)
assay kit Roche Appiied Science(Penzberg,
Germany)ol A #4359t}

Dulbecco's Modified Eagle Medium(DMEM),
Trypsin, Penicillin / streptomycin (PS)+=
Invitrogen Cooperation(NY, USA)ol A +43stR
2.9 Fetal serum albumin(FBS)E JBI (o), &
), 96-well platet= SPL(EZH, F3)olA 2}
T8kt

2. Bk

1) Mk 1%

Mouse neuroblastoma 2a A|X 9] ujojHe
DMEM + FBS 10%(v/v) + PS 1%(v/v)& AM&
o A% 100mm T ZHOEE AL
o AEE F243519c}. Confluence?t 80% 7} 5
A& W trypsin(0.5g/100ml, AFF )02 HX
g 35T ¥ FHoE 9 1 X 106 AR wigFst
Aok AEujgzo] 37T, 5% 9 CO2 =719
A gl 2-3Y A=Y 225U

2 ) Hypoxia®} Reoxygenation

Hypoxia #7& hypoxic chamber(H2 5%,
COZ2 10% N2 85%)8 ol&3te] 4tiel FFo
A dEoA AFGE AzHEt AT wiuE
3L reoxygenation £7-& hypoxia ZZA A uj
Fd AEE AN F FAAHA 2749 v

712 A Wi

3) MifiGvEE BEMTT assay)

MTT assay¥ Sladowski(1993)2] ¥H& ulg}
HePAH®. MTT assaye BF4 48
gt x@MY FEA  71EI MTT
tetrazoliumE FANE HE H|FEA4e MTT
formazan(3~(4,5-dimethylthiazol-2-yl)-25-diphe
nyl-tetra-zolium bromide)2. 2 U7 = A X
9] $8$& o] &st= FAPHoIth. MTT formazan
9] FFE+ 540nme] FFolA Hujr} FHo, o]
HgeA FHE FFET Ao gzt 44
g Axo AsPEY L PG,

N2a AXE 96 LEHoIE] 4% 100t 9
ujor sl A 1<10470 8 FHshe] & 24417HF
ot 49 FF SlolA 37CE wiYstn S
FE49L 4 w2 Aok 2+ 4F =
hypoxia condition& & ¥ 10« ¢ MTT
solution& H7}gk F 2417 wiFact, oF 3A|7
% 10 9 8" MTT &9 FAtelM AT
A1%& 5mg/ml 2 PBS& Nl %ol 0.4m A
YRR AFsteq 23)E Hatn 247 o ws
3t wjgAL AAFHUJL, ZF 4 ol P
¥ o}l (formazan)S 100 9 DMSOZ Zo]lx
ELISA reader(Emax, U.S.A)E AF4-3l9d 490nm
Aqx FFEE SAZHYY. AXEY=(Cell
Viavility, %)< o3 2o] Z9st3ir).

AT e control st olwe] O.D.%
& AXY A4S 100% St AYstar, 1oz
9 £A% 0D. %< JUA=2 sl

Cell Viability = (¥ X +control o)

gorgol mAL ETE WAool ofBe)
FTEE 71E02 A2 50pg/mlolA H3 1,000
g/mlE EFsto] 5709 FxolA AAsArh

4) %% WE (LDH assay)

Roche Applied ScienceAlelA] #2¥ LDH
assay kitg& AM8-8td FA 3%t LDH (lactate
dehydrogenase)= A XA EA5tE FA 24
Aol B¢ Axes FasA @A, Axe
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o] £4& ¢ AE yrog Fulxo ujz
Wz WwEdEc wEE LDHE R4t Nad+ &
e FE2NAg NadHE AAA 70, ol
Nad+ 7} 4tslgoll wet 340nm oA FF=7F @
33t A0 TRE AXyo ¥WEg LDHY &4
58 EAHY 4 Ark30).

LDH (lactate dehydrogenase)s A X do] &
Aste ALBA Hd9 A¢ AXLE F335HR
FARE, METto] &4% AL A A oz
wHlH g LDHe @40 FoEgud ka9
ojgt AExE &4 BIg anr) gvu A
A&+ Utk & AxY gyz dExolx=
AXe HALE e AF Jdoin B o4 Qo
480nm o4} ol9] FE& FAHd}E WYL ALEs)
I Ao}k aEkA A EE, MTT assayd &AL
g Wioz Adg 7o uwat Fujg Az
FxoA MFHE Asta Hol AL F= QL
ATE AAs7] Yt s QARG
(250xg, 43)331T}h A5 A(100p)2 MEZ L 96
dEolER 711 100plo) AFTd w34
oale] Z A2 3 3083 A2 Busiy
€ AFTh 2 F 50p9] IN HCIE tlstod wl
€& F9A & ELISA reader (Emax, UU.S.A)
£ 490 nm M FAEE SAIAG. o9
(+)control ¥9] L2 MEo 100 ul, 2% triton
X-100& ©steq AE¥S myde A Xy
LDHE EF wjgdoz {FEAZL 9L, AT
LDHO 4% AFg3tes (-)control 9
e AAAEQA AEA fojR uwiddol F&
F A7 Qe Y wgde] FE e A
2 ARstgrch. AXEA(Cytotoxicity, %)< ot
=3 Zo] o3},
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Cytotoxicity (%) =
{[A4EA - (-)control9] g1+
o] & - (ScontrolFel ZE1IX100

[(+) controlT

opBo] MR E A WYAdMY FLE
71Ee 2 HA 50pg/mild HAx 1,000pg/mlE
238t 5749 thE Fxoa At

5) #iatumaR

T 18R M 1F 2005 -

Agolr dolxl BE A8aE dETE SPSS
MA 11.00& o83 &4 BA4s8d. 2 53
£ base lineo] W3t} Zt dose B & independent
AlBstRAar, Aae] BAA &
& p<0.05 °ﬂ*1 s

samples t-testE

BERCE
I & 2

1. BEY S| WRX

4CAA 70% WesE FEAoE YA& ¢ 4
7} 50g9] vlmAF HLE F9 AAE AN E
EFaln Age FET Fo] dojxion g
¥ (Table 3o Holx= AAE AYY.

o] F KM A M S 0.92% o &
585 B0 KEY A 13.54%, Foftel A
$ 184% 9 € £5&& Byt 1Y o=

= A9 g%e 9N
o ¥ okFol #I EAG FoMdE Hole A
g A4 It EFERSMEARE
ka3, £EY BYe £5&0 FHHA G
v AEA JFgol gl Aoz Al Ho Kk
Eo g .

Table 3. The Rate of Extraction from Herbs.

Herb Botanical Name Rate of Exiraction%)

SHJG+P N. D.
Aucklandiae Radix 0.92
Pogostemonis Herba 2.94
Perillae Folium 2.86
Atractyldis Macrocephalae

Rhizoma 18.4
Aucklandiae Radix 13.54
Pinefiae Rhizoma 3.48
Poria N. D.
Citri Pericarpium 8.66
Arisaematis Rhizoma 9.38
Zingiberis Rhizoma Recens N. D.
Glycyrrhiza Uralenisis Fisch 9.36

N.D. means not determined.
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2. Bl

DEE 'R

$-X ##Eo] hypoxia-reoxygenationo] 93] &
+¥ mouse neuoblastoma 2a #Miigo] VX = J&L
Yolu 7} st ¢ wEmol EHAEle] Hikgol
) X= 54 &9 9 hypoxiareoxygenation©] M 4
3t Mt =S meksly] 93 43S AAE
=8

@ ol EE 2 N2a i nX=s we

wEo]l EEMY REANAMY Mlge] tAE
AHE 2AIE7] A5t 27 Img/ml 9 FXo)
X MTT assay$} LDH assayE AAlstd 1 2
& Z+7] Fig. 1 (A).9} (B).2 Wehidt}h. Fig.
1(A).o] vtepd who} o] MTT assayol: A4
ol B3 FEBo]l Fod A Az FYAE
£ o Yol

Fig. 1(B). LDH assay°lA %= £EE A 9stn

BE BGEES0 AFAdF vls %} =AY &
Ag @& JERIT wEkd B dAFo) Algd
Aol EE EkEo] AFHY ATdE AEZ2
oy} MEEAe] BAFL YA YriE AL 9
vlska Qlk REO S 1lmg/ml ¢ EEo)A
LDH assay9 ZA3E 2 A2 AXEAES §2
5F7) wiEol Fo) AdoA ole FmFAI} 7
HA

CellViability
= =1 o —_ —
} —{

(=]
%

WL

42 U=D HE Y 22 @k =S¢ BE %F  NIREYH 42 22

o
[=3

Fig. 1(A). Cell viability of mouse neuroblastoma 2a cell
influenced by herbs

sﬂﬂﬂmﬂz |HHH H

FHTUT MIm AN S e we We W NmemE a8 @t

o

Fig. 1(B). Cytotoxicity of mouse neuroblastoma 2a cell
influenced by herbs

@ Hypoxia, reoxygenation®] i 73+ Ml
seell vAe R
A X BER APEol mAE AAFFY 93

ZAsE7l st o wlgzCgAM AES
Alste] ol o] Fig. 2 (A)9} (B)g Z& ZA
AUt
Hypoxia ZAdA MTT assay@ Q13 A3}
N2a AX+ oF 24 Al 5o 428 AGs S
A¢(H24), AXY FA&Eo o} Fa g F
A FhEol BFHIULH, Al Ado] 484
HH48)o] o]2W A X9 F4]L ojlHo] Fe
Z219 Bde(N4g)ol wlsl A E7} 25% o)
ZAAHAESE BT Q)

Hypoxia ZZ9)A] LDH assayZ &Ql3 A3}
i Fig. (B)9k #o] 48A17F Abaxtad Alo] A4
ol "8 2.38] o] LDHEA o] ZJ/ls o] AE
o] Azbg &40 YojtEE RojFr)

@ reoxygenation £ANA MTT assay9
Aie 24A 3 A2AY F LA FFLE ol A
FAE FX gkony, 487 AAAT T A4
ATHE ARATA 9 Aol EuE F713
BTFol AUt
A g2
L2EFAT F FIHH oz 6213 A2 FFol
AE W MEEGES BRAFT ol 48AIT

ALFTFAG F FIHEQA AL AFFL
N2a AXo] dAAE AZAZF AFHAR 5
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Ceil Viability(A480nm)

N2 N4 N48  HI2 Hi2HR6 H24 H24R6 H48 H4BRe
Condtion of N2a

Fig. 2(A). MTT assay of hypoxia—reoxygenation injured
mouse neuroblastoma 2a Cell.

N: normal condition, H: hypoxia condition, R: reoxygenation
condition

Fig. 2(B). LDH assay of hypoxia-reoxygenation injured
mouse neuroblastoma 2a Cell.

N: normal condition, H: hypoxia condition, R:
reoxygenation condition

2) BEFFERHmHAK] MigEs fR#Ed v s
ES

BEFEMINHEAKS  hypoxiaZZd¢ LDH
assayols= 0ollA4] 50pg/mi AtolelA ¥ HaFs}
ZUlE 3 500014 500ug/ml Alolol A= S5He &
T Fu], 283 5003 1,000pg/ml oA E &
FA% 57 =97} B350, reoxygenation
Z719] LDH assay°el+ 50ug/mi7bA &3 v
ER 7 oF 200-500ug/ml ol A F744 Q1 f#}
7} At

Reoxygenation 279 MTT assayols ®Hoh
2 #ol7t glsle ™, hypoxiaZAd el MTT assay
o= & Aolrt gigiet 100014 500ng/ml
Atole| A &3 =7} F7hetdTh

Table 4. Effect of Sunghyangjungkisan—ga—
pogongyoun on Cellular Viability and Cytotoxicity
of Hypoxia—Reoxigenation Injured Mouse
Neuroblastoma 2a Cell

(unit:ug/ml)

ose 50 100 200 500 1000
assa

+ + + + + 9.69+

Loy 2301+ 19.26% 18.27% 17.69% 16.13% 9.69%1

29 19+ 15+ 1lxx 1dxx Bxx

42,06+ 29.44% 31.26+ 32.95% 26.76% 25.08%
3.6 2.9xx  28xx  2.4xx 2.6%x  1.4#x

0.75+0 0.68+0 0.63%£0 0.67+0 0.74£0 0.69+0
.06 A A A A .0

0.62+0 0.61+0 0.61£0 0.53%£0 0.59%0 0.64%0
.05 A A 0 .0 .0

LDHHR

MTTH

MTTHR

all values are mean{S.D).
* 1 p<.05, **  p<.01

3) BELERMS HikEo] MHRMGT R v
= AR

@ Hypoxia 719 LDH Assay

Neuroblastoma 2a A E39) 7187 hypoxial &
g &4 HE 5 EFLEAHKN TTE 114 Bk
7b vlAE AAE A78s] A8k hypoxic 2719
M Eajkodo] 4% lactate dehydrogenase(LDH)<]
g4& AT

Z+ FoE2 FHA 50 pg/ml oA 1,000 pg/ml
Abole) 579 FEE BAHJoH qoFE] F
o5z %g WE ¥t 2 A= Table 5
o} Fig. 3o) o=yt Fig. 3.9 & &4& O p
g/ml o] Hol%o] AH x7o] vF) hypoxia
g e A Ax9 oF 25% 7F AlET &4
02 Q3 £Argr}. Hypoxic Zo o3 3
| AEEgded fiEl Adge AFEs ZE gAlE
44z LDH A4ZLE Hol1 9loH
AXBZTEINE Bolx ),

B FEIE Gl e I GH
Bolx el EFH, @i, #HE KT, £¥ KE
¥, KE, SEFEES AXEAC X me A
&Hog ZAAHT v A4S B v HE

PE, BEY A ¥ sEoMe REIFAE

I

o]
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Boltrt Fx7F 5004 1,000 pg/ml e 2
33 AEFAo] FItetE BHS Holm th
T 9EFHOE HIAAE Hole U4E FoE
BE, K%, 4B, KEE, AF FEHEELE 5=
7} 50 pg/ml oA 1,000 pg/ml 2.8 F7}3o) ot
2 Bsanrt 4velAl ZHgo] FERHUE
ol *EY HAEAHE] 4% potencyE 7HR| 3
Yetfa . X FREHA &
B FE F MY FAET B AEE
4ol 5 WA 10 % 7HA #AH = e BF
9] 4% 50 pg/ml 9 FEA 10.8 + 1.0 %°lH
1,000 pg/ml 9 3¢ 2.5 + 1.0 % 7tA A&
potencyZ} oA EFstn £ AN 7+
o ARE 2ok o 9 4EHEES ABEK
E HEsadwte uddtd Z7] 56 + 1.6
%, 69t 15 % 2 $¢ 25adg B

BReadg HQ 4E Fo Aot #ES 50
pg/ml oA olu] Hxo F¥E Holm I oA
o FEFE F7HE FHEY ANE Holx @
gtk & Y HIEARE BYox EFsln
TEAEAQA FHE Holx gt} oE %E
< FEAAEY potency?t #l¢ Bl R H L
ME BIATNE Hole AEo] Ydux & §#
EAHEY gZFol W Fol &) ol ojF ¥
EoA ESHASES ugdrh. wely olE <
29 YaFdE G FHAME F7pxo
B 47 % X7 g3 melg o F B
3] Bt 50 pg/ml oA AEZAo] 86 + 0.9
% 2 7% ¢4 29E B9

2 A8 AHE 38 F HE, 4, d28x
By 32 sEAME BRIAHAE RYAWT ¥
E7F Eolyel wet &asl 938 #HageE
S Holtd o]t o] AdEo] Y& FxoA B
TEHNE Hole ARY 5& FEAM AXTEA
& Hole Y& AEE /X 97 giEez A
ZHdth. olgg 4L £EF AL Fig. 1.9A
Hole U2 AGAXe B9 E 1,000 pg/ml
¢ FA AEXHAHL Jehir] wE)
hypoxia 319 MITox ATXTEAHE 2L 5+ ¢l
< Zolgte d3da Atz ok A HE
o B AY FE 5E W AJATAME
58 Rolx] ¢n @A hypoxic 279 AN X

]o.
=]

2o
tol
oo
i

£ Wo] FvjE¢ Azo|th vt
2 HE9 FEFAL AlEY T AXE 23
=8 hypoxic ZZojA Axete] W3l
Hi ol o]F EZo] FALPE e AHE U=
o £E A olgd dio] shedht AAG
Ao B Jd77 b AYyE 5 A& Aolg
Azt
2 AgolA B nket F@o] hypoxiaol g
AEEYR DA ZE GEo] UA o] B
2895 B A hypoxiadAd FE A
MERS EH4E B FEL BE AM, &KE
+EEEZ Jd4E + Jd.

Table 5. Effect of Herbs on Cytotoxicity of
Hypoxia Injured N2a Cell.
(unit: g g/ml)

se 0 50 100 200 500 1000

herb
Ge 25.01 103t 21,3+ 19.0%1. 14.3f 21.0*
29 1.0%+ 23 4« 2.7+« 3.1
KH 25.01= 10.8%f 8.75% 5.93%1. 3.63t 2.54%
2.9 1.0%x 23sx  2¢x 16xx 1 Tax
DBP 2501 16.3+ 17.8% 1911, 10.1f 6N+
2.9  22%x (.7%x 4+ 3.tex 1 5wx
DMH 25.01% 17.7% 19.4+ 17943, 179+ {3.2+%
2.9  2.1xx 25 2¢x  1.0+x ] 8
BH 25.01f 15.8% 17.5+ 13.0%1. 11.8%f 22.5%
29 0.7+ 53 3#x  11xx 58
BC 25.01% 8.56%f 9.37% 12.7£2. 9.75% 10.6%
29  0.9%% 1.9xx  Qrx  1.6x+ 1.09x#
BBR 25.01 16.2+ 145+ 15442 12.0% 10.4%
2.9 1.3%x 1 2%x [V 2.1%x  (.8xx
3G 25.01+ 20.8%f 16.7+ 15.71%£1 150 11.8%
29 1.9x 1.0%x  Axx 14xx 1 3
sy 25.01= 10.6% 101+ 9.21+1. 4972 121
2.9  1.8xx 1.6xx  5xx 1 1xx 2 Bx
NS 25.01f 19.0%f 17.0% 11.2+4. 6.72%¢ 5.62%*
2.9 3.4 6.3 O#*  3.3#x  1.6%«
P 2501 11.8% 11.1+ 13.7+1. 19.8% 15.4%*

29 1T7xx 1dex 4xx Gxx 124

all values are mean(S.D).
* 1 p<.05, ** I p<01
@ Reoxygenation Z72] LDH Assay
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HE 5 EFELH XIFE 117 Bkt
neurcblastoma 2a Al £ 59} reoxygenation®] 2
g &4 "AE AdE AFE7] Ystd AX
Ao 5% H lactate dehydrogenase(LDH)¢]
g8 zANE A,

ZF 9FELS HA 50 pg/mlol A 1,000 pg/ml At
ol9] 5719 FEE FoH oM okEo] Fojy
A ke WE Tt 1 AAE Table 63
Fig. 40 Bt}

Fig. 39 dose 09A] H. o}%9] reoxygenation
€ 4% 49 hypoxia 279 Aol vlstd
ok 42 %] AE7L AT &Fog s Apdat
=3

Reoxygenation ZZo] 9§ AN X&EAto] &)
Ago] AlE3 ZE JAE dAHAEZY HERE
B2IE Bolil AT 1 FEE hypoxia 719
A B8 gt FEE Roli gl

PE, K&, L8 K%L 27 50 pg/ml ol
o EE ¥ vl AEe AEFEAHS H
A W, EE, B, HE 4RHEL AEXEY
o] k&9 Hx FUt wel A&KHO T A
A & FTo FFEoA <t FE B
Ak HE, B, KELE cytotoxicity7} &9
FTE7L S wel AT s Fe wkEs
T YHE B9 A FEgES 1A

B3EHE B 4E Fo| £E, KF, LE,
KES Aol ALE A ¥ FEAA 2L
AEo T Holn FRoEXHQ YEHE Ho
2] gkt

ol olE %= FaEAEl "¢ potency”t
738 50 pg/miolA] ojn) el ERE RV
HEoz BTt F ol dEL W FEoA
= BR3aHREg Holg AEo WA =L Ha
Ao o] wWle L uidte] oA
HHAME s Evtal ofEolr),

o] F A&, PE, kFL 5% Bzavns
Roln K&EL 14.5 £ 0.5 % (1,000 pg/ml), ¥
= 156 £ 1.6 % (500 pg/ml) 23 KL 16.1
+ 0.7 % (500 pg/mDel &34E H g}

HAELS 21.8 £ 0.8 % (1,000 pg/mhHE o] 9
ThE Eo| vls o7t A" &9E BT

BE WE HE FEHEL AszdAs 4

g ZARE HolA stent 250WA 500 pg/mi
A AHHoR AEFAHo] ZFasttizt 1,000 u
g/ml o o|2W 2038 Frlste AEgS Roln
At el BFE D JPE AEEA O] #AA
P AEZE 3B EEFL 105 £ 1.5 (500 ¢
g/ml), HES 144 £ 2.0 %(500 pg/ml), BE =
17.7 £ 1.2 %(200 pg/mb), #IEME= 19.0 £ 0.7
%(500 pg/ml) £o2 37} gRen o] F &
o} T A3AEY] AEA REadst gl
3 HrE Y EEHES E3| reoxygenation &7
oA 7} g afE 2AFA

HE, KM, gt 43 43E wolx] o
gk kIEESY AL 1,000 pg/ml 9 FXo)A
14.7 £ 3.6 % 9 AEALE B YEF AEES
s HYd HEY Afie BEE =73
A 20 % ol MEAE Ro 5¥HI HIay
B Qe Aoz AR

EE, B, ¥ FEEE 5 9B 1=
oA AEEAo]l gygoa Fristes e
& ol f7t gEY olE FES A$ Fig. 19
A Rl uke} Zol HFAMIANME HNESHE
HolR ¥t}7} reoxygenation ZoA IFEL
A AEEANE Hole v A9E Hol1
AUtk ¥E, 7o e AFAMEANA hypoxia
A AEEALE EAW RAde EF
reoxygenation A NME & FEF Lol n
ugk  FUE 0 Rolgd, oALE  PEHI
reoxygenation &7 oAl 9] &Abo| 583 ks
8ol o NERFE AU A dE"ET
Azt 4 At

B Ao Bl w9} o] reoxygenationol
A% AEEFEDME BE oFFo] A o]
9o R3EMNE HYth AT T=Hz aiE
Bl B EE, PH, K%, AHFLE 4™

& gleh,
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Table 6. Effect of Herbs on Cytotoxicity of Reoxygenation Injured N2a Cell.

{unit: g/ml)
horb dose 0 50 100 200 500 1000
GC 42.0643.6  26.2811.0+x  30.21%1.8xx  26.25%1.0%x  2251%22%x  28.69%2.14
KH 42.06£3.6  25.39%3.0%x  18.75%1.3+x  12.6121.9++  10.52%1.4%+  14.81£3.4x»
DBP 4206436  28.13+3.2+x  29.24%36++  31.01239++  21.60%3.6%«  14.68%3.6%»
OMH 42.06£3.6  19.96+1.4%x  1817£1.7+x  17.7022.0%+  17.32%1.1xx  14.54£0.5%s
BH 42.06£3.6  17.86+1.7+x  18.96%1.2¢x  17.53%1.2+x 1550416+  17.39%2.6++
BC 4206136 3246150«  25.20%2.0%x 36.08%1.8 2244127+ 23.50£2.0%x
BBR 4206436  16.27+0.8+«  16.79%0.9¢x  16.8920.9+x  16.13t0.7xx  16.74%0.6%»
SG 42.06£3.6  21.04£2.9++  2560%0.9%  23.12%13¢x  22.01%28«x  21.79%0.8
SY 4206136  28.31%1.5xx 1772417+« 14.9821.9x+  14.44%20%x  27.26%3.5+x
NS 4206136  25.69%1.7xx  27.30%2.0%x  20.02%1.3+x  19.03t0.7xx  21.82%0.7++
Jp 4206136  23.9910.8++  18.39+0.7+x  17.64%1.2¢x  18.89205++ 220119+

all values are mean(S.D).
* 1 pcl05, =+ 1 pd.0t

@ Hypoxia £719] MTT Assay

HE F EFERHN XFF 114 Bk}
neuroblastoma 2a A X 59| hypoxiaol 2}& A X
FA"AY Fro vAE adg AT sy
3-(4,5-dimethyltiazol-2-y1)-2,5-diphenyl
tetrazolium bromide (MTT)E Fojale H X
%249 formazan® FFEE ZABIYY. 7 <%
B2 #H2A 50 pg/ml oA 1,000 pg/ml Akol9] 5
N 22 FAHR oY Eo] TR A9k
$ e 28l 1 A}E Table 7.5 Fig. 69
B3t} Fig. 69 2 %8 Opg/ml o] Rolxo] 3
43 2740 v)d hypoxiag 2§ B AL
JYEAH=7F 25 0. 18 ~ 0.35 A2 ¥E o} hypoxic
Z70] o3 AEHAGH Zio] d&) 2P
ARS-g RE gAlE dAE ZAusiAy 2R
AHRE Rolx oy, 1 FHe u$ o
FHE Bojx 9},

%E Fo 59 S GE F
P AL HRIel B ¥ o) uREo o
Fo ¥ @457 Fo Ao vl AHHA
s, %59 F=F7 weg F4x 7
B AL K&E S E Gt K%, LB
ok o] Zhedl PE, 4£E, KEL B9 Fx7)
St wet =7t FEIA AstHE A

Mol ul&)

o>

Br o oo o2
[0 _0‘

]

£ Ho o]g dEo] AZHAGAHN FHFH o=
Zgeg Jelldd, a8y KELS EoldtA
500pg/ml oA %k BAE F71E BT}, o] 99
BE, KB, FBEE, #E Aalte 98 5=
Halols B dAxe WIE nyody, o
E 5o 3o A&7} Fo Aol vl sjAMEA
3kl

HFRH oz AL dE H AF, EEHF
500ug/ml oA, 4JEEES 200pg/ml, #HKIES
500ug/ml oA th& Fxo] vl3s 4= HA
& dsol Bt 53] EEY 4BRFHES ¥S
OE Fojold HU W& @AolAUN EEFL
100-500pg/ml oA, 4fEr 2 & 50-200ug/miol A
A& GHE Fe5S BAY KB, Afte
FEO ¥k FUlo wel A= A FAE
Aoy KEEEE 500pug/ml olF oA, Hiftd
1000ug/ml oA k3t AF5atdrt. EE, FMEH
B, KK, ale 4% FxoA =71 4
F7telEe AR FEA AR F7tadE U
= kAR Astels A9 PE &S
£ELS FE FUH wel 84=7F AL st

=d £ E+E 50-100pg/ml oA, 4 #-2200-500
pg/ml oA %t} BAHE F5o] ARt vin
393 RFL R AT A5E HolX &
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o=
ol potencyE 7FXaL Q)
ghe}, HEEol B4 0-50pg/ml o FE
, 200-1000pg/ml 9] 5% F7rolA &7t
FEsle @48 RAY. o HH @
FAAIE AR & F /MR FEEE
AFRA o} B E 200ug/ml 7R =

Mg, HEE $Xd F7ld we 845 £71
Rt HEE Y SE7b T4

GFAMES 717 Edo) 200ug/ml & V1HL
Ao $49& e svn dudo, HEY)
1000ug/ml o)A 0.95£0.1 & 71E8d 714 ¥
FHNEE BY T, BifrE 200ug/mt oA 0.92+0.2
2 71E39 9.

B 9o Bl uke} o] hypoxiao] o]k
AxEY 2d9 AXFPEZEE IFE Fo

it

b

B

Roli, FE7} 200pg/ml
Fo old Ax GH%I}
ol 3k AL B9

2
=
pd

=
)
A

]

5]

% Ry AdHs AL BAx, b HiE
J} Reeld BHE FHadE W,

Table 7. Effect of Herbs on Cellular Viability of Hypoxia Injured N2a Cell

(unit: wg/mi)
herb dose 0 50 100 200 500 1000
GC 0.65 +0.1 0.710.1 0.790.0 0.71£0.1 0.78+0.0 0.95+0.14+
KH 0.73 +0.1 0.67+0.1 0.63%0.1 0.67%0.1 0.72+0.0 0.69+0.1
D8P 0.65 0.0  0.48+0.0%x 0.44+0.0%+ 0.41£0.15x 0.47+0.0% 0.4610.1+x
DMH 0.81+0.1 0.67+0.1 0.66+0.0 0.63%0.1 0.74+0.2 0.60+0.1
BH 0.67 £0.1 0.56+0.0 0.58%0.0 0.55+0.1 0.52+0.1 0.4620.0+
BC 0.69 +0.1 0.64+0.1 0.64£0.0 0.62+0.0 0.61%0.1 0.62+0.1
BBR 0.68 £0.1 0.660.1 0.64+0.0 0.63%0.0 0.56+0.0% 0.50+0.0+
SG 0.69 +0.1  0.49+0.0¢+ 0.4820.0%+ 0.450.1%x 0.46%0.0%x 0.4240.04+
sy 0.88 +0.1 0.73%0.1 0.71%0.1 0.70+0.1 0.770.1 0.7140.1
NS 0.64 0.0 0.58+0.0 0.60+0.1 0.62+0.1 0.60+0.0 0.57+0.1
P 0.75+0.1 0.76+0.2 0.80%0.1 0.92+0.2 0.83%0.1 0.74+0.2

all values are mean(S.D).
* 1 p<.05, *+ : p<.01

@ Reoxygenation £71¢] MTT assay

HE 5 EFERHN XFd 117 Bt
neuroblastoma 2a Al X529} reoxygenation®l] ¢
g ARG P2 vixlE AR AT
98} 3-(4,5-dimethyltiazol-2-y1)-2,5~dipheny!
tetrazolium bromide MTT)E T3l M X0
%449 formazan® FFE=E ZASIGT 7 ¢
& #H 4 50pg/miol A 1,000ug/ml Aro}9) 5749
FEE BoH9oen 0 A3t Table 8.3 Fig.

7ol RdR} Fig. 79 4 9FE Opg/ml o K9]
%o} reoxygenation® $%¢% ¢ hypoxia £
9] Aol njstd M FAFIEIT oF 0.38 3
29t} reoxygenation 2ol 218 A FE A
o] dis Aol AMSE Al wig ot
Felel WSS Roln Ut FE Fo oF F
BT gadte Fo o]d F&EolstE FX
HE ASE KER, A, A, B, SEEE

oz olF Gge FRHAOE BYE 45 B
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o] oldt F&
o]7] W&o £HAHQ ZAAE BJAYL AEAE
T Utk E#EH, AEFS AsEoA T (50ug/ml F
ZoAeh fFraEd 4= F7HE RIYN, HE,
BE, PE BT 48 Fo olf IRV}
74t 4 old & ooz FAHUD.

EAAA A9E Y FE Fo KEE, G,
HHERE T 500-1000ug/ml o] 3FEE FI7holA,
AE, KEFL 200-500pg/ml o F3tolA EAH=E
7t AeEe AEgE 2. o] Jhed kKiEE
50pg/ml HE 0.35+0.03712 F23 A=} A

stxlo] A AQ a7t ¢ potencydE HL
BoFon,  200pg/ml M E
0.2810.0117k4] #3}l5o] =& <& 7184 713
FARAQ AR B

FEF TS Y FE Fo] #EFL 50-100
ug/ml oA Fo Ao wlE FAPEI} S5
I, REFEE 50pg/ml A FZAMT SHEI} 5
7ttt olE dEL OgE FRAME 8 F
o oldxch %’“Eﬂ AaEo glof, o] Fxoj
Aol ALdte FEAGEC uFd Ao B3]
o 5o old & ooz FAHE FE It
+d HEel #HFFEL 0-50pg/ml 3 100-1000p

[ 3o
Aee

g/ml o] F PO }Ho] A
A Nz & F 7HA fFadEe
ARE B Aoz Y 5 don, HESY
S E FX Flol uel A&AA A=
£ B, FRAARE 47% potencyE AE
Yelich 28y HEe 49+ 1000pg/ml
o 4= 0.8010.088914] 1.04+0.1572 FA % 57t
£ Bo oy Adge ol F 7R F&E
| #E# Yol Efgdces FA% F /A H

o] M2 FsaNE 3 F U= HAY 5

of Wigt AT "WaeAS ATEL 4 FE,

50pg/ml o)A olu] H1e] AFAE HA
¥ol v A% potency’} WA FL &

gFo] W ®5ES 9UEx
200-500pg/ml oM B =7t Z4dte AFEFS
2t}

2 Agoa 19l ule} Zo] reoxygenationol
o3 AEEY R AXAABHAEE ¥E F
o ¥ EF AFS I A5E 2o,
fEE A= A¢S B a8y HE, &
E PE BEe T 84 Y5EIAE B
pei=

o ox
oy

r~{m
o o rl L

b)ll
oX
o,

Table 8. Effect of Herbs on Cellular Viability of Reoxygenation Injured N2a Cell.

(unit: g g/mi)
b dose 0 50 100 200 500 1000
GC 0.62+0.1 0.69:£0.1 0.660.1 0.77£0.1 0.800.1 1.04£0.2++
KH 0.62+0.1 0.66+0.0 0.630.1 0.610.1 0.57£0.0 0.610.1
DBP 0.620.1 0.3540.0+ 0.2940.0 0.28+0.0+» 0.340.0% 0.38+0.0%+
DMH 0.62+0.1 0.64+0.1 0.5040.0+ 0.49£0.0%» 0.50£0.1+ 0.60+0.0
BH 0.620.1 1.02+0.0++ 1.00£0.1%+ 0.88:£0.1x 0.8440.1x 0.94+0.1x
BC 0.620.1 0.62£0.1 0.55£0.0 0.46£0.0%+ 0.46:+0.0+ 0.550.1
BBR 0.620.1 0.58+0.1 0.49+0.0++ 0.43+0.0%+ 0.5040.1+ 0.45+0.0%
SG 0.62:+0.1 0.600.1 0.56:+0.1 0.510.1 0.55+0.1 0.55+0.1
sy 0.62+0.1 0.64£0.0 0.55+0.0+ 0.63£0.0 0.63+0.0 0.7240.0%x
NS 0.620.1 0.59+0.0 0.51£0.0+ 0.46+0.1+ 0.46£0.0++ 0.57+0.1
JP 0.620.1 0.69+0.0 0.64+0.0 0.58+0.1 0.52+0.1 0.62£0.0

all values are mean(S.D).
* 1 p<.05, ** :

p<.0t
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4) ¥R BWH B

Hypoxia Z7A9 LDH assay (LDHH),
reoxygenation ZZ7¢ LDH assay(LDHHR),
hypoxia Z79] MTT assay(MTTH),

reoxygenation 27 ¢ MTT assay(MTTHR) 4
A dgel kgl xRE v Hesta
o}?} ¥ (Table 9)9} #rt}.

Table 9. The Summary of The Experiments.

THE LDHH LDHHR MTTH MTTHR

nx
o

SHJG+P
DBP
KH
SY
BC
DMH
BH
BBR
JP
NS

SG
GC

OO0 O O 0 o0 O OO0 o0 O O
OO O 0O O O O O oo o o
O =< >x O »x > > > >x > >x X
O x >x O x O b x O D

O means positive effect.
A means negative effect.
X means no change or partial effect.

V& %

gixe 7199 Atng AgE oldy Aals
g, 4%, dol 2 Uy 5 Adssy A
AR ANg Teste HAB 9 A} FF
ZoltF. fiRe MY dEAL =94 FBL
2, AUE 343 =A% AT FHE
wep Aol W go) o F4Y sFsAol A,
=4 é%ola}t wgolA AAH, ArsH 2
4o &4ol 2 Aoz AqyErh

y

tH 163 H 15 20056 -

EF A E ¢=stolry HR, mEH
FR, hEM AR Fo] o o] Tl =
sto)ojd XujE 50% o4& XA L, i
B ERE 20-30% HTolH, &ike] Hiol
HlafA 2-3uAE o wHIe ez dEA
E}_Sl)

Y=3tolv)y ol K BJajA FAsH
744, olNdE =¥ Tﬂ)‘} 7‘0“’“’8 wWHrls ol
A, ¢RuE 5% Helo g wo}
EoA 3 gRARE op2 &3 ‘%1}6151 7t gl
74&d, Hixe UFES AXEe g=sio]
B pirs A s Yo s FEH A
34 22t o HHA4Y uE T
AT, R4 mRE MEnd 94 A}
ok HEWwAA YEhdy Adstd &4l o3 o
A9l ZAAAE e, GEEtelvd X uiE
A4 o3t dstsE o Asto] g HAl
AT #7t Fast HEridoz Aty
AT WaR oA wAHE Hstd 47
z*'oi AHE gzstolry X FEd
S A9 BW amyloid B protein (o}3F AB)2
Hog A71= 22A%HSenile Plaques, SPs)9]
A=A o7 ANAHEAHneuronal cell death)E Y
o7& Rz Q1 4kst 125 il
(hyperphosphrylati-on tau protein)9l & ol ¢
g+ A AA f-ohE(neurofibrillary tangles; NFTs)
o] Ao oz AAHF (neurodegeneration)S 4
o7 Aol YEAJANZ oje @ Wa) FHA o
AL o MIPMELEGO] Fag 9T
g e AR AT Ha vk BT
o3 MX 9 &4 dzEolwd Fike #IS
Anne Ekert®”, John P. Blass®®2] a7} Q=4
I &€& in vitro A@oNA ABel 93 A4
AL £4o] fFEsH™, 0 2R AX HYAhe
AAARZF B dojun, ojuf - F Aol o)
AE g3z @gFo] §AHT IL-1, IL-6 59
inflammatory mediators”} nitric oxide radicals
(NO)& AA st thA] szt dojups o]
A% AR AMSo] AsEE o] dojd
& Ao|th

o] FAA ABol 3 Wolux WEZC=F
ofo] &Ato) oF|A F 7pR] Wwgo g It U
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ojdt} AAE DNAQ &4o] dojvtxn 1 Az
2 Axo zdAl7 fddoE Boln, A=
acetylcholine #&£202 AlZHdge] dojyx] &
£ Aolt}, vEE=gole SAMEE WE
AYE F83 sourceQ! FAl G444 T4
& B F33 diie] 4. nFxel 84 4
Zol o3l Axve MEIZ=golrt 4A x=F
3 &4 gon, oy sl o7 MEANE
ARG Az HARAEY AAAL (cell
apoptosis), AREHI}E Hdde L=dlo|ny
A& op7lgtt mEZE=gol W ATP A
Aol A cytochromeo] Az} o]Fof T3l
cytochromeo] WAHE o] §& Ay= 447}
Azl IS o aA Fejitaz WEtn o
U AR GA dt o] f3idart vE
ol @A S WAAZ|A AAAE 2}
AAE fEE vEEZEgely] oy Aol
A3 Azl AAFAEE A oz ZF
gl FolA  Hu, duAst {FsHE
acetylcholine® WEo]A = &7 A,

mEd: FRe A$ Mg wEoz [
HEM R s 99 f3E mesol
A&Hog Ay FHE T Aoz g
B BEgeds gol Jebdo), flzedhol] o) gt i
el BEES BN o7|HE MAaRFd g
A3 FEEHA O UeEhdE @444 97 R
Axd, R KEme AAFHoY fEEin
FA R = FHERA 40t 2FAez2 AFTF
2 o %47 YA EH 27 &l KL 7
Al Aol Mo FEimAeie] YU AtA
£ sk is g & wsisie ATP 4
3& AsiRity. o AT X9 o] PE FY
o] #AAH: ZHol AEdE T gEFH
o] dojus AAAZTYE Zgo] FYdEH,
Za FdL vEZ=gol 715 FAE A
23 ATPEAL 9 AstEEA 9¥d, il
AAAL 7I¢-Ess E4AES S4FITY B
3] QA A 9 Filv AAERE o7|A7Ie A4
B, & #¢ S zs A4t 49 H4Eot
I BBAl 23 EGT ARAE Lol QLo
A F8F 98 dm gyA A mE
WAl el e AEEZE A4 &4 9%

rlr
r

o}, g AelAl AlXuve] 3¥  hypoxanthine
o] xanthine oxidaseol] 2l3}le] xanthine¥ uric
acid2 HF|HAA vl FAdo] & superoxide
anion radical® A&z AHFoz UL E
& AAFozA HxEue AxHo ZEsto 7}
AN A gte] FREY G 7T GAE FEste
2 Z2AERS oty

AA7R 9 A Feojrle figkel W A&
wioge M HFEH HX2ZA FFAA
Wol gz, AlFolgAl, AAA, FEIA F&
AMgsle $% F4L 4E BEE J198e o
AL FANE 2L BT E 2F Fol
Aok, FR 40 oy ZEHA A8 AR
52 AMXAANYD ERoz @2 %Eo] HEHAL
AR JAH adge 7lde wXA RiE
o2 FRBAAA UeEE ojxAd AN
Q) Bl B4, 2z, BY, P5FNE AA
F2Agrt FFL o]F1 AT

AR gxstolw 3y oo HARAHY
o] A 7] Qi XNESEFE ¢ AT
ojof dtdl, ¥z3tolnd AujA R AHEEHE
GEE9) ALl = cholinergics and cholinominetics,
7% AAA(Nootropics), H¥#& A, FAA
S22 A, AAAAA), v A& Aharcotic
antaonists), ¥ F A, FASHA, BRI, AAFIHA,
2423 H, ArEEA, d2EZA, AF4ZIA
So] 9lem, Acetylcholine deficiency 7Hdel wt&
acetylcholine esterase inhibitors7} Al&€th =
gz3toloy Ao FEF 7]ooA FA
el 98g 3l cholinergic systemo] B2 7]
T AZ9 ARAE &4o] dojdtis Al
71918} Cognex/tacrine hydrochloride(Parke-Davis),
Arizept/ donepezil(Pfizer)7} cholinesterase enzyme
inhibitor2A] X &l AlgE: o}y, 2z ¢=3}
olMa oM Ul synaptic loss
neuronal degeneration’} YO EE A A Eo] A
3 #4L& ZIdE  NGF(neuro
factor)7} X189 ovjgle dldo] €rt

o] olo] gxztolwy Xujo] BE G B
A7) ZPsjo] & wrare ABPP(APB precursor
protein)?] tiAlRtg o ABel ANE FE Zol
2 EFolt), 2y gL AFdx EFsn F

T+
2

growth
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4 g st ZAE AN B4 @
2ahel o] HFel HolHo= AT 4B
gats Aol ohde rbssth @@, Wew

E(a-tocoperol), the pineal hormone melatonin,

ju

the lazaroids(21-aminost-eroid) or
mifepristone(RU486)$} 2 @ 3iIsAE
o] dx3loljy Xl XF3}r] Hste] AHE
3 gloy giR-E otxe QIddA dFHAE
£3l3m AraAe] ot & vlERl EE 67143
of B2 Fxzlojujy Huje AWEE WFE
AEAA GAHAE JSYAT?. =3 ujrwge
=4 g9 %% (Non-steroidal anti inflammatory
drugs; NASIDs)o] ¥=stoley Xufjo] A&
BaAZIAY, B 23S AAAZIThE ALAo]
FAHAH?, NASIDse] 7Hg Fe=2ind 98
COX(Cyclooxygenases)?} lipooxygenasesE ¢+
3} prostaglandin &§4< i ROS FAHL A
dale Aot} (Breitner, 1996) o) 9o E o2 4
FAEo] dAolA Fzstoiny Au FxE
A ANEH e, o] 7kl glucocorticoid,
anti-malaria drugs, colchicine ©} ¢=3}ojH g
Avf AR FFEAH FYstA FEE o
d=stolwy Ao XEAZA FDACA F
wre okB 7121 tactrine® donepezilo] 74 A
A AMgEHo] gtou, &Vt BYIAE Rid
28 ZA7 ol Bl AFE 7t U=
Aol n*? ol dd FEE 20004 o] %o
rivastigmine, galatamine, 2004 memantine©]
FIRAEANZA FDAY £U& wol AMEHI
At

gostol A gigel BaAAE PR KVl [R
Fedgssld srEd mste Hes
w2 MAYgada, ARy BEREEAME gF
502 fAMg &S AFAGY. [RERE)
o) %2 [HEMHK]C, (MR E] VA HolE
4 Qed, [AEMEINAAE BEA LY Bikd
Fzsle] ZBE. BRUTE EHOR BRI
n, [REZENXE ol 959 BEg 7
Z39 LiEsk, AWITiE 8891, [(MEs
Hlol A e HER%sty @EERSY HmEAA
of gt} dte] EHOE B S, [FHRLEK]™
Ae 5 B, EEAE RFLE BRSH

At

AT HBEBAAN FHRES BEMEY Wt
=, 1 FRLS KKk, ZRAE, FEAR, LF
Ak, BiEE So2 SoHY FERS EEER
SHEE, BPHAR, RRAS, RRRAR, 2%7%
W, ARAR, FEmE Solm KM
RO MRS kM BRERT A RHTE,
SEEE, NEMHPSY FRERe Jehdc
B HiR WIS EANT mEH FR 2
So KB, EMTR WMITE BRAE 5
ol we Hgsted, 2% gifRn, Fae
B, W AAFIE, BRI, BT, WAL, W
FE, mnEse e Rda, 0% W
AR, WBOS, TISBE, foRME®es BF
stk 53 mEk #Re] Ao Ekd 8
im0 st AEHoz mEMEEAT &
gol Qe FIBA EAERI REM L &R
¥ EAHE S02 FHAR HAE BARM
L AR HEEEER S AWe BEHAT, K
Mol NS FEMMB REEE FO8 AFE
FEREE B2 ARER 59 WS 883
Acth. BRI E MEkKe o BEE st
gmEo) gHOT HEIWED FPHER)
A E 3 Yo,

Ao mEAo] MRATS WA, MEEAL
0 REMOAY, AEWT, BERED, FHTPl
PC-12 cellolA] AchE, NOsImRNA, APP,
PS-1 PS-29] 2@ 3} AchEe #AE Az,
Scopolamine 2 & FXd 719y ZE @A F
A glucose 7}, uric acid9] Z24, AcheE 84
5 244 2 Morris water mazeolA 7198 AA
&7 9gol nn HY:, A 0L wHpmol
PC-12 cellol 4] AchE, IL-18, IL-6, APP, GFAP
mRNAY) w33 AChES #4<& AAsz,
CT1052 &% % Alzheimer's Disease HE] =&
79 7198 AMsla Micoglial cellolA
[L-18, TNF-a¢ 2&3 ROS, NO9 At o
Astgon HzxH9 JEJuE AHdtn HE
2 QA% Yzd 4L dAste ad7} dse
Bodga, Wre # 2 s e HEEY
o gaoz HENHED FHmESS B
wEpstal  EEEo) {FXEE TL MMl
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BEE FRAEENA 3Pz 448 & Y=
AAZAE R 90 AP E 2P
Aol 7] DATEA oA 67097 9L #H
BEAHESE F9dtn As8dF A8 Fo
K-DRS, ERPE &A% dT7olM #HEAHEBEY
FaHol Y5t

ERERBRS §3olx &kl hEd 713 2
o] AHgH T Pt AW Fol FUEA FF9 2
P2 JAdn FF5 L HBAAFE st
Qe Rog A JH?. B =Re REE
FEINEALT} AL FAE U HKES
Zt7] APSAT. HAKS R Rl His
i fEHE 191%?, ERERMMEALS )
e KEol Abgatn e, EFTERSM
WAKS g=slolvy xuje HEfAd ol
39 AR 98 AE Hz PFo] faym
IL-1, IL-6 52 €% /LR E0] nitric oxide
radicals(NO)& A48t thA] Fatszl dojut
o olo] AF AR $3ukgo] ZFIHE Fese
dA gt AR ast Y. EFERMS £
HHY BECAKS 1 AgozA x4m
o2 AHARHZO HYtt BEY F, o] HLL
RAAA RS HmAch BESS FBHEE, A
FL WAY Ao hme KEOZ MWESIL
BT AL g2Ag, BEERMS AR K
He th2gn, A KEEESRS drgds A
o= JEAC] el B AL £ ABRNEI
7Agole, F& Wizt Xy REsE wEA
sl FAS st 1, e F2ioly &
fito] HEH A7) o] Wl=A] HIEE AR 3
ofF 81, FIR3IHN EHTLERKE Kok &}, 7
gol AHE hEo] FkBIESY HARESR
S HELZEZ 2E Aoy,

EFERKS E7 #BHEo) g A8y e
o AuNY ogw B BES M, H, WK
of Eol7t FEMR, {bhitig, BEmI &
MERES, B B, §, KBS B2 &
REAR, BEILW, WESR, R&EES W,
fagol Bol7} mREkkdE, MULE RS, B 5
I, HHES NS \HElT FIRKHENRS,
FECEN BEE (LITh BES g So
7} EEGFIE, FEHEIRST, M M KRR S

o7} FIRIRR, BUTwWET, KEKEE W, F,
K, MBSO So7h FRES, TKEESY
Rk, EAN, KEEE £8 2ET, WIERWT
A@ch REE I, OB, Mg So7) HRALE,
fyIbES T, BgE M, Mgl So7l HBE,
Wb, 3R, (LEshs, AELS i, 1, B S
7} WRKiE, Eehikig, bk kgt bE, B
HES B BRIRLES Y, BMECARTC. K
% POt HE ARE @BERT HEsS #d
o HEEES HE 4t et wEd
Ao ffi, B, WAt Sol7} Wabik, R IE
ek, AES i, BF, Mol Sol7t fFRIER,
B E e AWE 6ol go] EEERETD
REAEERES TASE HKE A% A,
EEdhe MRGEEA Bste 2o wudn,
9, EFERE dstdes o7 wd
meg MMl Asg AME &4 ux:
REFAESY B3 adeg, 270 A4 A9
o AT} AWMEE ol woFste] fm
AR LN BEERMMNEAT o8 g=3}
olmy xulel A73Wel} VAHF W] U=
TNF-a9} IL-1 2 AB9} IL-1B %4 TNF-a9
AR & AAste FRAY aF ASS Busg
o B o427 E2FEREKC) K EmE A
2 GRS R EEREAN N Jee, o))
ERFFRHC AR mE RFEnHE 2 5
KB YA e dgol thatel, W00 BEE
# o] NOS Inhibitor Foo] ok Ho] &% 2
R vl 9ol st Rt
dgATEE M7} g Kol i@ A4
A A7oN EFERES Mige, 4% BREE
FEgol KA e A48 ATE AAEY
o, A= Ak hREE 0ddlo] EFTFEKS
253 TBAjdle] hEMITS MEANE KR
HED KA EBBETFES fEstA o4
9 AT AAEL FHERKO KO mp 2 &
Breol #4L JtAeH, mE 2 i
MLt Hfgol 43 AFol Yoz MR
gl T A5l UL Aoz wurEL)
Hypoxia-reoxygenation®l 9%+ [ #lif <)
BEBES AN MEn EnES HER
of g BES AXAPoE HEF Aotk
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ol 9%k MRS A Fgol JX ol
2 Zaygd U dAs diEe AEXFA}
(necrosis)7t GERGTIY. v} of B8] fEm
& A Hol ki TR HERA A A
&7t 270z A¥SE o 53 TN
BAQol FrtHER 2Z ol of ZstA o
ot} @Agatao] @ AT s A}
(necrosis)®F A AHapoptosis)ehe F 711
2 uedg® ggased Qi FHiale
speroxide anion radical®] AMFH o2 FA A
£g Aoz Ao AxHe] g5k
Yot} Apoptosiss EA R0 Z A ¥ H o]
W, azvivge Agsty wzE Fuksie, ¢

HA3 £ oz AW 4FE v,
apoptosis7t SuEE Ao glo] mEIZ =g}

7t F45 9L o u]gggg]o}.‘: A A

o 4% e Fa ¥ EHMOE :r—g,] 1‘1:_}/&%
Mol o AxUe vES=ort 44 =
E53 &4 wol mEZE=g o] st i

faEd oy 7138y
Az A7=E Lty
Aug LT AAHBAY H42E

A early apoptosis’t
AEAE AARAG
@ z=3lo)m 3
< o @,

FAaAAEE AAATIE
xanthine oxidase?} H.I1%o]
oxidasews A W9
Q) OD:] Zi A)—:g]. ____ zsu}]g],T‘—_-_
Act. o] &ol oA Absiukgo] HAHE F
& RAEGY A 2HE  superoxide anion
radicalol} hydroxyl radical & ZA4 AR5 0]
AR AT, FiEmAllE Bt A AXy
o] %% hypoxanthine©] xanthine oxidase®l
2]8} xanthnie® uric acid®2 RPHAA #-¢
E o] 78 superoxide anion radical& A343 sk
dfHos FGAHUAES AATFLEX AE
o) iAo F{ste] HAASFAIA T T
q 7l5AAE FLsnE 2AENE dol
‘:}_39 40).

Hypoxia-reoxygenationol 2|3+ [t
Bl @fgo] v dTqg Hrislr] At
LDH assay$d MTT A&l Tt

HEAJ  ARE
21=1d xanthine
ZAML] EEFD
Aoz A

K

assay s

H 16d H 1 2005 ~

LDH(lactate dehydrogenase)¥ A E & Ea}s}
BEAEA AN A AXYS FHA &
, Alxgo] 48 4% A AX fte=
EIUE LDHO &4jo] ZFolEATH 1ol
Azt £4% 235 a7 U9 2E
¥z gz AEXA =
Z9| Ak = 2% dota & 0“430)
MTT assay® MTT7F AlEWE o7l &4
o] o4& TYHo formazanolEtE &
e oA §al=r} ofF FA &)
o] HEAG o] XY 29 F
griyg & FYAE F deAE
2 nERcgolel AX¥ A9 FHE of
APBolth olE g Hol Azt B AgolA
LDH assay® hypoxia-reoxygenationo] 2&
HAAAE] A} AEE FAHstE U2 A
ax9109, MTT assaye F2 US4 &48
ge Az FastEHe Fristed AHEEHU
D} MTT assayd9® £ F7te Axe 43t
&abe] i Atgtd EARARAA FE IR
szca]o}a i A 25t of7)|HE apoptosisd
AA gt AT F ). e o] 2
A7 FARGE oz A= e
4% 0] 8-+ formazan® FAo] F& WEZE=E
obo] gl FUF Lol o Holgx 7HERY)
Folt}, meR=dolole dAFY ai7t U
g Aolx o] FAaF] F/NUUE AL WEE
=gt £7t gt & AEFVE Bode 9uE
7Rk 2 §FES 2AME W @FE] F
oAl MTT ol A4 vod AXF7 ddg3e
2 %o 2 AXE RIPGE Fo] HE Ho
A AT =i & W7 Azed o
%l‘?l%l nEZc ool dojude R o
Bol3 lysosome & TFE AEA] 2% RE
A goie Holg’® oye olfE
MTTY 277 AEREE siAsx] & Ax
9 FAFA F7HE siAd
BELEHY DR 7|&Y dFdE HRY
FSiRMaERE 5 JAre AAA gt &I
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lo F-{n‘.
flo & X (2
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-
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FEmEaxe &Z3E v I7F A& A
o A B AFlA e iR dFEE AA
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&3 g2k aed 93 AEEgo] gtk Hol
ZASA, o] F|FEo] A4 FF A o
MFEA e} 2F] A4 AFFOl 9T AEA P
AEZBAGAF o] Asle] X ZIE HES)
433 29E HAHE £ & 1AL AT
2 B AgE HAAsHt olgd EEFRH
TASE 4% Hiko Udtdx 2L ANE
EgE2 A g9 rido] B3 A7FNIge
AR B ootye), Adel ERHE ¥ BEHY
ERERKS TS 988 Hagdozyn 7
FEo A% FAE
o, fEo] ¥ &
Ao Nz 285 AT

ol Az A4 Ngogx,  Mouse
neuroblastoma 2a AEE o2 FFEo] AT
o] mjxle A3}E ZA}EIY I hypoxia-reoxygenation
o] NEAET} HEA] vAE FFE Ao,
£ Agoz A kg o] hypoxia® reoxygenation
o o 93 Yeld MEEA wxE &3}
£ zAtskgith. 499 hypoxia AFE A9
reoxygenation Mz|® A ZF M9 gydg
A (MTT assay)® MELEAHLDH assay) 3%
E SAs9.

A HA ARG A A N2ad Eo v]A]=
ghobE o] Ete Ao EE EHkEo] AEZF4Ao)
U AEEAe] gedstn JA Yo dHE H
AFATH &, PE AL in virod ¥ FE
(Img/mDoll A MEEZE YT o) AL 4
E7} 7YX & saponin AQ9] 3gEo] Y A
T+ 499 AFAZ FHEsto Axe] &AL
7beka ol <Qldte] Mol 9l LDH7F Wik
qoz &9 Aoz dod

F A APHAAEA AEQ &3 Aldo) n)
A dre 4FE zARE) AT AFddME
48A17Fe] MHAFFASE AT Y 5290 F
A AEute EAo 2 FFL FI)T 71
A A2 AFFL FPEL BHE 2 9
Fe FA ok AEute &4 fustE A
Byt A2AE AAE] AHEd AL A
AEFA gl 91& 4$ LDH7 oA 7}
g ¢F Atk ol HAEF FoitE A
guigter & AEH g AXY S &

tio

2 g te K R

nE

to r b

E93 ojg MTTE ¥ W7l gldoh 4494
2o AXE AAB}L assayE § Aolr) wWFo
AA 7 FE AEIE FolES) HY
formazan 4574 FAE 8L 7R Q)

0] $4E AL 9@tk ot sy
2 3 B opiet A9 P
BeThs AREss QA DED, A}

A& Fosd.

B Ao ZHAuE AHHY, hypoxiaRZl9
MTT assayollA] Agtd oz a4 e A5
& HolX F%ed, o] AL EAFERBMER
%3 HEukEo] A AEE ¥HoE 4
T AR, AEY AXE A EgE 3F
45 kA @4t Aolth. hypoxiaZzdelA A
£ AXEo] YEFZ=gole 7i%o] AHsH=
e ol AAAE n& FAGAo] iy
AE AHNA, FAEE] UAZ FUGY T
7tell & &t ke Aoloh. oiwt, Bt
HEAXE FoAd a7t F2EH FH8A &
Az A7 Q)

Hypoxia Z7 9] LDH assayolX &&FIF & &M
WAES BE HkEo] f9 295 YER
th o] AL AARFo] 7 AEFHAPTAY &
#H7h vk Aoy, BEFIERH B M
o NEARY A dAste Aot = &
z3tolw 3y o] A Ap7t @Hol Ay
o] Ho] FxRYo] Hitad 424L Holr, &
g RS B FF Fo HEdHE A4 B
o808 BEEERBINEAKY Hikgo] ¢=3lo]
oy Xoje} FPAARY BKENE A3 A E
AR B Ao JdA oz &89 4 Qe wd
L=

Reoxygenation 279 MTT assaylAd % 2oF
B2 W3 AEE X4 EUE J5S Ho
A e AL BT eSS oA gL
reoxygenationo| A= AAHOoZ WEF AT
#4gol hypoxiadl Bt} ofzF A5 ed o
E 5971 dAZ 9§ Qo AL FEE &
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1 of Ay Aoln aloksdo] glojA Fa
AT dido] HeElel gk
Reoxygenation 2=712] LDH assay°lA E&IF
REUNHAKS BE HikEo] Fod AxE o}
Bigith o) e A A1E8 @B Eo] 4
AAFTHEA] Ggatre] ost st HNEHHAE
WA skEd &3 ke AL Uit HFE
FAY AEEFS MEnEds HERA 84
Ak 95l Ao ¢ Worme olzigt A Ax
T BEFER#HC] TF A5 AWolzte Hi 4
Asle, BREERBMFEAK ] A3A &4 9
|

rL 055 ltl

F AEIANZ FRY PFol AAHE AL
Aet=d dyHRoz A" £ Q= x]x]%—ﬂﬂ
Heet gohdoh BKRE 7bd & PE, K

%, AHEL 53
2 A Ao
g

Aol AbR-E FEEQ TR Ao ABA
of T3 AHRY BEFREINEART KB,
TREEE, WE R, RES 5 M 3B 3=

T-holl A F 7 giE E o EO]‘JE ol %E
of & FrdA A&de FEAAE F A
o] A&A AT 8o 11171%4.

Z} WkEQ APARG A FAHTLe JHA
€ vluIEy #EY AEEHEE AEYE3F
H7F St EHFERBMEA] Anry oz
Axe Bagses T3 A9E 2 R
dxeted o] R #EI FMEHE FAol
BEHEERKS AW TN B EHiko T
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seez ZRE }104 7
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: = R% At HE, iEshe B,
PEEZ U & 5 Utk olgd fAMSE AT

A7 FAE kel A¥AAE vlws) BH A
3} #¥Eo] hypoxia 2719 LDH assayolAl F
=gz &adE BAR,  RESE BT
reoxygenation =79 MTT assayolA] F=¢ %
e B BHE BEEI: FREXENRSE
i EL kg shE gy et AXT RS
Aot A SIrER gig A7 9
o 9le Aoz #HHT

o] 9o 4E, B, #ZE HEE hypoxia,
reoxygenaton 7 7FX ¢ BT A Xt o]
)3t BEEHE 71X reoxygenation £719]
AEaddgdel dstdx Jog ZH7E e,
Ao AlgE oS gEo Hste g2 A9
Abao] @ fEEASIEEY HEE ¢ loen®
RS FE2ZAMY A7 v Az4d
o EES 53 AXY REzassl ge %%Oﬂ
vt s AEZHEEAHd dstos
AAe AzE B, oy /‘ﬂi?}%%*é‘)ﬂ
AoAME ¥ FrolA RAAQJ #mH7t A3
AastAY, FFAQJN EFRE o Fho wE
AXTHEA 85 22L& AAG0A Agol A}
|98 & okEo] Hste B A9 Abio] o
3 fEisc el A8E F gloEet Azdr

g9, #™= g%, BmI AB, NFTs 5°]
AStE R el Wil oA TEIEEENQ B
s @) @EENQ WHREREE @F, FK
HEse WHe B AL Adsiged, &
Aol diolA iEste &S JHR B, P
gol axlvl vt GEE| #ls YEdA e
goRg,  FUHAHQ AFE olE 9kE] AR,
NFTse] #AA #ZFo] AR FAs E Fa7}

0]
AN

2 Ay #Ed @gEY JE AFES 4
o M} 2A} mousedA A% SHE9

apoptosis @Ao] W A& Aok Ao Tt =
oA wml, BEC, ®E AZ NS, A58
FHik, %8, 7%, K&ol apoptosis F&HE A
goa sgoh agy & ATrAFelA REH
AE-L apoptosis® FH e MTT assayol4l

o9z A%E Hold ¥ o] JuHt A
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JZA4E 2. oA A9 Wi A5 2
o] Q% AY F= o, B Be dF=E
galsjojol @ Fo|rh, vHTL R m A A Eol
A BFEERBINEATEA 93 ¢x30Hyg A
ujeo] AARuelel RS FHe] = TNF-a9}
IL-1 2 A}t IL-18 =4 TNF -a9 A4 <
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EHEERBINEAKS] A= RAojr}, £ A
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A A3 IAn

L. @Yol EEwWY KEES Mo vx=
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7 4371 Y8 s
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T, #RE, FEBES ¢ ERE BT

4. Reoxygenation 279 MTT assayE °]&
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R EkES E0E AR BolX @st
a8y #BE, AFLE 48 3R FAdE
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