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Pharmacological Studies of a Crude Drug Containing Red Ginseng,
Polygala Root, Saffron, Antelope Horn and Aloe Wood
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A crude drug (N-095), containing red ginseng, polygala root, saffron, antelope horn
and aloe wood, was studied for its pharmacological effects. N-095 improved the
prolongation of escape latency onto the platform in a Morris water maze induced by
ibotenic acid injection into the rat brain. N-095 also significantly increased NGF content
in the cerebral cortex and the hippocampus of the basal forebrain-lesioned rats induced by
ibotenic acid. N-095 also significantly facilitated the neurite outgrowth in the organ
culture of the chicken embryonic dorsal root ganglia, and augmented the facilitation of
that outgrowth by NGF. Furthermore, N-095 significantly increased NGF secretion in the
astrocyte culture of the brain in rat embryo, and improved the decrease in the survival rate
of the neuron in the hippocampus in rat embryo brain induced by amyloid [ -peptide 1.4,.
N-095 also improved the increase in water content and the abnormalities in sodium,
potassium and calcium contents in rat brain induced by freezing. These results suggest
that N-095 may protect the brain when it is damaged and improve the memory disorders
such as the disruption of spatial cognition and amnesia. Moreover, these effects of N-095
may be partially related to increase the NGF content in the brain and facilitation of neurite
outgrowth.
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AEHEBED (DB N-095) 33y, 2, ¥ PEINEZ 6N/, T, FHEFEICHT DER LMK
T, LMAYHIBIBTaAVD s BEEKOEERT NGF JELIZH T HEMZ E, N-095 OFEBEEMICTDONLT
FAHHNIKREZTHT 2UHRBRIEATHS. ChET Btz
Z2T i Eom LD 2, A UIiRT A o
T RIS O NGE EACWOEIMER 28, £z, MHRUAE
75 AT - E B ERITEIREO KR ED Ol
BERAMEAHOYED NRESNTNDIENG, T 1. ZBRHY
NOAEEETHT D N095 ICHRBKOIER ZH T 5 nlfE Wistar/ST REEME B LMD v FEHATZ X)L > —
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LOAFL, FiR22E1 C, MESSHI0%IIFEL, 12 3. Morris JkKXKBRICHFTS ibotenic acid FREMAM
BRfal TR0 7 B 5P 7 K ET) WHZ NI LA BEEICT SR

EHNIZ 6 HEIMA L PiRE L. F2, DAZREKAR Nitta 5° OHEEBEIZEREZIT-72. Thabb,
102 REA I Z B R BRSO EZ D ATL, Wistar/ST 2 ML 5 v b (230~283 g) % pentobarbital Na 50

HE 3612 T, HHEQO%HIHDT > Far—F (v h mg/ml/kg DIENEPREE L5 12 TIRRARE L, B8 A7 RS2 25 7 (SN-1,
BP) WTHRIE L. BIEAE S LTIy M2 cE-2 (R BRBEFRFE) I L7, ibotenic acid 10 g [0.05 M
K7 L7T) Z&, fKEOKIEKEKE, BHIRE L E phosphate buffer, pH 7.4 (LA#% PB) 0.5 uplIZ&fR) %,

DBEBICERE . Paxinos and Watson 12 J2 5 I BAHE 12 46 > T A5 wiilid JEIEC 56
M D Meynert FEECHAHIIZIEA LTI O Z98 1 HE]
2. FEHED EU, 1A% (8 7 HED |, ZERTMIEEENIC & FEE

N-095 CBULHEE 5 Lot No. 95A044 5 K18 95C051, IZIFA L7z, ibotenic acid 1E AII#H 22O FE £ 5 7K
LRI - T U LR SO TR WO D ik & U 7=, E£72, normal FED I ibotenic acid DN D
IFA330mg, A PWBIFZ30mg, 77K 90 120.05M PB 05 pt ZIEALL. #BEE ibotenic acid
mg, LTADHIHBAKI00mg, P> K10mg, = IZ KD fepi A AR R Y 1 (FeBk 7 HED 7 5 %% 28
T, MIRIELTY > Palmk, byToarFrTs HEHETO 22 BH, 1 H 1 BlOGEE 22 R G5 L.

BIUOEREL T )02 5H8T5REEEHA L. FE 21 HHM S 25 AH E TARKRBR A -7, &
Flo, ACVUBRIFA QgL T TIVTAERT abhb, MIEOKE (7F—)b; HEE 153 em, £ 31 cm)
¥, LotNo.OGI102) , W7 T 2K (LY 75> ; I D4 53EMO 1 DO, FEERHE TSy bik— A (F

#%, Lot No. 00042) , L13AVhIE LUEL1AY B 10em, &I 185cem) vy bLAz. T—I)ILIZiZ A+
K175 @A, Lot No. TPOL) 2R L7z, 758, A, ffi LINTDASTER 23 CTOXKET T bR—LOKT
MAUIAETF ABLOEERITRORE - U185 WA F 2em /85 £ DI Lz, &L —22007T
BHREEICTRELZ. ELREULRWNAED, R i, Vv bhEITHAIS DDOAY— MMIED | DING
B S THIARRKICTEREL, 8% 10 mbkg & LT KAUZAN, 7Ty bR LN OB %Gl fk U7z
WG L7z, Z DOfth, Dulbecco’ s modified Eagle medium Ty kY90 BLANIZ 7T bRk A EH DA
(A% DMEM) . trypsin 0.25% liquid, trypsin-EDTA, “f- TORHZRERL, 1S BRRD THSr—2IZRL, F

Yl (LA#Z FBS) , 551 i (A% HS)  (BAL Gibeo) . 7=, 0 BEANIZA DI S 0BG, L2 %
ibotenic acid, ginsenoside Rb, (LA L, FIGCHISE 1 3) | MTLTOBERERLE. O RL—Z2 V%S [

deoxyribonuclease I (EA#£ DNase) , penicillin/ streptomycin/ fal, &H2@EEmRL, 1 MHE 2 WMBOREEZDHIZ
amphotericin B (L1, 21 ZF /N1 =) | cytosine arabinoside, BT D latency & L7z WA, 1HE, 2@EEHICT

amyloid {3 -protein fragments (fragment 1-42, El# A 3 .,) , v bIR— LA EB DTSNV EIL 90 #+90 =180
bafilomycin Al, thiazolyl blue (LA#% MTT) , bovine plasma BZEZOHIZHBITS latency & L7E) . Zad, BT 2
thrombin (EA#% thrombin) , N- (2-hydroxyethyl] piperazine-N’- BIHO b L —Z 2 ¥ TH%IZES 2 7.

[2-ethanesulfonic acid] (LA HEPES) , bovine serum EER 28 L H OSBCE RIS | B, S E Wil

albumin (2L#2 BSA) . indomethacin (P4 £, Sigma) , nerve T/MEZEBR < RS Z ML, RJ 171 X - acetone
growth factor ( mouse submaxillary gland , Chemicon IO CER S, MARET—-80 CIZTHRFLZ. K

international, LAB NGF) , bET 2R (5% EET i, DG H LR RIP O NGF B2 RE T 5720, £,
{FAREE) | Wil (7 T R, xR T L), LD I KM & 831471 A LT
NGE 7+~ b (NGF Emax ™ ImmunoAssay Systems, ATAALTYOHL, EmZhe Us. £ NGF Ml
Promega) , pentobarbital Na (R 5UEAY) . acetylcholine (7% EFy bho Block&Sample 1 XBuffer | ml & A Tt
WRE {7 EFILa0 >, FEY—F ™R PF— N L, 1000 rpm 12T 3 SR EEL 7= B A
epinephrine (T %7 U 7EM, A2 > ™) (B NGF #liz i > 7 & Ui, > 7o) NGF &1, [6]
d, W) AF AT (BRI AL Mgy M E B WTIE L.
(2)
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4. MRRMERE O T SR

Saito 57 DNEEBEIZLT, HERBMAR 102 %
FRAHEIN (fE FIBALAIS B R 52~69 g) OB AR HITE#h
RENIC BV B AARMER A I T D IEAEZRET L. &
KBRS F T, 9 HBIR L D RIB B AR ET 2 H i L 7z,
(1) HEREOMBRUIZE ICHT LI EEER

96 JEIE T L — b D well 12, 100 U/ml thrombin 35 & O~
1% BSA % &% DMEM 25 1l & A, &% 1~3 HOHEAMN
MEMREEHEZE L, HBERD DL 0.1% BSA 213
PBS (pH7.2) 12.5 ul WA/, X512, 1% BSA 25
DDMEM 12.5 p1B X OBIMIE 25 11 %EMAT,37 C,
5% CO, DM TFIZT 40 KA > FaX—al,
NLSATEE T CHRARMERT AR R R L.

(2) NGF ICX HHpEERMEIRA 1T T D MEREDIER

96 T L— R @ well 12, 100 U/ml thrombin, 1%
BSA, 25 mM HEPES-NaOH (pH 7.4) % &% DMEM 25 1
1 ZAN, &§&1~3 FOBRMAEMRITEB L, HEE
d B WIL 1%BSA Z &8 DMEM 125 pul &2z, &
5i2, REBENS 40, 133, 521, 208, 83.3ngml
12755 £ 512 0.1% BSA =& PBS THIR L /= NGF K
125 i BEOBMEE 25 w1 2R, BEEERAOHEG L
BRI AR AR AR FE 2 IR L Tz

(1) BELW (2) ITBT DEERMEMEEIL 0~8 DA
CFw AR LLTERLE. Thabb, REROND

DIZ, BB 0~83.3 ng/ml O NGF % 12.5 11 Z#MA,

%4 O NGF BEICBIT 2 MR RMEO B LR E 0~8 O

DF W ATEL, BMEEOREIZLR. b, #HRE
W (1) 2BV TIZ0.1% BSAEHPBSIZ, £/, (2)

IZBWTIL 1% BSA & B DMEM IZHBEH 2 WITBMH I
T 15 SRR THREL, 4000 rppm, 25 C, 25 5yfileE
DRBELT=80 FiEE, {4 58EEL TGRELZ.

5. ZAbOY A MEXENGF 2ICxT A

Yabe and Yamada ? O FHHEIZHER L TEBREZTT /=,
OB, AEIR 17~20 H H O Wistar/ST RIEPE S > 1 (247
~297g) % I—5 )L CHRREL T FE &ML, fE%ik

(DMEM 50%, PBS50%) DA-LBENT I AT +—L
ICHOH U7z, DA%, EEMICKRIEZEIROMEL, KEhy
MU, EEREME T TRINEER S 2L, ART
K <AATZEITHELEITIRY, 0.25% trypsin-EDTA 10 ml
ZMAT37 CT305HA >F2X—a L7z 900

rpm, 1047, 4 CICTHELELIFEEZET, DMEM £i1A
THERLHEEZ L. Iz 2Bg0KRLZE, 10%

(3)

FBS K U penicillin/ streptomycine/ amphotericin B % % ¢

DMEM Z A, 5% CO, | 37 CTH#ELZ. O
ZEMid% DMEM TH# L72#, 0.25% trypsin-EDTA % Il
AT, 5%CO, F37 CT30 01 >Fax—320L,

900 rpm, 1073, 4 CIZTELEILE L /-#ild % DMEM
T2EEF L. HEWT, 10% FBS KT penicillin/

streptomycine/ amphotericin B Z & ¢ DMEM % N %, #ifa

AR ES e, BETL—-MIEWE 3~4 1
BICE a2 U TR Z A8 L, BMENBEEWLL
TR BMIE S HIC IO B R, FIEIIREE & e - 2o Hi
BRI RN L C 24 BERIR O KRR T O NGF & % Jl
EFy hEHOWTHELZ. 7828, NS BEUVA P
/< DMEM (Z%%i& L C, 3000 rpm, 557, 20 CIZTE LS
@t L 7= B %, epinephrine | DMEM IZTHRL, {4 %
AEE LT L .

6. PIOA KBRIFRICLHMEMMBEICKHTS
3z

Bastianetto 5 'O OEICHERLL 7=, Tab B, 1K 17
~20 HEH® Wistar/ST Rt >~ b (322 9) 22—
THELTTE2MBL, F¥K (DMEM 50%, PBS
50%) DA WEHT T AT v — LICIROH L. B,

MEHRICHB R ZEOML, MERH L. EREMET
THBEBF ML L, AR TR SAALRITELEICHE

0, PBS T 2 [Al¥#4 1 ml F& L7z
0.25% liquid ZMA, 37 CTIO WA o FaN—a
L7=. 0.1% DNase % 1 {MATE 5125 srfERIz A
FaN—all/z® miE3m (FBS 1.5 ml + HS 15
m) HEDMEM 3 ml £MA T 10 HERECX Y T4 >
Uk ZOWMBERKEZL > AXR—NR—T 4 )L F—
TA#@L, % 1000 rpm T 5 1, 20 TIZT
BlL, 5% FBS, 5% HS MU penicillin/ streptomycin/
amphotericin B % 3 DMEM THEE L /-, Zhzx 20
Fro 71, MR ECE X T 5X10° celyml DEEIZTFRL,
96 7N T L BT 5X10* / well DEE THIIEZ £ &,
[EREHT 37 C,5%CO, I THE A B U /=, 48 FFRI1E,
) 7 MR ORIEE I Z 5 7= 817 cytosine arabinoside 10
LM ZIRMU, €O 24 Belilig & 4 BRI M2 B
L7z, 96 N7 L— b OREME g iz U0 B2, 25
UM AL, EHEEEEEML, 37 C, 5%C0,I12T 24
Rl U2, MIRATTEZE MTTIRICEDMIEL 2.
75F, BEEIL DMEM ICEEH S WAL, BB L
BEER RIS 3000 rpm, 5 73fE, 20 CICTRONEEL, &4

Z 2 ml D trypsin
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2 LTI Lz, U7 BIER R O A7 B 7 MM A S 4, 22 MIRR AR ok
ERRDONL (Fig. 1) . I 51T, HBRIEKIIKER
7. RASEERMEERERICHT SER LT, RIECE 8 X OVMEE S O NGF Bea il U 72 45 3,
Yenand Lee'’ O HIKIZW » THBREIT- 7. T b, N-095 1000 mg/kg 4% 51 35 L A > 20 259 mg/kg 1%/ BT
Wistar/ST R #E1% + (204~235 g) % pentobarbital Na 50 %WKiM&@$¢@m&mmmm*mwmwmxﬂ
mg/mikg DIENERE 512 TIHERE, BEROEZ MDD, HoN, FFIZ Nmﬁmmnym&bﬁfiﬁ T
5% b BT IS T E L. SHTETR A 2 MEH I 1.5 (Fig. 2, 3) .

em FEJEUIBH L THET 28I L, RIKBAO LB L
ARG OB FIZHERL S mm ORZEBV, Kldkmi%

- - 180
L7, RSA7 A X - ethanol T—50 CLLFIZHA
L2 4 mm OF7 )L 3 Bl b o 2 KIMATNIZ 2 4>
Mlfefb s E/8, B ARG LA 238, normal B2 8120—
(D
) .‘ﬁ%ﬁmf‘iﬁﬂluﬂoﬁﬂ U217 o 7=, Tl 24 BEIE I >
WAL TRIME R L Aed i bER Gl i, £ 8
JIHS ) 17 VIR 1 5 2 O it B4 2 5 L 7 5T 2 oo{|o. Normal () .
110 CT 24 ReRIHARTRI #52 QUM BREMEL TR 8 || 3 Moo oo .
ViSOt ko G N AR Ul DYl ¥. PR 259 (n-6)
& PR 259 (n=5)
WK G (%) = (WER-WRER) 0 T . T !
i1 1 B X 100 k 2 Secsion 4 s
WA, WS WM EMEEL, 075 N HNO; 6 ml & Fig. 1 Effects of N-095 and polygala root (PR) on the
P 20 1 S W ” . - performance in the water maze task.
MATEHEL. Sl W T s L7z The data are expressed as the mean+S.E. The task was
WS 22 3000 rpm TC 10 ML EEL, EISTH O Na, K, carried out on days 21-25 after the first ibotenic acid treatment.
o . *: P<0.05, as compared with the control group using muttiple
Ca FHZ TR IESE (AA-646, BEEEUERD) 12Tl comparison procedures.
e N s i ks 46 T4 7] £ [N N-095 300 or 1000: N-095 300 or 1000 mg/kg, p.o., 22 days.
i L7, 723, %&Eﬁmi MSTRIS AN E 2 H Al & AT H I PR 25.9 or 259: polygala root 25.9 or 259 mglkg, p.o.. 22
10 W& 16 B, AR 1 WHRING & 4 DSR2 1 days.
L7z
Drug Dose N NGF in the cerebral cortex
8. HatEmnE (ma/kg.p.o., o (pg/mg protein)
. 22 days 5 0 75 100
PONCHRITYLEfREETELE. ZHMOT ¥ ' 4 ¥ : P
— 41X Tukey $ % WX Bonferroni D% H #2117 T Control 6 -—4
fight L 7=,
Normal 5 —
2 B B R
N-095 300
1. Morris KXEEICIH(F S ibotenic acid FREMDM
e N-095 1000 .
SE LT H1EH
ibotenic acid £ HiliIEISHNTEA L2 7y Mo o 259 5N\ \4
EHRROE G L, KEISIC BT 22BN X 5 1% ;
W ZKit L7z, ibotenic acid DbV IZ PB ZIFAL L PR 259 5 %////%——i
o S, 7
normal #FIZEET, control £ TIE T T balk— L BT

. B . - Fig. 2 Effects of N-095 and polygala root (PR) on nerve growth
WO BTSN A SN2 Z4AUZX LT, N-095 1000 factor content in the cerebral cortex of basal forebrain-lesioned

s , ] Lk 3 7 rats.
mg/kg, A 2259 me/kg (N-095 1000 mg/kg ILEENS The data are expressed as the mean®S.E. *: P<0.05, as

F VOO 100 RIS T LIZLD, ME compar_ed with the control group using Tukey's multiple
comparison test.

(4)
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NGF in the hippocampus

o (mg[;S;i:.o.. § (pg/mg protein)

22days) O 0 2.
Control 6 !
Normal > -
N-095 300
N-095 1000 *
PR 259 5 /////////////A—1

Fig. 3 Effects of N-095 and polygala root (PR) on nerve growth
factor content in the hippocampus of basal forebrain-lesioned rats.

The data are expressed as the meanx S.E. *: P<0.05,as
compared with the control group using Tukey's multiple comparison
test.

2. HERHIELICHT HER

(1) BREOHERHELEICHT SBEEEA

N-095, L1awhy, 77>, 2 UBLUBMER
HAZE D acetylcholine (BA#% ACh) % HI Uy THEARHMERS
YD BN ﬂiﬂﬁﬁbt E97, N-095 OIFH DA H#
% fife a8 . FRRKUREEAY 100, 300, 1000 pg/ml &
BEIITEML, #REEICT AEREBRLE. £
DR, 1000 segml T ACh £ U &l < THB/R PR
HREERNRD SN (Fig. 4) . BEWT, HKAEED
FYRIE % N-095 1000 1 g/ml (XS BRSNS 5T
MU, L3y hr 862 wgm, 752776 1gml,
AT 259 pngmi iZ&BEME MR L. ZO8
%, control HHIZ L R THRRERMED HIEMANTIA S ND D
OOEDERMTH<, HIE
(2) NGF [T BB ARMER A IS T S BREDOER
NGF &% (0, 1.33, 5.21,
T DHEERHE O PR FRHEE TR T D BIT DD TR L
EH DD D IZIEEOAZRML 728 % control #f &
L, F7/=, ginsenoside Rb, 30 1M ZRExtBiE s L TH
We. BRI ORIEIIE BN TRAER OB 5 Nz
MoTEE L, N-095 100 rg/ml, F7z, KL
N-095 1000 pg/mliZEFENHL 1A TH Y7 862 1 gml,
752776 wgml, AP 259 pyml L7 HK#
BEDEM &t L F.ON-095 100 1 gml K OF
ginsenoside Rb, & I Z 7= 8L T3 conwrol FEIZHA, {172

<.

Sy
7:._ W/Ll

ZIXRD SNz -7 (Fig. 4) .

20.8, 833 ngmb) LffF

(5)

PRERHE R E O fEEE I AR 517 (Fig. 5) . 4,
HIRA S TOR BIRIEHNEIA L NLh - /.
Drug Dose N Neurite outgrowth index
( pg/mi) g ; 2
Control
N-095 100
N-095 300
N-095 1000 *

Antelope horn  86.2

Saffron 77.6

_
N\
sceyenane s +4 |+

Fig.4 Effects of N-095, antelope horn, saffron, polygala root
and acetylcholine on the neurite outgrowth in the organ culture
of the chicken embryonic dorsal root ganglia. The data are

Polygalaroot 259 12

expressed as the mean + S.E.
* 1 P<0.05, as compared with the control group using
Bonferroni's multiple comparison test.

8 8
7 O cControl 7-1 O Control
M N-095 @ Ginsenoside Rb 1
6 - 6 -
s ws
34 3
a 247
3 3]
2 2
1 1
0 T T 0 T T
10 100 10 100
NGF (ng/ml) NGF (ng/mi)
Fig. 5 Effects of N-095 and ginsenoside Rb1 on the
NGF-induced neurite outgrowth in the organ culture of
the chicken embryonic dorsal root ganglia.
The data are expressed as the mean £ S.E. (n=10~
14). * : P<0.05, as compared with the control group
using Bonferroni's multiple comparison test.
N-095; 100 u g/ml, ginsenoside Rb1; 30 u M.
3. 7AMAYAS MEENF 21T SER
N-095 300 7t g/ml {RBINZ &0 {7 &70 NGF 52 O HTmMn

BN Eik,
g/ml 35 £ U epinephrine 5 /¢t M

N-095300 rtg/ml D4 22776 1
Td NGF ORI gt b

sz T{')(])O)/{]-,%;': AL o Nisho (}"lg 6). £/,
N-095, 4> 2, epinephrine ® 7 A ;14 1 NG X

TE U LR A,
MEE7em-o 7.

T D A MTT 151 EDOHmESL Y

A b1 bEAE
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BiN&, Na, Ca GATHOAELMMBEIT K F4H
IS DD IRGED DA, N-095 4351 T3 HTTHI O 600
mg/kg/day, 7 2 $%4-L 0, 72, indomethacin $< 455 T
i3 3 D 20 mgkg/day, 77 2 B2 820, RGN 1 EK
OEIMU 7K, Na BL Ca GFHEBEOH BRI D &
Wb Utz K S AT RO 7 B A s Nz, 703, JEHE
HAMCEERIZ BT DK, Na, K BELD Ca FHRICD
WTIL, EORBRER F OB THHEERE A S Nah

Drug Concentration NGF (pg/mi)

Control

N-095 100 ug/mi| =~ o

N-095 300 pg/ml | -

PR 7.76 ug/ml

Fig. 6 Effects of N-095, polygala root (PR) and epinephrine on NGF E

secretion in rat embryo astrocyte cultures.

After 24-hr incubation with indicated concentrations of N-095, PR or

epinephrine, medium was collected, and the NGF content was . e o s . . -
determined by ELISA. a9, A D, T, LA AThIBIUY
The data are expressed as the mean*S.E. (n=5). * P < 0.05, as T - —
compared with the control group using Bonferroni's multiple A EELT LA EERAL N-095 OEMERIZTDONT
comparison test. ﬁfﬂ‘ L7,

2D ACiEEREAIOm BV N, A DIET AR
LI k25 0 NGF pEAC IO BIER 2 23, 7=,
773 TY S I LB EITHREOSED P
W ESHBRIMM 0% BY BRESINTNDZEMNS,
F IR B E A TR MR A AR L
FIUIHT D N-095S DN & L. MRFED--DT
& % ibotenic acid Z NI IEICHICIEAT 2 &, T2 2i2%<
P20 AMEE R OBRESME T L, fitEmE
TR ETIVINA =R RAZ B SN DIEKR A E R 29

4. 7IOA BBRTFRICLHMEHBERICHTD
£

A B g DB K- THEREHINOE (£ 3 O A7 75 K R AN
BOBNT. E AL EFFIZ N-095 300 1 g/ml
F /218 bafilomycin Al 30 nM ZIRNIT 5 2 &I2 5D Mt
AW EA(FZRD ERINB I AR L ORI ETE O
Mz v/ (Fig.7) .

el 3 -t 7 5) = T . P R T N T
Drug n) Cell Survival EMHISNTWNWSS | # T ibotenic acid % Bl 21K
Concentration (% of MTT reduction) BATEA LT 5w T BB 4 22 F R R 148 4
0 P10 150

KREEIZ BT D BEANI T D 28 L7z,

Control (5) _: control BETHET 7 v [ ii— LS 047 35 75 4 5 75
53, ibotenic acid 12 & D 7GR HIBE EHGRD B 7z,
Normal (5) I % ZHUTH LT, N095s HhHrWEA > PEaRETHI &I
&0, HEELZBLENGHOR EREHNA SN, B

N-095 @ o o
100 pg/ml HIBE O FHED D 572, ibotenic acid 17 & B o fERE
N.095 ) 12, ibotenic acid 7L AR 4 MR 2@ L THMEEL TH D,
300 pg/ml ibotenic acid 12 £ DRUEO BL RSN TN DY

Bafilomycin A1 (4) F, KHKE F L OIS 00 NGF R, #iki e b 231 &t

30 nM ST HESIT, A3 NS WEE— 2712 -l T
Fig. 7 Neuroprotective effects of N-095 and Bafilomycin A1 Eip bR ERTMN, RO EHRIET L, 70l
on toxicity induced by a 24hr exposure of A, 4, ( 25 kM ), k47800 545 28 HIH T, normal BE & 1ZIE R U,
as estimated by the MTT assay. ) )
The data are expressed as the mean + S.E. ¥ : P <0.05, DLADUEWNZ R T ENWMEENTIHD, NGF JE

as compared with the control group using Tukey's multiple

comparition test, EOILT &R OMMIEA R SN TS P ik

@ ibotenic acid T A 28 FIHTOE R TH, control £EIZI31T

5 ;ﬁﬁt*ﬁ{aﬁﬁﬁﬂiﬁgﬁ':%?—é{/ﬁm % NGF &1t normal B OZN & U T, KM E B &
MRS L0, RGN RO KD AT RO AT S DS & HITRRAUITH D, Witd HLTWnD
(6)
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Table 1 Effects of N-095 and indomethacin or water, sodium, potassium and calcium contents in lesion and contralateral

unlesioned areas in rat brain 24 hour after lesion by freezing

Drug Dose Water content Sodium Potassium Calcium
(mg/kg,p.o. (%) (mEqg/kg dry weight)
3 days)
L C I C L C L C
Control 83.2+0.2 79.7%£0.1 425+ 7 194%5  415*5  493x3 28109 9.1%03
Normal 79.6+0.1*  799%02 200x 4* 192%3  501x3* 499*2 9.3+05* 92%06
N-095 100%x2 82.8+0.3 799+0.1 419%x 7 196%x4 424*x6 494*+4 280*x13 97#02
300%2 81.9+0.2* 79.7+0.1 339% 9* 189+6 447%4* 4975 22714 94%04
1000 x 2 80.9+0.2* 799x0.1 282% 7* 191*5 469+5* 494+4 17.6*x10* 94%03
Indomethacin 10X 2 (i.p.) 81.1%x0.3* 79.8x0.1 299*10* 191%4 470*x4* 496*3 174*+12* 9.1*04

The data are expressed as the mean* S.E. (n=8). *:P<0.05, as compared with the control group using the multiple

comparison procedure. L:lesion area, C:contralateral unlesioned area.

N-095 1000 mg/kg ¥ 588 LT > 20 259 mg/kg 35 5-FF T
V3, KW B K ORI 3315 % NGF S BEEM A%
WOENZIENS, TNHEHBREITLD2EMBHEHED
MFEEERD—DIZ, NGFBEOMNNHEL LD EEZ 5N

WEIEDOEH AT L2 E, N-095 100 2 g/ml RO
ginsenoside Rb, % I Z 7= &E Tl control I, & s
PRRERRAE S E O

EERIDGRO N F e, TS5 >
F2T, LAY H I ONTIEAENTE S HEAT

%, F7=, N-095 1000 mg/kg iZBV 5T N5 DIEANE BOHNEMMoTo. TOTEMS N-095 OFFFRFHRHERIC
NICEENDA 2 259 mghkg DIFHEIDEM T & T2 ZNSOEMGMOEEDN 5, HD0IdAEE
M5, N-095 1 K BAE A DFEBUT IS A > DS DA, ES LoMHEERICR NS ions. £,

AV MOEREOHBREHLENEG L TNSHD
EEZOHND.

ZoPUr P YT W IO A E, Ak,
HRR 2 E IS T SR SN T EEIRIL 72 ER 247

N-095 F B i & 2 R HERS E O B HE. NGF O %
NERR-AE - TNDIENS, NGF EldiEo AN X
LA U TR ME O L L DM & B8 L T 0]
fetEmEZEZ 6N 5.

THAEBEELUTHBRAINTWAS, 52T, N-095 A& A DHBITIE N-095 DEMERIE O 4T H B N3
H NGFHEDERMNH 2D, F£/-, NGF DIER Z RO 5 D 0EBEEHRML TH NGFEEOM IS NGF 12 & 5 #hfk

HHND 2 DN 5720, FEIEERARK T MR 2 /1)

e E e T AIEMMNEE A ER S NILIN D T2,

W, N-095 O#EFMER I g BER 2L 7. FO-HT, Ty FOKOY A R ks 0 NGF JE
F9°, N-095 B Iz L S PRI M 2ER 2 RE L RIS DN B H E SN TWS YD | F

TRRER, BRI AEERNRD s N E, ZC, N-095 O NGF fEEIZRd 240 %, T v RN
TEH AN 5 3172 N-095 1000 wg/ml [ ZH I NHY 77 DY A RO PEHWTRMLUZ. 2O/, N-095

2776 pgml, AP 259 pgmb, LT ATH 862 1

VoAT B 75 NGF FEAE OB 28 i8eh 5 7z, 72, N-095

g/ml 12 L BERITDWTH EHIZRF U7z, &bt 300 pg/mlPDF 2776 1g/ml TH NGF i DB HIE
fﬁf&b’éttﬁ%mé,;iw:%)om N-095 L:tt’\‘"ﬂ’ﬁfﬂli‘;’&' AL NN, SRR eNgh-. T &
, HEEFRD SN, KIZ, NGF &ilE (0, M5, N-095 1752 NGEEAERMERIC DWW TS, F>
1.33, 521, 20.8, 83.3 ng/ml) /;-(‘f-“hfm&!%%@%ﬁm PEADEFEBEE L TWABDEEZEND. F,
HESSAE IR BERIC DWW TR L /2. BB E OB Byt &t it & U T/ epinephrine 5 # M TH NGF &%

BISIE, HRRMEEEER 2R S o miRIEE L, &

(7)

BMNEEaH0ERLEDOATHHTm. 12720, N-095
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300 pgml RV 4BIZBNT, LRROTELLERL
BREEIT->7/2& 75, N-095 100 pgml, + 22 776 1
g/ml, epinephrine 5 uM THEXE (TRTHEBEE 5%

F) D0 5N/ EMNS, epinephrine 5 M TH NGF
BEBMNE 2500, ZOMHEMIX, N-095300 1 g/ml
EDBFNEDTHDEBEZONE. Fiz, N-095I0&
S>TT A ROt OBOF BN
IO EMS, N-095 2L D NGF EABMERIE, 72
h O MZBIT D NGF DREASLD W Z IR U2 iR
ZEDHDEEZBND. PHEMPRRIZHB VT NGF I,
WG, KIMEE, MRERE V- - milREEIKEr 2 U O fEBhE
MRHIR O AHRAIC L < FBIL, #OME, 41k,
AR I B L T DL N-095 12 NGF B 4F BANAE H A
WO BN T LW, NGFERETICL DAL DRk
DEFEIIH LU THELRTREENEZSND.

BITE, BRIEDHHED —DIZ, IMIND NGF & 809 #
WOWFDNHED SNTNBBN, TIVYNA < —TE R
TIXABWER TH2ETH7 I A RGN RB S
NTW5. ABIX39~43HOY 2 JEENOERD. €Kik
DUIMERSLDEWIZE D AB 0 AB 1L, D2 O+
Y THNEET D, AB L BFOHFTEHMAB 4,
DF) 110 EDTIL IR, A B Lo ITHATBROKMED S < THE
LT, PIYNT Y BERE TR bRIICE
a2 9. Fhk, 7IYNA < — R R B & OB H»
LHLNDENT, ABMWEELTTEEYIOAR
BHEDNSEE S TR INZDDEEZISNTNDS, Ak
BT AL &MY, HBEMREIRICHTZ AR L,
miE &2 ORI EYEIC A 2 N-095 DIERIZDNT
iU, &, BRI E LT, BIRAIC vacuolar-type
0 ATPase %S‘fﬂ’fﬂ@”}’ LK TV — LD
BEZRIEL, ABICEDEEITH L THIEMZRT Z
EWMEBEINTNVD baﬁlomycinAl”’) ZFEHLE. 20
R, AL | DIRINC X - THRHIE A F R O f B K
FRED LN, AP LICLDfleEENHRI N, —
H. AB 4 EEIEFZ N-095 & 5 Wi bafilomycin Al % i
Mg sZEizkD, MRHIBAEERED LRBAB 5N, A
B 1 OHRERIIE A O MBSO 51/, AB & NGF
DEFRIC DN TR EZZHHBRT O LS ITEDNDD,
Guo and Mattson' VA NGEW ABIZ X > THIERH I SN S
B2 R L 2R3 ha2 RU T OBRER 22 HI%T 2
ERDH D EMEL TS, NGFIJIEFIRE TIZ R ITH
R THR SN, BEE LT TSR LS
27 AROYA NTHEERIND. N-095 1L D ZDIE

H ORI Tz

JH7Y NGF AR IR 7R £12 & 2 Ml O R0k
IZBET D H0RON, HDHWLIE AL, BREDOHIHIZHE
HELH00M, EIFICDOWTHEBEICHIFEL THE
TWEEZTWS, £z, SIUHXHENY THREIN TS
A B g BRI O MM 0 G A: 73859 63%)
AT, RERICED AR |, IR O #E (i A: 77
I T70%) NETFHNEIIICEDNZ. ThNAB L,
D Lot DEWVIZEDHDRDD, $H5WNIIICRET 2
HORDONBEEDEZALRHTH D, D Lot D A
—HN—DODRE RLIEHED AR L, BHWNWTSHKD
AT EFTENEBEZTND.

Jisd 5 o 35 L OV HE 85 OO R 0 B 2 I I o 43
HEL, EMEERTL2EOICEETHLORELT,
PRIEIE O BEIE- N L PR 2R FEAE O HIHNC BB L T <
5. BIRREOWREIZE, JUtbEtr—IBLUY -
W DIRRBEEIRIC K 2 JEEe, NIREEMZEAT

% indomethacin 5 COX [RE /1 & Wz MR E I ik7s &8
FEINTWD., E£FE, Ty MENMPREEOE
SHRIMIT & > THERL L 2R E VISR LT, 20
I\ NGF5 pg QOHFEEAIC & > TIHFEEOIIH AR
Do EMBEIN® | BKHND NGF Z2@Ed 5 2 &
ICRDFBOMHEINEH SN TETND. £ I T, N-095
ORRIZIEE I BER DWW TR L. SkEEC
L0, HEMRFROKSGHBROAH RIS, Na,
K-ATPase IETEDILTFIZMED EE 2 5125 'V Na, Ca B F
BOHBRENBELNK GHEOFEZBONRD SN
72N, N-095 #%-5-FF TIIBEGMIRCEER O L 72Kk 5
NaBLO Ca G FROAERBDE, BPLEZKEHE
DODEBERBNNA SN, EFEOZE< N-095 12137 A
oY A bDOEAT B NGF B A BINY % MEH %, ibotenic
acid IZ K DG T v MICBIT 5 NGE R Z NS 248
WROENTND I EMNL, GREOHBIKIEEZ » MZ
BWTH, ZOHRFEERDO—DIZ, N-095 O GHITk -
THAN D NGF BAOMEIL, ZORER, M7 R o 1)
MWD SN REENEZ 5N 5.

LA E, N-095 i ibotenic acid 12 & 5 2E IR A, AR
IC R DR, £/&, WERIEICL D NRED
JeR e ERDMNORNIET HREEICR U TEER 2R

L, ZTOEFO—RIZ, IMNO NGF B0 805wkt s
DEEDRENRDZHDEEZ SN, 58IF, Zhs

BEECHTAMOEFIZDONTOBRRLEDT, 51
N-095 DIERZRGTLiznwEBZ TS
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