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—Abstract—

Tt is known that excitotoxicity and oxygen radicals were two major pathogenic
events related to mesial temporal sclerosis(MTS), which was the most common
histopathologic features in intractable temporal lobe epilepsy. The experiment
was designed to investigate the ive effect of 2-

U-78517F, a second fon series of idal lazaroid

against excitotoxic and oxygen radical injuries on the human fetal hippocampal
neurons in vitro. Neuron-enriched cultures were seeded on both 96 well
multichamber plates and poly-Lrlysine coated Aclar cover slips to determine
cytotoxicity by MTT (34, 5-di y1-2, 5-diphenyl fium bromide)
assay and cytopathologic features respectively.

Dose-dependent neuronal injuries were developed by treatment of 100, 200, and
5004M glutamate (p(0.01), and 1001 hypoxanthine plus 10 to 20 mU xanthine

id .01). The gl duced was blocked by
pretreatment of 204M MK-801(p¢0.01), however, U-T8517F did not attenuate
the glutamate toxicity. The fetal hippocampal neurons were protected from
oxygen radical injuries by pretreatment of 2 to 164M U-78517F (p(0. 01).

The cytopathologic changes cbserved by phase-contrast inverted microscope,

in (NF) i istry, and MTT stain correlated
well with the degm of neuronal injuries in experimental groups. Considerably
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swollen neurons with disintegrated neurites were noted by the excitotoxic and

oxygen radical injuries, however, there was no characteristic cytologic difference

between them.

These data indicated that U-78517F had only a significant protective effect
from oxygen radical injury on fetal hippocampal neurons in culture, and it was

suggested that the early

of both

and

antioxidants would be beneficial to reduce MTS following epileptic seizures.
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W@ ¥ 2 U2 E tixe] PAo] A
Aole wEAeR Uehihe A7 ABoeA
2 fdeld g3l wig- itk wFe F
FARAL) 2ATA Ast g ohjet S, 4
HAAE A% Be 9FE viAE Ao F2iA
27+ (Meldrum, 1986; Folbergrova¥,1981;
Meldrum, 19765 Plum¥,1974; Corsellis%
Meldrum, 1976). ¥4 tde) =984 o
f2AEe WEFY AskFel 4 39 (De-
Giorgio%,1992; Duchowny¥,1992; Wolf%,
1993) A4 Fee F 65%F HFE}H(Babbd
Brown, 1987). #34 FELAE Hole 23 &
AlA siokel CAL Feiol dgdoz FAq R
&2e] gitke R30)2 (Sommer, 1990), °] ¥¥
ol NEgE Ao AR e AR
EE wwd] dad g3 FREY Ev A
&3 AN dehde shie] 83AA¢ AF
=] gfled 2 ARBAE M= $HA ¥
o TEht deFe R fiolrle] WEHA 487
Ao AFH2A WS Z8El FUdE Aes
e 1o (Meldrum, 1993).

Z1Z5e Fobe] AT % QAR =99 AR=
FREY ool HBRAQ A FHom
AT =g AREF] WEFY B39 8l
| ¥ ohje} Alzheimerd '8, Parkinson#
¥, Huntington] ¥ 2 43+ oy 583 §9
A7A Afe] AoBAE ofd 48E 2 Ag
ol %% Hch(Schwarcz$t Meldrum, 1986;
Spencer¥, 1987). =& 42 f71¢ ¢ &4
ol &g WA Fdel Qvke Hart slged

(Forno%, 1986), W4T Bds] HusE oo
ide anion)®] 44, i it
4H2 (metabolites) 2 42 (free fatty
acid)®] FHel BIIUHE E2TE (Armstead
%,1989; Bazan¥,1986: Siesjo®,1982) &5
3ol Ak A2 f27ld B 4ol 8 2
AEE A 73 glokh o13s] A3z 1ol &
EECT R ERE L e ]
7k AAVAE &€ obleel § 2a o) 3
T80 AT & 5 Uk
wehd & @79 BAE Auel sivk ARAAE
o) WPEE o188} ol B AR AEEYE
2P%e AR 2EE VED, 2UY lipid
peroxidation 94 48 Helt waHzel=y
lazaroid #%#) 9% 2-methylamin-
ochroman U-T8517E7F Wi Qefo} st 217
WiAES) FEEH R A2 f2N @ &3l
tele] o9 FEEAE Tohrna gk

TE o Uy
1 Az bier

WA EE ARAA FHo2 FAND HH7IL
285 WA 38F Alole] A4R Eol Bi¥e] F5
FeielA sivke A st 29 2@
X 242gA BASA calcium 2 magnes-
siume] A7b9A #& phosphate &3 A4S
(PBS)7+ @20 ¥4 petri dishol ¢AsA 4
€ 242 e U= et PBSE Addn
0.25% trypsin 2 0.004% DNase 7} PBS
el 37cel 1583 AT vHERE AH83t
< trypsing] @4& FAND F =2
pipette Z4E §8 2L AEES B A=F
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2 gosigdeh #o9 AZES 10% $Hok 93
(FBS), 100 U/m! penicillin, 100 ug/ml strep-
tomycinel 2718 Eagle 712 8% #%9
(MEM, Gibco Lab., Crand Island, NY)< ¥
2 e Aol Tors] W% Bekasgel vt
1mlF 106709} AxL=s fRAHES @A @ F
5% CO2/95% airrt EFHE 37C AL W)l
A s MY 2477 Ak W Bk
28] 714 EY APATA $9R Fo| B4
ERFEITE LR LN LR
A9 AZ 9 259 HEARAT} AT o]
o APAE, ABAAE R AEvImze] T8
& 22 4060%, 30-50%, 510% Bl olE
& PBSZ 23] A ¥ 0,125% trypsing WK
PBSWIolA BASIE7E 2449 & pipette 23&
o v AEs Pelsign. wdE A2EE 10
ug/ml poly-L-lysine(Sigma Chemical Co., St.
Louis, MO)2E BAAY 27 9mme Aclar
plastic coverslip % %% Tmms] 96 well
multichamber platee] 27} 3 % 10° ¥ R 1x 10°
o) AFYETt FALES Easideh Coverslipe:
A7 30mme] wFHAe) Bo} 2AA Al o]
$390 RE AXE AW/ TP 5% CO/05%
air7} FFEE 3TCHAE Y7l 7-10U2k wiF
Sk W1 B 130 T BN vigkle) 2/3
& A4 e mA SR

2. Glutamate ‘% 3 &k Faj7|e| 44

FEEY B AR fE7)6) Y AR &3 A9
] 82 sodium L-glutamate, hypoxanthine
(HX) % xanthine oxidase(XO)¥ Sigma Che-
mical Co. {St. Louis, MOYdIA 7dtgm, 2-
methylaminochrorman F%#Q1 U-78517F 2-
((4-(2, 6-di~(1-pyrrolidinyD) -4-pyrimidinyl) -1-
piperazinyl) methyl)-3, 4-dihydro-2,5,7, 8-
tetramethyl-2h-1-benzopyran-6-OL, dihydro-
chloride & (Hall¥, 1991) Upjohn Co. (Cala-
mazoo, MDA 713} ALg3t5Th

€ a7 AHE 484 e (Kikuchish Kim,
1993)¢] 4L ohe3}t 2H@H mM):CaCl,
(2.50), KC1(5.00), NaCl(137.0), KH,P0,(0.3),
NaHCO;4(4.0), NA2HPO4(0.3), glucose(®.6),

glycine(0.01), HEPES(10.0, pH 7.4). =g A3
& vigelel pEvE 7.2 olatel AYIINE glute-
mates} 4849 2ol A B2 (TakaderaF,
1992) W71zt FE Fhele) pHE 7.3 ole
ARt

Glutamate F{7& MK-801& #7 5, 10,
200M# AN 29 2-methylaminochroman
U-T851TFE& A7 2, 4, 8, 164 AAAF 2,
283 o9 2AE JREA @e BoE ol
37TelM glutamate 100, 200, 500eMell 42z} 10
2§ =842 T coverslip 2 well 9} A
B8 227 3% ARY F P AL T
e} 2407 S PN AR

HX+XO0 Fo7F& 498 wgelel 2-methyla-
minochroman U-78517F& 247 2, 4, 8, 166M
A ARG F3 okRd ZAE S e Fo
2 Wre] 100sM HXel XO 1, 5, 10, 20mU/ml
A HE BAE A% Prhelel B fe7)s A
AE FED F A FL m@AU O gluta
mate T3} B& o Al

3. MESH (Cytotoxicity) F3

eluh AAVAEZO] R VAL AEZHYS
@ohus] 918 MTT(3-4,5-dimethylthiaxol-2-
y1-2,5-dipheny i ideiSi
Chemical Co, St. Louis, MO)& 7}8ke) Mosm-
ann(1983) o2 &gsgch. MTTE PBSA
Smg/mlel ¥&2 §847 45me) micropore®
o, FEA ¥ A =B¥E AL WA
S8 GRUlE $AR DR PR wdsg
©] MTT £¥ glutamate B A& Fel7le] =
FN F A% MG 24N FE MR
AE7L EO) e BE welldl W) 100U 10
A9 V& A7kska 37ColM 447 Bt wigst
ieh. 371l acid-isopropanol (1004L of 0.04 N
HCI in isopropanol) & 371 ¥ 9 570nme]
4} micro-ELISA 95712 &3k,

4, UMzl YeEfEs nE

Aclar coverslip #el ¥j¥d HES Al
wet A4 deRez BFHAR, 68 R
200KDasl AZAA egde] W WA Eaety
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AL APSAT. WA coversliple] I ES
PBS® 3% Al#3t3 4% paraformaldehyde &
<o) 583 A2 F 0.2% Triton X-1000] 3
7k PBSZ 28 AFHssrh 1 the ARAA B
¥ %old 14 ¥ (Zymed, South San Fran-
cisco, CAFE 143t ¥¢ =EHAI avidinbio-
tin-peroxidase (Research Genetics, Hunts-
ville, AL) A& A2H (Hues, 1981)& 3083F
#8421 ¥ 3,3-diamino-benzidine tetrahydro-
chloride (DAB) 2 #4217t}

MTT §9}& 71 96 microchamber plate=
44l acid-isopropanold H71el7] AWe) APzl
e PR AskE 994 Engon B,

z

1. Glutamated] #lu} AAHMEEA] A& U-
78517F9} A3}

Glutamateel =&€ ot siul AR LA A
& MEFHQ Wstsh A FIE AZAL B2H
STk ©l2E glutamated] oI MELFE MTT
2 or 2378 4% $324 (dose-

A AgE Hhded ] 8%
°l 100, 200, 500eM= Z7hgel wtel AFAAE
o) BEgol B aTH vERe o 242 48,5
+5.36%, 36.7+4.34%, 25.316.02%¢Ict
(Fig. 1). MK-801% 2t 5, 10, 20aM% WA
@ A-$olE 100AM glutamates] 21§ 4 EE40]
EFAEAE AAEYn K3 MK-80L 20sME
AN A glutamated] &% HESHo] &4
S 4AARG Fig. 1).

2-methylaminochroman U-T8517F& 22 2,
4, 8 160M¥ BAXNT ASolE 43 BF 100M
glutamates] oI¥ AEEFE AR Kagct
(Fig. 2). % glutamate™& A& T3 gluta-
mate ¥ U-T8517FE @7 AAF 4¥F 2} A
AAZ 4T F2I@ A7t gsich

2 & Raplol ot REE sioh AFNESY
of CHet U-78517F] Eat

100AM HXel 27 1, 5, 10, 20mU/ml8] XO
T A A FS MPNE] FENAE W

A% 2T vz 1ZY AL AEEe 242
98.5+7.10%, 94.1%£6.87%, 59.4%7.23%,
50.0+6,34% % A $FEHA AR LAV
2YH(Fig. 3.

U-78517FS] A3he 1004M HX+20mU/ml XO
7 AR MAETE V1FeR FFL U-
T8517F 2, 4, 8MAE ARAF A7 APzl

S o w0 me st w0 oo

K801 0 o o o 5 20#M)

Fig. 1. Glutamate-mediated hippocampal neur-

onal cell death in culture, Human fotal

hippocampal neurons(28 to 38 weeks)

were treated with 100 to 5004M gluta-

mate for 10 min at 37T in 95%air/

5%CO2 incubator and percentage of

survival neurons was determined at 24 hr

later by MTT assay. The glutamate to-

xicity was blocked by pretreatment of

MK-801 in dose-dependent manner.

Columns and vertical bars represent

means+SEM of 10 experiments. *5p0.01,
Glusglutamate

Survvat Neurons
(% of niisl number)

il ¢ o
Fig, 2. Effect of U-78517F on glutamate toxicity.
The pretreatment of 2 to 164M U-78517F

id not block 100sM glutamate toxicity.

w0 0 1m0
o 2 4

Columns and vertical bars represent
means+SEM for 10 experiments. *ip
0.01, Gluiglutamate
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Fig. 3. Effect of U-T8517F on

120 oxygen radical injury
induced by HX/XO sys-
100 tem. Significant reduc-
tion of survival neurons
5 were noted in_addition
of 100/10 to 100/20 HX/
0 XO (#M/mU). The pret-
reatment U-78517F con-

siderably reduced oxy-
gen radical injury, and
showed dose-dependent
o B . attenuation of hippo-
HXXO 1000 10071 100/5 100110 100120 100120 100120 100120 10020 (atin) campal neuronal cell

7 o o o o o 2 4 8 @ death at concentration
of 2, 4 and 8 sM U
78517F. Columns and
bars represnet meanst
SEM for 10 experimen
ts. *p(0.01, HX/XO;
hypoxanthine/xanthine
oxidase

e

§ Fig. 4. Phase-contrast inverted

microscopic findings of
hippocampal neurons.
Healthy, viable nourons
have smooth, round to
ovoid cell body, 20-306M
in diameter, and slender
neurites(A). Prominent
neuronal damages show
ing coarsely swollen cell
body, karyolysis and ir
regular fragmentation of
neurites ().




A A% et nud AEPEEe] 22} 86.2+
6.72%, 92.4+6.9%, 96.5+7.03%2 veh}
HX/XO A=) & fel7ld] 9% MEsdg
B ANTE ¢ F AN Fig. 3.

3 Ul shob ABRMZE| MY 22

FebH dFe F2 poly-L-lysineo 2
AR Aclar coverslipgelX wWIE MEE e
2 3iich A7 ArlAselA Y 239 EE
73 20-30km BES] 97 & ALY vlue
AEA S vk Axd §718 Ad e #Ad
vlFee] glutamate R Akd

A (Fig. 4A).

FAZIE ANG Biole F F DRN WAG
ALY 2 AEA 25, S48 (kar-
yolysis) % A=Y €719 ¥4 Fol BAHYN
w3t T3 AXRH Aol AT (Fig.
4B). MK-801€& A4X% FolM glutamatec]
AR AEFHl A VY AETFEIL BwE
Hgou U-T8517F AANE Folse gluta-
mated] 9@ MESPow Ve By EE ¥
&% & g9k

ARAR @del i@ AGA £ G4
FAE] NG Bt AYIZH BBE A 9o 7]
&% 2AFE WASGC AY ARG AE

! Fig, 5. Light microscopic exami-
nation of NF immuno-
cytochemmistry. NF was
well exprossed in neur
ites and cell body of
control neurons (A). Se-
verely swollen cell bodies
with prominent loss of
neurites by 5004M glu-
tamate treatment (B).
Considerable loss with
hazy staining of NF by
treatment of 1004 HX
plus 5mU XO (0. Pro-
tective effect of U
78517F against 1004M
HX plus 100mU XO (D).

Light microscopic find-
ings of neurons with
MTT staining. Bluish
purple precipitation of
formazan pigment in cell
body and processes of
viable neurons (A). Ma
ny ghost colls with decr-
eased precipitation of
formazam pigmont by
addition of 100AM HX
plus 10mU XO (B).



o MEA] % AE F7l4E AR GRdo]
Z gEg e (Fig. 54), 500AM glutamate 2
ARl NE FHE AEA ¥F ¢ WG N2
E719) 3ol BN (Fig. 5B). £ A& #
@rlel og EFE w- AFHA 1004M
HX+5mU/ml XO& AA3 welXe A3 &
el gl g gAY FEvE dd
A egsieh(Fig. 50). 2 U-78517F] AA
AN HX/XO Al=dle] 4k fel7le) 9@ Axe
& atH ez oAzl AEA % Axd 8719
AZAAA Ge) wde] FaAH(Fig. 5D).

9 well plateio] WIMEE MTTR 4 F
FYEr|F o VA A3t delgle VRATE A
A f AXA £71] A& A9 formazan &
7} Aga Aase) Aot SdAEE FHNL
& wgrh 8aMe] U-78517FE AAE 25 100
AM HX+20mU/ml XO Feje] @ 22 fE712
Feje] Eo) Aol ANow Aad AAAED
E717F FEHAA e Fig. 64), U-T8517F ANA&
A 2e A9lE I MEA 3 AEA 87
o WA 24o] BAAATHFig. 6B).

I

A R A FH WAE §AH o WS
€ ok AARAIES] DAL 2L FREGe]
<3 xSl Aow oA Ut (Sloviter, 1985;
Olney, 1985). #ivte] 2e4Q) ¥u& dosle 4
AL 5% glutamate 58A Sl Wt YhRoR
#9414, calbindin D28, parvalbu-min,
calretinin® & §o|¥ calcium 3 o] &
Aek7] wEelekit 8w (Sloviter, 1989; sloviter
5,1991; Freund',1992), 3 A3A%e] 4%
AR5} PP neurotrophin EE Ao}
ol R ABAEEY FIT L N W% PR
@ A& Bohn Wrh(Kapurs Lothman, 1990).
58 GluR2 subunit7h Zej8 NMDA 84 %
AMPA 5847 =gt Carte] #)& Regez
A AZESE do7le AR vifel Ao &
vk CAlee] ARl NMDA 4841 % AMP
FEAZ} oS e WER EATeRA dobzt H3)
A B el Wi i U AR

Hole Aoz Petar

FESH AT AR AZWIE &4l
Soix glutamate &4 $4H BAY 717
F2% AR AEAY Catiél 37he15H(Choi,
1992; Meldrums} Garthwaite, 19905 Mel-
drum, 1998). Can& A2 ThE B2 Car 2124
L%‘:l proteases, protein kinase c calmod-

kinases, A2
nitric oxide synthetase % endonuclease §&
FYSAIA YA GYID e HhEel T2
WA AHH JHE AT S K
84 EE ion channel?] 71%& WA= 3
™ lipoxygenaseit cyclo-oxygenase’h #HE
ic acid cascade % %%
2 nitric oxide cascade $o1 918 F%E AH
217 (toxic free radical) & WY Bk o
AN e BPIN NS BAAR AE
&l oz olF 2 AR AUPgoEH Axe
A vlQe] PAsuA she Anddel APEn
15 (Choi, 1992; Dawson's,1991).

AdE Z714 ARG Yz 71RAQ 0]
A EF B2 A2 FAE YA AT
©17) 8heh(Pacificish Daries, 1991; Freemans
Crapo, 1982; Halliwell#h Chance, 1973). %h2:
#e/e 9ae) AAE AR e oxygen-
centered radical®M superoxide anion(0;),
hydroxyl radical OHY), hydrogen peroxide
H0) Bl ol ek ol=iw 42 e
Parkinson 'Y (Barbeau, 1984; Kalras, 1992),
Alzheimer# ' (Richardson’s, 1990), F341%
A19) #% % % (Demopoulos, 1982; Chan',
1984), =344 (Evans¥, 1993; Choi, 1988), 2t
7 (Armstead*s, 1989; Bazan’,1986; Siesjo%,
1982; Michaels$h Rothman,1990), BA#dF
(Domenico%, 1990)% T M@4 ABA
Qo] ghe Ao YA Uk VL AL ¥
& A AREel ARVAL X3} B
o) F7b Ago] AR dAhe UEE AARRe
o, ol glutamate %4l cystine &FAA 2
oA 2 QA% oxygen radicale] FE 4G ool
FUAGAY (Choi, 1992) HAF Hubzay
lipid peroxydation®} %7171 NMDA 4842 &
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43 Be) glioks AH(Chan®, 1989 AAE 3
b b

2 4975 1006M glutamatee] 1087t &8
Ejo} ok ABAZFL 32 Foll gelA :=FAS|
50% &2 asigon] oA glutamate F
A& NMDA &4 2gAQ MK-801) <2
AAHAT. oL B glutamated] VR
©] NMDA §-§31$} Cat+ channel®] 97 Z-§]
q@ AYE& AARTHChoi, 1988; Michaelsst
Roth: 1990). =& i
roman U-78517F¢ glutamate A2548€ <A
A b Aoz veikio.

Methylprednisolonee] @ 2 # &40 of
@ %43 3} (antioxidant effect) & ehl7)
AeE 2183 (60mg/ke) & BFEF TohAY
o EW BT I $FIEAA AYE 2
ol ol MARY ke 598 HAFEd o
22 242 methylprednisoloned] A73R% &3
7} glucocorticoid receptore} Zgo.2 Qg o]
obd& AAHgTh  21-aminosteroids (lazaroid) &
methyl prednisolone®} nonglucocorticoidAl 2
wlzel=e) A 1A FRAZA E3] U-T4006F+
U-T4500F % 7HA7k @@iAl gleh. U-74500F€
e S Zgol Y AP FAs} AP ol
A} U-74006FEc ¥4 o] 33 A 2g-& Hol
Ak oz PR wde] war) B
28 2 FREAL Abgo] oYk H2d
£ H2H R0 =7 lazaroid EA A 24 cheln
lipid peroxidation©] chsh A& JAHEE A
2-methylaminochroman®] A& © &
A %9 sl U-78517F& a-tocopherold
antioxidant ring® 21-aminosteroid®] amine]
& AP BT A2 oxygen radicaldl A
AEEYE 228 AWt EF irondl 9@
blood-brain barriers] &3& A FE4Y
oA BBF BAse A ARRALe] FAHE
A2ANE AL wHATHHalls, 1991).

£ A¥elA 100aM HX$ 20mU/ml XOo 44
7 B =@ dvk AAAES F7b Fojd
509 BEZ e ol AR UM
16eM7AR] U-78517F& AAAFo2M dA2 &
Agish AR Aelg, AZAA S fE |

QA zse G, zln MTT 9499 5% %)
HAG AERHQ Wshe AP JEAx B
&% we 4¥4E B 28y glutamate
S5 A ke K] SR AESE g 7
ol 1@ Aol7t BAHA Wkt

Glutamate §l 8] NMDA 8§47t 43}
99 9P Aleld] £ calcium FETHS 5
I AZG ARA R RRAEe] F3ge) sd
calciume®] ¥&5°] MEQAY free calciumel &
7Heh. o197 #4 F7HE calciume phos-
pholipase A28 #Fstel A= arachidonic acid
cascade® ¥#) arachidonic acid®) W&E F =
@}, Arachidonic acidE cyclooxygenaserh
lipooxygenasest o] tAlelA AP AE 4
HAoz o§3tt Hkel 98 prostaglandin,
leukotrienes, thromboxanes 22 AFHAA
433 Az FA1E 9P Ash 2e A
< B FES40l Lol 1 Ha {Eve A=
& A4S F2ANANE Ao 449 Phos-
pholipase A2¢] ol 43l31§-& =3 GABA
receptor gated channeld] 71%5& AlSHE Ao
2 giA sioh Calcum 94 ohgely W@7e)
EFAEL BYINA superoxide aniond B4
A AxIRe) F&E 29T F o xan-
thine dehydrogenase’} xanthine oxidase® %
€ AP & Y5 AT ol @ AAER 1)
Fo FREAT WA AR Ak 27l g7 &
o] Dol g &+ sl

wo] Zfatd #2717} glutamatelt aspar-
tatest Z& FEEY ofulte] WHE FAAD
o 23E 9UthDomenico®, 1990). AA=Z A
# 42 #2719 A4& K= xanthined
xanthine oxidase®t #& A&y arachidonic
acid ¥ prostaglandin® 2& ¥4 vt 23
ARG A MERE o Fepe] FREY ol
e} F%7} 9 QA F7H £ mannitol
% & radical scavengertt indomethacin,
corticosteroid & A A4 fel71el BHE A
s o3} W WEE Beole FREY ol
2§57} 99} QA sk

SR R Bl A Hote) &P FEAY
3 syl WA ddHo] zHAL & A
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¥ B U-T8517FS) ARAAERE 442 2 F
oxidative process % oxygen radical injuryel
AgHe] A ol vt A DA Ysea
S FHAY &3S dosle e HPE0]
A Fazie] PP F2A4e a9
T AT mEA ] o g A%
YA & F2NIN7) AME glutamate
At FAshAE W83 2Pl drEe]
°F & oz ey,

z2 B

2 dge deo} Aok NFAALE Wgste] F
R4 % Aa Ul 9T ARAAE &9
4934 zde DEW, TP ¥2gzd=4
lazaroid ¥ A 24 Y 2-methy-
laminochroman U-T8517F7F ol¢] 4] 514
€ 9%E Lokl 93 AEE

AAYAEe] SPPEE B FURH BR
MTTHE 233gler], 2 Fiks vist 2o

LoWgAZd 2z 100, 200, 5004Me)
glutamate® =243 2 (p<0.0D% 100M
hypoxanthines] 10 WA 20mU xanthine
oxidaseS £ =@ TANE §32H
QA AFAAE £ BRHTHEO.0D.

2. Glutamate F<jol A% ARFANE &4
206Mel MK-801§ Ao s 988 dag
et U-78517FS) WAl alaie A=A
stk

3. 42 fEsll 98 AL e 20
A 16Me} U-18517FF AAAEe2H A=
SHpd0.0D.

4. F W), AR 2R e Be
AR G4 2 MTT 9448 o8-8 Axge]
A 2 A3 XA Wt 2 AEPe) A
AUAE &4 P $HE 22 vy a9
o EESAS A2 fA) S £97 a9 &
4 Al EHAQ Hol HEFA G

olgel AsEA Adlot vt ARANE WFe
ol $% 494 2L FEIAN 42 felrlel 9
@ AEEY =S AR 3 shesh SR
3, & AgelA U-18517Fe ©A A& f7]d

o) AFLAE Sgol FeNT BESE vEd
& ¢k
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