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Effect of 0Q21 and Melatonin on Lipopolysaccharide-Induced Oxidative Stress in Rat Brain

Mee Kyung Bae, Shinkyu Choi, Moon-Jeong Ko, Hun-Joo Ha and Hwa-Jung Kim*
Research Institute of Pharmaceutical Sciences, College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea

Abstract — Lipopolysaccharide (LPS) induces synthesis of several inflammatory cytokines and nitric oxide (NO). NO in
brain is involved not only in the regulation of important metabolic pathways via intracellular cyclic GMP-dependent path-
ways, but also in neurotoxic damage by reacting with superoxide ion leading to form peroxynitrite radical. Oxidative stress
has suggested to be related to the inhibition of NO synthase/cyclic GMP pathway. 0Q21 is a new fluorinated quinone com-
pound that is recently known to have inhibitory effects on both NO synthase (NOS) and guanylyl cyclase (GC). In this study,
we examined effects of 0Q21, other known NOS or GC inhibitors, or an antioxidant, melatonin, on the oxidative stress pro-
duced by LPS in rat brain. Oxidative stress was observed by using the 2',7-dichlorofluorescin diacetate to measure intra-
cellular reactive oxygen species (ROS) production and by measuring the formation of thiobarbituric acid reactive substances
to measure lipid peroxidation. LPS induced significant increase in both ROS produdction and lipid peroxidation in all brain
regions tested (striatum, hippocampus and cortex), which were dissected 6 hr after intraperitoneal administration of LPS
to rats. Direct striatal injection of two NOS inhibitors, N-nitro-L-arginine methyl ester and diphenyleneiodonium, or a GC
inhibitor, 1H-[1,2,4]oxadiazolo[4,3-a]quinoxaline-1-one, produced no significant ROS .increase. However, 0Q21 enhanced
ROS formation in striatal tissues from LPS-treated rats. Melatonin decreased LPS-induced ROS formation and decreased
ROS formation increased by OQ21 in striatum of LPS-treated rats.
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Z-Eo] 94 (pathogenic) ¥rElzlo} 52 mAE] A=A (neuronal NOS; nNOS), NOS 2(INOS), NOS 3(endothelial
o u) AT VB2 (endotoxin) B A< lipopolysaccharide  NOS; eNOS)2 Al F/HE 75w o] 2F U= 300 kDa
(LPSK] 2 Awlo} ¥ Y2 Foj=d thAME (macrophage) 2 & protein homodimero}th. 84 ¥ NO<= guanylyl cylase
Zol WM 2@ w9 glha AE Bl = FgA9 At (GOF FHMAA GMPE S7HIHLEA = 2 ABAE
o] ZE=NAA] B3 D Tjorst PERER Ak SS 1 Wl 08 e AT & ok’
pliA) BTk LPS7) 89k A F Yojuke o8] AE A V) Ca?t Z71el) w2 NOS2] &4z} 28 NO7F %4
A3letA vkeSo) 4l A QlEd 1 % inducible nitric oxide 2 ) AZ ) H2 59 Ca?toll 28l superoxide anion(O;)
synthase(iNOS)2] mRNAS} ©iao] 34 fr=ol 9§ NO 7 7} hydrogen peroxide(H,0,)2] “§4do] 7 o]Fojd = Sict.
A 2747 & oA ik NOE iNOS 1919 vhE NOS  H,0,9 O & Whg-shoy wj¢ whg/do] Z¥ hydroxyl free
isoformE°] oM E WA E =9 NOS isoforme NOS 1 radical( - OH)2 H413H4 Btk NOE A% 0,9 w8314

peroxynitrite anion(ONOQ") At #E71% BA3HA HaL oA
& 732 sk AkglAo) 22 protonation® o - OHSF - NO,= &
#%- e B FAS AL gt 9=k PR 0,5 el 5490 superoxide dismutase
(d3h 02-3277-3021  (F) 02-3277-3051 2w ©
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ZAof| 549-& YehAl o, 53] of=] AAAIY AEEe] 2
A, 7321 Alo] Hof 3EH0F w8 W 4algA d3se]
7133 AF=iA % 3P E3] w wkeA Ak fel7)
off o3t &Aake) A2 TR o= 7|@ERY IA vehl=d 1
ol F8shE 0,9 20%7F Hell AFH 1, AEetel=
£33} AUk 24 (polyunsaturated fatty acid side chainy’} 3
Fab, Wb Ak fel7] HESe] vl Ho] I8P i
o}, B3] 52073710042 NO7F viziisls A3549L ONOO
o} FAE AZFAE Apdo] g]le] "vky deA glem 11 7]
Aoz A= FAkak(ipid peroxidation)’} =2 2N )
ate] 7]%50] AU, T DNAZF $£4Eo] DNA 24 &
2491 poly(ADP-ribose)polymerase(PARP)7} 843} 11 o]ofA]
A7} g o FA AZAPES] FEH] dojdtia AA]H
o] gt wiEbM LPS 3-8 cytokine©) 283k glial cellof|lA
NO7F AP 2 ] A4 aNOST iINOSY) A F-& &
st AAES 2He-S dod & ool 7S = Q1o of
pathwayE AFAAIZE o Hol|A Aghd] AEHA ) ojd &
S vehlE Aol thst AT Bx] Fh%? NOS AsiA
N-methyl-L-arginine methyl ester(NNAME)Z ol A7 %o A]
wHejlx] ghakslEa A glutathione peroxidase®] E4do] F7tEar
ZrolM & A A glutatione £ %=7F 271E911,Y NAMES in
vitroolA 7} Z2le =|2]3193-S v NOS} superoxide &4o] 7+
48Wo] Byd v} vk, el AF3 t)E NOSel| s =
sk A€ NOE ONOOE #Asht 233 44€ NO=
GCE gAglste] c(GMPE AT GC A W T &
cGMP Zt4 a7} A9 ARsta AE#H A vl 4 Qe
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Melatonin serotoning: AT-EAE 31 FAHA THFE
9] Aol EnjEe FEE0E 9ol Hle Ay 2] Al
3Z AFANA IHFES] AR g V)2 Hslshe %
7 2A19) WEE VeREE A8 AW iR S22A &
A2 melatonin®] 7ZEs FAkeEE] ik A7E
o] wol B it} Melatonin®] 723t ksl gl o3
HReA] Al fel7|2HE DNA, @} AlEe 214 5o 5
53,118 Hoo)= sl AswAE U8k safrol, kainic
acid, "AH (radiation) W LPS Sl 23t EAdo] oxj#viy B
FE o 192 st glutamate 584 EAol Q8 HE Y=
o C2*e) H=& f3lo] A=A, NOS7F Asg 224 NO
o] FAo] AP Aol LA vl k2 Poeggeler 5%
of ogsld F3 TRA ofn| At =849 &3t o4
melatonin®] &do] A=} - OHY #ES] &wr} 7has,
w3t 1R AN AN melatonin®] F57}F AH DAEE
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A3 e AEA A~Esd gt A A HoksiAe |
s Rk s Zlolgkes oAs AAsIITh

B ATeM= LPSE] 574 Wl Folel 23t o F-4(Ad=xA),
gimk, diE 312)e] ROS 443 9 A& diksl 58] AlslAl AE
g2 W3S 2Alely LPSE FEHE Akstd AEdA W
glo] thgk NOS A 3ll#l, GC A4l X MEL fluorinated-
phenylamino-quinone $H3A2A GCIA] 2 NOS oA 2-8-&
25 Uehs Ao w8z 0Q21%% s13E7 melatonin®] 3
kS dolr 7] §3te] 3 o) AFRA U= olgs EES 2
A Fojslo] ARSIt
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Aok A of=
~ LPS(E. coli serotype 026; B26, phenol extraction)2} NOS
A s A ¢l NAME®} melatonine Sigma(St. Louis, MO, USA)
ol 3t GC AdAS 1H-[1,2,4]oxadiazolo[4,3-a]
quinoxaline-1-one(0ODQ)$} NOS A &A1 diphenyleneiodonium
(DPD= Tocris cookson(Bristol, UK)oA 21313322 florinated
phenyl amino quinoner] ©F&<1 6-N-[(2,3,4-trifluorophenyl)
amino]-5,8-quinolinedione(0Q 21)2 ©)3}oix} tjghy thshyd oF
gt Agk FAAA A" S ARSI LpSe Al A
A22(0.9% NaCleoll o] AF23+91 2™ melatonin, NAME,
0ODQ, DPI= Z+Z}b dimethylsulfoxide(DMSO)l 5] stock
solutions Azt ARG Al Wi ] A95F o] &ato] Bl
2l DMSO] #Fs%7t 10%7t 54 d=F A5t vl
A[Q] pentobarbitake: SFAACFAE:, F=)ollx F3iste] AREst
St}

ROSE £73h= A%ellx HEPES, sucroses} 839 A% &
A7 AFE-3F 2\ 7-dichlorofluorescin(DCF)E Sigma(St. Louis,
MO, USAXIA F43F3 1L hydrogen peroxide sensitive dye<!
DCFH diacetate(DCFH-DA)+= molecular probe(Eugene, Oregon,
USA)IA 7938153t} Lipid peroxidation®] 2748 $lsr AR
3t 2-thiobarbituric acid(TBA), trichloroacetic acid(TCA)<} 7]
= A% 522 A9 1,1,3,3-tetraethoxypropane(TEP) & &
Sigma(St. Louis, MO, USA)ll4 71313t}

MESE

Sprague Dawley(SD)Al2] 7 HE AYH F=FHYLFE, A
Syl Fhsle] &5 20~22°C, 5 50~60%9k Zr3A1Y0]
1277k 8 289 AP T EAN 19 GRS E5
AFEA AFSHA shaA Aiel FEe A5 200~300 gol
2 ui7pA] o AFY ol AR 9l A1 T, A e ARgS}
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F kol Mz=H o 5Z 2| okF F0i2t =& HE

A 5-919) ¥ ZAell LPSell of3l f=== ROS /33 A
A ket AT AP S WA 26 A8 8
HEZ U LPSE Fo3isith. o AxAZ Fold ofE 2%
& ZARBP] $38k Adea= pentobarbital sodium(40 mg/kg)S.
2 wFA7) 7 LPSE Tty wiErRl H, deste] 55 -
29 &8 AAS & stereotaxic 7] T(VariousAt, USA)) 127
3 A, TS AASL TAT HIF Z bregmail 7|
F9% anterior 1.2 mm, lateral£2.5 mm, ventral 6.5 mm $IX|
o) okZ Mz H-9]9] 23 gauge? disposable needle & T+
< &2 Ho] HamiltonAtNevada, USA)2] hamilton 701N
syringe(10 uhE ©| 83t A1E FEES FoIsiith GC A3l
A2l ODQE nmole/2 u 10% DMSO/hemisphere), NOS A )
A1¢]l DPI2 nmole/2 il 10% DMSO/hemisphere)2t NAME(Q2
nmole/2 W/ 10% DMSO/hemisphere), flurinated quinone &3
¢l 0Q 21(6nmole/2 W 10% DMSO/hemisphere), melatonin
(100 nmole/2 ! 10% DMSO/hemisphere) =& A< 10%
DMSO@ )¢} saline@ uhE A3 AZ2A F-9el 0.5 pl/min
9o &r g 53}, LPS F= saline o) E7 U T3 64
7t Holl 53] TAZS AAST HE dEe F, o 24L
HHxzA, snt, o sH)E De2delA AEshA st
o o) Hi Foll 23] HA Bt

ROSe| £3

3 F o) oy MzA|e) k2o 9 ¥ ROSE FAs7]
g3l 2 7-dichlorofluorescin diacetate(DCFH-DAYE A}E-3}
At} o] B4 8ol Keston and Brand®”oll 23] 31ekd
WO 2A FgAer FAo] 7hsst del= DCFH-DA7}
338 wx] o= g3t 540 alkaline hydrolysisell 2}
deesterify 513 94| §3& wA] = DCFH7F FA €t
DCFHE= ROSe| wh-&o] w2 £52 itskso vl 35
= DCFo® o o] §3& SHste delolnh, A A4
of BaE AZAE AU AE3] FAE AT I FAY 159
£29) 0.32 M sucrose 4% 7131 homogenizer(Wheaton
AL, millville, NJ, USA)E #igt & A2 24 £2171(6417R;
EppendolfA}, Hamburg, Germany)Z o850 4°C, 20800X g
oA 1087 94 wedklth 1 o5 pellet R # 3k
sucrose$} %2 HEPES buffer(PH 7.4)% 7}5k resuspen-
sion A1AA ek 0.07 gmle) FE7F HEE St 25 W
suspension &&= Axg 125mM stock solutions
62.5 uMe)] E%=Z DCFH-DAS} incubationg &3t ojuj
2% K37} 1 mlo] ¥5= HEPES buffers ¥ol 3A17F <t
37°Coll A AlEislgiTh, ©]F 96 well platecl] ZHz} 200 wa ¥
o] excitation wavelength 485 nm(bandwidth 20 nm), emission
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wavelength 530 nm(bandwidth 25 nm)°l| A} florometer?]l FL-
600(Bio-Tek, VT, USAYE olg3te] 35 Ssct. 2+ &
9] autofluorescencer= DCFH-DAE ¥A] 92 blank A3
groza BA81%la ROS %2 DCF A% (0.05~1.0 uM)
o W 229 el Ageko 2 HE] A4 nmol DCF/mg
protein® & ¥A|5}IcH®

XA st 28

LPS ol 9six BA == ROSe| g3 x4 3Hikaklipid
peroxidation)”} dojdc}, waba] Akgl AEHAS HER A
A Hakste] 42 s190n 1 248 Baegue 5299 W)
w2} 743 TBA testE Wilth. o] A3 FE2] ZAeA A
A ksl vke-S S o g AMEE TE 24 e
Z %4 homogenateZ £719+¢] &3}o| incubation & w )
2 gatsl whgAl A== oAk A EQ! malondialdehyde
(MDA) ¥ alk-2-enal 53 #& 243 TBAZ} A2 RE&sto]
A8 A5 YA Hof ol 532 nmelX] FFEF S35t
& dhojr). 3030

B Aol BEE AFRAE AW AE3] FAE S8k
z7 150 mgd PBS(PH=7.4) 2 m/®] v}-&3 Yol A3t
o]gA vt® 434 homogenate 10 pl, 10% TCAY 500 W,
0.6% TBAY) 500 woll PBS €% 490 WiE 91 2 E3AA
100°ColA M7 B¢t 7FAA AT o] A% 3719} AEE &
5 TS Wk 8719 742 HolFich kg F A
(0°C)ollA drpEet 2131 % 800 w2l n-butyl alcohols 715}
of ZglolE 2 Aol Zgst F 4000 rpmelA] 5337 A
Bal3le] 96 well plated] 7 02 Halel §o 2 red pigment
7t FEE A 200 WA F3te] 540 nmellA Bio-RadAhe]
Benchmark microplate reader(Richmond, CA, USA)E ©] &3}
o EF=E st A vl VFEHE= TEPY A
-4 (calibration curveyS Qo] AJEE AuFsln whild FA
& 3lo] BA FArth. il e TFELRA BSAE 9]
g3lo] Lowrydl®o 2 Aaisigitt.

Xtz B4
A8 data?) £42 2 Hrglel sl ANOVAZ Aasle] p<
0052 22 A Q= A sk

LPSel 52t £0{0] ol REEl MstE AERA
LPSE B3 U= €3 7 FoA3S o ¥ 23
(striatum), 3=Hhippocampus), T3 (cerebral cortex)= Zt
Z} g3 SjEAH 0 F ROSe #AA Iitslol FyHEE B ¢ Ut

= XEA
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Fig. 1 - The changes of ROS formation administered LPS i.p. in
brain. (A) In striatum, (B) in hippocampus, and (C) in
cerebral cortex, LPS increased dose dependently ROS
formation. Rats were sacrificed by decapitation 6 hrs after
LPS administration (i.p) were done. Values represent
mean+=S.EM. * P<0.05 relative to saline administration

(0 mg/kg).

=
LS

(Figs. 1 & 2). 27 ol LPSS 1 mgkg?) $80% Folgs

o, AzA A ROSS] F7H7F thZ2(0.9% NaChell vzl 1.4

o) 7RI o o8 vigt 2 oRSIT 2 mgkg] TR
2 B3RS Wl 2 AE EA F94 JA S THEg.
1A). dfiulelia] @A) LPSS] B3 Folol oJ8) & &R
ROSE 2 mghkge] E&2 Foigt 749 dizrol nisj 29 71
oA A TG e St Rl A Ale)
FARIGITHEIg. 1B). tisa Ao LPS2] B75olo) disiy
EE 9EFoF Frlste] ROS7E 2 mgkg Fololl &Jaix 2a)
71 A 424 A F718IITkFig. 1C). W ROSE LPS
o] % EH 0w FUNEINES Fsth AA HitE o
A BR gEH o7 Fylsto] AzAlelA] LPS 2 mgkgs 5o

nmol MDA/mg protein
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Fig. 2 - The changes of lipid peroxidation administered LPS i.p. in
brain. (A) In striatum, (B) in hippocampus, and (C) in
cerebral cortex, LPS increased dose dependently lipid
peroxidaton. Rats were sacrificed by decapitation 6 hrs
after LPS administration (i.p) were done. Values represent
mean+S.EM. * P<0.05 relative to saline administration

(0 mg/kg).

P& Al =T 159 ST oY FodS vehie 55
= oM T (Fig. 24), sivtellA= LPSY) 1mgkgd] s =llA
1540, 2 mgkge] 5ol 1780 o A4 249 QA F718181
OFig. 1B). th> I)dofA= LPSe] 1 mgkgs] “FXellA 1.1ul,
2 mg/kg] “sEolA 159 7HE feld Al SU8ISIckFig. 2).
olef¢h AAZHE LPSE B WE FX| LPS7} 2] blood
brain barrier(BBB)S 33t = Z2e| ROSSH A2 #A1rs)
7] absld AEHAE TR EHOE UepES & 5 Y
ok, B Ao o]zt Aik= Sewerynek $2%9] LPSe] B
7 FAR o, H), 1l 7‘]1‘ st STk ks Bt gk
ol gatslahg-S 7bd # glutathione 557t Z7Fska 2k}
ol glutathione peroxxdase.J g4 el Z7tEg s Ry
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ARerE B AR e ojejst LPSE Q1E 4Aksky AE
g0 F7t Aol AR g

LPS| ojsll S=& ROS Z7101| Lt NOS Xahx|2t GC *aH
Mol Hg

NO/GMP Ag= Azl 52 Al7)sol B3tz o] 73
27 A=A w2 7)F £40] fEE1 vidE 3538 NO
B 93 FEEE ROSE Q13 Ax AksHE AEZ A7}
NOS Aol 23 ad 5 v G5 4 At 234
olgfdt F ARV} 2 AklH AEA kSl ojuigh AgS
sh= X]of] ot 7= Zol| BarEo] x] @it e LPSell
o8l f=% ROS 84 S7Haxel izt NOS A4 2 GC ¢
AANEL] FES Yotr 7] Y5l kS HY AxA Y= 4
A Foisle] ZARIATE ARSSE oFEQ] 0DQE Ao = 8
2 AeAo| 1 7488 soluble GC A3HAle) 2% DPE= NOS%}
NADH oxido-reductase®t 3 flavoenzyme®] = 3j#o|ch.
NAME= NOS 712191 arginine®} 7% A=A 4510
NOSE Aslisk= okEoltt.

WA Z pentobarbital® "EAIF 1L thET 2 LPSE &
7o 2 B3t 5 stereotaxic 7|7l IHAAM AR Fee
¥ AZAE Fo5kI 6AZF Holl G, H o AZRANE H&3}
git}, o] Ao ] zF o079 ok29) 39 glo] LPSY] &

O CONTROL (l.p.)

0.12 r
WLPS (l.p.) *
*
| *
-g 0.1 *
[e]
a
o 0.08
£
=
w 0.06 ||
o I
la)
5 0.04 +
£
[=
0.02
0 ; e
control oDQ DPI NAME

Fig. 3 — Effects of intrastriatal treatement of ODQ, DPI or NAME
on LPS-induced ROS generation. Rats were anesthetized
and intrastriatally injected with ODQ (2 nmole/2 pl/
hemisphere), DPI (2 nmole/2 p//hemisphere) or NAME
(2 nmole/2 pl/hemisphere) right after the treatment (1.p.) of
saline (control) or LPS (2 mg/kg). Rats are sacrificed 6 hr
after i.p. treatment. Striatal homogenates were prepaired
for ROS assay. None increased significantly ROS production.
* P<0.05 relative to control of control (i.p.). Values
represent- mean+S.E.M.
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7 Foirl2] ROS W8S S4% o] A vlnd Hol AN
=l oA ZA7E ROSE) 30l vXE FEa ok =Y
o) ARSI Bl Eol| Oistk Zlo|3itt. Fig. 39l & 5 3
o] YFFF LPSE Foi3 T 5F pentobarbitale F{314]
ok A=A pentobarbitats: FFE W TS 35.1%,
LPSE £o3l9S A= 702%2 ROS A4 F71E Bt
Sewerynek S12Pe o3 BuME Ho EFo=E
phenobarbitale FAFE A} 740} Hol|A] Aeld] AEHATL F
7t Ao] @zkg ul gick, wlEbAl pentobarbital A7} ] el
22310 MzAoM ROSE F7HIAE A 0R Alsdt. oF&
% 0DQs} DPI= €124 10% DMSOE AR5l DMSO
off 23t Akeld AEH A tigh TS AuE Fy Eow
=73 LPSE Fo3t A9 EFolA 10% DMS0S] A&&=

¥ dzAlel ROS B30l FT2 vIAA dskeh. LPSe] 5745

o} (Fig. 1AM ¢} w72 vlAIZ] H LPSE B4 T3l
& o 9 tRTe FoiF Ao vlsle] RO FAd0A =
7ve & sk ey riEAlE Foiet 3¢ LPSel 9
3 ROS A A3} viHAIE Fofslr] @& A9un o 3
A UeRth F, sIFAE FoskA] 4skE W(Fg. 1A»E LPS
2 mg/kgoll QA 100%7} F7HE R oV viHAE FoaklE
3% AzANA e 8wl oF 30%2 7t £t &
A5t} o8 A2 pentobarbitalel] 2J3) o)n] AkEHE AEd)
27 g B g LPSO 2%t 4kska AEwx St vhgo)
ElEo] eht Aoz 34

Bloz LPSE Foldt v Uiz 584 ¥ AZAZ 0DQ,
DPI I NAMES] oF&-S +U3& @ ROS Al #gbr} 1t
R 99kTHFig. 3). ti=T B2l LPSe} o] ROS A4
& M7 A=) EAEHA &S wWE 0DQ, DPI %
NAME 55 9FE 27} ROS Aol o 3k w)x|7] ok
Zo= Azt LPS Ao <l NOS fr=oll 2%t NO 44
o] Z7}E 1 Wb GCE A3 Helet dEss Al
NOSS A3 T GCo As7t LPSE 458 ROSS Z7}e]
FLE FA] B3 olfi= LPSel| <Jsi] NOS gt ohvjz} o
o7 MFE DEAZE cytokine o] EVEE dAsHkgo] o
oJuba ole] wih NOS o18]9] |5 whe & d¥idE(eg.
cyclooxygenase)?] #& Z7F 2] NOS A= 0|99 the AR
ZT ROSE YT 4 glorma B Ao AFRE o2 F5o
A12] NOS A#i|z-g vho = LPSel| 2J3t #Z2<Q) ROS A
Hslol] JES Jehx] e Aog M=) A £x Qltk. 1
#ut o] FEES] 28-S O B3] FRIsP| YA ol o
EE59] 55 HalAIA ROS A HLE Hlwsh Be AY 8
ot} & Aelr AR 13] Folel o3k dAIzE Wi6AIZh
o] g} o]e)oll 24117 oF o2 A¥skE Aol Fesdleiet o
AR},
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M2 gdH 0Q213} melatonin?] MZTA| X7 £0{0]| ost
ROS '#Hg} &3

6-(fluorinated-phenyl)amino-5,8-quinolinedione =121 0Q21
2 T Uiy 93, Ji) ujeEd 9 LpS f=o olsk I3t
spgol] B5 Aaago) 950l veF on B meh 0Q21E
NOS ¥zt o2t GC FAE HAlskeet g4t =8 0Q21
FAFEZQ LY835830] & eNOS 2-2 nNOSS} 45 28l
oJ&l superoxide S F7HA17]= W NO 342 2]
th= Bt e = o)8d £7-9) quinone IEES
NOS9] reductase domain®l] 7)A=2A A¥s1e] NOS reductase
Aol 95l quinoneo] FYF O ZA] NOSE #J3)she olg
Al quinonee| NOSe| 2l == #gol|A] superoxideE ¥
A= Ao7 deiRth Melatonine 2 Gl &) ARA|=A]
B Agel LPSe| & FrsHe ¥ AxA|olx 2] ROSE A

2J Z7}o]) Bl melatonin = 0Q21 B A2l ATl wE

0Q21% melatonin®] FA 2] E-E ZARISICH LPSE &
7o BolslA] b= thrt &M 0Q217 melatoning 7}
Z e T ES W ¥ MRAR Ay TIPS o 0Q21t
melatonin 25 ROS] Ado] §9A A Wgls Holx) st
t}. =3 0Q213} melatoning 4] #J2] Aloll%= ROSS /3¢
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#
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Fig. 4 - Effects of intrastriatal treatement of 0Q21, melatonin and
0Q21 with melatonin on LPS-induced ROS generation.
Rats were anesthetized and intrastriatally injected with
0Q21 (6 nmole/2 ul/hemisphere), melatonin (100 nmole/
2 ul/hemisphere) right after the treatment (i.p.) of saline
(contro)) or LPS (2 mg/kg). Rats are sacrificed 6 hr after 1.p.
treatment. Striatal homogenates were prepaired for ROS
assay. None increased significantly ROS production.
* P<0.05 relative to control of control (ip.) * P=0.08
relative to control of LPS (i.p) ** P<0.05 relative to
control of LPS (i.p.) Values represent mean+S.E.
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