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Abstract

Vascular Dementia (VaD) is a condition that has a high incidence of disease and
affects the quality of life of Thai people. Central nervous system depressive disorder is
Parkinson's disease. Based on a recent study that reported the mechanism of free radicals to
pathogenesis of Parkinson's disease, and the antioxidant activity of plant extracts.
Researchers have hypothesized that Curcumin extract can increase antioxidant activity. It
also affects learning and memory. Therefore, this study focus on alcohols extracted from
curcumin. Various doses of 100, 200 and 400 mg / kg body weight were fed to male rats of
Wistar, weighing 280-320 grams, and then induced by Middle Cerebral Artery Occlusion
(MCAO), the free radicals found in brain tissue. Antioxidant activities include superoxide
dismutase (SOD), Catalase (CAT) and glutathione peroxidase (GPx) in the brain. Cerebral
cortex, striatum, and hippocampus are found in rat. The group received the Curcumin. The
activity of the antioxidant enzyme mentioned above increased. MDA decreased in all doses
of DEE. When evaluating the effect of Curcumin on protecting the brain. Grouped rats with
200 mg / kg body weight gain. Increased neuronal density Bcl-2 neuronal density increased
and Caspase-3 neurons was decreased compared to untreated group. Therefore, this study
demonstrates the mechanism of biological action of Curcumin in apoptosis pathway.

However, the main mechanism of Curcumin s still to study further mechanism.
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msanvidemstesiunnzironeendindu lnsnsanansvisedsiavyinliiAneyyadass
uazlngmsiinanssiefueyyadaszidulsedaztestuninlsals

MINUBYLABATE (Antioxidants) wazuvanlnaseinuayaadese (Sources of Antioxidant )
asueyyadass fe ansfiannsaleatu videvharemainy §ize1eendinduveseyya
Saspiinen iy lnomsdudauiiteongrlsvesoyyadass ngamsnonalyiveseyyadasy uavtiedesum
Audeefifnndeyyadassiiluyhmeiwadeine Tusne nutunilluanafigninane
(Halliwell, 2009, pp. 531-542) umasiiuvesansiuoyyadasziidfnyio asiueyyadaseillaan
frnalsilizunwanda uazAnwiuegrinienaieminnszuaiesanulaenfovesansiueyya
SasyiiafinansssuvA (Natural Antioxidants) ﬁumﬂ’jwmsﬁma%a%aszﬁgﬂé’qmﬁsﬁﬁu a3
shuayyadaszvarinuldvidugatnde wafinfaddeiluioniiu wu Foiug Foniiud wiua
s wagansilalyinauaymalaguinis
(Non-Nutrient) Fsillaseadrafiuansusy neuilueda (Phenolic Compounds) laganzngu
a15Usznaulndiiuea (Polyphenols Compounds) uazansuseneunguualsiuass(Carotenoids
Compounds) answianifiunumardalunisdniveyyadasslililunssdudenalffnugize,
pondinduldlnemslieyyalalasiau (H) ureyyadassimdriiu
(Sanchez-Moreno, Jimenez-Escria, & Saura-Calixto, 2000, pp. 941-953)


http://www.gpo.or.th/rdi/html/oxidative_stress.html
http://www.ariix9.com/tag/%E0%B8%9B%E0%B8%8F%E0%B8%B4%E0%B8%81%E0%B8%B4%E0%B8%A3%E0%B8%B4%E0%B8%A2%E0%B8%B2-oxidative-stress/
http://www.ams.cmu.ac.th/journal/attachments/article/360/200705094.pdf
http://rgj.trf.or.th/abstract/th/PHD44K0179-Pradoldej.pdf
http://www.ncbi.nlm.nih.gov/pubmed/9165306
http://www.ncbi.nlm.nih.gov/pubmed/9165306
http://www.mmc.co.th/mmcj/index.php/article/63-2009-05-20-07-18-59.html
http://snaturclub.siam2web.com/?cid=1320754
http://www.charpa.co.th/articles/skin_aging.php

nalnn1svinauvasasinueyadese

INTeNUITeEnalnnsiuesEsinueuyadasEAeAnduayLaBasy (Radical
Scavenging) ansduayyadasyaunIndudteyyadasldlasmeiililuanavesouyedasedany
Laﬁaiﬁﬁu%aﬂalﬂsuaqﬂg'jﬁ'%mLﬁmimmﬂﬁl‘dmmuﬁa@Lé’ﬂmauu,ﬂ' auAdAsE (Valacchi et al,,
2004, pp. 673-681) AIENNT

R + AH - > RH +A
RO"+AH  ——— > ROH +A
R + A > RA
RO+ A e > ROA

EJ‘UENmsmmumaammamaﬂmau (Slnglet Oxygen Quenching: 'O,
ananguualsiiuasd (Carotenoids) aansadudsmsvauvestanivosntiaulasniaieu (10,)
Teglusuvauiin (Triplet Oxygen: *0,) wagdoamdseuildzusenlulugunruioulasiualsii
weyd (Car) $1wau 1 Wanaausavinuisendudunaneendiauladis 1,000 luana (Sies, Stahl, &
Sundquist, 1992, pp.7-19)

107 + 'Car > 30, + °Car’

e | p— > !Car + thermal energy

a1yadase (Free Radicals %38 Oxidants) uazunaenuiineyyadase (Sources of Free
Radicals Antioxidants)

oyyadasy (Free Radicals ¥io Oxidants) A Tuiana (Molecule) vioazmau (Atom) 713
Sidnnseuiiliild viedidnaseurdlanified (Unpaired Electron) finamiliiiafies(Unstable) dadlann
(Reactive) (Halliwell, 2009, pp. 531-542) ansnsaLinufAzeniuezney ieluanaduldde 1Tu
awnveInIsians wsanmzuiniuluwadsiniey
Tudnwarufiengnldannsadwirtuarstaluanasineg fiogsouinduiufiignatedu
nanAMUEgBLAaaa199 Tus1enne wu msvhatelasEi e
(Destruction of DNA Structure) nswasuaniwlusiu (Protein Denature) wagiinnsidevmedi
Tuanalusiu (Lipid Peroxidation) sUusiu

unaenuilinayyadass (Sources of Free Radical)

wuldmnuisidudnedenluddidin Tnevhluienisve dedidinaunsadouseniay
lufuansouyasenta (Oxyl Radicals) uareonBiaualidd (Reactive Oxygen Spedies: ROS) iy
Sunsesesaneunnieendiau luiwadineasiioyyadaszvoseendiauindusgnasaian
maAneyyadaszimanifiawvnunantadermelunmeusninniedsil



UJadunglusrenig

msdandsnuanlilnreueie (Mitochondria) Sadugudnananssdnans
#aq Tuiwadlusrene Tnsundlululnnounieslansiueyyadassivhansoyyadasy quies
enlen (0) wifvzdiunsiamgnatnnisiiate uaziludunsedowad AmEIveINISARNTIYYI
amazLlatumunRAnYUILN SLUeATIYesI M Weisldeendiaulumaimaiynglaa
wnwiln BeviliAneyyadasy uway ROS Midluansfiwannidy

mdneyyadasrlusruuniiduiu deqat (Microbes) Wy uuafiSeviolhsadng
sunewadluszuugifuiuazndwihmiing adseyyadass way ROS shlvanunsavhaneqadnimant
5]

AMZLATEN WarnzIATEReeNTATY (Stress and Oxidative Stress) 1unnzilinan
mwlilaunaveseyyadasy uazasiueyyadases Tneilesanmeaiiseyyadaszuinninansény
auadasy Avdwaldusioansviluanalusienie naneelnaselusiu yilvilinAseadrvenneosdl
aawdu afaduiuseladalisd dnadeluduwiliAneseenladvedludiu uaziinadefidue vh
TWAnnsniheddauandndiu deliAnnisnanesiug astugnssudimadsuudas wileahlmaa
msuanseenlulssuziald pidumuanas \Anlsaiden (Degenerative Disease) AATUILUNTYT
A (Aging) uavaumLNa AN SMEYBYAd (Neuronal Death) Tuflan (us3 avsind wazan,
2555, i 17-39)

Jadangueansrenne

gn¥nulsnenunsiiafulssmudilunameaninsaneliiAneuyadastlslasianzetng
eenlunguinugadn uasdunzse 1wy valeludu (Bleomycin) weumsiladud (Antracyclines)
(Voest, Vreugdenhil, & Marx, 1994, pp. 490-499) wazkllsvisian (Methotrexate) (Gressier,
Lebegue, & Brunet, 1994, pp. 679-681)

$98 Wy Sedusmdnlain (Electromagnetic Radiation) wasaindansilalelanain
wao17ing (Ultraviolet) $addnasd wazsvdsnwn (d¥nwilsaueise) Wuawmyinliiineuyadasy
Fulusenevinliiduiivsewadlusiane (luss qnsIng wavAe, 2555, ¥ 17-39)

DINITHNLIUIUNTAY (Processed Food) 1ty tauasiueiinunogiiluduedosnled
SodhgiameanunsavhliAneyuadass uaz ROS Wlugnaievasaidenuds
(Atherosclerosis) (lum3 Ej‘wﬁ%mﬁ LAYAMY, 2555, Nt 17-39 )

Afuyisiidudssnouveslussnaanled (NO) Tulnsiausenlest (NO,) uazmesendlulasii
(ONOO) Tasaansuafiuldun dameslavenlus (SO,) uazmiuoumsnnzaaslsd (CCL) Faazgn
Mdnoenaininamelaenisiauvewdulzllelnlasu P-450 lensendiag (Cytochrome P-450
Hydroxylase) ﬁﬁag}'mﬂuwaéﬁuLLazwulé’ﬂNiumaa’Uam wazaldianyiiduanmnveanisasng
auyayoieanlennieluwadaing 1y (Bast, Haeren, & Doelmen, 1991, pp. 2-13)

Telou Tolwulsilfidusyyadaszuidniduasenntladussgsdsannsadsusuiiuoyyals
maﬂ%alé’ﬁ]mmsmzﬁmmﬂ?{uum (Valacchi et al., 2004, pp. 673-681 )

mATeiRedestuayyadassuazansiueyyadass

TUREN JUNNT, TSYLYINT WWIIYAT, ANNA WAUVEIEY Loy 8303 MT
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< a LY

waIvue (2556) lavihns@in gisiueuyadassveaisatninuiluvaeavaaearlusieniy
YoYU NKENSAN WUt Snunnfigrsiuoyyadass i uasliasiueyyadaszannuie
Hudwuszneu madnwadsili guszasdifednugviiueyyadassuaskasossiuansduoya
daszvesasaiannn (Polygonum odoratum L.) ?z’ﬁLﬂuﬁﬂagﬂmﬁuﬁmﬁwﬂuLLaUL@L‘Tm
ngfusenidedld wamsdnugrsiuoyyadasesneds DPPH wut ansafindnuniiel EC50 wihiy
&olod + 0.5 Jadnu/Nadans luraedl vitamin E ua Butylatedhydroxytoluene (BHT) de
EC50 WU oo + o.0d WAL ocde + o.d dadniu/fadans suddy Redlinums
Wasuulaswesdnuarmegameinamanivesiuiarls uazmsinszduteules] AST, ALT wag Cr
Tudsuvosdninnasdsiuasuuas wansliiiuin arsafadnunlidufiviesunalavesdninaaos
uaﬂmﬂﬁwuiwmsaﬁﬂﬁﬂLLwasuu’qu (coo fadndu/Alansuthwiinga/iu) aunsanseduns
uanIeenYesiy warlusiuiRedostumsaisansiueyyadasziidfalusiamede heme
oxygenase (HO-1) waz Y-glutamylcysteine ligase (Y-GCL) lnognsiifuddqnsadis asuna
MsAnw: ansafndnumasanszAunsLanioenvesdu uazlusiuiiiAeadesiumsadeansdinu
oyyadastlusenield nmslésuansatainunuieziisslomilunaiiusefuansiueyyadasyly
Funeegslsinudndudodinis@nudwavainisladuansainlussezend wazn1sanwisy
fgAne s

WA ALY, 59257 TeMnY, 3198 MIYNTIA kALY FUTUNS (2556)
lpvinsfiny mMsnununaautivazUsslevivesdugnlaly namsfinwanudn dugnldluduiviy
auulwsifinnuenegneda dansfiluusslond wu lnalalys wlndu
Walauess Samased wiuilu uavdnuuy Wudu Sevddubsasusniau sududeiend dude
¥ annsdniau Sudsnafnoyyadase annsiaunalunszmizeims wienmsvionds fudlo
son uzifauarmsnonaneus auddauazdesfufiwanmisusvameuls sugnldlubualnsy
fansafaifnueuaz Ustlovdsosameludmunistesiulsa uarannsaiundssendldludnile

"\

Oxidative/nitrosative stress | . | Pro-inflammalory cytokines

2
oS %
,t}"bé\ ﬁo}' %ﬁ
E]
@
| Ipsi brain hemisphers l i} | Coantra brain hemispherea |

/ N

Ipsi MCA J Contra MCA
myogenic dysfunction myogenic dysfunction
Periphery

¥

| ‘Vascular dysfunction |

AN 2-3 NBANNVDINIAANITYANUTBINADALE DAANDY
uni 3



uni 3
ASAHuUNI5IY

1.n19asey

WiTLLLALALINAITIUYRIAN TR AT uAE i Az ae g a dievinsataoiudy
saisAneAuaiy nsUssifiuguamdsguantiniaad neam wagerds madandlas
WMNTIA W TLC

nswlenasaiaviudy

MswSeuasatauiiuy

Sunoumsataasanviutuilniutudngudniileuliuiaietesfumsiindesiile
figursainudrFwhunduualriduns thrsfananludnnssuiumsatindienios Soxhlet
Extractor Ineldionsiuea 95% uiwhazats WoatlumsaaUszana 12 dalus anduth
asazaneildluiiinszuaunisnduiuy  reflux  iileusndvhazanedinauegeenlvivanseinies
Rotary Evaporator nszuaumsaavinedemeiliiansadauiaiefazannsaifivinvarsaisliuiu
Satunanfuntafisanududuliansatndewndes Lyophilizer aunsaufiuinwansadnlifigumgf
-20 DIALTALDYE

HANMTIATIEEN TaRAvuTY
(1) MawSenansainansaindngauazansazatevesansanaueniiazaeluuas
luagangluin ansadadngaun 200 NSy vdnadelensiuea 95% uavily

szgumaglauminansanalas % yield Aenn5199 1

=] a [ 2 o . [y Lo
A157199 1 USUNaUansanavlutuLay % yield UB3e15dNAVNUYUY

YUANY umingn (nJu) Umlnasana (nsu) % yield

ATy 500 129.75 25.95

Curcuma longa L.
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N1SLEBNNENAIEN

msfinunSailduyusnmne] aeiug Wistar  ovgUssana 8 dUand wiinussana 200 -
250 n$u Hudninnasaissluannsiill lsht / dark cycle asiiszana 12 : 12 Falus msfinw
grisvesasatauiiuiy  lnefnugrsvesansiinansewadusvamuiian  cerebral cortex uag
hippocampus 6‘3@Lﬁuauaqai’;uﬁLﬁmsﬁ’mﬁ’umﬁaulﬂmzmﬁmﬁ

nMsnnsUgNsYasENsafaviutuReaNDsUS AN 9

mMavnaeunvisvesa safndlsniusssunfainludninnaes  lnsudsngudnieasadundusiteg
naway 10 6 fel

ngudl 1 Sham operation group e mjmﬁié’%fua’mml,azﬁwmuﬂﬂa warlutudl 14 vesns
npaeslasunsiIdinvasn

Nl 2 Vehicle group o nauilldsulamnzansivinazans/ damn lesuauin 0.5 fladans
whifunnia Susgads ualfidudeyaiuioudisugnarasasiavinazats/ dawn

nduil 3 ansatavdiuduluauiesne 3 auwa (@e nans 6) Tuasads

ﬂﬁjmﬁ 6 Positive control group A ﬂfjuﬁlﬁ%’umﬁﬁLﬁmmilﬁ%auﬁl,t,az A Suazade 19
doivmaetnduay 6 f aansautadu 2 ndu denldRedl

a. Donepezil treated group @ninnasslasu Donepezil (Acetylcholine esterase
inhibitor) 2u1n 1 fiadnusenlaninividngy
b. Piracetam treated group @minnasdlasu Piracetam aun 250 Tadniuse

Alansutuing

mendsnmsuiandumsvaaonaiadu dninaaedungy Vehicle, asanndlslniusaued
anm Way Positive control treated group %Qﬂﬁh(?fmﬁ'aﬁﬁ richt middle cerebral artery
occlusion ¥liAn cerebral ischemia luuft 14 voan1snaaes mawdeninhlfAnnisuiniden
(Induction of focal cerebral ischemia) TguwuudIanINIsIIMIEEATBY Koizumi et al,, 1986 way
Zea Longa et al, 1989 ludnivmasdldnisidnlnenisdenluasundoudalausunn 4-0 Budy
UALNSERARADATUUILEIADAR LA DALEDALAIABNNBULALIAA (common carotid artery, CCA)
LLﬁBIﬂ%UEj@ﬁQ@L%@JﬁWU@Q‘Vm’e]maﬁ]ﬂLLMQ@L%@ (middle cerebral artery) A31NAUEIVBINTTHIY
vosluasuiingnasaiden 17 fadiuns uwdldfmeduinvasnideniiorunisidouvesluasy

&R fnaaesgldsunistleumveanuroludn 21 Yu lnsazdssfiunisdouiuay
AINTIPY Morris water maze test | object recognition test, tail suspension uwag force
swimming test wn 7 *3u%u§uﬁmm5mmam LﬁaéuamﬂWiwmaaqazﬁﬂam@amﬂﬁmﬁummm%mu
voaaUsyamilu frontal wag parietal cortex Wway hippocampus LLau‘USuLNuﬂa‘lﬂﬂ’]i@@ﬂﬂV}ﬁ
Imwaaauamm'imaaqmmﬂmfsmmmiaummﬁwmwuaa AChE uay Oxidative stress markers
laun 26U malondialdehyde (MDA) Tu cerebral cortex way hippocampus @28 Thiobarbituric
reaction (TBAR) n5233m activity 989 scavenger enzymes gl superoxide dismutase (SOD),
catalase (CAT) uaz clutathione peroxidase (GSH-Px; GPx) Calcium binding protein &g
neurotrophic factor Tuasasdufindnisudeisnsinnisganauuas (Coloric method)
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MCAO/CCAO/

MCAO
PCOMO MCAQ/CCAOQ
ACA
MCA MCA MCA
PCOM PCDM/\ PCOM/\
PPA
PPA ICA PPA CA
ligation
ECA ECA
¢ ECA
ligation ligation thread ligation
ligation | ligation
—
thread thread /

A 3-1 MIsdaivewlleaihnseanuaenliondues

5. AN1IM3299An15IWAarULUAIYe952AU malondialdehyde (MDA) waz nasiasuudasnis
719UV scavenging enzymes Usznauiag

Lipid peroxidation content: 11au®3diu hippocampus, cerebral cortex Fiwenun
homogenate #8 KCl wdsarniunaninsunames lipid peroxidation content wanmsiazldm
U MDA Tumsiegaiisufunsmiunnsguildannsinansazasannsgiu TMP (1, 1, 3, 3
tetramethoxy propane) fmnududu 2, 4, 6, 8, war 10 wiluluanedadans Inensiunsalyle
U50Y3N (Thiobarbituric acid; TBA) asluansfiiega ud3y MDA 3z
Ufisefunsalnleunidydn luannudunsa Idmesendindulusing wéniluindganduuasi
ANNBIAAY 532 WIlLWAT ALIaN15U8e Ohkawa (Ohkawa et al, 1979)

Superoxide dismutase (SOD): uUnauesdu hippocampus, cerebral cortex LN
homogenate f78 KCl #dsantuiuninusniaves superoxide dismutase (SOD) Aun15ina7
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Q@ﬂﬁmmﬁmmmmﬁu 550 WIlULLAT AI35A15U89 McCord (McCord et al,, 1969)  laun1sin
SOD activity lagld SOD assay kit lasuwuiiu oondmg (Xanthine oxidase) wayleluuaudiu
(Hypoxanthine) L‘?;JuLauisaﬁﬁiéﬂuﬂf]ia%quﬂl,ﬂa%aaﬂlsnﬁ weuloseu (Superoxide anion) @
oyyadaseiruiiionfumnsilodousedn  (Tetrazolum  sal)  Iffurledunvuasie
(Formazan dye) #siifwdowiniu oD anbusiudnifeilaaasugedoanledusinen
(Superoxide radical) Thduaoniau

Catalase (CAT): 1naueddiu hippocampus, cerebral cortex fiuenu homogenate A28
KOl dsaniuandauSinames catalase (CAT) wdnmshazldmusuna CAT luasiograiiou
ﬁ’Uﬂi'w\lmmgmﬁiﬁmﬂm'ﬁ"’a’mmsazmammgm CAT aaiudy 20, 40, 60, 80, kaz 100 giinse
faddns  legfinansiiegny vise  asavaneuinsgiu  wazdulalasiauasesnlus(Hydrogen
peroxide; H202 ) 50 lulasans 798 1wt 1d nandansn 25 lulasins Tdlwuva@enasuuen
\e (Potassium permanganate; KMnO4 ) 100 luimaméhsmﬁmw@mﬂ%mmﬁmmEmﬂ?w'u 515
UIlULAS MIEN15994 Goldblith (Goldblith et al., 1950)

Glutathione peroxidase (GSH-Px): thauasdu hippocampus, cerebral cortex fikenyn
homogenate A28 KCl v§ntuanaiinames Glutathione peroxidase (GPx) #1135N15U09
Wendel (Wendel, 1981) #ann15infe L?;JumﬁmmmmuWiﬂumié’ua“y’amia%aaaizﬁmﬁﬁ%m
fuseene finnuenandu 314 uiluwnes dWe¥adl NADPH flanadluszesian 0-10 undl sheniildan
Wisuifisuiuamnsgu veseuledngmilvlowneionding  udirwinaruauisalunsvieu
voudulesingmlnloumneionding uandlugu u/me.protein

o

6. ENRALATIZH

(%

Joyaravunazgniunauslugudiady  (mean) + dudesuuresAiade (SEM) 13
NAEDUANLANANBENIBd1ATYazYiNlag One-way analysis of variance (ANOVA) uag @1 p-

o

value< .05 9zfodnlianuniuog1ldedAgyneas
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NAN15798

qwé%awian'liL‘tJﬁsJuLuJawaﬁzﬁu malondialdehyde (MDA) wag nswAsulansingu
VB4 scavenging enzymes
ndeyafiuguitnuinfifiqriduoyyedasy Friufiseivimsdnwunumeedunis

aaﬂqw%‘ﬁmayuﬂaéaszLﬁaum’]aqauaqmﬂmwﬁauaqgﬂﬁwmamﬂmsmmﬁaﬂ PAENITIANATDY
asafinseaunaeuladastlagin lipid peroxidation product, MDA Wu3wwia 100 dadn3use
AlanSutmindailszdiu malondialdehyde (MDA) anastu cortex luvazitvuna 400 fiadnsusie
AlanSumidng avilsedu malondialdehyde (MDA) anasiishy cortex waz hippocampus #14
wanalugy 4-1

Lﬁ'aﬁwmsﬂizLﬁuqméﬁiaﬂ'ﬁm?a'sjul,maqwﬁﬁwmsuauaulsuﬁ Catalase (CAT) Tu cortex,
hippocampus Wag striatum sgnuimyiilssuynuuelifinaasuuiasmisiauveseulsd
Catalase (CAT) aly cortex, hippocampus Lag striatum uaﬂmﬂﬁ?ué’awudﬂwﬁlﬁ%’uﬂ”’q 3
aun (50, 150 uay 450 fadnusenlansuimidng) fnsveumsseuls clutathione
peroxidase u cortex uag hippocampus Ty ﬁ’GLLamﬂugﬂﬁ 4-10

93U 4-1 asfudwyiilddy 50 fednduderlansutmiings Smwvhauvesouled

Superoxide dismutase Tu striatum LALAY



1919 4-1: Effect of Scavenging Enzymes Activity, Data were expressed as mean + SD for 8

rats in each group. (*p < 0.05 compared to the Control vehicle + MCAO group)

Group MDA CAT SOD GSH-Px
(u/mg.protein)  (u/mg.protein) (u/mg.protein)  (u/mg.protein)

Control
Vehicle +
MCAO 0.52+0.10

3.58+0.51 9.32+1.93 1.25+0.81

Curcuma longa
100 mg
+ MCAO 0.94+0.21*

2.88+0.19 11.44+0.18% 1.92+0.21

Curcuma longa
200 mg
+ MCAO 0.91+0.52*

1.48+0.12* 15.14+0.16* 2.35+0.12*

Curcuma longa
400 mg
+ MCAO 0.95+0.25%

1.35+0.25* 18.31+2.51% 2.91+0.25%




unil 5
d3Uuazaiusenan1sidY

TsAnaeaidenanos videfilouiSoniuin stroke dmdunnzanauiddaludagtu Tag
wuBuanimmsthesusui 3 Tulve sesnlsamnuiulaings uaslsaumau  Tsavaonidon
aues vselsndungny viedunn Tawnddey 2 Usenns Ae 1.vaenldenluauesiu viveanduy
(nudszanas 70%) 2.1deneentuaNeanuyssuia 30%) dmsululssmelng a1nadfveansensag
anssasgunud gelsavasnifenluanesiiu vseaaduluuRsUNaY lasunsinwlaviuand
desdoray 1.96 Wiy vhlisnsnsdediawaeimagann  fadumstiostunmeiisindudes
dAy

AuidlomngiRnsaififuwiliufsduuasdodialunisinnanevedaadenariilsiing
weneufiagld neuroprotective agent LﬁﬁwamhaLﬁaiﬁwaéﬂismwluu%nmﬁﬁazﬁmmaqdauﬁm@
FoalnoanzinaiiBendn penumbra area HuAuanWASUNNYIIY neuroprotective agent 73l
miwwuwuuﬂ%ﬂuﬂmwmﬂumLLmawm"LiJaumﬂalﬂmmmmwumﬂuwmﬁaiiwawaqma“
aueswadon wWuifiumslvaveadenluifissinadna smsmmswmusum excitatory amino
acid t11u NMDA receptor, Endothelial nitric oxide synthase 'mmasmmﬂ’ﬁwmusuaﬂa%aaaiz
MNMsAnw M sUABuIaIMIYMaLes endothelial nitric oxide synthase (eNOS) Guawiﬁ
wilsnhliAnnsgaduveamasaiden Middle cerebral artery wuinilevaussau cerebral
cortex Tunguilld Sulameasihazats wasnguiildsuansatnuiiuiuuin 50 fadnsusoflaniu
‘131‘1/1%@1’1 fifnasomsmunmsideuveasadusyay fuunun homogenate a3y lysis buffer 183370
Turhanta eNos expression #8735 Western blot analysis K@NISVIARBINUIT @W150LANNS
M9Uv99 endothelial nitric oxide synthase lapg1editud1Aan19@ds

ajunanazdaLauaLuL

91nNsANYINTATI9gMEIsasannviiutulunslesdiunisaevewsaaUssanni
willgnhlagnnegausinden nuilidneninlunistesiulazanainugulswaausinidion s
TagvuinNunaziluvaundundn susineuuin 50 Hadnduseilansuiividngd iesnaiuisnan

L3 1 a 5 o _a Ql' =
I veNgaaUsTavluaNIdIu CAL way CA2 dnvedsanunsnandsuinsauaaivisidanty
U3Lal cortex Wag subcortex dnsae lnenalnvasgmduneuaziiunmeganoiuindenuduyes
assananiazdululdenaziiendestunisiiunisyingiuves  endothelial nitric oxide
synthase uagn1san lipid peroxidation product Tupasinng dnviedaudial activity veseuleiny
Mﬁﬂﬁaﬂayyjaaaiﬂﬁm superoxide dismutase (SOD) Tu striatum wag glutathione peroxidase
(GSH-px) Tupssinduazduluuauea
I I3 = g.J/ Q’llcu I3 o [ dy % I~ 1y a

ag19lsNmunsAnwIRsItamdunsar adne Ml asduwaranu Julula lunswal iy
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Preparation of Tissue Sections
Procedures:

1. The brains of the animals were perfused transcardially with 9% normal saline

2. Following the perfusion, the brain were removed and post fixed with 4%
paraformaldehyde in 0.1 M phosphate buffer over night at 4°C.

3. Tissues were rinse with phosphate buffer and infiltrate with 30% sucrose solution
in order to provide cryoprotection.

4. The specimens were frozen rapidly with deep freeze at -25°C in cryostat (model
JUNG FRIGOCUT 2800E)

5. After freezing, 25 um thick of specimens are cut on cryostat.

6. Sections there were stored in phosphate buffer and they were picked up on slides

coated with a 0.01% aqueous solution of a high molecular weight poly-L-lysine.

References
Wvill 11 Wallidqy GM, Svoboda MD, Carwright H. The cerebral cortex is damaged in chronic
Neuroscience. 1997; 79(7): 983-998.
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Cresyl Violet Staining For Nissl Substance

Cresyl violet can be used to demonstrate Nissl substance. The rationale of the
technique is a simple acid-base reaction, where the cationic dyes bond with the anionic RNA of
the Nissl substance, plus the DNA and RNA of cell nuclei.

Staning solution:

- 0.5% g/ml aqueous cresy fast violet solution 100 ml

- 10% acetic acid 7 ml

Add 10% acetic 7 ml in 0.5% g/ml aqueous cresyl fast violet solution 100 ml and
adjust pH 3.5-3.8. Stand the solution at room temperature for 24-48 hours. The solution
should be heated gently and filtered before used.

Procedures:

1. Immerse slides into xylene solution for 2 times, approximate 2-3 minutes each.

2. Hydrate the sections in serial concentration of alcohol; absolute 95% and 70%

alcohol approximate 3 minutes per each process.

3. Wash the section in distilled water.

4. Stain the sections in cresyl violet solution for 3-5 minutes. Nissl body should be

violet.

5. Immerse the sections in a serial concentration of alcohol; 70%, 95% and absolute

alcohol for 1 minute or longer per each process until the background is relatively
ar.
ear the sections in xylene solution for 2-3 minutes.
ount the slides and cover slipped with DPX per mount
| body: violet

Paxions G, Chorles W. Cresyl Violet. In: Paxinos G, Chorles W, editors. T.._ .
stereotaxic coordinates. London: Academic Press; 1981. p.9-17.

Immunohistochemical Study of Bcl-2 Immunopositive Neurons

Reagents:
1. KPBS-BT (Krebs phosphate buffer saline containing bovine serum albumin and
triton x-100)
2. 0.05 M Tris-HCI buffer pH 7.6.
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0.5% H>02 in methanol.

Primary antibody against Bcl-2 dilution 1:400.

DAKO Strept ABC Complex/HRP duet kit. This kit consist of reagent A:
Streptavidin, B: biotinylated horseradish and reagent C: biotinylated goat antibody

to mouse immunoglobulin.

Working solution of biotinylated goat antibody to mouse. Add reagent C 10 pl in 1 ml
of KPBS-BT.

Working solution of Strept AB Complex/HRP. Add 10 ul of reagent A and B into 1ml
of KPBS-BT.

6.
7.

0.4% H»0, and diaminobenzedine in 0.05 M Tris-HCI.
5% normal horse serum in KPBS-BT.

Procedures:

1.

10.

11.

Inhibit endogenous peroxidase activity by incubating in 0.5% H20- in methanol
for 30 minutes.

Wash slides in running tap water for 1 minute then wash slides again in distilled
water for 1 minute.

Wash slides in KPBS and KPBS-BT foe 5 minutes per each process.

Remove excess buffer, then apply the 5% normal goat serum in KPBS-BT to the
sections and incubate in moist chamber for 30 minutes in order to minimize
background staining.

Drain off excess normal goat serum.

Incubate sections in mouse primary antibody against Bcl-2 diluted 1:400 in
KPBS-BT at room temperature for 2 hours and then incubate at 4°C for 48 hours.
(This strep is omitted in control slide)

Wash off excess antiserum and wash slides in KPBS-BT for two 7 minutes
changes.

Drain off excess buffer and incubate slides with 100 pl of working solution of
biotinylated goat antibody to mouse for 4 hours at room temperature.

Wash slides in KPBS-BT for two 7 minutes changes.

Drain off excess buffer and incubate slides with 100 pl of working solution of
strep AB Complex/HRP for 4 hours at room temperature.

Wash slides in KPBS-BT for 1 minute, then wash slides again with KPBS for 10

minutes two times.
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12. React for peroxidase activity in KPBS-BT containing 0.025% DAB and 0.01%
H20- for 24 hours at room temperature.

13. Wash in running tap water, let dry and mount sections in DPX per mount.

Reference:

Wood GS, Warnke R. Suppression of endogenous avidin-binding activity in tissues and its
relevance to biotin-avidin detection systems. J Histochem Cytochem 1981; 29:
1196-1204.
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Immunohistochemical Study of Caspase-3 Immunopositive Neurons

Reagents:
1.

o & w0 DN

KPBS-BT (Krebs phosphate buffer saline containing bovine serum albumin and
triton x-100)

0.05 M Tris-HCI buffer pH 7.6.

0.5% H>02 in methanol.

Primary antibody against Casspase-3 dilution 1:400.

DAKO Strept ABC Complex/HRP duet kit. This kit consist of reagent A:
Streptavidin, B: biotinylated horseradish and reagent C: biotinylated goat antibody
to mouse immunoglobulin.

Working solution of biotinylated goat antibody to mouse. Add reagent C 10 pl in 1 ml
of KPBS-BT.

Working solution of Strept AB Complex/HRP. Add 10 ul of reagent A and B into 1ml
of KPBS-BT.

6.
7.

0.4% H»0, and diaminobenzedine in 0.05 M Tris-HCI.

5% normal horse serum in KPBS-BT.

Procedures:

1.

Inhibit endogenous peroxidase activity by incubating in 0.5% H202 in methanol
for 30 minutes.

Wash slides in running tap water for 1 minute then wash slides again in distilled
water for 1 minute.

Wash slides in KPBS and KPBS-BT foe 5 minutes per each process.

Remove excess buffer, then apply the 5% normal goat serum in KPBS-BT to the
sections and incubate in moist chamber for 30 minutes in order to minimize
background staining.

Drain off excess normal goat serum.

Incubate sections in mouse primary antibody against Casspase-3 diluted 1:400 in
KPBS-BT at room temperature for 2 hours and then incubate at 4°C for 48 hours.
(This strep is omitted in control slide)

Wash off excess antiserum and wash slides in KPBS-BT for two 7 minutes

changes.



23

8. Drain off excess buffer and incubate slides with 100 pl of working solution of
biotinylated goat antibody to mouse for 4 hours at room temperature.

9. Wash slides in KPBS-BT for two 7 minutes changes.

10. Drain off excess buffer and incubate slides with 100 ul of working solution of
strep AB Complex/HRP for 4 hours at room temperature.

11. Wash slides in KPBS-BT for 1 minute, then wash slides again with KPBS for 10
minutes two times.

12. React for peroxidase activity in KPBS-BT containing 0.025% DAB and 0.01%
H20; for 24 hours at room temperature.

13. Wash in running tap water, let dry and mount sections in DPX per mount.

Reference:

Wood GS, Warnke R. Suppression of endogenous avidin-binding activity in tissues and its
relevance to biotin-avidin detection systems. J Histochem Cytochem 1981; 29:
1196-1204.
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Preparation of Tissue Homogenates

After the last administration of substances, all animals were anesthetized with
intraperitoneal injection of pentobarbital sodium (Nembutal®) at dose of 50 mg/kg BW.
Brains were isolated and kept cool in ice buckets. Then these tissues were homogenized in 4

volume of 1.15 % KCI with glass Potter-Elvehjim homogenizer.

Reference:

Marzel P. General principle and procedure for drug metabolism in vitro. In: La Du BN,
Mandel HG, Way EL. editors. Fundamentals of drug metabolism and drug
disposition Newyork: Krieger Publishing Company; 1979. p. 527-52.



Reagents:
1.

2
3.
4
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Determination of Lipid Peroxidation

8.1% SDS (sodium dodecyl sulfate).

. 20% acetic acid solution adjusts to pH 3.5 with NaOH.

0.8% TBA (thiobarbituric acid).

. TMP (1, 1, 3, 3-tetramethoxy propane) or malondialdehyde bis (dimethyl acetal)

solution was used as an external standard, and the level of lipid peroxide was

expressed as nmol of MDA (malondialdehyde).

Procedures:

1.

Add the following substances in the table into the series of glass tubes with screw

capped.

Blank Standard Unknown

(mh) — (ml) (ml)
Sample (1:30) - - 0.2
8.1% SDS 0.2 0.2 0.2
20% Acetic acid (pH3.5) 1.5 15 1.5
0.8% TBA 1.5 1.5 1.5
TMP stock standard - 0.2 -
Distilled water 0.8 0.6 0.6

Heated the tubes in the water-bath at 95 °C for 60 min.

After cooling with tap water, 1.0 ml of distilled water and 5.0 ml of the mixture of
n-butanol and pyridine (15:1, v/v) are added and shaken vigorously.

After centrifugation at 4,000 rpm for 10 minutes, the organic layer is taken and its
absorbance at 532 nm is measured.

The content of lipid peroxide is expressed in terms of nmol MDA/100 mg protein.

Calibration Curve

1.

Prepare a series of tubes containing TMP stock standard in water in the following
concentrations: 2.0 nmol/0.2 ml, 4.0 nmol/0.2 ml, 6.0 nmol/0.2 ml, 8.0 nmol/0.2
ml, 1.0 nmol/ 0.2 ml.
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2. Perform the procedure as in step2.
3. Determine the absorbance at 532 nm. The O.D. was plotted against concentration

of MDA which expressed as nmol MDA/100 mg protein.

Reference:
Ohkawa H, Ohishi N, Yagi K. Assay for lipid peroxide in animal tissues by thiobarbituric
acid reaction. Analytical Biochemistry. 1979; 95: 351-358.
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Determination of Protein

Reagents:

1. Solution A: Alkaline tartate reagent.

- Na2CO3 (Sodium carbonate) 10.0g
- Naz C4H406.2H,0 (Sodium tartate) 01g
- NaOH (Sodium hydroxide) 129

Dissolve these chemicals in distilled water to make 500 ml solution.

2. Solution B: 0.5% copper sulfate
Dissolve 0.5 g of copper sulfate (CuSO4.5H0) in distilled water and make up a
final volume to 100 ml

3. Solution C: Freshly mixed 50 ml of solution A with 1 ml of solution B.

4. Solution D: 1 N Folin phenol reagent. Dilute commercial 2.0 N Folin Ciocalteu
Phenol reagent 1:1 with distilled water and used immediately.

5. Standard protein solution. Dissolved bovine serum albumin (BSA) 60mg to 100

mg with distilled water.

Procedures:
1. Pipette solution into each tube as follows:

Blank Standard Unknown
(ml) (ml) (ml)

Distilled water 0.2 0.1 0.1
Standard protein (BSA) - 0.1 -

* Sample - - 0.1
Solution C 5.0 5.0 5.0
Solution D 0.5 0.5 0.5

*Sample dilution 1:30 for brain

2. Mix and let stand at room temperature for 10 minutes.

3. Mix and let stand at room temperature for 1 hour.

4. Read optical density (O.D) at 650 nm by UV/vis spectrophotometer (model

spectronic 20) against reagent blank.
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Calculation

Protein concentration (g %)
__ 0.D. unknown xXconcentration of standard
o 0.D. standard

Reference:
Lowry OH, Roseburgh NJ, Farr AL, Randall RJ. Protein measurement with the folin phenol
reagent. J Biol Chem 1951, 193: 265-275.
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