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Abstract

Neurodegeneration of the Central Nervous system 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 Dipalzium esculatum extract
(DEE) can increase antioxidant activity. It also affects learning and memory. Therefore, this
study focus on alcohols extracted from DEE. Various sizes of 10, 50 and 200 mg / kg body
weight were fed to male rats of Wistar, weighing 280-320 g¢rams, and then induced by
Parkinson's disease. With 6-OHDA injection, 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 DEE. The activity of the antioxidant enzyme mentioned above increased. MDA
decreased in all doses of DEE. When evaluating the effect of DEE 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 DEE in apoptosis

pathway. However, the main mechanism of DEE is still to study further mechanism.
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Brain Regions Affected by Parkinson’s Disease
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TndlwesinilAedosiunsiiouiuazamd) (Bhutada, 2011)  lnesssuwAudavileyyadasy
Aetuluwaduagianenaseiin Teiidulslomiuayliinudulsznoude oyuedasiivgnson
ponmanMIEHanyeendiauiundiny syyadasziivhmihiilusddyn uread Laveyya

s

Saszhiigmdnen1sinureageavIeaitny  lunsainasaziivszleviusonngnlulsuansauinly



Andunsedowad  wadkazsnessludunseuasidens  minfeyyadasgluuiniumniiy

[
LY s a

auna Aetugadwazeneddinalaiienivauuinaeuyadassliliguuindunse nalnddy

q
=

VimthimuauUsinaeyyadaseinalnndnagaunaln vhwihiaananssnuidudunsieveseuya

(%
1 = A

sowwas luannzundnalnimariifiedniieane densinwiusunaeuyadasylviedluaunals nd1dfe
annsomuesldudinesdioyyadasaiotu  egnlsfnmmnifanneinunadiilinalnnstioatu
wiantunnseslsiannsafivsmuquamsaunald  anilugninfnnnefoyyauaransoontunusid
nnifuauna(Oxidative stress) uwamfnlsanundeuainszuulszamnanldnamisnisnssuss

nsiineuLadaTuAYANNIERNYRIANITIaNamENgnUATRdlANd ALY

= o
AN 4 RNNA

Yo INeAans : Diplazium esculentum (Tetzius) Swartz
YaLFNdU : Nl Yndlu VLU
F9729A : Athyriaceae

anwauz : fivdrmandlu Dudildau engrane? Tuuszneunuuruunassty Aulueniduinia Gnde

Unaqu aengudualaiiuaisvestuiioldlunsveneiug vueiuginvalaiviseusnminlasiu

o [y

Ange Induiisurunalvg ifiniifmss wazlanugaunnnd 1 westuld wihunaquludely

v
o Y = A o

AR LNARTIUINNAUTENNY 1 TadnTkazeNUTENI 1 WuRuas LNAndawIaaldudeds vou

Tundandnidud

1
] o

Inesuriiailiinaguruudunumedniuaadests luuTaiguiudl aasuasis

USUFULN Mueste Berane Tunnduidaazuazionniedu swluddunuidalas vselunnisy

Y ¥
IS A

Wte wagassRulalafusnanTuwag Tanudugs wulalurggry veneiugmedsnsls



wih Mdaves viselva Tlwanisnszareiuseyluwnseumlvveeds lanwusnianaisvesuseme
Ju naldvesUu Wandmyineuudiin duludssmelnetiusasnudngalimluwnunnginie

Tungiannaularalds

InNATuegUIIAAULAEY viesuas1sluuT ANl uLALANN Vuiunsgauitananin

1%
[y o

szaudvgiaUszann 800 wes Lufiviivsngaaauysalluiiuiiuduniens fusonvaslszwme
vy dnga (Diplazium esculentum (Koenig ex Retz.) aglluwied Athyriaceae \Jufigmszaiisi(

Fern) Ninuldluwnawelewaslaeids In1s@nwinuainisinuenyadasesiu(total antioxidant)

(%
v b4 L U a

N5oEaz 70 MNNITANRRNNARILIUNIUDE @NUNTaTUEINITIRRAMZINETONTATU(Lipid

Y
(%

peroxidation) uanaintudenumasusznouiluan(phenolic) tazwaliuses (flavonoid) Usuiu

[ 1

@3(Roy, 2013) assnAnengn Hetasuasasmeliuduse freiugliduiuuazydisnesu

q

a o £% [ ] [y LY 1 [ SN |
auyadasy (u) dngraaulumesavdnuasiunualsiu nsfudsemuingaiuiuiiledniazdie

[ '
Y A

VWE19N8ATuuss9en9 4 TRvu wazdaaeungasamednee (u) ludngaihunduduiig

Fraunldiiou () Angailudnifinuaniivieduiou vilsanedsvanmenmgilidriuggld

q

' o < ! ° a oA Y . v aa < = &
Freansziuaeiaadneseatudaden (lu) Pretizlain Weswndngadudniifismmanuiniandu
gusu 1 (lu) Freudlsalaiingne (lu) revrseanen (u) Sreannnudulaiings (u) redesiulsa
densenanulsiluld () Angadudnifiduleeimsawnn Saagliszuudumeriauldedsd (u)

Yredutaaniy (lu) Brewnivoniau (lu)

Cell Death Triggers -

MPTP/MPP+ @ cossL
CD9s =3
g
p-MKK4 s
\ FADD « 88 ]
GAPDH ? Par-4 p-JNK g i
\
l / p-c-Jun ﬁ
r's P =
? BAX ? BIM 8
l AR
/,,// . ¥ el
: &' ZIETD- )
: - ;
A £
a7 /\ =
Caspased  Llcidrmk
W\—b Caspase-3
F m
DEVD- 1 g
fmk
=2

Protein substrates
Apoptosis *— for caspases

ani 5 nalnnisnsefuuazdudinisaneveaausyamruitioswanlnda (Apoptosis Pathway)
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ndeyaniinauviavuanisidnalniueyyadaseniilviveasnudenvedsadyuszam

= & °o w v o I3 Aa I3 ) ' I3 v A
Judunalnddey  ansaieaingaaziluasifienuduldldlunmsimnsesenssimiugizesansesn

=Y

gvisvTaInm  llesanUszmdalvedulssmaniiaurainnanenavsneInssITuYIR | Aatung

LY =<

Andonasaindingadadannudululias wenandudiaunsadesendmdisglugunuundnsios

Y
d' Aa a a ' LY sa v = & Ao w 1 a
L‘W’e)?fUﬂ’]WVI?,JUiSﬁVIﬁﬂ’]WEﬂW]@ﬂ’]ﬁﬂ@QﬂUIiﬂ‘W’]ﬁﬂ‘Llﬁu"UﬂLﬂu‘{jiy%’]ﬁ!%ﬂ’]wmﬁ’] QJJG]@U?BWIFWI?NNQ

soRuNMYeIUTEYINTINg

7. A5 HUN15998 (Materials & Method)

7.1 9unInluazisns
q‘tJn’mi (Material)

1. @5aiilun1sms3999 Survival neurons

2. a1swdlle@nen Immunohistochemistry Bcl-2 wag Caspase -3

3. grsiadllunisnsiaineulesl Acetylcholinesterase

4. ansipdldnusunsrainteulesl Superoxide dismutase (SOD), Catalase (CAT) uag
Glutathione peroxidase (GSH-Px; GPx)

5. Ja939IURULAL RN TER INAABY

6. @SANAKNNA

7.2 35013 (Procedure)

7.2.1 ASIA3NETENN

fupounsatnasandngarliduiudngudnilveuliuiafietestumaindes e
FowisadnudrIaiunduueliduns thusdinanludhnssuiunsatndeieies Soxhlet
Extractor Ingldionsuen 95% Wudwihazans Maalunisatauszanm 12 $alus 9ntuh
ansazaneiildluidnszuaunsnduiuy reflux ileusndviazaneiinauegeenlivunsoieios
Rotary Evaporator nsguaumsaavngfensiliasatauiaiiofazannsafivinwansadaliuiu
fatunandunsiuanududuliiasatndendos Lyophilizer ansnsafiuinwiansainliigaungd
-20 BIALIALTEA
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11



12

7.2.3 dnInnaselunisivey

TunsAinunlldnyusninaguiinlanis (Wistar Rat) inguddninnasuiand o.amaien
J.unsUgy (Judainaaes wyloasyiudasldvyeny 8 dUavi umindszuna 280-320 N3y 1
Weslilunseqay 5 i dniveaesazgnidesliniglsaniizainedin (lisht —dark cycle) 12:12

Falus meldgamall 22 £ 2° @, dnineaeslasuemsuaziiegsanysal (ad libitum)

AN 7 viusnneEviadans (Wistar Rat) luvesUumnis3de

8. Wan1sAATIEETENARNNA

(1) mawleuansannansaindngawazansarargvesansaiaueniazanglutiuay - luazaielu
U1 ensanadnnaun 200 nSU wiinadglensuea 95% uavihlussieunsaglauminans
anauaz % yield fAIn19199 1



A13199 1 YSunaansanadngauag % yield vadansanainge

13

4

U

LY

nAnnAgn (n3)

Umtnasanainna(niy)

% vyield

500

58.45

8.55

8.1 nsasvdauaIsngnuaiiiiasdu (Phytochemical Screening) LWUUNSATIVEBUDIA

Usznaumaaiiilasnuvesansainingaiesnusenaunuaiiidunaule laglun1sidediaznsivaey

@13 Nqu Flavonoids wag Phenolic compounds and Tannins lagasausenauiaivallaniise

uansgrsnUeyyadaseln MInsIvdeuaTngnuAliUewiy ves arsaindiueiawedinauaziem

wea 7 nau oA waunsiAiluy weosiiuews wailiuees w1luily wnullu weariasys wazeis

auentnalaled agld UfAsenisiindvsengneou (Trease and Evans, 2002; Harborne, 1998) @il

M13199 2 MInTIRaeUaITNNUATiUosuYesEnsainlenIuearng

A1sngneLAll dsanaenIuea
WaUNIIAILUY Negative
Wasiuoun Negative
wWalauews Positive
ULy Negative
WUty Negative
LeaAIABYA Positive
Ashuenlnalalys Negative
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4 L2 L4 1 dl a
9. ﬂﬁi‘l/lﬂﬁ'é]‘ut]‘i/lﬁ‘l]E)\iﬁ'ﬁﬁﬂﬂ&lﬂfq]ﬂﬁi]ﬂ'liLiJaEJULLUaQVI'NWC]ﬁﬂiﬁJ

nMavageugnsvesasaiaingaludaineaes lnsuwuingudaivaasadungusineg nduas 10 67

[y

&
U

NguN 1 Sham operation group fie nauNlasUeIMSWAzEILUNA wagluiun 14 vaens

NAadlAsUNISHIFAADN

ngui 2 Vehicle group fie ngufilasulamzansimviagany/ damn lasurun 0.5 dadans

wirdiunnda Juazass wagliidudeyaneuiisuguavesansiviazans/ fann

ngun 3-5 nguimieniliAnnnsiududis 6-OHDA Neurotoxin #e  intraventricular

injection uaglasuansariningalurwinmieg 3 Wunn (dose) Ap 58U A1 N9 WAz TuawAsy

A " 2 | At vo Aa a a 9 o w &
ﬂ@l&wl 6 Positive control group A® ﬂQNV]VLWTUEJ’W]ﬂJLW@JﬂqﬁLiﬂuzLLagﬂ’mMﬁﬂ AUALAN LLasyn

wpsgunldsnulsansiudulddninaasinguas 6 i aunsawdadu 2 nu doslassi

a. Donepezil treated group @niveanelasu Donepezil (Acetylcholine esterase inhibitor)

u1A 1 Jaansusanlansuinming?

b. Levodopa (L-dopa) treated group @nineanilasu L-dopa wuwiw 5 fadnsumenlandy

WINUNA

MEAINMIUUINgUNVAaeasEu dinaaetlungu Vehicle, ansafindngn uaz Positive
control treated group A¥gnan 6-OHDA vilikAn lsamsaudu Tuiui 14 vaanmaaes 183N
gj v ¢ Yo ! a [ a a ¥ o v
Uudninaaesazldsunistoummeaeusialudn 21 Tu  legazUssiiunisiteuiiasanudeig

Morris water maze test wag object recognition test )0 7 fmuaua@mwmam

10. N15M5299aUSU0 Malondialdehyde (MDA) 1azn1519149849 scavenger enzymes
anevednivinaedludiu cerebral cortex uay hippocampus Fzgnuenuaziinunseudy
brain homogenate AINE1MITNAULAIIINIUIZEUTEAU MDA @2u Thiobarbituric reaction (TBAR)
»57930 activity 999 scavenger enzymes LAl superoxide dismutase (SOD), catalase (CAT) uag

glutathione peroxidase (GSH-Px; GPx) A28735 coloretic method

11. nsAn¥IN1sIUABULUAIYRY oxidative stress damage markers
dninmaesnwualunguengdsina1ililu 3 thauesdiu cerebral cortex , striatum wae
hippocampus Tunaianisilasunyaswes oxidative stress damage markers Usznaunag



malondialdehyde (MDA) uagnsiauvesauludsueyyadaselaun superoxide dismutase
catalase uag glutathione peroxidase nelu 24 Falusndsanymdenilmaalse

12. nMsaTIEdaya
NsSeumieUNavesansanatlnasEninanguAluANLaENgunaaadld ANOVA N3
a A T Aw o W aad o '

WaguuwlasnehildedAgynsatinfenius p-value < 0.05

15
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NanN15998 (Results)

1. MSIAZPNETANARNNA

lavinn1swIeu alcoholic extract YasasafinlinnAnIe 95 % alcohol lae Soxhlet

extraction technique JiUos19us yield 8.55
2. NMINAHRBUNSVRIETHNARNNA

nywsnnguilasuansanangavuin 50 wag 200 Tadnsusieilansuunnings Jgnsves
asafadnnasen1sasuLUan s ueeuleiiuenyadase (Scavenger enzymes) wuiilu
n13fnw1Aall avdinisvinauvedeulsyl superoxide dismutase (SOD) Tuasoaiysn (p-value<.05

anuaLiguiunguinlasu vehicle wazwielviinlsanse vehicle+6-OHDA) fauanslunsedn 3

A19199 3 grsvesansanadn)anen1sagunuasvedsedu malondialdehyde (MDA) kag N3

\WaguLUaansvina1ued scavenging enzymes Tuauamyusy

Group MDA CAT SOD GSH-Px

(u/mg.protein)
(uw/mg.protein)  (u/mg.protein)  (u/mg.protein)

Control Vehicle

+6-OHDA 9.45+0.50 8.84+2.94 6.45+0.11 5.52+0.10
Donepezil

1 mg/ kgBW

+6-OHDA 5.15+0.12* 15.32+3.05* 8.65+0.52* 9.85+0.15%

DEE 10 mg/ kgBW

+ MCAO 3.38+0.39 19.56+7.11* 9.82+0.33 9.94+0.21*

DEE 50 mg/ kgBW

+6-OHDA 2.25+0.17% 12.94+2.16* 1235+0.12* 15.91+0.52*

DEE 200 mg/ kgBW

+6-OHDA 1.66+£0.53* 11.34+4.53* 16.82+0.45* 18.95+0.25%

S

e - * Ao uanssiuegiiduddnmeata (p<0.05) WealUseuiteuiiunguaiunu +MCAO
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HANSANWIUTING YL INAlRsuasanazwin 50 wag 200 dadnsusieflansuiwindiniinis
auveseulel catalase luanes Windu nans@nwisinguuusnilasuaisainuuin 50 uag

200 fadnsumenlansudinindniinisyitauveseulssl oulesd glutathione peroxidase Tuaung

T ( p-value<.05 viavaiguiunguiilésu vehicle+6-OHDA)

Flevihmsussdugrdasmeaeusenisiuasunlasuiunas malondialdehyde(MDA) Salusil
uanINsaneveasadanANLIATEneendniu (oxidative damage) nyusnitlduasarinuuin
50 waz 200 fadndudeilansutmiing fusutas MDA lusuesanas (p-value<.05 smun ieuiu
mynauiilsisu vehicle+6-OHDA)

o |

dlevinsUeuasadalivyu iwadawin 10, 50 wag 200 dadnsusenlansutmings Wuan
14 Tu nuuihmienihiAeliiAalse asnuimyennlasvaisainingauuin 50 wag 200

Jadansumenlansuu1ningd aziAnunuIkuuYewwadaUse@a I nfsanaan (Survival Neuron)

(p-value<.05 WiawSeuiileuiunuyngunlisu vehicle uagmilenilsn) Awandluning 8

200.00 Survival Neuron Density €A1 : Comnu Ammonis 1
18000 5 _ * *

5™ T
16000 € E
oo BB ]
140.00 E?::‘ Iy CAZ: Cormu Ammanis 3
12000 @ §

s 5
100.00 g_;_ .
8000 & * * #
60,00 < B = - = T o
40.00 €
20.00

CAl CA2 CA3 DG

Vehicle + 6-OHDA DEE 10 mg/kg BW + 6-OHDA

m DEE 50 mg/kg BW + 6-0OHDA  m DEE 200 mg/kg BW + 6-0HDA

AN 8 ANUNUIBUUYBULAAUSLEANNTEATIN (Survival Neuron)

CAZ : Cornu Ammonis 2

DG: Dentate Gyrus
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50.00 Caspase-3 immunohistochemical examination AL Comu Ammonis 1
45,00 gi I #® CAZ : Cornu Ammonis 2
40.00 = §
35.00 g% CA3: Cornu Ammaonis 3
B

30.00 i i DG&: Dentate Gyrus
2500 2 I
20.00 I =
15.00 T =
10.00

5.00

CA2 CA3 DG

Vehicle + &-OHDA DEE 10 mg/kg BW + 6-OHDA

m DEE SO mg/kg BW + 6-OHDA  m DEE 200 mg/kg BW + 6-0OHDA,

a 1 (3
AN 9 ANURUILUUVDUTARUILAN Caspases-3

GOL00 CAl: Cornu Ammonis 1
E [ Bcl-2 immunohistochemical examination

50,00 3 CAZ : Cornu Ammonis 2
T

40,00 g_ CA3: Comu Ammaonis 3

30.00 l DG: Dentate Gyrus

20,00 l I

10.

Vehicle + 6-0HDA DEE 10mg/kg BW + 6-0OHDA
m DEE 50 mg/kg BW + 6-0HDA  wm DEE 200 mg/kg BW + 6-0HDA

WA 10 AMURUILULYEIYadUTEa M Bel-2

o S

yinsUeuansaialvivyuniiug Wistar wegvwin 10, 50 uag 200 dadnsusenlansy

v

5 Y < 1Y ] o N o Y a Y a 1 Ay Yo [y
Unidnal Wuan 14 34 anduihuwwdenilinaliinalse Q%WU’J’]WL&‘U’]’W]I@iUﬁ'ﬁﬁﬂ@Nﬂﬂ@

U

U9 50 way 200 Nadnsusailansutnningi 2z AnunuILULYwTadUsEaM Bel-2 iNTunay

Caspases- 3 ana3 (p-value<.05 wlaTeuisuiununauilasu vehicle wazinigiilsa) ¢

LAASUNINT 8



19

M19197 4 N1IATIAABUNSITEUIUAZANNTIMBLETEIBWBS (Morris Water) 489 Escape Latency

Time (ms.) Tudninaasswiaianis

ngu nowwilein Ay

Single Dose | ay-7 Day-14 Day-7 Day-14

Sham 4.54 5.56 5.89 5.56 4.56
operation

group

Vehicle 5.23 6.56 4.65 12.34 13.31

group

Diplazium 5.43 4.56 5.22 9.68 8.23
esculentum
Retz 10

msg

Diplazium 6.43 3.23 4.58 11.39 8.95
esculentum

Retz 50 mg

Diplazium 6.98 5.31 5.36 12.56 8.65
esculentum
Retz 200

msg

Donepezil 5.34 6.31 6.39 8.32 8.54
treated

group 1 mg

Levodopa 4.56 5.67 5.38 9.51 8.48
(L-dopa)
treated

group 5 mg
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nsnageuUsEansammsieuiuazanudludninaaes nudraisadadngauuin 50
wag 200 dadnsusieilansuuivdngd Tunynsmigninilening 6-OHDA

(%
o a a o v w1 v o

Uagduusgdnsnmnissnunlsamsiudutudideudndnin doyaannisfineiiiuin

q

v '
IS o a a

wudlsamsiudutuasiinainliauewniienuaziouyadaseiinduividnarinaneileitioves
aveulosnnavsadustvizniinisndnouyadass wazllosdUsznouluiug wdudmunsvesayua
dasygeluvazniiouledidiuouyadaseloslloisuiuiiieliady (Markesbery, 1997) Woayya

[

dasyrirnserduluiiudaiuesrlsznouidrdyvendofugadiiulfiseniisenda lipid

[y |

peroxidation 2gvilLAA carbonyl fragment wagansfnilanmaissiazAsudslunumdAme

o

[

nsyanswadusramuasyinliwadusraimaialaun malondialdehyde (MDA) fetiuseauans
MDA Fagninanlfdududmilaniuanselsunanisinaielaeaueineyyadasslunivaues

eLaen (Warner et al., 2004)

pgalsfnuniafiudureseuyadassiulilitadoforiviliAnnsmsveaead
Uszamlunnednan lunsfiavesnadontuardsmansenuinssuiunssdanduiunioans
ATP (adenosine triphosphate) lu mitochondria ¥ilviiwadinganuiaztanldlunsinuauna
Y04a138UsEAlaglanie sodium ion, chloride ion wag calcium ion laanas vinlvuTunuansi
Usramantulumadifintuinanszdunisihnureseuluisegduunn wu msnsgdunisiey
299 phospholipase #1114 leukotrienes way prostaglandin Lﬁu%uLﬁﬂﬂWSUWWL%Usuaﬂl,?iaﬁ:mLﬂzjaa‘
wazvlfiwadusramaneld naiuvesansivssgmanidannsoiilifinsnsgdunisiinures
wuleyl protease, nitric oxide synthase (NOS) wazmiehliiAnnsaneveswasUszamldduiu

(Raystman, 2003)

Tunsnwiadsinudmynduitldsuasatndngaazinishauseseuleiduoyya
dasviudulagansadadngauuiniie 2 dadnfusdodlansudming agvilfioulss sop lu
cerebral cortex Wag striatum qﬁuu&iﬁmaiﬁ slutathione peroxidase (GPx) Tu striatum L‘ﬂlwﬁu
Wity Tuvusiiansadningauwianatsde 10 fadnfudedlanfuiniing agiinarilfnsrian
vosaulesl SOD LinTuisly cerebral cortex uag striatum sil#n1svisTuvoseules catalase
(CAT) Wt uly striatum wagsinlfnssiiaunes GPx iliuduluynuiiufe cerebral cortex,
hippocampus Wag striatum WazasanaIuIn 50 faansuseilansuimindsrildnisieuees
woules] SOD Wudunnuinaiinandisdiu nisviemuves CAT windulu striatum uasioulusl GPx

v v =

\uguly cerebral cortex waz hippocampus faudiluninsanaziiuivyilasuansaiadngainis

Y
)=

auveseulvdiueyyadasyATuLIriUIIIUYeEs MDA anad Lissana1sanaln)ailans

54

polyphenol 8¢ @15dIna13azlgnsaueyyadasy auisavinujisenduanseuyyadaszlu

polyphenol radical #silanmiafissnii anusavidunsiesowadlatesas MINUUAITAINAILYN
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WasuuUadlanenszuiunisiuunueddy launszuaunis methylation, sulfation wa
glucuronidation wagdupona1ns19n1e wanaulinuindusuin MDA anaseg1eiidudiAgudlay
wuinflusunnsanesiivinidenanas waiilesainans polyphenol waaunsaduannsineuyes
wulasinag signal transduction MAtosiunsaevensas Snnaneusznislaun lipoxygenase,
cyclo-oxygenase, xanthine oxidase, phospholipase A2, ATPases,aldose reductase,
phoshodiesterases, topoisomerasel and I, protein kinase C, phosphoinositide3-kinase,
Akt/PKB, (protein kinase B) and mitogen-activated protein (MAPKs)kinases (MAPs) (Korkina and
Afanas, 1997; Nijveldt et al., 2001; Esposito et al., 2002)

[
[

AaiudayaInMsAnwIATIisigatuayuunuimvesansaiaingalunisdesiuuazan
ANUTULTvadlsANSAudY arsndunuindidgylunisuntdeanisiatgvesausslun1igdendn
Wrazluansngu polyphenol aghslsinunalnniseangndnanuiaseliudinsdenisnisne

Wisiusaluiioasuislusiuazdunnalnnisdinnssly

A3UNAaN1INAADY

o
sa o Lo

arsafadngaiifnenmlunisdesiulsansiuduls arsndunumlunisesngnatu
1 < ! =2 2/ 1% ! = o w v a = v A
Wrvziduansngy polyphenol fsudansfsnarnasiunuimarAglunmsiusyyadassdadudaden

andglunisnelimianeSan nlsanisnudu
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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

Krill JJ, Halliday GM, Svoboda MD, Carwright H. The cerebral cortex is damaged in chronic alcohol.
Neuroscience. 1997; 79(7): 983-998.



26

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 clear.
6. Clear the sections in xylene solution for 2-3 minutes.
bunt the slides and cover slipped with DPX per mount

yody: violet

Paxions G, Chorles W. Cresyl Violet. In: Paxinos G, Chorles W, editors. The rat br:

coordinates. London: Academic Press; 1981. p.9-17.
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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-HCl buffer pH 7.6.
3. 0.5% H,0;in methanol.
4. Primary antibody against Bcl-2 dilution 1:400.

5. 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 ul in 1 ml of

KPBS-BT.

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

BT.
6. 0.4% H,0;, and diaminobenzedine in 0.05 M Tris-HCI.
7. 5% normal horse serum in KPBS-BT.

Procedures:

1. Inhibit endogenous peroxidase activity by incubating in 0.5% H,0, in methanol for 30

minutes.

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

for 1 minute.

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

React for peroxidase activity in KPBS-BT containing 0.025% DAB and 0.01% H,0, for 24

hours at room temperature.

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

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

100)
2. 0.05 M Tris-HCl buffer pH 7.6.
3. 0.5% H,0;in methanol.
4. Primary antibody against Casspase-3 dilution 1:400.

5. 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 pul of reagent A and B into 1ml of KPBS-

BT.
6. 0.4% H,0;, and diaminobenzedine in 0.05 M Tris-HCI.
7. 5% normal horse serum in KPBS-BT.

Procedures:

1. Inhibit endogenous peroxidase activity by incubating in 0.5% H,0 in methanol for 30

minutes.

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

for 1 minute.

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

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 pul 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.

React for peroxidase activity in KPBS-BT containing 0.025% DAB and 0.01% H,0, for 24

hours at room temperature.

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

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 %

KClI 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.



32

Determination of Lipid Peroxidation

Reagents:
1. 8.1% SDS (sodium dodecyl sulfate).
2. 20% acetic acid solution adjusts to pH 3.5 with NaOH.
3. 0.8% TBA (thiobarbituric acid).

4. 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
(ml) (ml) (ml)

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

Distilled water 0.8 0.6 0.6

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

3. 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.

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

absorbance at 532 nm is measured.
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5. 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.
2. Perform the procedure as in step2.

3. Determine the absorbance at 532 nm. The 0.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.

- Na,COs (Sodium carbonate) 10.0¢g
- Na; C4H406.2H,0 (Sodium tartate) 01g
- NaOH (Sodium hydroxide) 12¢g

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 (CuS04.5H,0) 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
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*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 (0.D) at 650 nm by UV/vis spectrophotometer (model spectronic 20)

against reagent blank.

Calculation
Protein concentration (g %)

__0.D. unknown Xconcentration of standard
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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