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ABSTRACT

Mutluay, S.U.,Behavioral and pathological evaluation of a Parkingo@isease
model developed by AAVmediated delivery of alphasynuclein unilaterally to
basal ganglia and to hippocampuacettepe UniversityGraduate School of Health
SciencesPharmacology Programme Mastersi$iesis, Ankara, 2017n this thesis,

we aim to develop an animal model that represents both motor and smator
symptoms togetheby injecting unilateral AAVnediated alphasynuclein otGFPo
substantia nigra (SN), dentate gyrus (DG) or both @ndalidate alphasynuclein
pathologyin this model.Alphasynuclein and GFP overexpression whservedin

the target areas by immunoblotting and immunochemistry techniquépha
synuclein overexpressidad to loss of synapthophysia,structural synaptic protein.
Tyrosine hydroxylase density in SN andasim was lower on the injected side
comparing to intact hemisphere and NeuN density did not differ betwees t
hemispheres. In novel object recognition and Morris water maze tests learning and
memory functions did not diffe between groups.In sucrose pference test
overexpression of alphaynuclein in SN alone did not change hedonic behavior
whereas alphaynuclein overexpression in DG increased hedonia. In elevated plus
maze test anxiety was inclined to increase in SN affymaclein groupwhereasa
decreasewas observedn DG alphaynuclein group, and in SN+DG group it was
similar to that of control. In cylinder test all groups showedtor asymmetry,and
statistical significance was reached only in SN and DG groups. In open field test all
groups hadimilar locomotor activity levels, in apomorphirauced open field test
there was a trend towards aeeased activity in all groupk apomorphineinduced
rotation test none of the groups showed statistigagignificant turning behaviour.
Although alpha-synuclein overexpression in SR and SN+DG did not trigger an
adequete neuronal deathsyraptic dysfunction was observed henttes modelis a
potantial candidatefor Parkinso® & R madsll & S

Key words: Parkinson's Disease, Adeno associated virattove Hippocampus,
Alphasynuclein, Unilateral lesion

This study014 D08 301 003701) was supported by Hacettepe University Scientific
Research Projects Galination Unit.
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0Af RAKRRI0WA O dzA dldizt 3 dzf | INFvosein Jitto deeylerlé delfa t | v
AAYNLESAY LI G2t 22AaAYyAY (NYVY&@EPHIT LIGAT] 2
PHpaof 22A8AYAYS . NIF1 FoFYFEl yRPNYE&APYI
AfSNISRAEA OGS YyINRYEtFINI FNFraP LINA2Yy o6SyTl S
KALRGSI KFtSy GFNIPOYFEPRPNWP tFG2t22AyA
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KFadlfPEPWI DRWRRISUM AfA01AZ NBINRINIR @&
KALRGST AYRSY TFENJfPEP] 31 AaG§SNBy 2¢€ 3dzf | NP
Ff4d GALAYAY . NIF]l KALRGST A AfS (AP dzvfdz 2¢ |

250 a2(G2N) @S az2i2NJ5POP .St ANIGAT SNJ

t1 YRS 31 NNt Sy Sy Sdaglia® (i 2RI IcieiRsyalgli A R S ANJ
AfS | ceRIBPFYEBAYARNBEET AGNRIFGFE R2LI YAYAY 23
nigral dop¥ A Y SNBA {1 KNONB ORBRNIPYWPlY :2Z2fpYil &P Y2i
31 NNf YSaA A eA(YL,9% Bradk hipoth 8 §18F INRBNI Y2 {i2 NI 02
FoFYFRFEY AGAOFNBY 31 NNf NNX» [/ Shcdagilf 224 & A
2f YF1 NI SNB 0dzNI8RIF 1A &FLIPEIFINP SGi1Af SN

I FadlktPEPY Y20G2N) RPOP odzf 3dzZ F NPT 123
bozukluk I NP3  2diduyogagelirlileri kapsar(94) . dz o6 dzf 3 dzf | NPy
KFadlfPEPY SNJISYy SONBf INNNRSD AY BIDBMEIA0 SIAD
Af SNI SeSy SONBt SNAYRS RS Y20G2NJ 621 dz]l t dzl f I
Sy T Y2i2N) 621 dz1fdzZltFNJ {FRFENJSG1AfSesSy
lyl1aAreSisS @S RSLINBAeE2ymaDier delyodlf | &NBPE 3FyinR PA
I NI & P@RI RPNJ

CNRBYG2A0NRTF G € RSONBEtSNAY A0fSEBAOAYR!
KFE&adrtPLtF NPy L6l SerofodAnaradyeRafin, asa@ilkolin2GABA NJ
@S R2LI YAY 3IA0OA TFENJEP YINBOIONIyavYAGdSNI
Y2RNES SiG0Aga) Bundevkelerdedl ] TGISIRMING R2 LI YA Y SNEA |
t 1 URS 31 Nalfg8rigeme, o dnksiyaied ve anhedoBiy | NI OPft P S
RNONYNf Y% 6§ SRANJ

. AfAGASE @S YINRBLIAALARIFGNRAR] o021 dz] £ d f
2t 0oAf SOSeEA I(® ASNBNGYNSENMWNYGNE SYS (5]
KFEF&GFEEFNPYRI KALR]IFIYLIE @2t NYNYy 1t RPEP
RA&ATF2Y | &Me 23/t RdzExd: ABRININS y VA BJA & NI LddzAa Ny | € N.
0SttS1TGESTA NRENX Y2fSTNftSNI RNT SIS 06 dzh
LX FadAaArAdsS @S dz dzy RI ySYft A (1021035 Voksme | £ AT |
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I N} OPt P @S 3ISySiGAl KI & gHopamZ REBGE BRAPERST 2]
F2ylaraez2yft NI o0SNI oSN | 2 NEW®SDopaimNariigk S1 A f R
hipoaktA (G Sy Ay @3 AYPNEIENIA Y f1BHG2f 22A8AYAY RS
SG1AftSYSaA 2t APRPNX® | FadlfPEPY Af SNI Se:
AAa0SY @l Pt NPYRIF [87UAfaS MWW ] OSSN PEBENBET B
[ ¢t NI SNAYRSTA NEB&ANYMYIGKAKYSYRAEAYRSNI I NI
transmi® 2y dz RSEAGGANRAEA @g105)¢t Uer T IfGGPET

| ALR1FYLz2Z 5D @S &dzoBSYOGNAR]INfSNI ol f 3
2t dzo dzY dzy dzyk Bl It (BB NERA NI (2t 2 RXAAY VY N@ &S K
FTFEGOPEPYP 31 a0SUBYW dehiRdYIVLI K YRR &EY &
@S o0SttS] F2ylarez2ytl NPYyPy e&lyPapPNI I ylI
RN N yktedir(1®6) Hipokampusurventral tegmental ala (VTA ve y N1 f S dzi
akumbenslJAQIA 6 A Y ST 2t A YO0 AafoY R LIPK & INE y (G R I NP I &
AAAGSYAY YINBLBATAGFONR] KF&adktPLEl NRFT?
depresyon} Y1 aA@SGS @S ' yYKSR2YAYAY KALR{I YL f
| Y SN (4106 G A NJ

2.6. Deneysel Hayvan Modelleri

Deneysel PH modelleri, genel olarak, toksilk OPf P @S dAfaf SG A ]
NT SNB A1 A&S  IS¥FNPEdztotAIEyAREY | { GF 2f Ly RSyS:
etiyolojisiin S Y2t ST Nf SNJ YS1FYyAT YFEFNPYPY I|yfl
0 SNJ 60 SNE 0dz Y2RSfftSNRSY KA o2é AilbiRyici K a 0 |
VI NPRS2SYSNI GAF ANNBOA GlFY 2fFN}F1 e&FyaPi

261.¢21aAy NI OPftP Y2RStf SNJ

¢21aAy dddllkrd@P 60PIDAY MPTP, gpaquat ve rotenon gibi
YI NR(G27 @A ¢y0 S yINNKRBY KIFNFoOoA&SBA moBeBaNIeS | f S«
YAINRAGNRLI G € KFal NPy 2fdzodd2NYIFaPyRI S
ANNBOAYA &FyaPiyYr{lidlF @SGSNRAT RANI SN o
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6-Hidroksidopamin (6OHDA)

6-OHDA mitokondriyal komplek A A Y KA 0S SRSNB] 21 aARI
SYySNEBA NNBGAYEWEYy 2fidNwI 8PYRSYAYS oSyl St
R2LI YAYSNEA] dyphmidRyS LK ISE 1@ RI10Z EH INNIE NyWP Yy |
AAYN]1ESAYy AtS SG1AftSoGAEA Tl AGSNAE YAS 2f
31 NNE Sy LINRPBGSAY FFINBIFGEFNP gS@®dSel [ Sge

MPTP (imetil-4-fenil-1,2,3,6tetrahidropiridin)

at ¢ty araiasSyal SyeSiarezydz GF1A06Sy 11
€ PYPNXd . dzNJ RI = G 2umiuAidan, BRPYye (1S MRiBdyY | a Pf
FSYATf LANRARAY @ dZ2RE LRIYVNNO NINJO @8 POPE I NP 065! ¢ 0
SRAf AN DNcef N 0ANIAYKAKADNDY Rk axdidati $trasic L S| &
I NI PNRPEPE KNONBYAY Sy S Ndhasyony &apopio2is A1 YI &
@2t 1€ FNPYP 1 0A@D11R®p0 GaAtERt 206 AT dRIAINRAY WIAR B
t1 URSTAYS o6Syl SNI 1655 1{A R SE2 LAISY AByf SNWERNYS  B2IISHI
dopaminYA { G F NPYPYy 1T FEtYlFaPyl ySRSy 2f dz2NY» a?2
0S1TAfRS 3IITESYANISYZ FIFNBfSNRS GNNI SNB
modellerinde genellikle LC'lere rastlanmaz. Bide cel f PO YF RlF at ¢t Af S
AY1ENT @2y fFNPY 2fdzoddz€dz 0Af RANRE YASGANI |
dz& 3dzy 1206dzAE £ NJ &l €t yRPEP GF1RANRS [/ 2f¢
(111)
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Paraquat

t P NF ljdzl G ¢ b SINT At 31 &0 S NIRgk etrilariNg K S ND
21aARIFIGAT &AGNBaA NBWIPNG NI 3, daAd Btk NRBIGHT S NN
O, HO;ve OHE ALIAGZ LINRPGSAYZ 5b! (208) Parhguat, KI & | N.
MPPU&ES 31 NB RIFKF T &PTFIA/AKNI OYAAGT 2NINPRNFNNLAZBSE €2 |
FaPtf 2fFNF 12 KNONB| Afed o SRR | 12 NIRRINB Nt LONNRK | 1A
@2t 1t NP lafoftdzi8S RERSNDB I | el (RPIDPANGEAR & i S NA
YAINRPAGNRF EYRSBEAASESYANSSINI G NI POSYlI £ PRPNI®
YVAINRAGNRIFGFE @2t 10F yI NPRS2SYSNlI aezy =
KSNKFY3IA o0ANI RSEAOGALIEAEAY JNA) FaaguSRA € A
Y2RSEtAYAY &l €f | RP&&PA yW  BME/N 1 NGBy dilf 3 NIPfy 1
OA&AAYOA1t SNRAY 2f(z8)dzYdzy| &2f I ceYl AaPRPNJ

Rotenon

w2iSy2y KSNBAAAGD @S AyaS{iarara 21 NI
fALIRTFALA] 2 tndziygulahabitic] Hapvan entdefiekinddR lalfah y N1 £ SA Y
agregasyonu, L@ f dzo dzy dzz Y A (2 | 2 yhiRbiskoau, oksidhti2 ofresf S| &
AYFElLYlLaed2ys RIONIyPoalt RSEASGAIEALESNI O
0ANbe2{1 1F NI} 1 3dSNR a(i18)]Roténdat ild belirliddoZaidS selektify A 6 ( A
YAINRBAGNRLI O € YI NPRS2SYSNI ae2y 3ISNeS|tS
ONeN]fNEN @S @SNISOAYA AfS AfIAEA O0AND/
mevcuttur(115,116)

Tablo2.1¢ 21 aAy | NI OPfP Y2R¥t t SNRAY 1| ND P

SNc Striatal N
Model E)Ao();[tc;liluk V1 NR Yyt I N dopamin L(;:Ofo.i’\siy'\'l
1reaoP 1reop |PHO
T FfYH
lokomotor
aktivite, tek
6-OHDA GF NI T +++ +++ Yok
RI yYS
hareketi
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Tablo2.1¢ 21 aAY | NI OPt P Y 2@&8mM(ISMNAY 1 ND P
Bradikinezi,
tremor,
rijidite,

FT YT
lokomotor
aktivite

T FEYTH
Rotenon lokomotor | ++ +++ Var
aktivite

T FEYTH
Paraquat lokomotor | ++ +++ Var
aktivite

bbby ARRSGfAZ bBbYhNIIFIZ BY | FFAF

MPTP e+ ++ Yok

2.6.2. Genetik Modeller

DSySGA]l 3ISceAofA t1 GNY p18HNabit okl 22 mn
31 NNf YSaAyS NIeyYSy> &aLRNIRA]l tl1UYRS{AYS
YySRSyAetS Ftdadar erdry YS{UFYyAT YL IBWPY RI
Y2RStf SNRS2{tRIdzEXNE S AXANSYAISY @S IASYy NNNy

konusudur.
Alfa-a A Y N1 f SAY

t1 48S AftAO1AY -2V NESELINCESegdlns §edzn 6 f T I
Ydzi F a@ 2yt I NRPBMCAN2H{fURG a¥ dzd HtaleR2R/E D NPY PYy 0!
H50Q) ve mulALIX A1l aez2yfl NPYPYy (21101 BSCA 31 a
Ydzf GALIX A1l ae2yftFrNP AFIRS SRAfSY LINRPGSAY |
RNONY RINOYIN NI dz | Y-8 kef N1 V&MY OS &1 ol yPNIP F2
AFIRSaAAYS RIBFYlY GNYYOP®RPAEPYK|I 2OEYOINRRET OS

Transgenik fare modellerinde; motor bozukluklastriatumda I T I f YP O
dopaminve TH seviyeleri, buradattopaminerjiki SNY A Y € f SNAYAY (I &0
0SeAYy ol fIEAENAYREY It BNBIALFGE I NPYPY @I NI
transgenik fare modeli veromoted 1 31 NB St RS SRAf SW17)0 dzf 3 dzt
l'yOl'1l o0dz Y2RStfSNARY @2€dzyRI t1URS{AYyS ¢
YAINRAGNRLF GFf RS2S¢UBINGIZB®2Y 3TI 1T tSYSYSYAOS,



20

+ ANt OS{14GI N N OPEftP Y2RStft SNRSZ fSyi
@S1G1 NI SINDY di &G SYPAEEFSY ASFNY ESAYyAFarygREP I
Afada AY N1t SAYy 3ISyAyAy 2Nl o6S@Ay R2LI YAYSN
@ST01I NI SNRA [+ @OS{G1I NISNBE 3| REPRIKE = SHNK
modellerde %80la 90F NI a Py Rl A1SyxX [+ @S1dl@mmSNRS ¢
Byl oF&€ftP 2fF NI 1= !'!+ Y2RStfSNAYRS- 31 1¢S
60, LV modellerinde ise %26p OA @I NPY Rl 2@ R)XBawsgedik f RA NR
Y2RStfSNAY F1aAySs  Cedsl iferleyigd SnjtelikteNaigral NI O P f
R2LI YAYSNEBA] VYINRY (lF@o0oPX &0GNRARIGIC 1 &z
1T ESYYAOGUANI bl NRY (1F&@o0oPX NBGNRINIR & &
@S GSNWYAYLffSNAY RS2SYSNI aRRRANIY RY v & A
RSEAO0]TSYfA]l 3II aGSNBRS RS Y2i@2) F2ylarez2ytl



Tablo 2.2+ A NJ f

@81 &IANINH MGG F23) € F I

21

Alfa- bA3NT Striatal Striatal
g .| £S71 a1 Promoter | ¢ NNJ - terminal dopamin | Ty 1 £ N1 | Motor belirtiler Referans
aiAyN] 1reoP
1FreoP |1 e&of
WT LV PGK Rattus 35 (5 ay) 16 (5 ay) - haAy Nyl - (75)
norvegicus (+)
A30P LV PGK Rattus 24 (5 ay) 9 (5 ay) -
norvegicus
A53T LV PGK Rattus 15 (3 hafta) | 22(5 ay) -
norvegicus | 35 (6 hafta)
33 (5 ay)
WT LV CMV Rattus 32 (3 ve 9 - - - - (85)
norvegicus | hafta)
A53T LV CMV Rattus 17 (3 hafta) | - - - -
norvegicus
A3P LV CmMvV Rattus 38 (3 hafta) | - - - -
norvegicus
E4& LV CmMvV Rattus 40 (3 hafta) | - - - -
norvegicus
E57K LV CMV Rattus 51 (3 ve 9 - - - -
norvegicus | hafta)
E3XK LV CMV Rattus 50 (3 hafta) | - - - -
norvegicus
WT LV EFla Rattus 35 (9 hafta) | - - - -
norvegicus

Y ¢ kWP YWTEWIl typeo |

I otip)y P
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Tablo2.2+ A NI f @S| GBIANON{NISGBE P 2(RSEIB)SNA O RS Tl YO
Striatal Striatal
g‘l?y N + S 1 Gl Promoter | ¢ N NJ ? I}\ g lglJPf terminal dopamin | Ty 1 f NT| Motor belirtiler Referans
11reoP |1 e&0d0mP
WT, A53T| rAAV2/2 | CBA Rattus 23 (3 hafta) | 10 (3 hafta) | 40 ve 50| h-& A ¥y N { Dopaminerjik y | N{ (7)
norvegicus | 30ve80 (8 ve| 50 (8 hafta) | (3 ve 27| (+) 1FréeoP 2:xcn
27 hafta) 20 (27 hafta)| hafta) 2t Ly K I
%25'inde motor,
asimetri
A30P rAAV2/2 | CBA Rattus 53 (52 hafta) | - - h-3 Ay N1 Motor asimetri ve| (8)
norvegicus (+) motor  koordinasyon
021 dz] f dz€ dz
WT, A30P| LV CMV Mus 10 ve 25 (49 - - haAYNT - (124)
musculus ve 52 hafta) +)
ubikitin (+)
WT rAAV2/2 | CMV Rattus 50 (13 hafta) | - Yok h-a A y N 1| Amfetaminle (125)
norvegicus +) AYRN]f SySy
PS129(+) | NI P&
*T & dtiksél A olarak
FytFrYEP RS
WT rAAV2/5 | CBA Callithrix 3540* (12 | Azalm& - h-3 A ¥y N { Motor asimetri (9)
jacchus ay) *8 | *Kantitize (+)
hayvandan 2 SRAf Y S pS129 (+)
tanesinde . ubikitin (+)
A53T rAAV2/5 | CBA Callithrix X m*(l2 ay) | WT grubuna - h-a A y N { Motor asimetri
jacchus *7 31 NB (+)
hayvandané | fazla azalma pS129 (+)
tanesinde | _Kantitize ubikitin (+)
SRATf YIISY PK (+)
Y ¢l Y PYIWTYWtypadd, | 6 | Yy PE G A LI
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Tablo2.2+ A NI f @S| GBIANON{NISGBE P 2(RS$EIB)SNA O RSTI YO
Striatal Striatal
QI?—Y N + S 1 G 1| Promoter | ¢ N NJ FI) I}\ g glJPf terminal dopamin | Ty 1 f NT| Motor belirtiler Referans
1reoP (11 e0P
WT rAAV2/2 | CBA Mus 25 (24hafta) | Yok - Yok - (10,56)
musculus
WT rAAV2/5 | CBA Rattus 56 (26 hafta) | - 68 (26|/h-a Ay NY- (126)
norvegicus hafta) (+)
WT S128 | rAAV2/5 | CBA Rattus 70 ve80 (4 ve| - 51 4
norvegicus | 8 hafta) hafta)
63 (8
hafta)
WT rAAV2/6 | CMV Rattus 22 (8 hafta) | 5 (8 hafta) | - haAyNT - (127)
norvegicus +)
WT S129A rAAV2/6 | CMV Rattus 70 (8 hafta) | 16 (8 hafta) pS129 (+)
norvegicus PK (+)
WT S1290 rAAV2/6 | CMV Rattus 10 (8 hafta) | Y I &y®kLJ
norvegicus
A30P rAAV2/6 | CMV Rattus 20 (8 hafta) | 3 (8 hafta)
norvegicus
A30P rAAV2/6 | CMV Rattus 70 (8 hafta) | 15(8 hafta)
S129A norvegicus
A30P rAAV2/6 | CMV Rattus YIePL) |YI ePLJ
S129D norvegicus
WT rAAV2/6 | Synl Rattus >70 (816 | 60 (81660 (816 "-a A y N 1| Motor asimetri (128)
norvegicus | hafta) hafta) hafta) (+)
pS129 (+)
PK (+)
Y ¢l yPYFWTYWdtypddo, | 6 y Pt G A LI
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Tablo 2.2+ A NJ f @S 1 BIANINI{NISGRt P 2(REEIB)SNR O RS Tl YO
Striatal Striatal
Alfa- |y S§1 41| Promoter | ¢ N NJ b A INI T erminal dopamin | 7y { t NT| Motor belirtiler Refe
aiAyiNi 1HéoP 1-80P |[1+F&oP rans
WT rAAV2/5 | CBA/CMV| Rattus 60 (8 hafta) | 42 (8 hafta) | - - Motor asimetri (129)
hibrid norvegicus Postural instabilite
Somatosensori asimett
31 TtSYyYSYAS
tactile stimulatior
WT rAAV2/7 | CMVISyAl | Mus 19, 45, 57 (4 17, 56, 73 (4 - h. Motor asimetri (130)
musculus hafta) hafta) a& A Y N1 { Motor koordinasyon
WT rAAV2/7 | CMVISyrl | Mus 23, 50, 82 (8 56, 86 (8| - (+) 021 dz] f dz€ dz
musculus hafta) hafta) pS129(+) |! T £ YPO
aktivite
A53T rAAV2/7 | CMVISyAl | Mus 51 (4 hafta) | 57 (4 hafta) | - haAyN{-
musculus +)
pS129 (+)
A53T rAAV2/7 | CMVISyAl | Mus 59 (8 hafta) | 91 (8 hafta) | - haAyN{- (130)
musculus +)
pS129 (+)
A53T rAAV2/7 | CMVISyAl | Rattus 80 (4 hafta) |! T I # Y P 92(4 h-3 Ay N | Motor asimetri (131)
norvegicus *Kantitize hafta) +) Motor  koordinasyon
SRAf YS ubikitin (+) | © 2 | dz] t dz& dz
'T1EYPO 1
aktivite
Y ¢l YyPYFWTYWdtypddo, | 6 y Pt G A LI
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Tablo 2.2+ A NI £ @81 &IANINH NISORT Pr2(828E28)SNA 0 RS I Y O

Striatal Striatal

Alfa 1, S§1 G 1| Promoter | ¢ N NJ b AINI TG SNIYAYF | dopamin | T y' 1 £ NT | Motor belirtiler Refe
aiAyN] 1HéoP (%) 1F8o6P rans
A53T rAAV2/7 | CMVISyrl | Rattus 80 (16 hafta)|! T I £ YPO |- hEAYNT|[!'TIFEfYPO &Ll (132

norvegicus (+) Motor asimetri

pS129 (+)

Mus 30 (20 hafta)[! T | £ YPO |- -

muscuus

Callithrix 2011 hafta)|! T I £ YPO |- -

jacchus

Y ¢l YyPYFWTYWdtypsdo, | 6 F y Pt G A LI
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LRRKZLeucinerich repeated kinase 2

LRRK2A Sy Ydzil a2yt NP 3ISoce o6Fo6flFyaPof P
AfAD ] AL GIEOA NINE YRAEEHVRI| KE & GF yi WI2WR SK &SN &/ M)
artan motor bozukluklar, striataldopamin & f P@SNAt YSaAaAYRS |1
dopaminerjky' | NR Yy f | NPy  eSNPaRNB/adk T 0 (REEBINAnEa A 6 G A N.
moR St f SNAY ceipdmyirRiiky | BB @IRBF2Y S t1 AfS
odzf 3dzf I NJ 31 &G SNAE SYSYAO (AN

Parkin

Parkin, PRKNISYy A (F N} FPYRIY (2Rt Yyl yh 6 AN dz
SYTAYIFOGAL F{LGABAGSAAYRSTA FHE ftYlF YR INKESY
RNONYNf YIBARRER AAI a2yt NPZX SNJ Sy oHidgt Il yIpr
At Ao 1At GLPER Nayart modigritde;dabamind | P S Narépviedria A O3S y
6b90 &aSOA@SEtSNAYRS ITFEfYFY 2NIF RSNBOSRS
31 NNf RNEN O0Af RANAE YAO &S dépSminefikg NNF P B NPY R |
FyflFYEP RSNBEOSRS {(108 RO)BudunlddirikizNidzhnt perkiny P 6 G P I
(Parkinv oMM 0 LINRGSAYAYAY AFFIRS SRAftRAEA (NI
ve ilerleyici motor bozukluklar, Siopaminerjiky | NRIy@ 0 P = dogaminekjik § I f
GSNYAYLFffSNRS KB7WE ¥IANAIET GBSV YiA NG A NI+ OPt PX
LI NJ AY LINBPGSAYE SNR WAV NRI RAR A A dpaRidediR RS RF
VI NRYfFNPY LINPINBBRNFT (Fe@o0oP Il &aG§SNRE YAOUAI

PINK1 PTENinduced putative kinase 1)

tLbYM LINRPGSAYAS tIFENJAY AfS 0SNIo6SNE
YAG212YRNRAREFE KI &N @S 271 ZapoptdzisBA2Ft a1 Gt NENIFSY F
F{GAQDlI ag2ydzydz Sy 3ISt @IRR OtBzbmal Résési yeN erkeS | G SR
ol 6t I y3IPcef PPINKIA SF1 {YIdEi teRyRR1E  (NBDY Y PO G P NJ

PINK1 knockout hayvan modellerinde; mitokondriyalA 6 £ S @ 1 éoPy
3117t SYRA €A Zvitdnif Yestriald@aidiniseyiyelerinin progresif olarak
T f RPEP (b40,14R PINKIf modebeti, niydbstriatal dejenerasyon ve LC



27

2t dzodzYdz 3A0A Kl adlfPEPY YI22N) odzA 3dz | NPy
LIk G2 FAT &2 tt2A2 ALINRYAS AG/SE SINIAYS INB £ E SNAYAY |yl

DJ1

DIMm 3ASYy Ydzil ae2yfFNP 20621 2YIFf NBASEAT
(142) DIm LINRPGSAYAZ YAG212YyRNREIf  PNEG NIeyNIPION
21aARIFIGAT &adNBa aSyal NN LINRAGOSHKOEE oI LIS
Y2RSttft SNAYRS FTFHEYPOS f 2 (dBpdrgini 8 NI PIOISINR @ A B
31 TESYANLISYS {bO R2LIdogayisiNEAA e Syt | SN RISI &8RO
311t S(YIY)Binunla birlikte, D& Yh @S /ptk.[c FINBfSNRAY
8l yiSyAraetS StRS SARYSYNPWYNI yha&Hy S NA yKRS =
unilateral dopaminerjiky' | NRB y | £ 11I8PL) 2t Rdz€EdzZ T FYLFY A
OAf T GSNIE 2fFNF{ &Fre&PtRPEP AITESWEUSYYAD .
coeruleus dejenerasyonu ve orta derecede daviRd a | 021 dz] £ dzl £ I NJ
(1430 . dz Y2RStAY>S GSININIIFYIOATfANIAEA &l €
Af SNI S& A OAP NINENSI GABYARA | Nzt G (N NP0 Y 8PO 2 KINIO A £ S C
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3D9w94 @GS _ mbc¢t9a
3.1.0eneyH & @I yf I NP

.dz cel £t POYI RIF 0 OVA yARIEY I IERING PWERIT d 2 f Py
Sprague Dawleyi A LJA RA O A  a6Pyodl Wit A ON® 1{dE el WIREtNIPI | OS i
58y Se !'@a3dZ Yl @S I NIsGiPNNH OF8 KB EISA kR By
Hayvan DeneyleriYerel Etik Kurulu karar no: 2014M440). { Pcel yf I NE 1 | T
2NIF YEFNPYIl dz2dzy alreflreroAft YSESNR AceAy F
RSYSeft SNAY [ R NIP{i bzOF 8l 3ISHGANRE RAf SN 5Sy¢
HngH 2R aPOl 1t PEPYRIFX MH alltd FeRPyftPl=
G§SNOAK G§SadAaA aNNBaA KINAROAYRS &8AeS0OS1 @S

3.2. Stereotaksik &rahi
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TZIH YYX 5DURS HZIc YY GSYiUNI S AYAftRAD® 51 ]
RI {C Af3IAEA {1 22NRAYLFGEFNI SyeaS|1ikd SRAfF
5DYRS Sy T wmn RFE1A1F 0S1ftSYyRAL1GSY az2yN

@l O et 0S@AYy R21dzdzyRIYy Pl NPftRPD [/ Af
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(v DGAAVEOCt SyeSlaArez2ydz &l LIPtLFyYy 3ANHzZI oyl
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AYYNy26f20ftFYF 6T.0 &1 yaGaSYA AfS AyOStSyy
ANYzL) 6yTpno @S T. FylFLtATESNAYRS {dzZf £} yPt |
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5SySeée az2ydzef | NPYPYy KI &gl yft NPy ANY A A
0 dzf dzy RdzNXzt ISRI SNJ KSWP oRSY KI &8 Gy I NHz0 dzy R
8F LIPERP 6 S{TAf o0dHUO®

-Yeni Nesne Tanima

-Yiikseltilmis Arti Labirent
-Agik Alan

-Silindir
-Apomorfinle indiiklenen
Lokomotor Aktivite ve Dénme

Morris Su Labirenti

S1Afa2zd@N® O o0d SOX SNty Ay OBS SSTYISIIMWYYS &1 Ly
zaman dilimleri

341., SYA bSayS ¢lFyPYlI ¢SadAr 6,bc¢cco

CSYyA ySayS GFyPYlF GSAaGAZ {1SYANBSYf SNJF
2NI I YRF o0dzf dzy 'y @SyA ySayStSNIS RFEKEF FI1:

8L LIPEIY OANMEKIFPI I GS&aGARANI
.dz 6840 AceAyZ nnEnn OY O6Né&N]lfNENYRSI ¢
1dziidz (dzf £ I yPERPD | @@yt FN G§SadAy mod @S

RNT SySeS I fPoYLFLEFINP &l €fFYyRPP od INY 1 dzi
@S LISNGRSN0O SoAlG dzZ F1tPldlF 2101 6S1AftRS o
AMA ySayS B@SNISOUANARTERA® | @@Fyftl N ySay!
2NIF &Pyl (2yRdz 9SS KlIé&g@gkytl NPy mn RFETALTE
RIySYy aSataSsAyYS|y FYFIOPefl s m &ltdG a2y NF=Z
NBy1l 2tFNI1 FENJEP 2ty @SyA O0ANI ySaysS &
ySayStSNB INJ+F&AP RIyN] 2fF0F]1 06S1AtRS 0P
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1dzf €t FyPEIFNI ] (FePl &l LJPERPD . dz A&NNB A SN
TFYFYyS ySayStSNBE el LEPRP2 1T hR]T NBG tAANRGYS v
(EthoVisiohXT,Noldusinformational TechnologyVageningen, Hollandale analiz

SRAftRA® ¢SAaGAY od INYRS el LIPflIYy ySaySt SN
0SttSeAr GSad SGYS]T FYFOPeftIr T RSEAGUHUANRTE S
AlA ySaySRSy RS NBy]l @S O0STAf iddyvanNar{ FI N
8y P 06STAEtRS {dzidzydzy 2NIl APyl 0PN} ] PERP
KIFI&@glytlNPYy SailiA @S &8SyAaA ySayS AfS 3ISeiN
SRAtRA® {AAaGSYAY FyFEtAT F&FNJENPTNKLY EDD 2z
& RIF 1y L&l l1tlNPetl ySaySear {(SoFSiYyS RI
{2y dioPaIN) RS y&lydz2 t YI{ NI SNB @8NP F&NPx &8
KSNJ A1A ySaySeftS 3ISeANRtSYy (281 ¥PEPYWPY !
AlA ySaySeS @FLIWPEP G2LX Y T A&FNBG aPilft P

3.42. Morris Su Labirenti Testi
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I @ RPYfl ABIARMNP A 6f SY dz23dz | yYI YPO {2y 0NRT
a2ydzeef F NP NBFSNIya ftPYFNI]1 | ENB@eNMEYRN n
ANY o62&8dzy Ol KSNJ INWZ] GK-SENI NERS B &2FyYR] FNITNJN
YSNY ST AYS FNJFEFENP RIYN] 2tFNF17 dFylF o
AT ESYYAS 2fly LXIFGF2NNdz odzf YFEFNP o6S1¢f.
odzt I YI@ly aPclyfl N LI I GF2NMaZ NXRdzas NNY S NR
0S1tSOAftRA @S aPcelyfl NPy LI GF2NX¥dzy @&SNR
. NONYy KFegrytFIN GFry1Py &alFRSOS o0ANI y21dl a
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I NJ F &Pyl dz23dzy I+ ePfl NRIFI @8SNISOGANRE SY o
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SG1AaAYyA LRaGairyl LIGA] R2LI YAYSNEAI] NB a S
NBASLIi| NI SNAYAY &aidARN2M28N2 yf dz IMEGR (KSHRESD I yNETi |
RFEONI YyPOEFNI JITESYAND ! yAL | podnbdinflezpy 2571 & A
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02@dzy Ol {SYRA SUNIFPYRIF (1l RSTI RIYRNEL
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a2y dzOdz 2t dzoty NNNy AfS KSRST hdlaNglii @A y t SNJF
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obPpdMP . S& AigseksiPAUP Y f | NPY PYy 5

| @@Lyt FNI {IFIND2YRA21 aAlG 3¢ dekRpit@oNA f SNB
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3.5.2. Doku le@mojenizasyonu

t NEPGSAYE SNAYy 2S¢t NT SNAYRS KINB1SG St
KNONBt SNAY LI Nrel fFylFINI{ all 12ydzZidz LINERI
Yl cef F T R21dz @S KN OmdofmSdbprecipitatibbgRIPA) Y I | A
GF YL2YydzZ LI Nlel f INGYS &S50 Sy | ALONRYG SASAT A & A
@ GFEOotFAaYF] AcAyYy 2HUfA] LINRGSFT AYyKAOAGZ
| NY S$1f SNA yil NadgEdpeirdsssdm) mn xf kY3 6S8AYy FEP
0S1TAft RS wLt! @S S1f SWSy (wLRtlINI LINRLISY dzy diyy K
Tof SY 02 8&dzy Odolu biNJF BAPteS NImatsizR 8dildi Tampon ve
AYKAGAGI NI 81fS8SySy | NY S| On$iNSonizt Rupdr #@y A | K
Ultrasonic Homogenizer, Georgia, ABlle 5Mn & YA & NNt Gy 1 LS NHK |
1rEYreryl RS1Z K2Y22SyATlS SRAfRA® 9fRS
OA K I TKRbbta ICentéifuge 3500, Kubota Corporation, Tokyo, Japprya000
NLIY U RDREbnRHW1 AL &FYOINRFNE SRAE RA Mar{ I y i N&
F | NNLPESpoRdsorfd,5mL) f PYRP &y ncSHF SRPERI RP O
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| SNJ 0ANI ANLISNY I G y i Picindhoekiy RBI(BEA) LINE G S
@1 yi@Mpl dzf £ I yPE I NI 1 | KlelNP RN 423225 Ahdayio A ceA y
ScientificABD artankonsantrasyonlarda 7 adbbvine serumalbuming@ . { ! 0 A S NXB
LINEGSAY cl 1 8KMRRIA S] hodldl IFEIADR MISYNSSR/® t NB
@1 LIPE I OF 1 2d ! ¢S KAIWAR I FidEyl NaPVIBS NASY | G MY mAan
2N} YPYl dz223dzy 2fFOF1 6S1TAftRSST ydzYdzySt SNJ
2nYdf Nl olF 1PN aNt FlLd ocell StGAGA dakdhy ISY
solutionK I T PNXI I yYRP® bdzydzyS @S & GheryhBnublive | NR Iy
a0 yRINIGFY N@eSNJ 1S1T 2tF0F1 6S1AftRSZI doc
SRAftRAZ | £feNYRSY |1 yO0OS 2RI &aPOl{tPEPYRI
RNONNNf RN® {LISTONRF202YSIUNBE AfS pcH yYU]
RSESNI SNA | f eNft RN® {{GFyRFNIEfIFNPY ihoaz2NDbl
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konsantrasyondt 0 a2 Nblya 3INI FAEA @Pl | NPtRPP { I
ydzYdzy SRS{A LINRPGSAY (12yalyiNlaez2ydz KSal L
LINEPGSAY A@SNBY aNLSNYylFidlryid KFEOYAZXZ 2S5t S
numunenin konsantras 2 Yy dzy' I o1 €t Ny YSaA At S 0 dz dzy Rdzd

3.5.4. NumunelerinHT PNX | yYI &P

PYGAT2NIFN GALA] 2t NF 12 LINPGSAYE SNR
ol £t 3StSNJ LINPUSAYAY o o2édzifdz &1 LIPAP A ceA
oF €t FyYl ol f 33EAAYYS LINBRIOSSAoYAAf yB SRESN/ I TIANINISO SEREA
12L1 NPNRPNISAYAY o o62edzifdz &l LJPAaPYPY RNI
t NEGSAYESNAY RSYyIFGNN}&de2ydz AcAy 3ISyStfa
12LF NPt YIFAP AcAYt ARYRAREPEAOA | 2Fyfl N {dz

t NEGSAYt SNAY & LJPAaPYP RNI TAYOANI KIf A
dz8 3dzy K| OA YR 8 LJI Spode®fiorfde,2 mL) kondu. Proteinlerin
RSyl (i NNI & & Sayiple baffe¥NBO00B, EQS Sample Bu#ét Thermo Fisher
Scientific, Masachusetts, ABB) A Y RA NH S yWSNUAF LI &5 | yiR f 1d
Y dz& dzOdz] £ I NI & N f Sy 3i0OKdarsaingle bfuffe0'dd iL'iGadary n
G-YSNJ I LJG2SaGly2f ydzYdzySt SNBE St SyRA® YI {1
bdzYdzy S RSyl GNNB SRAOA I 21 yENWHsFmanNES & A OA
02mhalydNATNS OAKFTPYl {(2YFNI1 KPite Hpnn
1TFNPOYFEFNP &l €flyRPd t NPUGSAVIRENAKa RSY | (

PAPIPARRIVSAI yAeS o0S1tSGATSNS] o021t Yl &t
OoPp PpP® bdzYdzy St SNANNIWEYS N1 fSyvySaar @S

TYYdzy206f 20t FYFRF ANLISNYI Gy &PY RILINEBES A
St STGNRBTF2NBIT A 1dzf € yPt PN t NBGSAY T Ay OAN
lyed2yiAl RSGSNEBIY AtS dzZl dzytdzZl £ NP AfS 2N
t NPGSAYESNI2StAYy € 0SSyl SNA @ PLIPa®ROK eRERS
AfSNISNW® tNRGSAY TAYOANISNAYAY OANRY ol 0
F@NPOYlF Y2f STNfSNI I EPNIPLEFNPYIlI 3JINB 2fd
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,N1ESYSESNE | &8y PRaRSNIRISSASY A@S aD @tPRSy 23 Fa A
ydzydzySaax 2ftF0OF1 06S{AfRS &l LIPPRRPOWSE S$ KN
on @t a4l er{1troPl 2ftIN}¥1 mMuHn RITAQlFRIF 3
ydzydzy St SNAY SoAld KPIRIF @S dzyAFTF2NXY O0ANI O
CONNNGYS AO0ESYAYAY az2yfl yRPNPIPYI aoPS f MaiyS Oy
I NBS5 IMnaSPAeSaAyA ISeYSara o0S1tSYRAO®

3.5.6. Proteinlerin Tansferi

¢NF YyaFSNI RNTSySeEAYRST StSTaONRTaAaSE |t
YSYONI Yl R2ENMHz St STONR1a&St TSeANBSYT A
membranal 1 G I NPt YI &P al €t y PN

¢ NJ y&fSND2 IRNWNP Sy S1 1dzf £ yPf I NNROOG | LIPf R
NuPAGE Transfer Buffer (20X)Thermo Fisher Scientifidylassachusetts, ABD§on
KIOYAY samnUdz YSiGly2tf 2t 01 06S{|AMBRS RAA
t NEGSAYESNAY GNIYaTFTSNI SRAEtSOSEA YSYONI yf |
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1dzNYzG Y 1 FEPGEI NP @S KIF@tdz 1 EPGEF NI dz2 Fdz

KARNRF20A1EAEAYA T FE€GFNIT LINRGSrmanfat SNA R
p RFE{All YSily2ttS @PllIyRP®d ! NRPYRIYy ™
GFrYLR2Yyde2tl wn RIFETAlF @P1IFYRP® YdzNHzi YI |
LINPGSAY GNIYYAFTSNAYAY GSNAYAYA RNONNBOATL S
GNF yaFSNI FYLRYyd2tl @Pl1lIYRP® 5FKIF | yOSRES
OA K I Ap®lg Instrdmentation) 2 Y Rdzd ¢ NI YAFSNI (I YLI2Yydz Af S

KFE@l 1FolNOPEP (FEYFYFAP Aceiy NISNAYRSY
membrang SNI SO GANARE RAZ YSYONIyYyPy NISNARYyS @S
o2edzif I NRIN 1SaAtSy {dzNHziYlF (I €PGtl NP &SNJ
2St @S 1 dNHziYI Al VRBRBYRINY y2& dzdill y 35St SOS
OAKIT Pyl TIRE WATATNPY NI SNAYS &SNISOGANRER
12ydz Rdzd YFOGYFYyfFN | NF¥aPyRI St STGNR] &St
OGN YAFSNRAYA 3ISNS]TE{SOGANNS] AceAys 1FavYl
NT SNI SNAYRSY INWEft2l NOFYSR |3 KoeAdFS N{BH{6 F NOPEP |
. ANRSY FEiIEF YSYONXYyF GNIFya¥FSNI &l LIPELF OF €
KFE@ftdz 1{FEPUGEFNRIY 2tdzoly &l yYROA e SNJ 6AND
OAKFT PYl @SNXISAFSENRATURNYLIBGAOAKST Pt i MIYPO |
al TAYSyAy Nad (LI eP {FLIGPEEFNI]l &aloAlGt S
2t O]l 6S{TAfRS F&FNXFyINI1 Sy +1 o &b Fd

OoPpdTPd® aSYONI yElNPYy . ty2INo2RL e2S dz NA Y S NJ

TYYdzy206t 20t 1 Yl AcAy (dz fFyPElFYy YSYo NI\
oFEEEFNI ! YOGAT2NIFNPY YSYONI YL alLlSaArTag
YSYONI YEINPYy o6f21le az2ft Naezzydz AftS o6ft2718S
proteinler membrana sPa A FA]l 2t Yl &Ly o6AN) 6S{TAtRS ot
KSRST 2fYlLeély ol t3StSNBE oFle€tlyYlFIaP Sy3aSt
AYYNy22SyAaAGaSt SNA RNON] 2fRdz€dzyRIYy |y
2t aPt PEP RI RObE Ne| UANNIE350,Rierog S0R BHS (TEe2a,

Thermo Scientific, Massacchusetts, ABDeA Y RS 2p 3IkY[ 2t OF 1 ¢
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G271dz Aft8 KITPNIIFIYlYy a2tNagz2y 1dftlyPtRP
of 21l 2 a2t Naez2ydz Af SPRIR2Y (dP LFYIRIRE {m LI H INP Y
el 1t &8POPRI &FLffFYyRPD® .t21F2 8FYlIAPYF
2Nl yEI NRFE daSe8NBfiAt SNB1 KIFETPNIIFYYPO LINRY.
Dokularda ifade edilen aa A Yy N1 f SAYy @Sy PDCItf WS {0 I ANG
monoklonal antl- £ FF aAY N1t SAY | yiA] 2 NX&FP ahtikojun c HT =
6romodpTnE ! 00FYO (dAfFyPEtRPP aSYONIyfl NJ
anti-alfad A Y N1 £ SAY FyadA{12N cl 1St iA@RE2000S wmc
seySt GYS 2Nl Yy PYRIGFK hntikBrivdlel 1y s4ap doyuhcd, (Ha8 R S
el f 1 FfF&POPRE alffryYFel oPNI1PEFNF] AY]
FYFOP&t S &AYE LI 2T AT -sinAptofiniantikoNISIST6R Sighmay 2 |
Aldrich)] dzf £ I Yy PE I NI 1 | f eeNf RN® aSYONI yEIl-N mYpn
sinaptofizin antikoru ile 148 saat boyunca, +@Q RSy { N6 S SRAf RA® t N
2SttSNBE &8N1ftSYSET YSYONYXyl GNIYyaF¥SNI @S |y
ydzYdzy § yAPeASi (& AfA1GS @S a2NHzyadd o0ANI 68
12YUNREfdz I YIFOPetl &@N1fSYS {12y0iNREtN 2f NI
olarak bulunan betaubulin-L L L LINE (0 S A-yibulin-B SkeA Y RA &b NBSEH NPY
AeAy S YS8XoMdTYpinn ASaNBEGYS etetuglimyIRlF KT
antikoru (T 2200, Sigma Aldrich) ile®0 dakika boyunca, ¥@&Q RAS/ { N6 S SRAf RA

obPpdyd {ST2YRSNI ! yiA{2Ndha NI I Ty Nol &e@:

{S1T2YRSNI FYGAT2NI I NE KSRSWFYSINNRIGWAYS?2
GFryPe&FENI {1 2yEtFNF o0 €f | yPNID, eKoNBF Aridikéra I £ Y I ]
12y2dza3S SRAfYAS SyTAY @S 2NIFYl S1tSySy
OANI NBlFl1aArez2y NNNYyNyS 21aARS 2f dz2N®

aSYONI yEFNE 0 €Ff AY[2INY P NP LINK ¥ NI 6 § B NY
FYGAT2N el T SEGAESNAYRSY | f PYRP @S ¢. {¢ A
@P1FYRPD tNAYSNI FyiGdA12NIFN A€S 2 dzo G dzN.
1dzf € FyPElOF1 31 NNYyGINt Svwd BoPyoaSYRY 8 S AR H ¢z
1dzf £ I Y Pt RPO -aia@ Wy NI Y SSHENOYIDWBII R FARAY |y GdAl 2N
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anti-mouse(7076, Cell signalling technololgg.), anti-GFP antikorundan sonrabbit
anti-chickenlgY H&Lap6753,Abcamd S1 2 Y RS NI | Yy IR ES WM 1ANP GA A § ]
edildi. Anti(-tubulin 1l antikorundan sonra isanti-rabbit (7074, Cell signalling
technologylnc)d S1 2y RSNJ I yiA]l2NP | dEQIREBUCPalk® @S A
028dzyOF 3ISNteSTt FHFERANFRENIPF YIAT2NI I NP @S
AeAys ¢.{¢ AfS H 18T MAUYINIRFTALFIE RAAGA
DI NNYGNfSYS AceAy KFT PN adzoadNF G 1 AGA
A®AyRSY ePlly f dzZYAy 24 wm@™M RN PYRR q i
kemilumired  ya { I NPOPYP KI 1T PNI IKydakPihageDStadwy G N |
4000 MM) @ SNI SOUGANAE SY YSYONIYRISEZ oFyd 31 NNf
& A \eiN:14f kDa, GFP:2EDa, sinaptofizin:38 5 I Fubulin 11:1551 51 0 NI SNR Y
8L 1t1r0P]l nZedal YR 1 SXNPO®RYPYYAINRLALISG &I NRT
0S1TAtRS &lFLe&PtYILAP &l €flyRP® aSYoNIy &l {f
SRAfRA® TyiNolaezy aPNIaByYRNyLHNGHRIFNRYS 31
(Caestream M Software 5.0.2.26, Carestream Health, ABB dijital halde
1Fe@RSRAfRA® Ty {Nolaez2yRIy a2y Nl adzaiNIi

~ A

GSTYNINJ Il NNYGNESNI £ PYRP @S {1 @8RSRAfRAO®
oPpdPphpPd® DI SINFNINS BERANA BYSaA

YI2RSRAHEWE INEEY N fFSAY S DCt Ztubulimh y I LJG 2
LINEGSAYESNAYAY oyl &2 ¢ dyhagdz) fl.49MatiorAll NNy G N
Institutes of Health, ABD| dzf £ I yPf F N} {1 KSal L} | yRP®d , N f
APNI ¥B¢RIYyl 2886 X8 80S1 FIENJ Pt PRAYN]ABBRAY I
DCt @S AAYIFLIW2FATAY oFyafl NPy Py -téalig dzy f dz] f
LLL LINEGSAYAYAY ol vyl & 2 Edzyf dzE dzy | 2 NI yf
1TFNDPELFOGPNPE PRNURSB® 60dz 2NIF Yy F N {dzf £y

odc® TYYNYy2KAaG21AYEl

TYYdzy2KAa021AYelFX R21dzZ F NRI aLlSaAirTa]
NEBIFI1aAez2yftl N I N} OPt PEPef | Teriel dldink gokuta&i Py P &
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LISAATA]l IyldAaeSyS ole€tlyly 0&NE LINARIYYS ND A
S1T2YRSNI FYGAT2N) 1dzf £ yPE PN {S12YRSN Iy
AtS 12y2dza3S SRAfYASGAN® 9yl AYES 12y2dza3sS ¢
dz6 &G NI G 2NII Yl S1fSYANE SyWiANYlogl 1St NBI 24
o2l yvYl 1T ESYAND . 18fSOS LINRBGSAYESNAY
31 AGSNAE SOAT AN

QX

Qx

Qx

obPcdOMd . SEBAYTSNRAY t SNFNI &2ydz

Hayvanlara 1,2 mL ketamirksilazin (9:10 mg/kg) a2t Ndé& 2y dz A ®LJ
SyeS1iS SRAtSNB| 3ASySt IySadaST A dz3dzA | yR
1FRFNJI 0S1tSYRA® YINRA@I] FNNBad 3ISNeS{tS
GSYGNR{NES {1StS06S17 Ac€yS @IAMRPYHEH{IR PIA NAS
L2 YLI aP &FNRPYPeftl &F1flF0P] O0ANORIU]ALI
verildi. Hepam@ y | NRPY Rl y > @&28dzaf@I1P] Tt &RREIYAIEFF NJ
LI NI F2NXI t RSKAG AYFNTI S SRAf RA® ekdpid@l yt I N
SRAfRA @S 0Se@AyfSNR @P| | NPfRPO®

AP1TINPElY 0S@AYESNI m 3INYy o62&dzyOF sz 2
el TSt iAaAYyRS 0S1tSiGAtSNB]l FAaAlasS SRAfRAZ
bnegeodzi R2f F o Pyl (It RPNPfRPD

3.6.2.Beyiny SAAGE SNAYAY | ITPNIFYYIF&AP

Beyin kesitleri kriyostat (Leidd00CM, Leica Biosystejnse mikrotom(Leica
SM2000 R, Leica Biosystelds) K T £ I NP {dzf € F yPEf I N1 FfPYRF
A0t SYAYS o6FdftlyYFERIY | yOSsf AISAWK i 688 NN¢E e 2
1TFLIEFYEFNF] LRTAGAT 2 F-NIAUT A/NUEFSLEVIESY FSANER A
oNGNyYy @&NIT SefSNR a2t Naez2yf - I{ASYArya a2RINESR]2
(P8920, Sigmaldrich, ABD)RI {f RPNJPf RPX &a2f Naégeydda p R
aPOIF1f PEPYRI {dzNHzYlF &l o06PN} {PfRPD



44

YNR&@2aldld OAKFTP AfST o6SeAylsSKiBSyveS ogNB
@l LIPE I NPYRFY @SGSNXA I NySy 2tF0F] 6S1Af RS
1S5aAGt SNI AYYNY 28 RUAIPK Y &MACIAORIBNS | ¥ T & Ny RPc

aAlINRG2Y OAKITP AfS 1Sard fYlF A06fSYA
1dzNHz 0dzZl AfS 06Sat SYSNB|1 R2YyRdzZNHzf Rdzd YSaA
Hn | dz2 dzOdz] f dz LI I 1€ NJ 1 dzf RAWIWRARP NRES |
YydzYF NI £ F yYRPNPE RP® ! f Pyly 1SaAaidfSNI aPNIapP

688AYAY ONGNY ol f3StSNAYRSY 18aritSNAY
AL 1EFYFoAt YSEAA AcAy 1 dz dzOdz|efeh bidnyfrekzeeS N & A
A2t Nae2ydz |2y dd Rdzd

3.6.3.Antigen Retrieval (AR)

C2NXIfAY @S tC! AfS FAlalaegzy o6l Yl aP
el LIN} T 2ftFNF1 oF&€EtFYFINI{1 FyGAaA2SyAaAl ol €3
028l YIAP &l LYIBRiyYHayPOSiH'@a A&IS SRATAND ! w
FYGA1L2NI FNPY oFetlylOFLeEP FtyGAaAaSyAl ol f 3
ol £t 3StSNAYAY 2NIl &l @PllNPEYlIaAaPT aPOl 1t P’
AlTA O06S1TAfRS @ LIPELFOATLAND

. dz ol f PPNERR2a8GlI 0 OAKITP AtS [EtPYylLy {1
SYTAYFGAL ! wripsin stdle feROPKbP f:3 R E gz 1 f 2 NNNJ &i 21
1dzf £ yPE NI | 2 onIap ONRLIAAY 4Rfodyand 2y dz K
hidroksit (NaOH) ile7.8sm 2t F OF 1 O SARE RBI F ¢ WI & MIRBDA y
ila45dakika3¢ / QRS SUNGRS 0SS 1tSUGAfRA® 'w &I LIPf
frYy (FloPyl &rdle 2t 011 O6S{AftRS e&lyel.y
fFYEFNPY 1Syl NPYRIYf IRNIPWE Y SoHI MESI Maed th!f S N
KARNRTF20A] oOF NA&@SNJ 2f dzo G dzNHzft Rdzd LaPaPE I
NT SNAYRS1{A ONGNYIR2DP& ARNRS| HRBEHR L} YRPPPY
A S NIBEACA/YRESS & NX I yYPO S N30 Ra&ika sonondaR | | A 1 |
fFYEFNPY NI SNAYRS{A GNRLEAAY az2ftNaez2ydz R
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odcdPnd TIY .2eéel Yl

YNAe2adl G OAKITP AtS FEPyly 1S&Adf SNA
l9OFYOD (dzA £ YyPERPD® t NAYSNI FYGAT2NI L+ Ay 1N
2RI aPOI1fPEPYRIF 3ISNS{ft SpéniNBt ReA ® A RX I
% 0,05PBS ile 2x5dakikaz t  OF {1 ©6S1Af RS @Pll yRP® 9YyR?2
o2&k Yl FoFYFAPYRI1{A &adzoadNI Gt SG1Af SO6SN
2t 0Af SOSEA AceAy 1SaridftSNBT 1AGGSTA KARNJ
dakika beklend @ | NRPY R | -tile tBkeail 2ocBakiké2 t L OF 1 6S1Af RS
'@ NPOF Af3IA FEFYyP 2fYF&ly LINPGSAYyEtSNB ol
ot21la &2t Naez2ydz (dZt+FyPtRPd YSaAGE SNI o d:
dokular1defaBSlii Af S &Pl YIRR@eAWRSGA BfSE MINItA. {2 NI Yy RI
FYGA1 2N cel TSt UAT INAQBRE S Alyl] (No & dZSRA i IR P YR
TY1Nolaegz2yRIy &@aiall | DEEA 0-6G3NX RERP]IFYRPOD
kittekikoY Lt SYIy cel T St GA&A dz23dzZ | yI N1 mn RFET1A
0S1Aft RS u RSTlI @PlIYRPOAZHRYP 2T S&AX Gt §ME (¢
RIF1TAlF 06S81tftSYyRA® pQSNJ RF1A1TFEP]L n &@PlLY
adz0 &GN (PYRE Y I MEPMNI 2N Yy PYRIE 2t 011 O6S{Af
{2t Nae2y 1S&AidftSNB dz23dzE I yI N1 o062l YI £ N

aAINRG2Y OAKITP AfS | f PysStaiyf HRPKd B2 f SNA
0003, Genemed)] dzf f I.yNRit NR/P ®dz& 3 dzfalPYO {1 \BE PRI 3 S Nhe
Kuyucuklardaki kesitler ilk olarak FHE! ile 2x5dakika2 f | OF 1 ©6S{1Af RS
9y R22Sy LISNR1aAARFT 1 4A dhenchingh FANE Y2 azSA ¢
RI 1Al QaeRdhihgy RIPWI & PY Rl y & 2dakikaveya axpddkikd NJ o E m
2t OF1 oS 1At RSES &BNlpyRPH ! yiGAT]2NHzy RAESH
SGIAEtSOAYESNAYA | ytSYS] Aceiy 1S85aridtSNB
0S1TtSYRAD® . f21F2 |06 Yl &Py Rieghklyfi arghikla R 2 | dz
KETPNIFYYPO LINRYSNIINY @A | AINI Aokl INSISH AS RSANEAR A A
sonra dokular % 0,05 TB8e 3x10dakikaz t I OF {1 O6S{1{ At RS @P{lIyRP
12y2dzaS SRAtYAS aS12yRSNI FYNOAS] 25N AK oRIANIS 42
TBSI A€t S wmndl NJ RI $oh pldrak kittelkd HRP lileYkbnjuge IstielR&vieiiP ®
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a2t Naez2ydz {SaAarit SNB dz 3dzZ | y-Rie2xDB8akikan R 1 A
TrisHCI ile 1x1@akikaz f F OF { 6 S{1Af RS YaIP{A Ay &K ILIPRNIPH
(K4010,DakoEnVision + SystetdRP, ABD)) dzf f | Yy Pt RP® 51! . I NRBY22
@S KARNR2SY LISNRlaAAOGGSY 2fdooly az2tNaezy
1Sa8A0t SNB dz23dz ' yRP @S o628l yYH NIIANSSINGYAS V1
@FtyPT OF {GFYLRY cll StGA&GA odzf dzyl y 1 dz& dzO
o2edzidl adz dzo2éel FPNbelfI NP {dzZ tFyPtIl NFJ
A0t SYAYRS R21dzZ F NPy KIFalkN 31l N¥SySaayS @S

365 Ku FyPE Yy t NAYSNI ! yGA]2NI I NI

Dokularda alfed Ay N1 f SAY @&l & Pf PYPyrioyiokignaf OS5t Sy
antil £ FF aAYN({fSAY YGA]12NHz 6FoyncHTZ- ! 00FY
GFP antikoru (abo bt n Z I 6 OF YU NPkttt || ¥ PERK ® dzebdzy 6
FYFOP&EFT {b & antitrasing hydionIRse(AbREBAB Fabcan)
hipokampusteanti-NeuNo a! . o1 T X aSNO] AHa®iANVINA NSO yiZdzDIC
¢l FydArfoaNt b Si#xb mFyGA]12NHz mMmYHnn 2N} yPYyRI
dokular ilgili antikorlarile 18 n &l 4 AYy{1NoS SRAfRA®

0 T distikBal Andliz

5SESNI SNE 28I F f RYNI  Kilade ledild P<0,06R & € § Nk 1
istatistikselolarak| y' S ¥dbowl edildi.¢ NY AadlFdAadAaiasSt Iyl Al
Gecadn &1 Pt PYPYRIF 3ISNbeS 1t SodANAKERMpPoBt DNHzLI |
hock y I £ ATt SNJ ¢dz]l S& P& BN VSAtALS YIBINIANISINAT PP
unpaired ttestkullay Pf RP ®

o dy ® Y d it NP Vi fyl NJ

LI e 6088AYy 2YdINREA| APOPaPI47gEaEK,093 bl / f
g NaHC@ 0,098 NakPQ, 0,991 Glu, 500 mL distile su. G&P 6 Py Rl { A YI RR
cel ¥ RNexak 1520 dakika oksijelendirildi ( %95 @+ %5 Cg), son olarak Cagl

el 1 St G@es S¢Sy
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RIPA; 84, mg NaCl, 18l triton x, 50mg DOC, 58 %20 SDS, 333,5 1,5M Tris pH 8.0.
Working solutiom pnYm 2N} yPYyRI wSI3ISyd ! @S wSlhk 3¢

20X MOP$ 5{ @ NNN{YS {MOPSI2)03F, TrisBasep0,5HMNIDS, 0,15

gr EDTA, 25 mL&iGi A £ S adzd 41 T Sed xzrd 2 { MI REPEHPPY 2V I
775 RSEAT AaS F@INIFYl @RIBPfYI@PLI 8SyA el d
¢.{¢T mnnn Y[ RAAGAES adz gmallrithSTe66&)) 1 P NJ
1 mL TweerR0.

2

cf21F2 az2tNaez2ydzT ¢. {¢X 2p 3AKY[ &lecaPi &l
KemilumirensansST mMYmM 2 NJ yYPYyRI fdzYAy2f @S LISNRB{ &A
aaXp CNRLIAAY aid21 az2ft Naez2ydzT pn -3&L ¢ NA LJA .,

%1YF f aAédzy 1f2NNNJ aG21 az2tNaez2ydzT nzwm 3T |
aPOI {€CPEPT bn

rnsnp CNRLIAAY a2f Nae2ydzT  wm mePoelik kasipubht A 1 U
1t 2NNN) ai2]1] az2ftNaez2ydz wmn Y[ 78a@mifaRiPS & dzo
+4cC'debil @ &ANNBef ST RI -RoCdedaldaif P a8 NNBt SNI A ceA Y

51 . az2f Naez2ydzT 5!. {NRY22SYyAI wmYpndi 2Nl yPy
6loynnocx 1 00FY0Od TeAOS (FNPOYIFEFENP &l €
1dzf RPYy Pt

Quenchingi 2 f N& & 2 y dzT MYMYyY @NietdrBlydTrisHCla PN &4 Peé f
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4. BULGULAR
41.AfdA AY N1t STFI BYPREA WS ! Tdzyy {NNBEA . &

YSyA ySay$S T y{Povad 5iC5 adiSh y{RoSEASAD/ NojIf tSHS/T NS
DCt SyeaSilaArez2ydz &l LIPtlLyYy KI&glyfl N RSESNI:

YPRFIYSYtestiR&ST {bX 5D @S {bb5D o6l f3aASt S|
IANHzLI | NRIFE &@SyA ySayS AfS 3ASe@ANRESYy T1+Y
dSEASYSRAEA I T tBYRNIOSBYAEyad®dubd oSRAFSY
1TFNDPEFOGPNYEFEINRIT 5D 3ANMzodzydzy {bb5D 3IANJ
Lyt YEtPl 26 HzNHzY Rdz 0LF ndnp X S1TAf nomdo

Yeni Nesne ile Gegirilen Siirenin Yeni ve Eski Nesnelerle
Gegirilen Toplam Siireye Orani

ey 100+
.
Hen |
(7]
c 804
=5
} .
'g,.‘; o T T
& ; 60+ % T
v
= E
g 5 40+
o
o O
> -
b 20+
c
o
>
N 0 r T >
» & Q Q& ] S Q
& ¢ & ¢ & ¢ ¢
& D c_ﬁ R o S o
f"\(‘ 'c"\(‘ Q ’9\(\ exo
& & R S
(_,$ Q(o 0(9

S1TAfAfa Ry N f SAY ré@@®nudCt PaI{yYaSY RS> &SyA @¢
YySaySt SNI S 3IS i NBufoySLY, nsit NG i3 BhRes SG 1 A &
GFPFll, NG alfas A v N%,SRD@L'GFPQ, (SN+DG alfd A y NF!—J%AQSN+DG orrll;

*p<0.05, SN+DG aa A Yy N1 € SA Y I NHzdaidz[I eI IyYNIN [ ybthl:
Tukey testi)
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UzunR1l Yy SYtestitR&ST {bX 5D @S {bb5D o6l f3St S|
INHzLI | NRIFX &@SyA ySayS AfS 3ASeANARESYy T1+Y
RSEASYSRABASHEHALl t BARYFNPt Shy | BRHz dzy Sy £ SAF
IANHzo dzyl 3II NB @8SyA ySayS AftS ISeANRAEA 1
OLF ndnp= STAf NOHDO D

Yeni Nesne ile Gegirilen Suirenin Yeni ve Eski Nesnelerle
Gegirilen Toplam Siireye Orani

80+

60+ - T

% Yeni Nesne ile Gegirilen Sure/
Toplam Siire (sn)
IS
5

0 T T T
AN .
‘éo " Q\Q QQ 0 Q/\Q (3 X z\(\ éQ
+ 0:‘_,\0 o;g\o Q 0{;\0 ‘_,e"o
B £ &L
&

S| AfAfai @y ®| f SAY @8 DCtun BIEEKBEE 2 § &y doy 55
nesnelerle geeA NA £ Sy & N pRof=BBNISN ar& diylvElE Ajss 0 Y
GFPF1l, NDG alfas A y N 11t0§ WI?G.’)GEP_-)]-Z, MSN+DG alfa A y NF1E NgnDG GF*T“):]-ZA;
*p<0.05,DGalfad A Yy N1 f A3 NBNzyydeyf Yt PS G871 &l v
testi).
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42 Afa-{ AYN1 f SAFI ASERBHEYS S ! IEtkisial £ . St f

a2NNA & adz tFoANBYlIAYRSIfaEBRYNIDSEY QBB 5 |
SyeSlarezydz @+t LIPt LYy KFI&a8glyftl N RSESNI SyRA
51 NI INY o02edzyOF KSNJ RSy SYSNHS  UIXYH BFP2 NJ
£t PYFNF{ @Al AfSy | ENBYNE SEBHESENBERAEAINIZ
GNY 3INYzLIX I NRI 0SSyl SNJ 2f Rdz€dz 31 NNf RN o6 S7.

Gruplarin Ogrenme Egrileri

H0 -8~ Kontrol
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Gruplarin Platform Bélgesini Bulma Siireleri
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Platform Bolgesinde Gegirilen Ortalama Siireler
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Siikroz Tuketiminin Toplam Sivi Tiiketimine Orani
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Acik Kollarda Gegirilen Siirenin Acik ve Kapali Kollarda
Gegirilen Toplam Siireye Orani
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