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EL 

  

 

 

   

 

 

 

stres meydana gel

deneysel Alzheime

n grup (n=10), Hesperidin uygulanan grup (n=10) ve Morin + 
 (n=10). 40 adet rata stereotaksik cerrahi yoluyla 

Yedi  
uygulama sonunda ratlar sa dokuda 

-like kinase-1 
(DCLK-  Alzheimer grubu kontrol 

  grupta NOx seviyeleri 3,23 kat, PC seviyeleri 2 
kat ve AOPP seviyeleri ise 1,37 kat . Morin uygulanan grupta NOx seviyeleri 

se NOx seviyeleri 4,92 kat, PC seviyeleri 1,91 
 

 bir  DCLK-
ak anla . 
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ABSTRACT 

Alzheimer's disease, a neurodegenerative disease, is the most common type of dementia 
among dementias. As in many other diseases, oxidative stress occurs in Alzheimer's 
disease and increases the progression of neuron damage. On the other hand, Morin and 
Hesperidin, which are phenolic compounds, are known to be effective on oxidative stress. 
In this study, it was aimed to examine the effects of Morin and Hesperidin on oxidative 
stress and cognitive functions in an experimental Alzheimer's model induced by 
streptozotocin (STZ). For this purpose, 50 wistar albino male rats were procured and 5 
groups were formed; Control group (n=10), Alzheimer group (n=10), Morin treated group 
(n=10), Hesperidin administered group (n=10) and Morin + Hesperidin combined group 
(n=10). Experimental Alzheimer's model was created by giving STZ to 40 rats by 
stereotaxic surgery. Moris water tank (MWM) test was applied to evaluate Alzheimer's 
disease and cognitive functions of rats. Hesperidin and morin were administered for seven 
days. At the end of this 7-day application, the rats were sacrificed and their brain tissues 
and blood were taken and the levels of Nitric Oxide (NOx) and Protein Carbonyls (PC), 
which are oxidative stress markers in the tissue, and Advanced Protein Oxidation Products 
(AOPP) and Doublecortin-like kinase-1 (DCLK) in the serum. -1) levels were measured. 
As a result of the analysis, NOx, PC and AOPP levels increased 2.57, 2.34 and 1.55 times, 
respectively, in the Alzheimer group compared to the control group. NOx levels decreased 
by 3.23 times, PC levels by 2 times and AOPP levels by 1.37 times in the hesperidin 
treated group. NOx levels decreased 2.79 times, PC levels 1.88 times and AOPP levels 
1.43 times in the morin treated group. In the group in which Morin and Hesperidin were 
combined, NOx levels decreased 4.92 times, PC levels 1.91 times and AOPP levels 1.49 
times. NOx, PC and AOPP levels show a statistically significant difference in all groups. 
When DCLK-1 levels were measured, no statistically significant difference was found 
between the groups. In line with the data we obtained, it was observed that Morin and 
Hesperidin reduced nitrosative and oxidative stress by regulating.  
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Key Words              : Oxidative stress, Nitric Oxide, Moris Water Maze, morin, hesperidin, 
Alzheimer Disease 
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NOx     Nitrik oksit 

PC                Protein karbonilleri 

AOPP  

DCLK-1 Doublecortin like kinase-1 

  

  

APP  

CDK5     - 5 

GSK-     Glikojen sentaz kinaz  3 beta 

TNF      

PS1     Presenilin -1  

PS2     Presenelin -2 

ApoE     Apolipo protein E2 

IL-1     -1 

IL-2     -2 

NMDA    N-metil d aspartat 

MPO     Miyelo peroksidaz 
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HPETE    Hidroperoksi eikosatetraenoik asit 

HETE     Hidroksi eikosatetraenoik asit 

GSH-Px    Glutatyon peroksidaz 

IAPP      

BACE-1    Beta sekretaz enzim -1 

Asp2     Aspartil proteaz-2 

PGE-2                        Prostoglandin E2 
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1.  

 

 

-ADRDA (Natioanal Institute of 

Neurological and Communicative Disorders 

 

yapabilmekte

 

 

 amiloid plaklar, 

 



2 

-

 

  

 2001). Mitokondri 

kata

 

 

 

 

 

  2005).  
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Flavonoidler, antioksidan, antienflamatuar ve anti apoptotik etkileri nedeniyle 

 (Zhao, 2005; Jung ve 

  2017). 

Morin, flavonoller grubuna giren bir flavonoidtir (Lotito ve Frei 2006; 

 

 1994; W  2006; Subash ve Subramanian 

 

Hesperidin narenciye meyvelerinde bol miktarda bulunan bir fitoflavanondur ve kan-beyin 

antioksidan, antienflamatuar ve antiapoptot

3 

-

 

 (STZ) enjekte edilerek ratlarda deneysel Alzheimer 

 uygulanarak bu iki fenolik 

 

Doublecortin Benzeri Kinaz 1 (DCLK-  
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2. GENEL  

2.1. Beyin 

 

 

1- Cerebrum (Serebrum) 
2- Diencephalon 

a. Talamus 
b. Hipotalamus  
c. Epitalamus 
d. Subtalamus 

3-  
a. Mesencephalon (Orta beyin) 
b.  
c.  

4- Cerebellum 

2.1.1. Cerebrum (Serebrum)  

i 

gelirler. 0.25 m2 

ok 
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Resim 2.1.  (Wikimedia, 2022) 

 

 elin 



7 

 

-

2017).  

2.1.2. Diencephalon 

Serebral hemisferl

 

-

 

 

200). 

Subtalamus: Motor aktivitelerden sorumlu olan subtalamus, talamusun ventralinde yer 
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2.1.3.  

den sorumlumdur. Dopamin 

 

 Cerebellum (Serebellum, beyincik

ayar

aksiyon t  

2.2. Alzheimer 

2.2.1. Epidemiyoloji 
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9 740'a 

 ). 

 

,3 olarak tespit edilen bu oran 2019 . 

erkeklerde 

,4'e  

). 

 ve 2020 

lerde %5,1 %6,1 olmak 

Erkeklerde %

%  ve  ise %  

). 

2.2.2.  

asosiasyon korteksinde koline

-

2010; Haass ve Selkoe, 2007). 

2010). 
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-

- - -sekretaz (TACE: 

-   

  

  -

-

- -APP 

- - -

-

-  

40-

monomerler 2-

 2003; Gotz ve  

 2009). 

pro
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-  

  

 2005; 

 total tau ve fosforile tau 

 2009).  

GSK-

 

-

katalitik alt birimi olan presenilini kodlayan Presenilin-1 (PS1) ve Presenilin-2 (PS2) (14. 

kromozomda) genleridir. APP geninde 20 den fazla,  PS1 geninde 178 ve PS2 geninde 14 

   

2010). 

pept
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sinaptik hasar

 2007). 

mitokondrilerde bulunan sitokrom c 

 2002; 

 

 

 

e reaktif 

  

 2001). Mitokondri 

kata

 

 



13 

 

-2 

 1998; Arvanitakis 

 2004).  

- -1, IL-

 2000). Kemokinler monositlerin periferik kandan 

ler, C reaktif 

-

, 2012). 

  2004). Normalde presenilinler kalsiyum 
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2.2.3.  

 

NINCDS-ADRDA (Natioanal Institute of Neurological and Communicative Disorders and 

 

2.2.4. Klinik evreleri 

 

erle 

 

2.3. Serbest Radikaller ve Oksidatif Stres 

Pake, 

 

atom v
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peroksizomlar ve iltih  2007). Serbest radikaller fagositoz, 

nmonoksit, formaldehit, ozon, toluen, alkol ve 

 

ara 

) 

denilmektedir (Halliwell ve  

-), hidroksil (OH.), peroksil (ROO.), lipit peroksil (LOO.), ve 

-), 

dinitrojen trioksit (N2O3) ve lipit peroksi  2002; Halliwell ve 

Gutteridge, 1999; Pham-  2007).  

2.1. Reaktif oksijen (ROT RNT) ve oksidanlar

 (ROT) ) Oksidanlar 

2.-) Nitrik oksit (NO.) Nitrik asit HNO2 

Hidroksil (OH.) Nitrojen dioksit (NO2.) Nitrosil katyonu NO+ 

Peroksil (ROO.)  Nitroksil anyonu NO- 

Lipit peroksil (LOO.)  Dinitrojen tetroksid N2O4 

Alkoksil (RO.)  Dinitrojen trioksid N2O3 

Hidroperoksil (HO2.)  Peroksinitrit ONOO- 

Lipid peroksil (LOO.)  Peroksinitrik asit ONOOH 

  Nitronyum katyonu NO2
+ 

  Nitril klorid NO2Cl 

  Alkil peroksinitrit ROONO
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2.3.1. Nitrik oksit 

(Ignarro, 1987; Palmer, 1988).  

 

(Nussler ve Billiar, 1993

 

olan O2 ve CO2 

 

 2005).   

NOx, nitrik oksit sentaz (NOS) e  

oksit sentaz (iNOS) ( ).  

i sinir sistemi, damar 

kmektedir. Bu 

aktivasyon sonucunda L-

 ( erol, 

1997).  

lir ve NOx sentezi 
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ve L-

 

2.3.2.  

reaksiyona girerek kovalent modifikasyonlar ein 

 

 

(Shacter 2000a

- a).  

nil 

- b; Stadtman ve Levine 2000), 

Proteinlerde bulunan tiyol grupla -

Witko- o-

 

Daha sonra primer modi

girerek sekonder modifikasyo

getirir (Stadtman ve Levine, 2003).  
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-

 Berlett ve Stadtman, 

1997).  

2.3.3.  

amino -

St

oks

acter 2000a; Dalle-Donne 2003a; Stadtman ve Levine 2003; Dalle-

Donne 2003b; Levine 2002; Requena, Levine ve Stadtman 2003). 

2.3.4.   

- tko-

Witko-

k 3- klorotirozin ve 3-5 
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(Winterbourn ve Ketle, 2000). 

2.3.5. Doublecortin-like kinase-1 (DCLK-1) 

- emli ve kritik rollere 

Reiner, 2000). 

-1 yeni 

-

DCLK- - -

Reiner, 2000; Burgess ve Reiner, 2001; Koizumi ve 2017). 

-

 

2009; Havik ve  2012). DCLK-

-

 2011). 

2.3.6. S  

(Kulkarni and Byezkowski 1994; Wills 1987).  



20 

 

(ROO.) hidroperoksi (R-OO-

nde karbon atomu bulunan 

siyonlar durdurulur (Kulkarni and Byezkowski 1994; 

Wills 1987).  

enzimle

A2 

g

antioksidan olan selenyum ise glutat - n 

(Kulkarni and Byezkowski 1994; Wills 1987). 
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2.4. Morin  

flavonoidtir. Morin, Moraceae ailesine ait bitkilerde (Lotito ve Frei 2006; 

 2016), meyvelerde, 

 2006).  

 2006; Subash ve Subramanian 2009), Antialerjik, 

2003), 

Sivaramakrishnan v

-

- -

-

2012) ve Anti-agregasyo

 

-2 diyab

 

2012).  

Mori

.2006). 

-  2009). 
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-

2003). 

-

 

2.5. Hesperidin 

Flavanon hesperitin ve disakkarit rutinozdan meydana gelen bir flavonoid olan Hesperidin 

(3,5,7-trihidroksi flavanon-7-ramnoglukozit) narenciye meyvelerinde bol miktarda bulunan 

nedeniyle kan- 2012).  

aktiviteye sahiptir. Bununla birlikte antioksidan, antienflamatuar, antiapoptotik (Kumar ve 

-hipotansif, anti 

mikrobiyal,  anti-

-

 

Hesperidin, antioksidan, antienflamatuar ve anti-apoptotik etkileri nedeniyle Parkinson 
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silibinin hipokampustaki oksido-

 

 aktivitesi ve serbest radikal 

 

uygulanan APPswe/PS1dE9 

-IV enzim aktivitelerini eski 

-

 , immobilizasyon-

Viswanatha ve  2012). 

. 

 

Hesperidinin kan-

 

 2016). 
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3. MATERYAL & METOT 

-

ve 

-

 

-  

3.1.  

yBOS elde edildi. 

3.2. Deneysel  

-posterior: -

di (Paxinos, G. ve Watson, C., 2004). Koordinat 

koordinatlar il
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Morris  

 

Resim 3.1.  
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Resim 3.2. 
belirlenmesi 

3.3.  

 

Kontrol Grubu 

 

(intraperitonal 5 mg/k

Doublecortin Like Kinaz-1 

(DCLK-1) ve Prot -  
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Alzheimer Grubu 

10 adet wistar albino erkek rata stereotaksik cerrahi ile i.c.v olarak STZ verildi ve modelin 

 

dasyon protein 

Doublecortin Like Kinaz-1 (DCLK-1)ve Protein 

-  

Alzheimer + Morin  

I

-26. 

intra

ler) MWM  sonunda ratlar ketamin (intraperitonal 50 

leri (AOPP), Nitrik oksit (NOx), Doublecortin Like Kinaz-1 (DCLK-1)ve Protein 

-  

Alzheimer + Hesperidin  

I

olan hesperidinin -26. 

hesperidinin 

MWM sonunda ratlar ketamin (intraperitonal 50 mg/kg) ve ksilazin 
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Nitrik oksit (NOx), Doublecortin Like Kinaz-1 (DCLK-1)ve Protein karbonillerini (PC) 

-  

Alzheimer + Morin + Hesperidin  

I

olan morin ve hesperidin

-

esperidin

 testi 

 sonunda ratlar ketamin (intraperitonal 50 mg/kg) ve ksilazin (intraperitonal 

Doublecortin Like Kinaz-1 (DCLK-1) -

 

Resim 3.3  

3.4.  

3.4.1. Morris su labirenti testi (Morris Water Maze, MWM) 

-18. ve 27- Moris 
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- - -

- e 

. Daha sonra hem 

ir toz boya ile su renklendirildi. Havuz tepesinden bir 

si kamera 

ile ka

boyunca tutuldu.   

3.4.2. Dokuda nitrik oksit (NOx) tayini 

Doku nitrik oksit tayin  

 

 0.1 M pH = 7 sodyum fosfat tamponu 

 Griess- N-(1-Naphthyl)ethylenediamine (NEDD)  

 Griess- 3PO4  

 6.4 mM stok Sodyum Nitrit 

 3)  

 0.3 M Sodyum hidroksit 

 4) 
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3.4.3. Dokuda protein karbonil tayini 

 

 

 1.5 M Hidroklorik asit (HCl) 

 10 mM 2.4-Dinitrofenilhidrazin 

  

  

 6 M Guanidin-Hidroklorik asit 

 20 mM potasyum dihidrojen fosfat tamponu (pH=2.3) 

 1:1 (v/v) hacimde Ethanol-Etil asetat 

 

 



32 

 

 

 

 fosfat tamponunda 

 

 

Her bir numune i

TCA eklenerek 12000  

devam edildi.  2 ml Etanol/Etil asetat 

eklenip 12

. 

-HCl eklendi 

-HCl) 

optik dansitesi okundu. 

:  

 

A)  

.  
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B)   

 

C)  

3.4.4.  

-

CEB223Ra -Clone 

 

3.4.5. Serumda doublecortin like kinaz-1 (DCLK-1) tayini 

- an serum numuneleri 

-1 201-11-
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4. BULGULAR 

4.1.  

4 g nde 4 defa 30 dk aral klar ile Moris su labirenti 

(MWM) test  

 ile kurutuldu ve 

kafeslerine geri koyuldular. 

.  

4.1. Moris su labirenti (moris water maze, MWM  

 
 

Testin 2. 

platformu 

 

4.1.). 

grupta 1,78 kat, Hesperidin (100 mg/kg) uygulanan grupta 1,80 kat, Morin ve hesperidinin 

 .). uygulama 

. e istatistiksel 

.).  

Gruplar 
 

Kontrol 
 

Alzheimer 

 
Morin 

 

 
Hesperidin 

 

 
Morin+Hesperidin 

 
 

   a a  a 

   a  a  a 

   a  a  a 

   a  a  a 
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4.1. Moris water maze (MWM . 

4.2.  

4.2.1. Beyin dokusunda nitrik oksit (NOx)  

beyin analizler sonucu 

belirlenen NOx .   

doku NOx seviyeleri alzheimer grubunda kontrol grubuna 

( .).  

intraperitonel morin (10 mg/kg) uygulanan grupta 2,79 kat, oral gavajla hesperidin (100 

mg/kg) uygulanan grupta 3,23 kat, kombine morin ve hesperidin uygulanan grupta 4.92 kat 

( .).  

 

 

*

*

*
*

a

a

a

a

a

a

a
a

a

a

a

a

0

20

40

60

80

100

120

Morris Water Maze Testi 

Kontrol Grubu Alzheimer Grubu
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4.2. nitrik oksit (NOx)  

GRUPLAR  

Kontrol Grubu  

Alzheimer Grubu * 

Morin  a 

Hesperidin  a 

Morin + Hesperidin  *, a, b 

0,05) 
 

b: Morin u y grup  

uygulama grubunda kontrol 

grubunda 1,26 kat, morin ve 

kontrol grubu NOx 

.  

uygulama 

<0,05) .). Uygulama 

 .2.). 

 

4.2. NO  



38 

4.2.2. Beyin dokusunda protein karbonil (PC  

analizler sonucu 

belirlenen PC .   

4.3. protein karbonil (PC)  

GRUPLAR PC (nmol/mg) 

Kontrol Grubu  

Alzheimer Grubu * 

Morin  a 

Hesperidin  a 

Morin + Hesperidin  a 

 
 

rde  

 

(P <0,05) ( 4.3.). 

grupta 1.91 kat a .). gruplar birbiriyle 

 (P>0,05) .). 
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4.3. NOx  

4.2.3.  

edilen AOPP .   

4.4. Serumda AOPP . 

GRUPLAR AOPP (ng/mL) 

Kontrol Grubu  

Alzheimer Grubu * 

Morin  a 

Hesperidin  a 

Morin + Hesperidin  a 

0,05) 
 

 Alzheimer grubu ve 

 4.4.
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grubuna g

 

.). Morin ve hesperidin gruplar birbirleri ile 

>0,05) ekil 4.4.)  

P 

>0,05) ( . .).  

 

4.4. Serumda AOPP)  
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4.2.4. Serum DCLK-  

edilen DCLK-1 .   

4.5. Serumda DCLK-

GRUPLAR DCLK-1 (ng/mL) 

Kontrol Grubu  

Alzheimer Grubu  

Morin   

Hesperidin   

Morin + Hesperidin   

.) 

.). 

 

4.5. Serumda doublecortin like kinase-1 (DCLK-  
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5.   

uygu

10mg/  

ketamin (i.m. 45 mg/kg) ve ksilazin (i.m. 5 mg/kg) verilerek genel 

-

-  

ada, hesperidin  

APPswe/PS1dE9 transgenik fare Alzheimer modelinde  

 eylemlerinde 

. 

(Thenmozhi ve  2017). 

 

-
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. 2001).  

 

 ve ROS-RNS 

erminalde 

Bulut, 2003).  

 -42  

MDA ve NOx seviyelerini 

bildir (Mohammadi ve  2021). 

 ratlara intranasal olarak 

peroksidayonunu, NOx konsantrasyonunu, asetilkolin esteraz seviyelerini ve GSH 

 2017). 

Ratl

  

Jangra ve   3 

Alzheimer modelinde Hesperidinin hipokampustaki oksido-nitrosatif stres ve inflamasyona 

(Jangra ve Hesperidinin 

larda antioksidan aktivitesi  

hem in vitro hemde in vivo . . 

. 2005; . 2009; Choi, 2008

dik.  
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1-42 

1-42 

 2021). 

 2012). 

Morinin osteoartrit ve oksidatif strese 

morinin protoglandin E2 (PGE-

-

) ve siklooksijenaz-2 ekspresyonunu mRNA ve 

 etkisinin NF-

KB aktivasyonu - -

KB translokasyonunu inhibe ederek ger (Ch  2012). 

di

  2014). 
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