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In vitro Alzheimer Modeli 7

 Kanser hiicre hatti modelleri
— SH-SY-5Y
— Dusuk maliyetli

— Kdalturleri, iPSC ve NPC’lere kiyasla oldukca kolay ve iyi tanimli

— Kanser hicrelerinden gelistirilen modeller, saglikl olgun néronlardan yapisal
farklihklar gostermektedir

* indiiklenebilir pluripotent kok hiicre modelleri

— Alzheimer iliskili mutasyonlari tasiyan bireylerden alinan htcrelerden elde
edilen iPSC'ler sayesinde genetik manipilasyonlara ihtiya¢ duyulmaz

Bir kisiden elde edilen iPSC'ler beyinde bulunan tim hcre tiplerine
farklilasma kapasitesi tasir

— iPSC kulturlerinin gelistirilmeleri ve devamliliklarinin saglanmasina yonelik
standardize protokoller eksik

— Kanser hticre hatlari ve NPC kdkenli kilturlere nazaran daha maliyetlidir
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* Noronal dncul hiicre modelleri
— NPC’ler, noronlara farkhlastirilana dek AH iliskili proteinleri disiik seviyede
ifade ederler
— Deneysel serebral organoid modellerine gore gorece daha kolay ve diisiik
maliyetli olup

— Beynin farkh bolgelerinde bulunan farkli tiplerde néronlarin
farkhlastirilmalarina yonelik detayh protokoller mevcut degildir

 Serebral organoidler

— Farkli beyin bolgelerine 6zgl serebral organoidler hiicresel bilesimi, yapisal
ozellikleri ve molekiiler siiregleri simiile etme kapasiteleri ile modellenen
beyin bolgesini yansitmakta daha basarilh

— Gorece yuksek maliyetlidir ve yliksek seviyede yetkinlik gerektirir
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B-amiloid

— Oksidatif stresi indukler

— ABl_42, A31-4o; ABZS-35

Gen modifikasyonlari

— Presenilin 1 (PSEN1),
PSEN 2

— Amiloid Prekursor
Protein (APP)

Regenerative Research 2013;2(2):8-13
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Objective: Hesperidin and naringin are flavonoids that are found in citrus fruits. Our aim was to  Received 22 February 2022
create an in vitro model of Alzheimer’s disease (AD) and to evaluate the neuroprotective effects ~ Accepted 1 April 2022

of hesperidin and naringin in WIIS. KEYWORDS

Methods: AB,. ,, was used to create an el in SK-N-AS cells. The cytotoxicity of hesperidin Alzheimer's disease; B-amyloid;
and naringin was evaluated using MTT. B-amyloid, tau and a-synuclein distributions were analyzed  Tau; Hesperidin; Naringin
using indirect immunoperoxidase staining to investigate the neuroprotective effects of hesperidin

and naringin.

Results: The AD model was created by 1uM hours after ThT stalmng The intensity

of B-amyloid was reduced through both hesp d naringin treatment in AD model cells.

Both flavonoids significantly decreased the intensity of a-synuclein in SK-N-AS and AD model cells.

Conclusions: Hesperidin and naringin can be potentially used as neuroprotective agents. Naringin
may be more effective than hesperidin in the accumulation of B-amyloid and tau proteins.
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Hesperidin ve Narinjin

noroprotektif etkilerinin arastiriimasi
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SK-N-AS Hiicreleri

Insan néroblastom hiicre hatti




Hiicre Kulturu

DMEM (Dulbecco's Modified Eagle Medium)

%10 FBS (Fetal Bovine Serum)
%1 Penisilin-streptomisin
%1 L-glutamin

Kaltdr vasati 2 giinde bir degistirildi



AB’nin N6ron Uzerindeki Etkisi

Kaspaz-9
Kaspaz-3
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Cyt C: Sitokrom c

Drp1: Dinamin bagimli protein-1
NMDA: N-metil D-aspartik asit
ROT: Reaktif oksijen tiirleri
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¥

Amiloid B-peptit (25-35) (AB,s 35 peptit)

Model Kontrolii:
Tiyoflavin T (ThT)
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Amiloid B stok solisyonu hazirlandi

AB,: 5 peptit

.

Distile su

¢ 37°C inkubatorde 5 giin agregasyona birakildi
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24 saat ve 48 saat

1 uM
} AB,: 5 peptit
5 uM
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Model kontrolu

ThT + PBS ¢cozduralip

Her goze 200 plL
ekildi

60 °C’de 30 dakika
inklUibasyon

440 - 482 nm
Olcim yapildi
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MTT Analizi

Hesperidin ve Narinjin

DMSO’da cozduruldi

A ¥

_______________________________________________________

24 ve 48 saat
SK-N-AS ve In vitro Alzheimer hiicreleri

1um, 5 uM, 15 uM, 25 uM, 50 uM



MTT Analiz Sonuclari

Hesperidin uygulanan SK-N-AS hiicreleri
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MTT Analiz Sonuclari

Narinjin uygulanan SK-N-AS hiicreleri
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SK-N-AS

AH model

Hucre Morfolojisi

Hesperidin Narinjin Kontrol grup




Amiloid plak #

AB fibrilleri
AT :
sekretaz

/ mitokodri Immiinositokimya
e == Anti-B-Amiloid
=) Anti-tau

=) Anti-a-sintklein

APP: Amiloid prekiirsor protein Immunity & Ageing 2012;9(1):1-8
BACE: B-sekretaz Molecular Neurodegeneration 2019;14(1):1-19



Tau

| Hesperidin | Narinin__| Kontrolgrup | ' _
m 286.16+20.22 309.09+37.37 338.33+53.64 >0.05
314.81+45.67 285.41+27.53 308.33+28.86 >0.05
n 0.645 0.763 0.612
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B-Amiloid

|| Hesperidin | Narinjin | Kontrolgrup | _p' _
m 326.38+60.41° 276.31+18.32® 120.83+25.00°  <0.05*
293.05%£52.77 280.83%28.33  305.41+48.36 >0.05
n 0.619 0.998 <0.0001*
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SK-N-AS

AH model

Hesperidin

a-sintiklein

| Hesperidin | Narinjin | Kontrolgrp | _p' _
m 177.97413.07* 115.00+12.24* 291.87+56.76° <0.05*
AH model 122.91+16.82% 128.12+26.65° 235.25+65.48" <0.05*

0.997 0.951 0.146

p': SK-N-AS
Hesperidin-Kontrol: <0.001
Narinjin-Kontrol: < 0.001
p': AH model
Hesperidin-Kontrol: 0.001
Narinjin-Kontrol: 0.002
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Sonuc ve Oneriler

* SK-N-AS hicrelerinde tau immunoreaktivitesi hesperidin
uygulanan grupta daha disukken; AH model hicrelerinde
narinjin uygulanan grupta tau immunoreaktivitesinde azalma
gozlenmistir

* AH model hiicrelerinde narinjinin AR immunoreaktivitesinin
hesperidine gére daha disuk oldugu saptanmistir

e a-sinuklein immunoreaktivitesinin SK-N-AS hucrelerinde
narinjinde; AH model hiicrelerinde de hesperidin de daha
zayIf oldugu gozlenmistir



Sonuc ve Oneriler

* Narinjinin hesperidine gore daha etkili olabilecegi sonucuna
varilmistir

* Her iki bilesenin de Alzheimer hastaligl icin potansiyel
terapotik etkilerde bulunabilecegi 6ngorilmektedir

* Sinyal yolaklarinin belirlenebilmesi icin in vivo ¢alismalara ve

klinik calismalara ihtiyac¢ vardir -
¥, |
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ABSTRACT ARTICLE HISTORY

Objective: Hesperidin and naringin are flavonoids that are found in citrus fruits. Our aim was to  Received 22 February 2022
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of hesperidin and naringin in SK-N-AS and AD model cells. KEYWORDS

Methods: AB,. ., was used to create an AD model in SK-N-AS cells. The cytotoxicity of hesperidin  Alzheimer's disease; B-amyloid:
and naringin was evaluated using MTT. B-amyloid, tau and a-synuclein distributions were analyzed  Tau; Hesperidin; Naringin
using indirect immunoperoxidase staining to investigate the neuroprotective effects of hesperidin

and naringin.

Results: The AD model was created by 1uM of AB,. ,, for 48 hours after ThT staining. The intensity

of B-amyloid was reduced through both hesperidin and naringin treatment in AD model cells.

Both flavonoids significantly decreased the intensity of a-synuclein in SK-N-AS and AD model cells.

Conclusions: Hesperidin and naringin can be potentially used as neuroprotective agents. Naringin

may be more effective than hesperidin in the accumulation of B-amyloid and tau proteins.
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