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8, Neurogenesis

9. Subventricular zone
10 Dentate gyrus

T Neural stem cells
12 Self-renewal

13 Subgranular zone
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2 Hypocampus

. Amyloid B plaques

. Neurofibrillary tangles

. Tau

. Amyloid precursor protein

. Glycogen synthase kinase 3
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7. Insulin- like growth factor-1

8, Nitric oxide synthase

9. Neurotrophin-3

10, Vascular endothelial growth factor
1 Brain derived neurotrophic factor

12 Nerve growth factor
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! Endogenous

2, Mesenchymal stem cells
3. Synaptogenesis

4. Angiogenesis

I Interleukin-1o and B
6. Tumor necrosis factor alpha
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16 Neuronal interstitial matrix

17 Microenviroment
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13 Helper T lymphocyte 1
14 Helper T lymphocyte 2

15 Superoxide dismutase
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26, Neurocan
27, Versican
28 Proteoglycans
29, Laminin
30, Tenascin C

31 Chondroitin sulfate

. Heparan sulfate
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18 Ependymal cells
19 Transit-Amplifying Cells
20, Neuroblasts

21 Embryonic radial precursors
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2. Glial fibrillary acidic protein

23 Lectican

24 Brevican

25, Aggrecan
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41 Sulfonic acid (-SO3;H)
42 Methyl (-CH3)

43, Sulfanyl (-SH)

44 Azanide (-NH2)



e g 2By, Loy

w3l S ety S g (G b e (o2l sl ol g5 5 2

5 xSk Jed 5l 3L (i g gras il il g 0ad
ol ey e oloyd OMElawe 5l (Ko ] oo 09y 4 alabl>
Slge Sl ooliul b abgiye Lae ) 5 So> Boe aly glas
S 4 g Jig 0 OWVASIVE) ol oD Joo (ot
Glp Wl e il b alin am¥l Sliogas o o0y
O S OlF (o0 nl 2 ogdle 358 03 )54 (cuae 8L e
lo)giSle 5 (a9l Slge uile) Cuz (Sislsn BU Glyen
OMVYAY sg0 oliul jo 4 o
oYi-<

RS 55 g el s Ca)ls S lpeas 55V
Y S5l Cudlad bl 4 5 g 9525 4 IS 55,000 )
5 srelin Cuned 3 (e 3 el 5B gt 0 oD
Ol 3l el @85 18 Az gi 050 i (ol @lisen] Cools
9 s dw slaalgdliial § 1,3 5 5 9,80 SlaJSh 4 Can)ls
Slge & Jlail sl (VL (215 (5Y5 098 oo ooliitl 1dgil
coko Jlail cel oS 5 cpl oo 1) oy sl 925 5 S3olsen
OAFVAY) 098 o0 (grae C8b e 5 9 (5959 Wl oy 9 2S5
ol gladsle 4 Sbjlwl X )] s
Sebse Bsle jotus Sl 5 el 5 2S5 ol (e
VAA-YAD)

S -

as,e b caslin cugyls flaicay 5V coldllas 51 g b 5o

Sl o oaian JESle og Ll b ¥ Sl

Sl (S 0al S8 G A5 o) lecen; s>
oads el Jolo Conns 050 il ol Sl sl 5 cclio
Sy50 S8l gwdige ;0 Jhe Conyyld lgieas oole pl a5
Sl golul g ooy galwly (VAR) 0,5 18 eolatul
2 e S35l 5w Sl O 51 Olsiise oS a2 )10
=)0 (59, o Lok Dae Yk eldy salanly 45,5 oolal
dapypusT oy colan (gl Sk J55,000 5l oSl (55> lo
N0 098 oo oolaiwl —ac gob—i sl sl ples g iST
6,356 wlate (o 3Lwol3T Sblgy S (ol (slacians o (V)
Gl S 3l slacunsls 5l calizes Slalllas jo 05 ls |y o,
ool 3l 5 8, S5 ol ok csilsige plonnd
e cel Slaw oy lo el ool oolainl —ae ol
oSalh 5 glee Sy 600, 4 sas ool slasle

Ol a5 ) o L5 4 S o igie |y JUIS 5 g il les

vy

Nl 51 Jud Jlo Voo v ez b 0 )5 gl 51 50 . (VFY

Oloy sl S0 laaasy 51 ey ol 5o 45 99,5 o s
Sl 4 axg L LOFA) abe coliiul desex slaps
oSl (Sl 5 (Sojelen Jleel asili oo (rml slacin )l
g o o Crlple w8 A 1) G o (8L e Jole )
e Bl Glgie a4 saxte 9 w5 glacuw s sl
OVFPA) Ggds o a8 5 a0 C8l owdige

O 1531 9 (s a1 (Gypmundi )

5 50 i 395 Lide Gulul 5 anb glace o

5 Cired Y5 O U ) e n al p edes 098
5 bl glasts Isle) wiile s Bloly b 5 (ke
G o Sinslles sl Sl g Sl l5SIS
@y B 5 Slgw ohle iy bl wlidgus
Sl a (o slge ) Bt slacn o Wgd oo (G
Srdee,S () lecn; wile 593 3 84 ez sla Sy
sl g Shal s Gy Coeal 5l iyl
OFA) s 555 5y il ikiges

05530 F g0 (g p by p (b lacun,ls YA

O -l

wlacdl i 5 bbe (Lol 59 Glyear O

Gl @l Sesle (S LSt g jlegen (5518 Sel
0o YO B YO IS S e colam |, ol g b ko 5 ons
it OIS oo elaisl 093 w0 ] G slagnty
2l ol 5 e0g caae il waige 50 (rb el
ool Al ey e Olacl glol 5o S (0 S
O 5 OV D8) 59 s osliil alKaylesl Layl, s
50 ygnST o, Colaa Glp cmae sla LIS Canjls olgrea
OISOV ol ol ool oo cmac gl Oluls
Sl 8 e 9> Bye Al Gl ;0 (655 e (gmal s 5O
yazia sl Sy s 5 03,5 Colex | (onae b 5 a5l
Sriye P OB leden ((Sidsigel olendon 55w
o @0,Slas 5 gyl s S giie — gt (VYY) el
9 $ B9 b slad g Sl (J9> §9ye 9 (sras b
V) wiS oo 3L 1) (oo 2 5955 s sl 50 (IS ]
losho 5 a8 o 5l ol (Sl el (ko jo (VY
9 let onl Bl gl oo (orae b o)l Sl 5 (e

Foe ras g3l ladgbe 135 (sl Glad gk w2l

50 Silk



WAR (60 Ve ojloss Y 090

by pole Slllas dbore

&b Sl Jeke o5 oSSl Rl Lol abauly «
oole oyl e oo ol la Jshos by blie Jlasl akies ol b,
Sl o oolaiwl cmac wis gy (gl 00 S Slalllae o
e 4y Sl il o8l ools Lt Gl Sligios (V-5 ¥+ 0)
cglio Bl Sl S g ske <l b lie atean Yl
5 SnF 00y 4 ras ol slosle ple (AT cels
Jel oy a Sl 1l se 05 e0 camlio GguST 03,
5,5 oalaial je 4 SG8g 55,58 slo )9S il sl (Susolen
ICAREARAD)

T Sigylld dmsl -

S S Sudslen Jslse o Sg)slle al
5 Tomel SIS el N) s 5l 3 )5 slausly
5 5o ok ) mSale 5 (S ot (ol S 5SslS
OB e 10 Sdg)ella ol (Y Voo oo JoSis | gl
o lis a5 ams oo JaSiS ) 3 0o ) YO iz lies 4o
S Jsse ol (MIVcel jao gsl 5 JolS5 o o 28
@ Jobo ) S 5le 3 )Ll (0 5S35 (0 Pk Olye
aile b GlaglSlS el 5SS o loetis usSlS ol yan
2 Syl el atlige U fmyy Mol iS55
S R Gesls b sk 0hgo 39 9 € emls b (s o
GlLl aSs LSas (NF V) aiS e ol |, glasis
OB oSsle 5 b oS5 i S plyie 4 T Ggs
9 by ns gl o daggye (Joke e SLbI S (Jol
AV ) col Sdgyelln annl by Ko 51 g livw slalas
aile il Jlosl jo e asle wopl pr odle (VIS 1O
@bong (2l GRIP Al lannST ol pals
T Soile @bl 5 Gl gmae 8l pray lissen
sladsle JL8, S 0 Sdgygdle sl )l idi Jske
O pled 5 Opzlae iSS aely g ails CIlBs ac g0l
Sl 2l0008 > Lamme 2y 50 (VA YVY) 055 00 Lo sl
L e ool ldshe coner wliiee Soisslle
e 3Lk 5 0ll (21309588 5 sy Sllan oS cdidlxe
Sl SR8 (s slapds (LS o)l g 5 (oras
VYV X)) ol S olla

56, Glucouronic acid
57 Neurocan
58 Brevican

59 Versican

V) ol da)ineuronal nets

vy

w8k bsye Sk SlS0s5 5SS sla Sy b Crols
(VAF-1aY A

Gblol wlb » b glcwgle VoY
(AL oanns oo o 5O

olwgias -l

s cenlie (62300035 5 )l L ) logeS
GBS Ry Vb (S 5358 ©)08 (b @il s Jsbo
b Slwgen Lz slml 598 4 yazie oleerd 5 (So53
SVAY) ol @85 )18 plizme az g 0550 (50090 Ll pd aliee
b oVl 6,55l &5 lagieS 4 sl o sols ol (144
aly ok cpl ples Wlgien 9 3,8 (v 3k slashe
ol lecawls (Vo) Yer) amo Ll Sg,90 (s00,
sldobe 2lgvs> 9 s Jobo el Rl cage logS
b Sd9559)9 slaygSh oS 5 Wghos (omas ol
@l sladobe 18, S5 50 pluginS sl lacanm)ls
JATY XYY oyl syifse GaB il 5 ey ras
oy b Tl STie glecd ol @ lostS olitie
8 pro0 S jeboar July sLSY e B e sentie atn Y
Oy90 EBS 9 ko S8l oo b Sz )3 (e (3 sla sl
2 e bt o sl 55 5 oolira
VIO iV g Ay o iS5 JSasly 5hS Ve 5 dais]
ol el ools (lis ok e 2 1) 530 cp ytan JBoby LS
S99 0y @ (JBul ohS ) Sl S 0 5 ol 5o a5l
V5 At b g Sl s Al iy e 3l
600y L & |y orae oobb lasle JSul sLS
srled alElojl gl Golol 9030 G (s 055
SSYID LYyt iV 0 b gy alols 43 tpnsg o]
ORI b plogiS ol slacunls osign o0 £585 4 JSby
lerdise oloypln Gl sge alavlsas 5 saxie ol Jolge
Fo¥) 008 ST mae g0l ool LS, 5wyl oo
(-t

oty o

GloSs 4 gaman Cayls Sjgod wilge ool
L3l 00,5 s 59,00 5 dgili e JgmnS's S0 iy o
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Abstract
Background & Aims: The promotion of Alzheimer’s disease contributes to the brain cell (neuron) death
and synaptic dysfunction in the hippocampus. These changes continue with the neural tissue
degeneration and behavioral deficits such as learning disabilities, memory loss, and cognitive
impairment which coincided with the reduction of neurogenesis. As a matter of fact, applying novel
therapeutic strategies have focused on neural stem cell therapies. Due to the short-time survival rate,
lack of transplantation efficiency and differentiation capacity, the use of suitable microenvironment is
mandatory in order to stimulate dynamic growth of neural stem cells and regeneration rate.
Materials & Methods: In the present study, articles indexed in PubMed, ISI, and Scopus databases about
the application of neural stem cells in neurodegenerative diseases such as Alzheimer’s disease were
reviewed. Besides, different approaches to activate and increase the recruitment of neural stem cells via
mesenchymal stem cells, growth factors, scaffolds and extracellular matrix were described in the context
of neuro-regeneration.
Results: Several studies revealed that mesenchymal stem cells stimulated proliferation, recruitment, and
neural differentiation of neural stem cells and improved synaptic plasticity by the production of
neurotrophic factors, chemokine, and extracellular matrix. In addition, mesenchymal stem cells
decreased the apoptosis phenomenon and increased cell viability via the secretion of anti-inflammatory
and anti-apoptotic factors. It has been shown that the fabrication of scaffolds from natural biomaterials
provides suitable and biocompatible artificial microenvironments that are comparable to the naive brain
extracellular matrix with the potential to promote cell migration and differentiation. These approaches
could alleviate the neural tissue degeneration and diminish the cognitive impairment.
Conclusion The stimulation of endogenous neural stem cells recruitment using mesenchymal stem cells
and different cell-related products, extracellular matrix, natural and artificial materials could protect the
individuals against Alzheimer’s disease and reduce the progression of neurodegeneration, and
restoration of behavioral deficits.
Keywords: Alzheimer’s disease, Neural stem cells, Recruitment, Mesenchymal stem cells, Scaffolds
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