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ABSTRACT

Introduction: Alzheimer’s disease (AD) is the most ordinary reason of dementia in
old population. AD is a permanent and progressive brain disorder that gradually deteriorates
memory and speaking skills, and eventually leads to disability to accomplish the effortless
skills. In this disease, the brain cells are gradually destroyed and as a result, the patients suffer
from amnesia. Definitive treatment for AD has not been found yet and enormous efforts have
been made to find novel and effective therapies. The stem cells are undifferentiated cells
that have a potential to differentiate into many different cell types. Several studies revealed
that neurons and glial cells have successfully been differentiated from various stem cells,
such as neural, embryonic, and mesenchymal stem cells. Cell therapy is a potential novel
therapeutic strategies for treatment of AD. Conclusion: Successful stem cell therapy in

animal models of AD points to a potential therapeutic approach in patients with AD.

Key words:

1. Alzheimer Disease
i 2. Stem Cells

i 3. Transplantation

i 4. Memory

*Corresponding Author: Maryam Borhani Haghighi

E-mail: borhanihm@gmail.com

1]
I


http://dx.doi.org/10.18869/acadpub.shefa.4.2.87
http://shefayekhatam.ir/article-1-924-en.html

WD Jloe epgo o)lods coyloz 090

[ Downloaded from shefayekhatam.ir on 2026-02-16 ]

[ DOI: 10.18869/acadpub.shefa.4.2.87 ]

roé‘}o KVOWIIPRY-] ‘#‘*“Y‘s.ii.g,.b Gilbﬁ o s‘)% ns‘L‘ dobld

Onl el el (W3 oyl Lo (lads Glac! pole lidms 55 "
Sl I ot S e olKtils ( by 20l ¢ ol a,5"

i ledb!

VRO s, YT isb pdy oyl WAF Wil 1Y bl 50 gy b

9%

- <

Pt S el ool 00,550l Comaz jo Jie g o pdglate Jods seul3ll (s5ler: 100200
ol 59 9 WS oo F ) (05 Cummo o lee 5 aldle e &S Sl e B9 A 5 (ol
00 g 3 i e sladshe silen ! 53 00,5 o0 Lol ol (ol el Sl a4 i
SO 5 Cesl ous 28l 55 yealilT sl (2B leys o @y (B9l 5 llen et 0
lails nles sladsbe ol sladshe ol ond plxl 50 5 oz Glagles asS lp )b
aS ol las sasie Sldlas o alizs sloJolw glgil 5l 6 ke 4 ples SUlgy gl)ls a8 s
@bt sle b iaboz 5| (ilisee ol slo sl 3l s5eeloaibye jsb s JUIS sladsho 5 Looyg s
Oleys slp w858l (Slojo oo peal) 51 (S (Slejs Joho aiiBl nled (cordilye 9 (i ¢ orae
o el olen Slg> sladae o ot Jsho b Gige oloys 1ePREANT ol yaul3]T

3,08 0,L8l (6 yoal T slhloc 5o 09l (Sleys o S0,

ABo3ly als

2l ke )
@bt gl ol ¥
FUEY PN

L.S‘°'3‘B'> L.S"LQJ" o0 !J’.fuu.o OM’J *
borhanihm@gmail.com : Saig ySI! w407

I
I


http://dx.doi.org/10.18869/acadpub.shefa.4.2.87
http://shefayekhatam.ir/article-1-924-en.html

[ Downloaded from shefayekhatam.ir on 2026-02-16 ]

[ DOI: 10.18869/acadpub.shefa.4.2.87 ]

AR )Léﬁ “aso e)LQ..f.» “a)l.e_? 0y9°

De—bor S slapgy ee—ata as
alpygadyn To il s LSAT LaSH 1 epdle
G b5 SL2addS o d ol slaslw o
slcawl , 55T a5 e o JSi5 1, "(NTF)
Sl OV Bl e Lapygyg S 5 o
Golo S350 235 5o (ol slo )5l 5l S o=
s ldSy Ko Sl il ol e paly]
sl Jlsdb STy boaSyule dace—ug il
Se—Sss Sl o=l 5o =kl il S ol
s Gl deld Il gyl shslse il OT)
Gble 5l (mlaidn 5 23 0 Gl 5 Lagyg)e ool
OF) el e T o mid cosy

2131 (6 5kom Jolate lagylo o

Silen Susslyil Slarie 51 (S by wSgbeel Slige,
Sloyd (g ol B A SWS o sl el
So B eelS 0550 Cgmme Silom (2l lp S
by &5 olagnisn 5 ooy &5 Cwl 500 Gefiann
oads " Jlog3e5ed gl i Sl 57ewsSE b g jetimgal
Ailg o B sl g3l s ol by asS o ajw
(V0) sas &l ).«l)ﬂ Solom $lp Sloyo 5l S
Ly adsheol 80iiS” 5o sla il 51 500 (o Yok
(OF) Sl 330 51 Ly asleal 5Ly Jstane 5 Jshoo 2,15
@loalanly 51 (S oS dsS il jladie el (55l 5o
Slgyle 09 o o5 Cenl akiils o Salilae Sleed
Ol Sl TG tE g eSlsy ) alex I il
ol g o oolitn] eae sladibl, e il e
Dgdos jlom FLL 0 Sloe 5 alibl> 35 o lag)ls
Wl B lawgie 0)lge 50 a5 Sl (6,550 (g9, 1 plew
g oo oolaiul ol oy lew

Sbow B8 5 (2SLs QUlg God e e 3 5y
Sl Jlaw gl ol (B)lse gl ) boes Sie 09 oo
Sslite Sl slos 18 555 2 polill ) (Braa slag s 55k |
Iy Soloms b pion o ilgh oo Los g5lo 5l oolainl 5 atils
S o Hlew (6,l8 ) EMSie g aladl> Pl a5l 5 walSS
V) Ngd sod Cgaie 5 Lo (nl T (28 Sl o 35, Ll
5 50 ey slaghs, GHL lp plaiesdls (26 ool ale
Sleslawl y5Sh ax (510400 dalol (g lews ol sl Jawel,lS

w8, Ojgpe Gl G952 oo ol 0 ok sla ok
OA-Y ) aos oo lid (ke ol Loy sl

! Dementia

2 Tau

3 Neurofibrillary tangles
* Subcortical

5 Cathepsin B

1]
|

dodlo

3 e Jlgy sloml e op sld el o)l
O VA s jo aldT 5 gl sl a u—;L"ﬂ
75 Ok YO 5l e 8l Lo j0.()) ams S (e
s ey Jlw may g Cuead YL ol 8las e

VoY) o ibo a3l

0digy s iealS e > —edle Lo ol g Lo
ccl as cwlolyan abadl> e S  JoB,8 g o,

5 = ol (o, ol s e ladl> ol s
685g iy idlS g cloiml CxBge oo s jlipngl
33,5 o0 (5o (e Lo Slas i (g0 oSS
Jelss s oyl o=l Gl yo 8l Sl jo (F-F)
ooliwl g (5,28 OYM 3] ls jo o —dle slale o
9 J_M.»L!So G)L.o..u MSHA) — so—als 61_23)‘..)‘ )‘
o=l Gl ok g S5 ey Sl ST ailewlis

(V) Gl 00 4_2‘) G)LM

o3k )9—5:’-“*-.‘ S Lo G0 gy el ]
50 e 0 ST e =l l— 55 Sl ys Sl
Saetr 5ol sladsla o bpme Ly 51 sla
s 523 gl s 53 oy L sl Syl
) l_Q:uT )| ool __wl uls_n‘ 9 05.\_7;40[3 w.:_....w s_J)\.\J 9
Obes® 3 e ol So Glgmear (Sleys Jobw w,
oola S ‘) ‘_;\oajl_...f dJ‘ (s dud)Lo.H
OLiize 555 iy el )lan 53 Lol o ]
Sladsl—w S 25 S ol sladsl—w wSen —
oolaiwl Ly, bas 5550 8l 10 05290 o iy g0l
ol 2Bl sla sl 3l e o sl ol
Sl o=l 3l ol (5 Sl el L eas

(2 3,1 55 08 e 8L

S cwl o\.\.:5)_m.».: e J)l_o‘ uj_s )_o.:‘).” Lg)Lo.u

el Lo (08 slo oy cro jasay PLS] oal jo

(e—as Lgl.bJ}l_w O )i_g.c ‘)‘)J‘ )_’.A ) .QB)TA
sl ol am Jolw )5 (i n Sls—w,
LU, o P o a S 55,5 o JSid o dslal
sl ol 0 5 wimed g (ac Slo ol

¢ Endolysosomal
"Neprilysin

8 Rivastigmine

? Galantamine

1 Memantine


http://dx.doi.org/10.18869/acadpub.shefa.4.2.87
http://shefayekhatam.ir/article-1-924-en.html

WD )l pgo o)las ooz )99

[ Downloaded from shefayekhatam.ir on 2026-02-16 |

[ DOI: 10.18869/acadpub.shefa.4.2.87 ]

5,00 1 sdsdcaw] slacdl 4 wigw coblE g atils i
& b e 3l oy slacdl ales 5o Lo aJobe ol
sl dsbe Jolis (ol sloJolo 5l onns g5 50 (IS 55
Cowl oad aizbis @b ol slasbe 5 ¥ i ol

0 pyai> (YD)

«5""""“‘"}" é\)L:J.g 9 emas LS‘-)L:-:‘-? ‘\;)‘L.M.Ssé LSJL.‘."“J. 6L®J5L»
Al andl b e b ol slaJoke I ole Jlie
Sgle alize goln e Jolw pled ¢ iSS sl
e 4 g b jl b ewily (pl a5 (650b 4 aiin
sldse 55, » @i (V) Wb gell JLS )5
Oleyo j0 L:»QT 3l ogdll solainl (gl obvely (8L 4y goliy
st i Sl 5 s lon Jloys Jobo (531l
Oloys 5 Heb 4 (VYY) cenl 00 5 pol 8 pddos (gl p
)’1 oolarwl b LgoL:.;.g LSL‘\J?J“" -]"-*-*-‘9-’ (s-as dlbd)l.o.ﬁ
ol 35 JUl 5 (gt i ol 2 ol slo s,

e sobs gla Jolw

Yl G (sS55] (slalse bl o o0
olwl W 5o 59, 0 U F Yaero a5 cul ol laslbny o
@9 )l Jobo Voo BV ee (riz al> e (nl o 09000
ok 535 Sy ol 0,5 ol el Sy (glo,S &0
8055 el (o sl 8055 G g (e 0951589 5) (g
2B g o)l 1y ool oo Cliogas A3 Jok
okt sladshe (V) 85l 1) sz 8]y Y aw col
Oy asd slo sl aites M lg dse olo Jole o

2l T golow 30 (215039590

D slails o &l Loguase jie calizee 5 ) 230998
s wolS g T glailass =S g "G;Ja., Cog AU
a3 o 7y ol ez 1AL Gllailiy 635 0 (gmas
Joko Glp o slocus 3 i) (ol jo adllas (V)
Slp ehgt 65 e (rmas i sl len o Sleyo
G gy Jobe S e el 03,5 wal sl (6 ke
Cedrl gog b g 0l plp o LS sl sk )k
Sl e e (b peae gla sl SIS 0,

(VYY) died (655 0 (omal plowpw ;0 Sgde

dgkal (6 ramll sla Joe jo 48,5 & g lidss el
2 2hoss Oliee el @l Jlis 4 o5 wisls las by
Solosinn yob a4 laslass miSls 5 say cow 4ol g0 2
e 0l 209,98 o ,en g Ziabreva (YY) Wb o yials
2 @085 &5 wols (lad g 00,5 o2 s peulill o
S ol 13 5is 4y Copms 31 () sin oy o gl
2 @lons Slsee ol ladshe wWam (VF) b (o
ohless 3o o oty cos Aol 5 glails v &b g0 0
Sorr 1y 043 ol Sl 5Kkt g 05 Sy 55 6ol
ol e W SYMST ol g Gl aseis o g sy
e 5 2l0ne Wl Ay Sligdes andles )5 ol 3

(V) 0ilge Flosio Al 5o 10 550 s peulill ol lore

$obes s Jolw

eSS CeblB b aldls jaass slaolw ol sla Sl
laJobo cnl ol oo Jobo glyil & 5ales 5 "7 5lugiog>
ot wlidee il ey 5 Gibesl o el Jlis 4

i3 il (B9 395 e GV md e laaddls LSl =
adglal Lot Ligus; a5 s - whazd Jobe | — el glal LSl
bl Y demis ® adiils - 015 o 51 W
L 53kt b ®
2 &b ol Jale *
Ny e
ol s slam oloys o (g0l slashes 5l oolisul i, 5l slacdls =Y y19005
' Subgranular zone 15 Embryonic stem cell
12 Subventricular zone 16 Hematopoietic stem cells
13 Dentate gyrus 17 Trophectoderm
14 Self-renewing 18 Totipotent —


http://dx.doi.org/10.18869/acadpub.shefa.4.2.87
http://shefayekhatam.ir/article-1-924-en.html

[ Downloaded from shefayekhatam.ir on 2026-02-16 ]

[ DOI: 10.18869/acadpub.shefa.4.2.87 |

AR )LQ‘. “aso o)LQ..‘L ‘r:)l.e_? 0y9°

Sos= dis

Sls S olsn &5 Sigpe 0 S e @ 5)ls )8 alidl>
355 $pSslr el Jlis 4 Jsbe cnl & el el
sl GBS Glez (B g @ ool 9 U Gl
waplez 508 ol sladobe &g cnl )3 1) s lgusl

(\c‘) KVeLy C»&‘ ‘) 03 0)‘9 LSLD“""“‘"'T )l Gum Sgs

rled g Op2lee e 4 orae ok o sk cpl &5
Gl jige 320 o Slac dgups (FVe FY) 0400 oy s | LQJ
bug Slul wae ol sl oke 5 oolatul b pue
axsls )JLQJ —as 6ol L;LQJ#..; Slress oS L(a).iwj)};
b a4 e slabal g Jgydy ol 8 a4 wisle
St |y Jie Jlgs b (chge Joo jo alabl> P (6,5
ol o Jokw a4y SLGIBDNF (5 Jasl (FF) .oiso o
Syl oo sl ige he & ookl Won g (sras

(F0) 0,5 o yoge (ol 5o adadl> g (6 S0l Sgape o

G}L“"L“’) 6‘)‘.‘ uJ.al;- O|9_:..c L gmal 6‘>L.t-5-.‘ Lgl.mJjLu J.:j,..: )‘1
B oS 5 Gy 05k 05le Fge Glojs LS 5
Syl Joe slaige 1 Ly adglsl maw (2alS g
6238 S5 AL T ialin sla g ,e8 (FF) Covlonds soliul
oy s PMGE) Sle SeSE sla Siws o
k_,’_i;. ol k5....‘L,...» slagygys oW (FYC YY) Dol o
Ohlew omized 5 ralil (g 4 bgye sla Sy )
8 Akl S Sl @lagyg)s pali § abloe 6 yeul3l]
25b oo §)le ol 5o apoB4 5 Ly adsleal Sl eeilSeo (51

(FACYQ)

Cawd Sl sladsbe i 3l b LT &Sl ) (6
W35 sop Jol Sl ar (Gg)e8 ASLD JLE, g 5 Shes s
¥ ook 4 iz MGE | gis ol slagyg e slax]
o G9d b L apoE4-Kl s lage cwolSgmn
‘_gLQbJ}l.w s‘b.:‘).w 9o @ 4O (A‘) Sl 00 ~.\J9.».: Lu J.:gli.ny‘
Al Webge ho Jb (mlin Glagg)s 4 odd Wsy
kS)"f‘bL‘ 9 djdl} 9 ob; J.clf ‘) WIS}H.Q )Lbo GJ)S.LQ.C
O ‘SSL...JI MGE 4 by Jobo g SISy o S )
Cuo b S by asheel s> 5l i le 9 b apoE4 Lo
ol sl obe Jonily b pel il s lo loys ol (]
(F0) by salgs coge i om0

ol b Jokuw Wew wsls ol ol See 4 Ager
Sorte oo Syl il a5 hge Joe 4 Gludl eas
Q‘M/:’ 3).: L}"‘ 9 W) ‘5.4...»'..\_,..“: U.JLLB 9 ol C))Jé
cool b anlss sl o] slaosls &5 aS o Leol
Wlgoe (omae ol slaslo dign aaoe plis oS
J“°‘~’-‘}” QL")‘) 6‘)‘3 )"é“ 9 )h’as’ assl“’)~> ;:2’3) “i’ Q‘f‘cd‘f
DY) 0.5 )18 oolazwl 0,50

19 Escape latency

20 Teratoma

2l Subventricular zone of lateral wall of lateral ventricle
2 Hypothalamic subependymal zone

1]
|

gl & bos oy a5 sies sladlsples sl gl
slodshe mizmen 5 G )0 929 ladshe il
sl e o 1) cax sauns JSis

slaJsbo a5 cosl oals aseie @l Oldlas 5l goloss jo
sledsbe a4 In vitro Lol s o auly oo gz g0l
Olad (Shs ool g b nled WS 5 9588 9 (Fo)s sleiin
s PLSIL llew 330 4 Wg 0 b Jobuw pl Culbld s0sas
o (S ol slaJoko 3l aidl ples W ra s Jolw
slodsbe @l sbajluly b (Sl 9 S5
Loy bJow (pl Had 005w Jlizl 5 s ol
5 I Dllaxde 5 (V) oo il ;0 0,8 Jos! oo
(s @b sl sk g 5w gl s LS Lo
ol slasbo plo 4 cons sl (nl (59, axllas
izl b ol yole (sy5085 «poilyi (TY) ol ouls dgue
eS| g GY au las conl plasl b el as sassle
YY) 0,5 oo slico p 0905l 5 40950

s 59k sl el

S o ras g &5 9 (ol 2 edddie 6l slale
Ly &Sl B las 2liog,e <ol JLS )5 ol 5o
(ol slaobe (559l8 5o Cd iy Slilse 4 A 0 S0
2 LIS 5 fgys8 4 pled g 35 CollB oS Sl Joles
hony (Jo 4 baiad olulid s g i 5l bl
slps (S Cov Al o (oras g3l ladsle 3929
slalis mSs Jol 5 cov b " Sk slagl il
e 5 s Wliged 50 caraill cou Aol alsn
|y ot sl sty (gl shos (VYo YEFY) ol o aseiio
Obail b0l b (glapriizr uizren 5 @b ol 8l sae 5l s oo
aits b Jobo 5l (Gmex (oras ool laJsho oges lax
S5 ) slo)5iS g )0 In Vitro Lame 45 i jols oS
g ] 4 ccamslin (S pled Jalge jga> 50 b g 9 oy
il pogdle S oy pled b slaygy98 5 Commag ;5055
8 50 S 5l aw 5550 sbadshe snle Sliogas

(FFYA) sl 23,5 )15 aalllns o 50 3i0 5| ools

s>l oo o pledsle col oal (BT e
\.\.u‘yc;o WKlosds a8 Ll tS‘J"’ o Al ke
Sz Sl e ol gladshe I e lgica
4 Jolw g0 b g 635 0 (omas paaw (5ol gm Slalas
pee 5o st sladske Glg 58, e 51T g,
skl Glacsdl JSas Jlss 4 oad sl slaces]
WS oyl ol jo a5 Ol 20 g0 Iy weal31 5l b
- Pathogenesis

2 Intermediate neurons

» Medial ganglionic eminence

2 Hilus


http://dx.doi.org/10.18869/acadpub.shefa.4.2.87
http://shefayekhatam.ir/article-1-924-en.html

WD Jloe epgo o)lods coyloz 090

[ Downloaded from shefayekhatam.ir on 2026-02-16 ]

[ DOI: 10.18869/acadpub.shefa.4.2.87 |

ol s BE Gl Joe Ghge 4 sy S O 90
S e WD S8l e 50 81,5 5l e 59, T e sl
Joe Lge jre o sk cnl Gig a5 amo 0 jlis 5,15
oo Shae (raizmen § o555 gl 90 s 6yl
ol o LSy Se cad las g (S >y LS
0 DL a5 ons e (OV) ab s perlll Jde Lbge

05 i Ly dslool o 4 ol (Sos (5308531 s

SrS S8 g hB b 4 eniilie ool sbo sl
s> slaisSly b gl slapgsssnd Gal o5 " p959ls!
STy o s & 5 am o el 1, kil o Jsbor olpe
A oad i syl Jow jre bl Lo aselal
sl ok 5l oolaiwl b (6585) e pudaid 09l i Ly
o8l 3xe 40 0uls ol | oy S sowiil i g0l
ol Sloyd slaliml 13 g B 5l Wlg oo syl
Gy o i 05 o, g Katsuda .(OA) o)léig & lews
<l ) gde ceniilie soln Gla b 4 wgpg SWS
0l iy piedy i 50,5 caalie ¢ wols Jll o>
0525 Slaw 51t 51 (SO Glyreas o sk (ol Lawgs
JM LngJjL» ) Lu J..J5L.ai ‘_,“.aslf W) Lu d.ojjl.».ni oS
Criebye gy a5 o ol adlls (l 95500 s pl]
o0y ol o plgEil jre l Bie sendilye sl gl b

(O) el i)

ol ook ladshe 5l Ks (ore S s (9>
057 ) ead glFl pentilie 3k slaobe aBb o
Syl S lgreas MMUCB-MSC) luil Bb o
gy Jebw alize slas)low Sl 6Kt sy sl
() ol osliial BB oal)T (6 Lo 9iile oas pias
Ailgd co b Jobo ol Wign a5 wo o olid adsl vwled
Mg )] o izred g 0ud (oras o )Sles gy 2l
sl lad o) Ses 5 Kim (F)) 09 oleadl wo (S gl
hUCB- sla Jskw bawgs oy s 5 SICAM-1 (sla JsSUge
sladshs 1o Ly aslool (slasdly LSas (2als s MSC
sl Jokos 5l aseis e "GDF-15 048 oo (6 youl 1 Joo (cmmae
5 e i TS baas (59,0 4 008 (32,5 h(UCB-MSC
sdsbe 21095 Gl s (S G5re mle Guyb
o GDF-15 20 ST)L Sl dlanly 0 (eiores 5 celS g0
;3 hUCB-MSC couols ol 51 a5 sg8 oo ualiew (ial3l
oolitul (g5 oo 00T 1o peulilT (6 low sloyo slacsl il
sl sbo wisls slas 18 o) g Newman (FY) sges
b b petivs bl 4 5L5 900 atile oo hUCB-MSC

(V) Kigd (59,98 Sulex Sloml w500

sl dshe T iSee ol las ol )See g Lee dallas
2" Mesenchymal stem cells

% Interleukin 6

¥ Transforming growth factor beta 1

30 Autolysosome

31 Human umbilical cord blood- mesenchymal stem cells

S e 33 o pladl suste Slallls & a5 |
skt s 4 gl onl S5t p sk ol U LT a8
Lia> 3 SO0 J1 0 b gl saigm sl ol gl g
sdsse g la,est dhuly 4 SG5dsS slegyg,es

(F) ablbige sl (nl bwgs ool i3 oo ol

ol 3o (GO0l (s Jodw

) el az g5 a5 (VLS )5 ol sladsbe on St
eotilye ol slaob 4 Ol o0 Sl 03,5l 095 4
O red 50 Glaieds (lgsisl he 8,5 6Ll TIMSC)
ol 4z 1 09d oo Sl b Jsho ol 5l oolitul (sl gt
Seigeel mlo «BU w5 Jre 6,500 b ) L Jsbe
sl bl BB 58 opr <8l s ol G
sdsbe srzen 5 slds> ol sladshe (lyZen]
i el 0 o155 il o gl il L ariilie g0l
I ol w5 ey 4 olyial sie MSC sla sk
s i 5 kol &y yol8 "TGF-B JIL-10 L6 alox
Dol ook (nl (mizmen 5 wiin SLuST (515 (e
! l-“’f*:t-“?&" S e Sy gla sk o Sles 5 £
ol e S8l 4y w3l b Jsle (ol OY) WS (oo e
) coe dsS Jeinl sla ol olass 5 oS & 2 lgs oo
a ;06 e Jobo cpl dnvitro Lo jo (QF) s ol

il oo sras b sle Slosas b plashe nles

5 Bt s ok 5l oolinl b grwsy (cdb i Slalas
3 e Hsb 4 laole cnl Sl iz Vo) Lo o
o as wols )55 el s S solatul sass ! &>l
ul...»a&.a} Ls..b?.u LSLQJﬁL" )‘ LSQ‘\.\’.) s..b5...a )l o olo
WMo o ol 395 I laanmg yiwl g logygy98 dnd (dgid
Wnt q;lw)r:lﬁ e Boyb 5l allgl po el g0l
Syl Joo s 0 1) baggys nbed 5 2lioee
e Jsbo Qg sl ools ylid Sladss (B0) wuws 33l
9 Wgdi oo Lo adgliel Cgmy SRl o gonilie ol
Sy A g culS g 5l Ly aghel GOl Sl a
oo iz 5 il LSy Seo 55ldls 3o, 3 osle

sl 5l saniilie ol sloJslo s atiS a5 b lan
5 Slold s & oy il s gliial coll sl
i sl ol e S g wigy (b plal us s

Bed o0 Dgmre gortilie ol sla ok

@ ol oy 8l e cendilie g0l glo sl
32 Soluble intracellular adhesion molecule-1

3-Growth differentiation factor-15

3 Cisterna magna

3 Coculture

W
[


http://dx.doi.org/10.18869/acadpub.shefa.4.2.87
http://shefayekhatam.ir/article-1-924-en.html

[ Downloaded from shefayekhatam.ir on 2026-02-16 ]

[ DOI: 10.18869/acadpub.shefa.4.2.87 |

AR )LQ‘. “aso o)LQ..‘L ‘r:)l.e_? 0y9°

Sos= dis

o Sl se eizred odd Wgm oras g0l slasle
o pled g Syzlee ) pRedaz jsb 4 Lme 25U
dyse S5 A blie o sl ke g sanS b
a3l sl ok nled 5 Sl ((orae 0l sla )y
S Jgke g sy oo i 4 s co (al38l ) 0al Wi
g Ll g 4 e il maw lidl b sols
6~5L3-1-3 LgL‘bJ}lw Dgw -JJSGA S ‘_,’_:|5.».> J..\A 5 alasl>
aiile Sleyo Julge Jlasil gl oo9, gljg.ca_f m mas
B s g mendly e gl 00391 by w3 e 5k 50
g Joe o 1) Lo aekoel grlans B0 115 oo 1,8 oolitul 3,50

(F9) ams ol eyl

s Jske b LlUlg 5 ool slaslo 55519555 H5elo b
5 S et e SOg s e glgl 4 ool
ko b oleys dey o L“’w"j% &5 slasle
@ axgi b el oads plxl el Sles sloJos jo g0l
8 Jo e ) ol ((SeielS iy Dllllae o5 iSuacal
g o 6)*-‘]%‘”9*’ ssb 4 ol slagsle b loys
ooliial 5] @ aiasly SYS] 5 eyl 6 lom loy sl
Woy o b &S 05d o0 joad Slllhe Bk p sl
S99, G sl (S b 4 Sl slags)s
Syzles el os,555 Sl sl (nl el oo i
Bed & hass g plesl QU izres 9 095 98 4 pasie
Sl Ll L LB =5 b blie jo 0iS oo Jad> 1) 5
Sfles Glgiee sras ol Gladshe s by

(F) 05 cusii |y g0 sloaSeds 5o

Looleye cad sas 0 668 slaylpl L | Kings ax S
abal) jo b ook e jio Lel il oo g0l slo sk
Jrazs sl (ol S Layly0 90 8 4 pamis sla Shs b
Dldlhas I Lol> 50 gl gl solad 3929 b 15 04
a5 el lews ploys yo ol sla ok 5l solaul
2 e sbadshe ilow cnl o 10 3l (s tae Slisios
U"‘ Lﬁ’dé 6&@@&9 9 W) w] )l.>.> )M )l sal.».?us ‘_;>‘5.:

Lol 00 (aziie JolS jobo 4 jeip (5 Lo

1. Tiraboschi P, Hansen L, Thal L, Corey-Bloom J.
The importance of neuritic plaques and tangles to the
development and evolution of AD. Neurology. 2004;
62(11): 1984-9.

2. Hirtz D, Thurman D, Gwinn-Hardy K, Mohamed
M, Chaudhuri A, Zalutsky R. How common are the
“common” neurologic disorders? Neurology. 2007;
68(5): 326-37.

3. Hebert LE, Scherr PA, Bienias JL, Bennett DA, Evans

1]
|

SFoud ghaal (ovae slagshe b U s (93 ooniile
In vitro la>e o (6l Jow (hge jre cwlS gon 4l
ol ol 5 el AW 51 56 5T Rl s
S 09> serilie Gladobe Wg riares Ssdse (sras
el s eIl Jao Ghge jie ilr slagda 4y U
oyl g JWlS5, S0 slasbo s Jlab sloasls
Al g oghice syl Uhge jie j0 guilanST oyl
)90 Sl hge jie culSgma dob o o5 sb 4 jenn]

8L malS Wgw 5l e dslllas

5, Slas a5 Wl ool lid dslllae ol o a5 Cl ax gy LI
S sl las ol Ken g Park (F1) il oguge Lgﬂl}ﬂ
GF ok Sl s el Jae sl tge she (8L ablic
b (g sl ok MUCB-MSC sla ol (5059 J&1s
dn ol 6 lo S39095L 50 (4293 PB 55U (izmen g 0
ool I 35 0l (5F) sl 00t ooyl b Jskes ! iy
5| s ceels YE 1, hUCB-MSC (gl Jshos ) Scas ¢ Lu 4
98,5 B3 Qli’fﬁ? w9 JFI &5 (30 sbos
S ylge 0000 Canw! re iy Cons s o Jolos a5 0zl yo
5 WS Ol ) $9095 5 gyl Slaceisd g 00 S
Olnle (FO) wms oo a5, (5‘5)'7 9 Seielsys s
2 lgige S5 0,50 Bl 50 el 9 5 sk gy g,

il 35 B sl ol 5 eolizl LIS ¢ olae

S 35 Az

2 el sslem Gloyd caz Slays Jskeo g 5l ealiu
S o 3 5 o Sy (3,5 5 5 251 g
qu.om é:l.uo S99y X Sldlas uﬁ"‘SL’ | 00 MT‘SMAC
laobo Col a3 590 ae nl 55 sk sa sl
@ syl hge Joe jre jo oal Wg geriilie ookt
st o Sy Sl 5 il o o il sl oo
et 53t gla Jshos digs il s o)Lt linions (P55
a3 ge halidl ) sae jlead giie Sig59)50 555 mlaw

&lw

DA. Alzheimer disease in the US population: prevalence
estimates using the 2000 census. Archives of neurology.
2003; 60(8): 1119-22.

4. Selkoe DJ. Alzheimer’s disease: genes, proteins, and
therapy. Physiol Rev. 2001; 81(2): 741-66.

5. Alipour F, Oryan S, Sharifzadeh M, Karimzadeh F,
Kafami L, Irannejad H, et al. The neuroprotective effect
of a triazine derivative in an Alzheimer’s rat model. Acta
Med Iran. 2015; 53(1): 8-16.


http://dx.doi.org/10.18869/acadpub.shefa.4.2.87
http://shefayekhatam.ir/article-1-924-en.html

WD Jloe epgo o)lods coyloz 090

[ Downloaded from shefayekhatam.ir on 2026-02-16 ]

[ DOI: 10.18869/acadpub.shefa.4.2.87 ]

6. Alipour F, Karimzadeh F, Hasanzadeh G. P59: triazine
improved hippocampal injuries in animal model of
Alzheimer’s disease. Shefaye Khatam. 2015; 2(S3): 109.

7. Koch P, Kokaia Z, Lindvall O, Briistle O. Emerging
concepts in neural stem cell research: autologous repair
and cell-based disease modelling. Lancet Neurol. 2009;
8(9): 819-29.

8. Wray S, Fox NC. Stem cell therapy for Alzheimer’s
disease: hope or hype? Lancet Neurol. 2015. pii: S1474-
4422(15)00382-8. doi: 10.1016/S1474-4422(15)00382-8.

9. Abdel-Salam OM. Stem cell therapy for Alzheimer’s
disease. CNS Neurol Disord Drug Targets. 2011; 10(4):
459-85.

10. Haass C, Selkoe DJ. Soluble protein oligomers
in neurodegeneration: lessons from the Alzheimer’s
amyloid B-peptide. Nat Rev Mol Cell Biol. 2007; 8(2):
101-12.

11. Mohammadzadeh E, Alipour F, Khallaghi B.
Evaluation of spatial memory impairment after
intracerebroventricular streptozocin injection in adult
rats. Shefaye Khatam. 2014; 2(1): 40-45.

12. Alipour F, Mohammadzadeh E, Khallaghi B.
Evaluation of apoptosis in rat hippocampal tissue in an
experimental model of Alzheimer’s disease. Shefaye
Khatam. 2014; 2(2): 13-20.

13. Miinch G, Schinzel R, Loske C, Wong A, Durany
N, Li J, et al. Alzheimer’s disease—synergistic effects of
glucose deficit, oxidative stress and advanced glycation
endproducts. J Neural Transm (Vienna). 1998; 105(4-5):
439-61.

14. Wenk GL. Neuropathologic changes in Alzheimer’s
disease: potential targets for treatment. J Clin Psychiatry.
2006; 67: 3-7.

15. Mueller-Steiner S, Zhou Y, Arai H, Roberson ED, Sun
B, Chen J, et al. Antiamyloidogenic and neuroprotective
functions of cathepsin B: implications for Alzheimer’s
disease. Neuron. 2006; 51(6): 703-14.

16. Marr RA, Rockenstein E, Mukherjee A, Kindy MS,
Hersh LB, Gage FH, et al. Neprilysin gene transfer
reduces human amyloid pathology in transgenic mice. J
Neurosci. 2003; 23(6): 1992-6.

17. Massoud F, Léger GC. Pharmacological treatment
of Alzheimer disease. Can J Psychiatry. 2011; 56(10):
579-88.

18. Banerjee P, Sahoo A, Anand S, Bir A, Chakrabarti

S. The oral Iron chelator, deferasirox, reverses the age-
dependent alterations in Iron and amyloid-f3 homeostasis
in rat brain: implications in the therapy of Alzheimer’s
disease. J Alzheimers Dis. 2015; 49(3): 681-93.

19. Mury FB, da Silva WC, Barbosa NR, Mendes
CT, Bonini JS, Sarkis JES, et al. Lithium activates
brain phospholipase A2 and improves memory in
rats: implications for Alzheimer’s disease. Eur Arch
Psychiatry Clin Neurosci. 2015; 11: 1-12.

20. Rodriguez-Perdigon M, Solas M, Moreno-Aliaga
MJ, Ramirez MJ. Lipoic acid improves neuronal insulin
signalling and rescues cognitive function regulating
VGlutl expression in high-fat-fed rats: Implications
for Alzheimer’s disease. Biochim Biophys Acta. 2016;
1862(4): 511-7.

21. Alvarez-Buylla A, Temple S. Stem cells in the
developing and adult nervous system. J Neurobiol.
1998; 36(2): 105-10.

22. Purves D, Augustine G, Fitzpatrick D, Hall W,
Lamantia A, Mcnamara J, et al. Epilepsy: the effect
of pathological activity on neural circuitry. Purves
D, Augustine G, Fitzpatrick D, Hall W, Lamantia
A, Mcnamara J, et al. Neuroscience. 3th ed. Sinauer
Associates, Inc. 2004; p. 600-1.

23. Lazarov O, Marr RA. Neurogenesis and Alzheimer’s
disease: at the crossroads. Exp Neurol. 2010; 223(2):
267-81.

24, Ziabreval, Perry E, Perry R, Minger SL, Ekonomou A,
Przyborski S, et al. Altered neurogenesis in Alzheimer’s
disease. J Psychosom Res. 2006; 61(3): 311-6.

25. Lindvall O, Kokaia Z, Martinez-Serrano A. Stem cell
therapy for human neurodegenerative disorders—how to
make it work. Nat Med. Nat Med. 2004; 10: 42-50.

26. Yee JZ, Oh K-W, Kim SH. Stem cell therapy for
neurodegenerative diseases. Hanyang Medical Reviews.
2015; 35(4): 229-35.

27. Aligholi H, Hassanzadeh G, Rezayat M, Azari
H, Ejtemaei Mehr S, Akbari M, et al. O36: three-
dimensional transplantation of adult neural stem cells
in an acute brain injury model. Shefaye Khatam. 2015;
2(S3): 36-36.

28. Burgess A, Aubert I, Hynynen K. Delivery of
stem cells to the brain: potential for treatment of

neurodegenerative disease. J Ther Ultrasound. 2015; 3:
O17. doi: 10.1186/2050-5736-3-S1-O17.

29. Bishop AE, Buttery LD, Polak JM. Embryonic stem

W
|


http://dx.doi.org/10.18869/acadpub.shefa.4.2.87
http://shefayekhatam.ir/article-1-924-en.html

[ Downloaded from shefayekhatam.ir on 2026-02-16 ]

[ DOI: 10.18869/acadpub.shefa.4.2.87 |

AR )LQ‘. “aso o)LQ..‘L ‘r:)l.e_? 0y9°

Sos= dis

cells. J Pathol. 2002; 197(4): 424-9.

30. Tang J, Xu H, Fan X, Li D, Rancourt D, Zhou G, et
al. Embryonic stem cell-derived neural precursor cells
improve memory dysfunction in Af (1-40) injured rats.
Neurosci Res. 2008; 62(2): 86-96.

31. Maroof AM, Keros S, Tyson JA, Ying S-W, Ganat
YM, Merkle FT, et al. Directed differentiation and
functional maturation of cortical interneurons from
human embryonic stem cells. Cell stem cell. 2013;
12(5): 559-72.

32. Hentze H, Soong PL, Wang ST, Phillips BW, Putti
TC, Dunn NR. Teratoma formation by human embryonic
stem cells: evaluation of essential parameters for future
safety studies. Stem Cell Res. 2009; 2(3): 198-210.

33. Thomson JA, Itskovitz-Eldor J, Shapiro SS, Waknitz
MA, Swiergiel JJ, Marshall VS, et al. Embryonic stem
cell lines derived from human blastocysts. science.
1998; 282(5391): 1145-7.

34. Temple S. The development of neural stem cells.
Nature. 2001; 414(6859): 112-7.

35. Eriksson PS, Perfilieva E, Bjork-Eriksson T, Alborn
A-M, Nordborg C, Peterson DA, et al. Neurogenesis in
the adult human hippocampus. Nat Med. 1998; 4(11):
1313-7.

36. Galli R, Gritti A, Bonfanti L, Vescovi AL. Neural
stem cells an overview. Circ Res. 2003; 92(6): 598-608.

37. Reynolds BA, Weiss S. Generation of neurons and
astrocytes from isolated cells of the adult mammalian
central nervous system. Science. 1992; 255(5052):
1707-10.

38. Anderson DJ. Stem cells and pattern formation
in the nervous system: the possible versus the actual.
Neuron. 2001; 30(1): 19-35.

39. Ayuso-Sacido A, Roy NS, Schwartz TH, Greenfield
JP, Boockvar JA. Long-term expansion of adult human
brain subventricular zone precursors. Neurosurgery.
2008; 62(1): 223-9.

40. Tong LM, Fong H, Huang Y. Stem cell therapy
for Alzheimer’s disease and related disorders: current
status and future perspectives. Exp Mol Med. 2015;
47(3): el51. doi: 10.1038/emm.2014.124.

41. Azari H, Sharififar S, Rahman M, Ansari S,
Reynolds BA. Establishing embryonic mouse neural
stem cell culture using the neurosphere assay. J Vis
Exp. 2011; (47). pii: 2457. doi: 10.3791/2457.

1]
|

42. Reubinoff BE, Itsykson P, Turetsky T, Pera MF,
Reinhartz E, Itzik A, et al. Neural progenitors from
human embryonic stem cells. Nat Biotechnol. 2001;
19(12): 1134-40.

43. Qu T, Brannen C, Kim H, Sugaya K. Human neural
stem cells improve cognitive function of aged brain.
Neuroreport. 2001; 12(6): 1127-32.

44. Wang Q, Matsumoto Y, Shindo T, Miyake K, Shindo
A, Kawanishi M, et al. Neural stem cells transplantation
in cortex in a mouse model of Alzheimer’s disease. J
Med Invest. 2006; 53(1-2): 61-9.

45. Zhao Z, Hu H, Feng G. Learning and memory
amelioration of transplantation of the neural stem
cells modified with human brain-derived neurotrophic
factor gene on Alzheimer disease model rat. Zhongguo
Xiu Fu Chong Jian Wai Ke Za Zhi. 2005; 19(5): 331-4.

46. Kim SU, Lee HJ, Kim YB. Neural stem cell-
based treatment for neurodegenerative diseases.
Neuropathology. 2013; 33(5): 491-504.

47. Tricoire L, Pelkey KA, Erkkila BE, Jeffries BW,
Yuan X, McBain CJ. A blueprint for the spatiotemporal
origins of mouse hippocampal interneuron diversity. J
Neurosci. 2011; 31(30): 10948-70.

48. Huang Y, Mucke L. Alzheimer mechanisms and
therapeutic strategies. Cell. 2012; 148(6): 1204-22.

49. Palop JJ, Mucke L. Amyloid-[beta]-induced neuronal
dysfunction in Alzheimer’s disease: from synapses toward
neural networks. Nat Neurosci. 2010; 13(7): 812-8.

50. Tong LM, Djukic B, Arnold C, Gillespie AK, Yoon
SY, Wang MM, et al. Inhibitory interneuron progenitor
transplantation restores normal learning and memory in
ApoE4 knock-in mice without or with A} accumulation.
J Neurosci. 2014; 34(29): 9506-15.

51. Ager RR, Davis JL, Agazaryan A, Benavente F,
Poon WW, LaFerla FM, et al. Human neural stem cells
improve cognition and promote synaptic growth in
two complementary transgenic models of Alzheimer’s
disease and neuronal loss. Hippocampus. 2015; 25(7):
813-26.

52. Aggarwal S, Pittenger MF. Human mesenchymal
stem cells modulate allogeneic immune cell responses.
Blood. 2005; 105(4): 1815-22.

53. Salem AM, Ahmed HH, Atta HM, Ghazy MA, Aglan
HA. Potential of bone marrow mesenchymal stem cells
in management of Alzheimer’s disease in female rats.
Cell Biol Int. 2014; 38(12): 1367-83.


http://dx.doi.org/10.18869/acadpub.shefa.4.2.87
http://shefayekhatam.ir/article-1-924-en.html

WD Jloe epgo o)lods coyloz 090

[ Downloaded from shefayekhatam.ir on 2026-02-16 ]

[ DOI: 10.18869/acadpub.shefa.4.2.87 ]

54. Camberlain G, Fox J, Ashton B, Middleton J.
Mesenchymal stem cells: their phenotype, differentiation
capacity, immunological features, and potential for
homing. Stem Cells. 2007; 25(11): 2739-49.

55. Oh SH, Kim HN, Park H-J, Shin JY, Lee PH.
Mesenchymal stem cells increase hippocampal
neurogenesis and neuronal differentiation by enhancing
the wnt signaling pathway in an Alzheimer’s disease
model. Cell Transplant. 2015; 24(6): 1097-109.

56. Choi SS, Lee S-R, Kim SU, Lee HJ. Alzheimer’s
disease and stem cell therapy. Exp Neurobiol. 2014;
23(1): 45-52.

57. Park D, Yang G, Bae DK, Lee SH, Yang YH, Kyung
J, et al. Human adipose tissue-derived mesenchymal
stem cells improve cognitive function and physical
activity in ageing mice. J Neurosci Res. 2013; 91(5):
660-70.

58. Shin JY, Park HJ, Kim HN, Oh SH, Bae J-S, Ha
H-J, et al. Mesenchymal stem cells enhance autophagy
and increase f-amyloid clearance in Alzheimer disease
models. Autophagy. 2014; 10(1): 32-44.

59. Katsuda T, Tsuchiya R, Kosaka N, Yoshioka Y,
Takagaki K, Oki K, et al. Human adipose tissue-derived
mesenchymal stem cells secrete functional neprilysin-
bound exosomes. Sci Rep. 2013; 3: 1197. doi: 10.1038/
srep01197.

60. Lee HJ, Lee JK, Lee H, Shin J-w, Carter JE,
Sakamoto T, et al. The therapeutic potential of human
umbilical cord blood-derived mesenchymal stem cells in
Alzheimer’s disease. Neurosci Lett. 2010; 481(1): 30-5.

61. Liu W-S, Chen C-T, Foo N-H, Huang H-R, Wang
J-J, Chen S-H, et al. Human umbilical cord blood cells

protect against hypothalamic apoptosis and systemic
inflammation response during heatstroke in rats. Pediatr
Neonatol. 2009; 50(5): 208-16.

62. Kim DH, Lee D, Chang EH, Kim JH, Hwang JW,
Kim J-Y, et al. GDF-15 secreted from human umbilical
cord blood mesenchymal stem cells delivered through the
cerebrospinal fluid promotes hippocampal neurogenesis
and synaptic activity in an Alzheimer’s disease model.
Stem Cells Dev. 2015; 24(20): 2378-90.

63. Newman MB, Willing AE, Manresa JJ, Davis-
Sanberg C, Sanberg PR. Stroke-induced migration
of human umbilical cord blood cells: time course and
cytokines. Stem Cells Dev. 2005; 14(5): 576-86.

64. Park SE, Lee NK, Lee J, Hwang JW, Choi SJ, Hwang
H, et al. Distribution of human umbilical cord blood-
derived mesenchymal stem cells in the Alzheimer’s
disease transgenic mouse after a single intravenous
injection. Neuroreport. 2016; 27(4): 235-41. doi:
10.1097/WNR.0000000000000526.

65. Lu D, Sanberg PR, Mahmood A, Li Y, Wang L,
Sanchez-Ramos J, et al. Intravenous administration of
human umbilical cord blood reduces neurological deficit
in the rat after traumatic brain injury. Cell Transplant.
2002; 11(3): 275-81.

66. Lee HJ, Kim KS, Kim EJ, Choi HB, Lee KH, Park
IH, et al. Brain transplantation of immortalized human
neural stem cells promotes functional recovery in mouse

intracerebral hemorrhage stroke model. Stem cells.
2007; 25(5): 1204-12.

67. Yamasaki TR, Blurton-Jones M, Morrissette DA,
Kitazawa M, Oddo S, LaFerla FM. Neural stem cells
improve memory in an inducible mouse model of
neuronal loss. J Neurosci 2007; 27(44): 11925-33.

I


http://dx.doi.org/10.18869/acadpub.shefa.4.2.87
http://shefayekhatam.ir/article-1-924-en.html
http://www.tcpdf.org

