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ABSTRACT

Alzheimer's disease (AD) is a common cause of dementia in elderly people that is
accompanied by progressive cognitive decline and memory loss. The pathologic hallmarks of
AD are synaptic and neuronal degeneration together with extracellular senile plaques
containing amyloid-beta (AB) and the intracellular neurofibrillary tangles (NFTs) in the
hippocampus and other cortical regions. Amyloid-beta peptide is believed to have a pivotal
role in the pathogenesis of AD as a magjor component of the senile plagues. It acts as a trigger
key of AD and is considered as the principa toxic factor in the pathogenesis of the disease.
Accumulation of amyloid 3 protein (AB), a main component of the senile plaques, in the brain
initiates a cascade of events that ultimately lead to neuronal dysfunction and cognitive
deficits. Other proposed mechanisms for AD include impairment in cholinergic function,
oxidative stress, inflammatory agents and glutamate-mediated excitotoxicity. AD is
characterized neuropathologically by impaired cholinergic function, increased oxidative
stress, neuroinflammation, neuronal cell death, synapses loss, cortical atrophy, deficienciesin
steroid hormones and appearance of glutamate-mediated excitotoxicity.

Keywords: Alzheimer’s Disease; B-Amyloid Peptide; Tau Protein; Synaptic Function;
Neurodegenerative Disorders


https://ejournals.arums.ac.ir/jarums/article-1-1254-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-06-02 ]

203l 3T (5 )loss (5 39d9s 3adg3ls

lol daxo

Ol Jma)l (Jus)l G 5y pole olSasly (Kb 5y 0aKisls (555091 548 03,5
m.amani @outl 00K.COM : 55,3801 oy = EDYYDNYYAA :uS1s - AVENDFEYT + :(yals .J sl oXium g3 *

oy
oo ol sl ol yo aladla HRAL 5 Sialub 059 mius YMAI L &5 cunl (5 30 — rxe S low <G ol 1T 5 )lows
sl
A ol Y95 JAIS )3 oM rud ) 95 SLOASMS JuSiss (5 )53 9 3583 e Jukits ) LM (ol Shol £ 5a s gluoTlis
Il 59 p 03 At Jl (AB) a8 slioT Ly (Lo i .35 gib 50 Sl 91 (Sl 59 3 0 sawdly piumd yud H3l )
Ao yxio A el HI)JT GIlow o guad oy yieus Il SR L (ulinw 3 ySdec ) IMAL A5 gub 50 S 65 Juj}JMT
Slzol dael &S 39 50 o gz OGS sio Sl 3o 598 P 5 M}.LLOT .;a)fuo obless ¢l V> ialivdh = IMAI
PANYN FEN NN P T YT P e | Wl 5 T sl oaubsliT azs )s 5 2508 slue ) (53 yShoc VMl
SL20355 8 s Sl iy S po el JAIS mumildS 9l i 03 ST Ll Lo T (S5 il o miies
T oS T Jlamsl s JMal AP dous 55 sl Lie )3 Sy & atuly e 55951 SLJLY JuSbs (555 piselislS
Solow )3 48 Siiwd SN 9) 92589 95b LS wlwoguad Sl s pilS 5 o pn Sla sl pud gilie VMBI 5 (S j20 35 22

J.)}JM [CRERY ).m|)JT

985153339 95 S law «umlizw 3 3Shoc 9B (39 p 3 ohao T iy Sty el T (Solow 15 34lS (S o ly

ARV YARVARIERFYR Y

Db 8l oo Hlaa V-0 Jlow vo slass
wesanl LunT ols ) S lbow w'{;g»»u')-w O
Ol 03 ) Solew ol JS S EA Ly s asy) shay
0=l S9boe inpie 9 MB350 (plaidl 355 &
Aol 8l V-0 Jlw 0 20 3 04 4 yl e
Solow ol £985 Jlaial STl 70y Sl Ly [OE]
L ¥ Ubc 03 Vgomo 5 Soibise mlr 93 (Jlo d »
S e a0 pmie S )lew Hous i Jl puoy JLw 4
903545 i & Alwnly B9 p0 Solow (pl Sgibio
[7] 55 palls aslgiiro e 5 8Ly s S
OT Jl @l s sk liless oyl &5 1) SYMAI yudiize
Saidub e lie sl D3 35 e m)
A bsls sable SIMCAL Il asis )l 4 3iiS 5o

b slas )Slec 5 4 o5 .9b) (2l slas )Sec

WA/ =Y/ ) ndlb)o

Ao ddio
L a8l 9u5)5359) 95 olows o poal T s olew
ol o Sialih 5 akasls slas ySloc Groc YN
bl 5o uiles &)Lw by He Jl yized o o039y
V] s smo 0303 5p 3,8l )3 o gaz &S
CIE] Jpy VY ) )_o._gl)'JT Bolow Sl wlbogan
Gole sl dled Hs JAl (galioh slas )Slec
Sbbsse 3 )-8 L) Jlocl V> juss 9 0 )0l
S b gs D sl s solew ol [YY]
Jise 03 ' pea 30T jo50T o g lalT oS53, 58
23 85 O oahio YO )l Gl . oub asalivh (5oMeo 141 Y
o=l & oa=io bl ) eliS )3 H&5 Yerluo B/0 5 Lss

o=l &S 3o b 5o i w9 ddwe LS olew

! Alois Alzheimer



https://ejournals.arums.ac.ir/jarums/article-1-1254-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-06-02 ]

Y40 yliws) f’)h& o ledbs ;[o.sb_\,).'xbi: 093

Judl S g o sle olSiuls alme EDE

23 J—53 SR sd g b g3l o god (g p—ioue
i 3 > Shoe JUEAI 1 aisplie pal 30T olos
S o ol gl a8 oo panl Gl 331505 5 o8
wamae pwlisw id) wws )l (suac sladshw
5 B9 il SLaw o 98 GLAL s 8o 99 5T
Y] lebislS el 3995 Jl bl uac o

o ogan 93 SIS el T ol —ow [1D
23 S g 55 A il pae S 9ds3Lo 5
L sldain 9 039 LYIIS Sskw o wrond
258 3ge a5 ) oS oyl ol £ 5a s sluoT
J2I 3 oM yuds) 95 (SladdNS S 6% 9
O 54— b Sl s> S e wl Lays)s—
craimd )3 &S 359 e Szl £ols sLa s 2
V7] 25950 0303 6 pitd Algs mlw 5 olS gud

(AB) s3uighuoT Uy sl Suisy

3355305 03 Grwll Giss s3ishel Liy slaaumy
03RS JuS i P £ wlg—ie 4 ).o.gl)'JT S lbows
M LaSM (l . aisS o 6L s s slas
iy 9 a38) Hlebs 0 Solow Shol sladazuie
=50 1 olan g9 b LT JuSits a5 3wy
23 Loy ol gous 3l Hubls S99 b o) 50
OS2 03 8 b slasilhd 5 Sosdgjud bl s
aS el oab Sty i [VV] S g s Sulgs
unlow Glaamled Joass s dudsluoT by slauiy
ol i o Lapssss waile 038) jus 5
SISl Gl Jmmo 0 gy ol Sads)ss jud
ol walled 5 ) Grae Sl Gl 3 I i
Sdsias SLa b ais 5o s 8 sl Ly s S
iy sac wldled ial 38l bl b ) iy eyl
3 pSloc 5 sl LS 55 HRALS Exel 5 oadb
orizmed SolieT Lis Sin [VA] S9bse suac
exolis (12 9 03,5 bz b (5392 SLJLL 3 ySloc

8 Amyloid
* Tau Proteins
® Senile Plagues

JS e adasla VMAT W oiabb eyl w1 Uss
331 eyl s el ¢y yioue 9 0393 lilow oyl ol
3590 Moy 4y OLasl bl yiiy S dl oo &y
sla SUlss Jl acgozo ylg—ic ay abbdls o) 3yl
uﬂ;m@;;l;&wafagTum__‘Lua@ums
A8 wwl oaub oals Ylis 9 3 1S (50 VG jso ) 1)
) atasls i lizeo glgsl olas Ly pis roal 3T 5 olows
Golow ol 0T o osMe [V] sulos so JMAI Jlas
o= b 38l Sl 5 ol wluo guad I 6ol
I 2l DS s s aw 9 03ls D8 86 s
w3 elal placis Jolb) 53 pudl @ide Jud
Ssa9 parc )y 9 Labl Gl (53 pusl (o)l pin
P29 Jolib) (5-l9) e (olS ulwal 5 55 o3
(ST Jdo (pla)lid) 5w 5 (b somw 9 Wbia
Oblan ol 03 s dbd 5 BB 2 (SIS
IA] 53,5 o

ToaiShy 5 ' SFalels £o5 93 an el I solow
S ol Slo) SFalgils £95 .39 50 (SIbAGb
Solow ol @ WS oslgils slacl jl 5,505 Lasub
Il oo ol 3003 Y0 Ly a5 5 bl oaub Mie
Il ulblbew 035Leadl 3uo)s YO Lol S algls g 95
S8l ) Mgl Al &3 557 a5 Jiwd 0338 |y £ 95
orized el 1T s olew [A] 35105 oslgils s 53
Lo 5 0n039) £ b JSb 95 44 eadle g9 b bl I
I8 0T 490395 g5 45 3o 50 pamdis (o) 22
0323 o ol Jl s T Gl JSib 5 Jw 70 yw
5 035y £95 i30T S)lse plos Ly piis .5 g 5o
Agib o pal s Folgils g9 30ps A0 S
23 pde Solow £95 (pal 30003 V- Jl yieS D3 s 5
g9 oy sz [V 1] Jsibise 0303 55wl eime
23 Fobss ma Gheld adlw 3925 ju 5 solew
5 S olaw £95 95 Rl wluosuad
LIPAN] sl 0ouiis ol 0338

! Familial
2 Sporadic


https://ejournals.arums.ac.ir/jarums/article-1-1254-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-06-02 ]

E00 Silol svax=o

e pdl JT S olows S350 52 48 53

96 a9 22

Sladsm s pSae Lo bus po iy p2 3 56 a9
5 s )3 9 osub Juase (il 9295 A &S il SIolw
OB 2 2l D)1 S 50959 )50 pleit bl el
Al JSiS 9 Hl9r95 e gige slasaly Jlasl s
O 5 AblS wuedl rac Jolw S (s s39 %0
oS T Jlal 0303y 9 Y998 JSib bas )3 Seueo
35 5o slayl (uac d,lm wle 035) d=uis VS 9
Ohel 33l 581 )3 5L (a9 s U 9wl piund [VA]
wlled GhalS b 5 JsS 9 0 slape T ulled
sl god Sl ) £ K Jble s e ST
39 ogmme rel T S olew I 9)ss 39 95L
90 9y & wlaws Ay Yub adldl & j=xio aF
Oleidluw Jl aly péwwid pu8 55 i ) 93— o
o=l s Blaie [YA] S5 b o Us:559 500
AN otlo—95 pog—90 Slas—als Loy »—
oS T Yl 03035 5 03235 las U5 555 550
o wwl $o9 )0 (Suac Jedw pasile 035) sl &S
a3 gio Lad 9= 955 S0 plmusil (pid) (s Jl wsde
Saloe g Gl S e 0T Jsay 5 35b 50
woace Jolw JAIs s oo las 5U slap s »2
Juis b 7 s M pus 9055 SLaadlls 5 aisly gecxs
S 3955 SLaadMS (pl pljue [¥-] 2ias e
Ls)_o._gl)JT oblew V3 Sl slas )Soe il b
S plg—ie a3 5lgs 5o 9 Sl Pliio bl
A3 s s olow b uss VS i Yo ga
Ly iy oz a5 sslosly glis wlellbw [¥A] 5,08
9039 51 il 3 O guidl paud e 3SolieT
oS ) Slgs 50 oin 5 S8l e Slasl 9T Jl 5595
L¥Y] 2l asbls s ju5 M pu85) 55 SlaasMs

® Neurofibrillary Tangles (NFTs)

A ol 03 suin ol [V4] el 605,00 LIS
S 9 0ab ades Lapwliemw S = slawallss
biés cnn Gouslle plgic 4 D) oo So3u8 jume
Sliwl) V3 a2 G938 VIl 5 =l Jaul i
o=l V] a8 G sl pae wyllss mlouw palais
03 diwo T slaaumwl ra.mJ};Lm b J oo sy
Il s (a9 )= Y= Alwsh Jl 9 Sdiwd 92
59 my 035583 b s o2 3T Joc Jaws g5 | 3 sl
55 50399 3 Sa-l o5 a5 "\ -auioluoT Slw i
LYY ] So5b oo 3idgs B, un-LolS @ 5T
T 95 “ ol puil 02iiS @575 @ 3T 5" pmualy o
D950 ot by S slieT Sy 038 &y joxs Ao
Jko 0> Siny =l gess ael e 5T (ol Hisals
3 oluoT iy Lo M Jukis Jl LT Lyinl 331 5 o3
5 355 o ol pae [VEPY] 2 5o s 8 5ha
gty (gl gazs el a8 slueT Ly slaayiy s
23T S olows Slps 0348 5 b Jole S 5 0
s 5o 0-\-§9in awd 38 Ol & a5 35T e ol
Ly S ol S 93 ssubo sl i )3 [VD)]
5 AB(1-42) Jl ais ue 359 50 Sulss &5 S8 glueT
Ay €95 6 Sy @3 35T G e Y=o - AB(1-40)
S =l s 5 38 5o s ) odub Sl g5
03 0313 9L &5 Da sl muce oy oubaylgs
s (5 b uac wew 3l AB(1-42) a5
Lo S5 4y wunl a8 5 3)ls AB(1-40) «
olis s wlallbe [PV.PF] sl g oxs s 2o
0 35 olioT Wy duiny (5 je JAIS (82033 &F 353 50
SLaws s samlaw S0 Fwl Silsn slasges
abasls YNl & sie 9 03l LA b welS guo

..)))fwﬁ).o._ﬂ)’.ﬁd“wl)é@)gj)lg}

! Amyloid Precursor Protein

2 Beta-Site Amyloid Precursor Protein-Cleaving
Enzyme 1 (BACEL)

% Neprilysin

* Insulin Degrading Enzyme

®> Amyloid Hypothesis


https://ejournals.arums.ac.ir/jarums/article-1-1254-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-06-02 ]

YA ylws) A[a)l@ o lesbs ;[o.QA).'in: 093

Judl S g o sle olSiuls alxe £DF

APP

MN-terminal
I APP

m}m

C-terminal

M=terminal fragment

/J .
_ Bsecretase monomer !
o-secretase 9
) A
~secretase J formation ¢

cligamer ”I
Y
—p\. .\ by — » \;fp_
ap W
aggregation \ LY AN i
,f F Nooap

A, )

fibrilsy
)A D plagques
[

C-termin

nal

Tau Hyperphosphorylated Soluble tau

tau

Kinases

aggregates
Tau Y
aggregation $@

99" aeﬁ_' %38-3‘%9@@

%_.- 0.9

é]?aﬁ

w%%%%%%%%o'-ﬁﬁa

Tau
deposition

v 4

fibrils/MNFTs

9 9L (459 33 g piunid jud 9 (YU) 51 ST JaSuins v OT 2o 9 SufghaoT Slw iy (359 33 Sl SuglaeT Uiy Suiay Jasiss o9 N JSubo
()bl Jgme by JSubv )l o slasawl) [YY] (p15h) 6o p1ad9.r95 SLOABMS JaSuis

03 3 @l as I APP s PS2 PS1 sy aslosi
s=old ) an plgises ) Golew 03Ty £ 95 Ll
il T e piiy Ly solow ol Sl J o &
0Pl LW B 0 0 whuss Seag bol .ol s
L U8l b olew o=l am Mol Husbibs A3lg3 50
O 4o ulssiss LYJ Rl pricie Jl.aas Hials
=3 a3, 5 o)Ll ' (APOE) Eyuis9 p 54527
APOE €2 )l s_is)lue (yui59 )30 2T oyl @l
APOE o) Js—o=xo APOE €4 y APOE €3
Slo—o plw 9 Jo punls” Jlaisl el aS wawl SS9
5 Folw plruil i wa o9 )—0 S3—u
5 wleidlaw )3 uizmed 9 0 puwglisw 6 3y S
SBL pae )5 jp 5 ae Sladslw sline 3 )Sloc

! Apolipoprotein E

Eoaiio 9as 9 Said) Jolge
S)Slos )3 pus & pmie ilsise 2530 0> ol puss
23 =5 wlyuss 53 ) 5 Layuis y yleidle b
el 9 dian Bl les g0 srub s ) 'a}.s)"
A G R )53 S, Jlsgihs 3,8 us9id )S ol juss
9 Lo olow 4 Ml Jloial Siiuwdy )old wl yuss
)_c._ﬂ)'JT Golow V3 3 sl el LT 08 yul
Mol )3 sl 9550 Losdime (555 ol puss S 3lgils g9
Mol £ 55 ol Voase &5 Sibls anbls s 5 olow &
£ 2ol 30T 6 olow 13 Lol sl so $lisl i
o35 s el 5 )las @l JSib & 0aiST 5
Aolgs e Lol 3)1a0s s (5 )lews Sl ) Losdiue
SSlsla g9 0 W] aas Ginl3sél ) Mol Jleial
G2 S G piua b b uf s £93 59 5 )8
ainlih soloy lol wle olsic 4 o o)l


https://ejournals.arums.ac.ir/jarums/article-1-1254-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-06-02 ]

EBY ilol Soxe

e pdl JT S olows S350 52 48 53

[¥A] oS o 3 o5 o aIT 63 sl o
S i el pizmed sbibe Sau O gawl s
J9bio 4y O poxs 5 55 (i s )y 0 sawdls rdansd
[¥A] 3o 5o M jusd 5, 55 LA SN JuS s
Ot i3l 5 b Jl 3l o guilauwST T
Pl 5 puulS 99 a ol sLoiie 5 233545
Jslw J3Is 03 b erdS oz b )b 95 Sl s
5 ac e & Hzie G pb ol Il 5 sl Guas
[E-] 33,8 T 3 )Shoae JMial azis ys

Jobw Jals s 38 slioT Wy dui real 3T solow 0o
DNA slaJlss gaub aiuSh waecb J5lg5 50 Suac
Lo yulizw slaces Huals azuis ) 5 (nbyais giue
o=l 0o Las oS gie sline Jamsly ol juuss .5 g
Soles Jles b jluwls g_SLQrog)'JT Slgs 50 s Solow
5 INK (sl os 53T suspleeT by Suiy b aalso liosd
L Lyl s as 1) pS3 5 P38 sLajliss (s
L Sy S 5o Jl=d ) it (s jsiesT osuay
Mo pomsllle G b Sl 3ilgine (e S sleT
5 ¢ (GIUT3) ;5515 J5L ssla sladsSis Juesl
slie o e D 35 oI5 Jlanl sline )s T s uSls
Jwao ATP adss Ghals [EV] sules Jiste ol
b oy Jusl T 5 Gl Jals 55515 55008
ORaLS 5 Sl S oo ailss 5o 5 @395 5
ably Jisa seal 1T olew 03 b lapssss slass
[Ev.ev] suwl

Sl

Jolse paib ST el 5 03505 Jlod 1) LIS 5,50

o=l S 950 S el HT pblen jso 3 SSleosbsn
ablal ) 38 oleoT by (slasuin 353 wlled b L gho

buze Jl glidda el LT v g0s 435 b 9 038
ST a9l b o o dualsn [EDLE] A55ub 50
T SLaS siw Jl 53 31 9 LS 508 b
7 o o il Lo\ Sl S o il J—ieo plw)

* Glucose Transporter 3

APOE €4 . 55 slap =55l (i I 3)ls Ginas
aS 5 9l 3l el T Golew L s3lu) bls)l
S LS JSb a5 b A oluoT Ly duisy o gum)
LAPOE €4 a5 ol 0aub shdiig .33 50 Ll 331
SSpliol Liy iy pm) 5 20 1@ puss 19 b
a3 5o il D el IT (s low a3 Myl Jledal
[roxe]

9513wy yian]

SHdl aizmods 5 (5 p—eal 1T Ulolow (5 jie =3l )
2lgSse LIS sie 3 Slac VMAL (e @l
9 0348 3T 3T sl Gl yaub ST & =ie
85l o il (S8 S ole 33,5 sl T
03 SS9 gilny il Ol p585) Siilgi oo (in
L iy S e iy 9 39 0003 sl T (olewy
bl Lo ,Sole ol Jufiis 0> Ghol Jale SuisheT
SLae T oo G pb Jl 38 5hel by 2y [V7]
9 N34uSTC 29,5 siss Jdo (2L3S gine (Slel
—LalT Jdo (w5 A i n 53 lS k_SLQro._g)'_iT
PR IRNE L REDIS (5 PR W SR SUg RPN g% 3
o pmie 9 ALBIS SIS slue 3 )Sac (590 (o
SATP sl 9,380 JLnl oo JMal
Ol e il d (al dlsin 33,5 o juuS T el galie
0390348 SuSlyy 5 ST pysu SUT slaJissly
3355 o Sl glau ST yw yiuwl 9 aisly il 31
sbuas Jals 4 Hb)aiS sine ©J9 3 duwST
D JowS 90340 JLSG3D) 9 0o julidio  euwdly giumw
Lalds 9 xS0 gaid JLsd (ypricmed 383 50 JuSis
SLaJGsh )l VL pliae SslioT Ly gy oawgs
JLsd sLaasss [¥V] aus oo duss b dumsT S a0
wis s Jlsd sLoaasssS s 5 (ROS) u sl
5 Gl sline s O sewlawus]y L "(RNS)
5 Ul g S 993 o oo Lo Kol il sline

! Reactive Oxygen Species
2 Reactive Nitrogen Species
% Hydroxynonenal


https://ejournals.arums.ac.ir/jarums/article-1-1254-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-06-02 ]

Y40 yliws) f’)h& o ledbs ;[o.sb_\,).'xbi: 093

Judl S g o sle olSiuls alxe EDA

I8 9 st 03 S8 slieT Liy iy 0l jmse (il 33|
Ol 5L 38 [DV] bl Jows x o 9b (iS5 0
Sl oo Juiuwl VLT s oS onlinmw
03 9 i $)9 0 adasls 5 Sl slasil s
Ol LT olimse " psl 0T 5olon addsl Jal o
[o¥dY] sibse Lials Yo als yo )8 5 Al
Joles b 3ufoluoT Ly Siss &5 i3 e plins wlsllow
3T 9 03 Jaie Laoss puS ¢pl & (Vb pluws
231 Mosss Y5l caysis 0303y 5 oAlsS il
SIS 5o Aalge JSiio b joe Dolf sud slaus) s
el Laoas uS ol 4 3 oluoT Lis Sty JUesl
5 sl JAIS & 03505 5 duiy HuSlueS ) i 53l
5 Jolw JaIs ) auoheT by iy mooms Az )
wllae [DE] 39 s Gmliow 3 ySlac JMial
Y-laT 595 (sloas puS a5 Sl oals Hlis aubis
A pundS O 52 4 YL S 0588 oS Sl
SesSoleeT Ly iy Joww o5 Lo ,8 oyl o Jlsd 5
Gpb Jl uac sk Jals & awls 3909 &) yzie
Ul JA13 )3 b euds 3L b 5 03 035 58 ol
ol A1 3 Sl Gl ewalS (pl 5 358 o Sl
2alsn ol 5 e Lol 5 rae wuew & e
e oleeT Ly iy a5 i3 50 wlis wilallow . 3ub
(S2)5)92 a8 wldle OV 5055) il slawadale )s
VolaT s eSu slaoss 8 b Jlsb wach
LT sl 33l 9 EalS 3905 el &5 350
Al )3 5 i iy 4l Dl piseasl )59, 95
33,5 50 ugliaw G 0I5 Vel WS il 3l
lawm dale) YU slaw bl ) . Jolio ys Ll
S gy 5o amw Laoas 3 oyl Vleo (J._gj,J,.‘iL_;
O3 JLsd el S olioT by Susy wadsle yinl 51
o=l &8 35 b e o 04B2 Liss S slaoss 8
S5 50 abwly sLag s s 0> LaoanS

® Early Alzheimer’s Disease
" Late Alzheimer’s Disease
8 Long Term Potentiation (LTP)

9 5 AT D5 055 59,5 )siS1s A oaf ) sl
[£5] aas s Giulidl ) "IT V35 ,Sle Ll
AMNn ) oS 5ol paizmads 5 LTV o0 5 il
oblen j—se 0> e Ladll Glum LGS s
Sdos 03 L V o8 sl [EV] siiwa s el JT
Ol 38l .3 )l s s o smwlawsTy 5 ROS
Sl 50T elad (a3l b S o) sl ool 7 sbows
P38 L INK "05sise L 0asgub Jlsd JsS 59 o
o= —Ned &S el ol )00 ¥ jLwlS 5 Kinase
Slass GhalS 5 So—iagnT Lo e 93 4 Lo jT
L \ o8 s piol [EA] iy Jos p o Loy gl
23 L oS Juiwl rae zlee b SUT uizzen
J= o=l 398 aS 3 ad 5o HIAE Suplisw sLAS
oblew V> iy AL YMAl & jxie 36l95 50
03b3T ;S5 8 5 b I [E8] 33,5 (5 ol JT
A Ladauwsise wjalie 3lsi o LS 508
9 0315 il 8l (5 e w3l JAls 4y o S
oo 25 it 9 ol ules JET b bl slagely
Slgioe e (Fod Sw Lo b el )T
[0-] 3ol g pus

—S2JilgS i VM

PRUCE NETI USSR W NN o JE X gp i
5o 38l .38 o slal Sere Lk 5 25 3L
03 JMiAl el 38 shioT Ly Suin a5 S503 50 ol

wblow Vs Saloh VWAL Az S 9 ro.).uu.») ol
9 ZV—L&JT u.u.\}_:u g_SLQo.\J).g_f ..)))f\_,o Ls).o.d)JT
£9 cnrimin 04B2 © iS5 sLaoas S s
i )3 JUWAL .33 5o pluaial glubs ga
wliams S pSlac ju39) ShHuss 95 2 )il 58

L 3l Jloial 9 39 50 oo gano sl JT (S olew 0>

L TNFa

ZMIP-1a

% Mitogen Activated Protein Kinase (MAPK)
* a-7 Nicotinic Acetylcholine Receptors

® a4p2nAChRs


https://ejournals.arums.ac.ir/jarums/article-1-1254-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-06-02 ]

04 Silbol da=e

e pdl JT S olows S350 52 48 53

SYsb Cagias syl 5 LTP iy o 4y NMDA
L .S oS olS sna U3LTD 'L wse
Lo i (=) 5 4 asly gl be (Jd wilellb.
el Ghmo Ghse %0 ol JaIs )3 SusslieT
OIS aSlass mis b slaysys— )3 LTP )Lw
)0l asallos bl [F1] 33 )5 5o ol suo
o=l 3 )oc )3 @l s a5 sl YLy e izxed
ol ol pod (5 053 5 abisls MBI L ) e
Lo 18 Ay uizmed Ly 3 Sslel [#V]
J—sle 5 Y PTENTE Hlod Ly P75 (ud5 59 5
03— 8 T 4 &t 5so Jl gisiie by 55905
el 5 0adh Jaio izsShe oo *B LS u)s 8
L 3 olioT .3 9 b 50 B35 105 oyl (DI Lhals
LS a5y W gwdl pams LS Eacly (uimed
Jooio cyiis s 5 1l 093 90llS/ puulS &y asunls
VI 9= ) YCAMP 4 o3ins b £ 4 oasgis
SLTP jlo el Gapb ¢yl Jl 5 odubs sl (e

[#¥] s5is 50 LTD (slall

oo 50 Lo sl 3 ) Soc ) oMMA
VAL & jomie a5 wusl el 3T S )olen o sas
e B Hlw)b pl 33 3500 yhlew ¢l Vs Salis
D o olS gt o Jls aslass é&m oo
Sl 5 Lapls 559055 o= JLESL 5 03,5 5508
J5i )l soluse a5 1) LTPL was SVsb wygis
S)ls Hhss aladls JuSis ) 9 0399 (umlinw (5 39
Lo 3 oluoT (pal o osMe 3583 0 )8 il e

% Long term Depression

% p75 Neurotrophin Receptors

* Brain- Derived Neurotrophic Factor (BDNF)

® Tyrosine Kinase B Receptor (TrkBr)

® Calcium-Camodulin-Dependent Protein Kinase I
(CaMKII)

" Cyclic AMP Response-Element-Binding Protein
(CREB)

03 9 359 5o vl B3L) Yl jae 4 wlS g
5 GABA Liula) Ginljosl vacl gaub Jvd «)so
23 LTP szl 590y ol sl azis )
Salib slas )3Sec wl s Azt ) 9 wolS sud
SialS wlsllbe o5 5 ol o o9dle Lo 2idlgs
J=30 03 s ) oS Juiwl Gl 9o sloss 58
[00] aslos 5 i) 5 el T wlolews

Golow L5 =S i &S (5 e (g Il S
sl ' yine (8l oaeld atwd 3 S 5o xS el T
It 5 jmin b Sloiond elos & Ty pis 4l
T 5 3w)d 50 S) pidd oS Sla s oli sus
o=l BLaw s s Slass a5 sil esls s wlallae
BSobiose LS s el T solow ) aals
il woa Jls 3ge gSLQrog)'."T aalled puizxed
by 4l gl > &S oS Juswl pieunsl 59, 55
3ol (EaLS el JT s olow > Sdiw JLsb
[oVaF]

Solos 39993548951 ) Jid S Sd punille jalw
2ol 3T

oy Jals 355 a8 sl glis juols asllbe mlis
elled o piid o Ghise )d 38 sheT by Sy
wol8 g Dl aslass E_c_&m sy e ueliow w
ol ol Gl laie e led 5 3)ls 5l
[OA] scas e puss IS sizo Voo L L9 55
5 abidls ol V3 (souee it LAV S 9= =
6Laoss 18 Slacss Hals .3 e slal (5 uS3b
o 50 ol 3l 53 JINMDA il gl S s
Lo s a8 ol ool glis (Sld wilelloe .59) 50
s 9 030y LEalS 1) Laeas uf ool ol ausghieT
Lo 8 3 b Sl mliow JLinl algive
s 93l Gab il 1) NMDA 3 AMPA ilebs 55
Lo ai 13T [#- 504] a—as Lials oas S oyl
S AMPA sLaoass ) J st gasl sl b 38 oluaT

! Nucleus Basalis of Meynert (NBM)


https://ejournals.arums.ac.ir/jarums/article-1-1254-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-06-02 ]

Y40 yliws) f’)h& o ledbs ;[o.sb_\,).'xbi: 093

Judl S g o sle olSiuls e £ -

S sline )3 Sy & asunly jue (5398l SLJLL
B9 oaw | (Sems T Janl s Ml AP louws g3
5 o) Bl el galio WWMILAI 5 (5 j—s0
it ol T % wluogas Jl Uy piuls

235 9 50 032 ).o._gl)JT Solow V3 a8

5 )8 sie )3 (53 )Shas WIMAT szl el aF
slaassS 5 3T ladleshy g ST azis s
Laws s T Talid 5 039, 5 0 a1 STy
Lol 05 )il oS minun )3 JWAL .S 5 50
SIS Sk JAIS eanlS” l e oS JUAT (RUI

iS5 ¢ 5500 piaels oI5 (slaoass juS aa Sl yiu—

References
1- Schneider JA, Arvanitakis Z, Leurgans SE, Bennett DA. The neuropathology of probable
Alzheimer disease and mild cognitive impairment. Ann Neurol. 2009 Aug;66(2):200-8.

2- Armstrong RA. B-amyloid (AB) deposition in elderly non-demented patients and patients with
Alzheimer’s disease. Neurosci Lett. 1994 Aug;178(1):59-62.

3- Drachman DA. Aging of the brain, entropy, and Alzheimer disease. Neurology. 2006
Oct;67(8):1340-52.

4- Alzheimer’s Association [editorial]. 2015 Alzheimer's disease facts and figures. Alzheimers
Dement. 2015 Mar;11(3):332-84.

5- Hebert LE, Beckett LA, Scherr PA, Evans DA. Annua incidence of Alzheimer disease in the
United States projected to the years 2000 through 2050. Alzheimer Dis Assoc Disord. 2001 Oct-
Dec;15(4):169-73.

6- Brookmeyer R, Johnson E, Ziegler-Graham K, Arrighi HM. Forecasting the global burden of
Alzheimer’s disease. Alzheimer’s Dement. 2007 Jul;3(3):186-91.

7- Gold CA, Budson AE. Memory loss in Alzheimer’s disease: implications for development of
therapeutics. Expert Rev Neurother. 2008 Dec;8(12):1879-91.

8- Cobos FIM, Rodriguez M del MM. A review of psychological intervention in Alzheimer s disease.
Int J Psychol Psychol Ther. 2012 Oct;12(3):373-88.

9- Lehtovirta M, Soininen H, Helisadmi S, Mannermaa A, Helkala E-L, Hartikainen P, et a. Clinical
and neuropsychological characteristics in familial and sporadic Alzheimer’s disease Relation to
apolipoprotein E polymorphism. Neurology. 1996 Feb;46(2):413-9.

10- Bird TD. Early-Onset Familial Alzheimer Disease. 1999 Sep 24 [Updated 2012 Oct 18]. In: Pagon
RA, Adam MP, Ardinger HH, et a., editors. GeneReviews® [Internet]. Seattle (WA): University of
Washington, Seattle; 1993-2016. Available from: https://www.nchi.nlm.nih.gov/books/NBK 1236

11- Ray WJ, Ashall F. Molecular pathogenesis of sporadic and familial forms of Alzheimer’s disease.
Mol Med Today. 1998 Apr;4(4):151-7.

12- Menéndez M. Pathological and clinica heterogeneity of presenilin 1 gene mutations. J
Alzheimer’s Dis. 2004 Oct;6(5):475-82.

13- Mesulam M. The cholinergic lesion of Alzheimer’s disease: pivotal factor or side show? Learn
Mem. 2004 Jan-Feb ;11(1):43-9.

14- Lin MT, Beal MF. Mitochondria dysfunction and oxidative stress in heurodegenerative diseases.
Nature. 2006 Oct;443(7113):787-95.

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

16- Madliah E, Madlory M, Hansen L, Richard D, Alford M, Terry R. Synaptic and neuritic alterations
during the progression of Alzheimer’s disease. Neurosci Lett. 1994 Jun;174(1):67—72.

17- Walsh DM, Klyubin I, Fadeeva J V, Rowan MJ, Selkoe DJ. Amyloid-p oligomers: their
production, toxicity and therapeutic inhibition. Biochem Soc Trans. 2002 Aug;30(4):552-7.

18- Parihar MS, Brewer GJ. Amyloid-f as a modulator of synaptic plasticity. J Alzheimer’s Dis. 2010
Jan;22(3):741-63.


https://ejournals.arums.ac.ir/jarums/article-1-1254-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-06-02 ]

19- Ramsden M, Henderson Z, Pearson HA. Modulation of Ca " channel currentsin primary cultures
of rat cortical neurones by amyloid- protein (1-40) is dependent on solubility status. Brain Res. 2002
Nov; 956(2):254-61.

20- Plant LD, Boyle JP, Smith IF, Peers C, Pearson HA. The production of amyloid (3 peptide is a
critical requirement for the viability of central neurons. J Neurosci. 2003 Jul;23(13):5531-5.

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

22- Cai H, Wang Y, McCarthy D, Wen H, Borchelt DR, Price DL, et al. BACEL is the major (-
secretase for generation of AR peptides by neurons. Nat Neurosci. 2001 Mar;4(3):233-4.

23- Hersh LB, Rodgers DW. Neprilysin and amyloid beta peptide degradation. Curr Alzheimer Res.
2008 Apr;5(2):225-31.

24- Miners JS, Baig S, Tayler H, Kehoe PG, Love S. Neprilysin and insulin-degrading enzyme levels
are increased in Alzheimer disease in relation to disease severity. J Neuropathol Exp Neurol. 2009
Aug;68(8):902-14.

25- Hardy J. The amyloid hypothesis for Alzheimer’s disease: a critical reappraisal. J Neurochem.
2009 Aug;110(4):1129-34.

26- Hogl S, Kuhn P-H, Colombo A, Lichtenthaler SF. Determination of the proteolytic cleavage sites
of the amyloid precursor-like protein 2 by the proteases ADAM10, BACEL and y-secretase. PL0S
One. 2011 Jun; 6(6): €21337.

27- Irvine GB, El-Agnaf OM, Shankar GM, Walsh DM. Protein aggregation in the brain: the
molecular basis for Alzheimer’s and Parkinson’s diseases. Mol Med. 2008 Jul-Aug;14(7-8):451-64.
28- Lasagna-Reeves C, Al Ramahi |, de Haro M, Rousseaux M, Kim J, Jafar-Nejad P, et al. Targeting
tau protein stability in alzheimer disease to identify novel therapeutic entry points. J Neurol Sci. 2015
Oct; 357: e131.

29- Wang X, Blanchard J, Tung YC, Grundke-lgbal I, Igbal K. Inhibition of Protein Phosphatase-2A
(PP2A) by I1PP2A leads to hyperphosphorylation of tau, neurodegeneration, and cognitive
impairment in rats. J Alzheimer’s Dis. 2015 Jan;45(2):423-35.

30- Ighal K, Alonso A del C, Chen S, Chohan MO, El-Akkad E, Gong C-X, et a. Tau pathology in
Alzheimer disease and other tauopathies. Biochim Biophys Acta (BBA)-Molecular Basis Dis. 2005
Jan;1739(2):198-210.

31- Simi¢ G, Babi¢ Leko M, Wray S, Harrington C, Delalle I, Jovanov-Milo3evié N, et al. Tau protein
hyperphosphorylation and aggregation in Alzheimer’s disease and other tauopathies, and possible
neuroprotective strategies. Biomolecules. 2016 Jan;6(1):6.

32- Roberson ED, Scearce-LevieK, Palop JJ, Yan F, Cheng IH, Wu T, et al. Reducing endogenous tau
ameliorates amyloid 3-induced deficits in an Alzheimer’s disease mouse model. Science. 2007
May;316(5825):750-4.

33- Gotz J, Ittner LM. Animal models of Alzheimer’s disease and frontotemporal dementia. Nat Rev
Neurosci. 2008 Jul;9(7):532-44.

34- Hellstrom-Lindahl E, Viitanen M, Marutle A. Comparison of AP levels in the brain of familial and
sporadic Alzheimer’s disease. Neurochem Int. 2009 Sep;55(4):243-52.

35- Liu CC, Kanekiyo T, Xu H, Bu G. Apolipoprotein E and Alzheimer disease: risk, mechanisms and
therapy. Nat Rev Neurol. 2013 Jan;9(2):106-18.

36- Butterfield DA, Boyd-Kimball D. Amyloid B-Peptide (1-42) Contributes to the Oxidative Stress
and Neurodegeneration Found in Alzheimer Disease Brain. Brain Pathol. 2004 Oct;14(4):426-32.

37- Spuch C, Ortolano S, Navarro C. New insights in the amyloid-B interaction with mitochondria. J
Aging Res. 2012 Jan; 2012:1-9.

38- Perry G, Wang X, Smith M, Zhu X. Mitochondrial abnormalities in Alzheimer disease. Microsc
Microanal. 2011 May;17(S2):200-1.

39- Avila J. Tau phosphorylation and aggregation in Alzheimer’s disease pathology. FEBS Lett. 2006
May;580(12):2922-7.

40- Maciel EN, Vercest AE, Castilho RF. Oxidative stress in Ca?*-induced membrane permeability
transition in brain mitochondria. J Neurochem. 2001 Dec; 79(6):1237-45.


https://ejournals.arums.ac.ir/jarums/article-1-1254-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-06-02 ]

Y40 liwo ) ‘|")L‘<% o louds Alodbb)'.'xUb ©)93 Jeal S5 5 [n}l.c ol ad=xo E7Y

41- Uemura E, Greenlee HW. Amyloid B-peptide inhibits neuronal glucose uptake by preventing
exocytosis. Exp Neurol. 2001 Aug;170(2):270-6.

42- H Reddy P, P Reddy T. Mitochondria as a therapeutic target for aging and neurodegenerative
diseases. Curr Alzheimer Res. 2011 Jun;8(4):393-409.

43- Hooijmans CR, Graven C, Dederen PJ, Tanila H, van Groen T, Kiliaan AJ. Amyloid beta
deposition is related to decreased glucose transporter-1 levels and hippocampal atrophy in brains of
aged APP/PS1 mice. Brain Res. 2007 Nov; 1181:93-103.

44- Garwood CJ, Pooler AM, Atherton J, Hanger DP, Noble W. Astrocytes are important mediators of
AB-induced neurotoxicity and tau phosphorylation in primary culture. Cell Death Dis. 2011 Jun;2(6):
el67.

45- Humpel C, Daschil N. Green-fluorescent protein+ astrocytes attach to f-Amyloid plagues in an
Alzheimer mouse model and GFPare sensitive for clasmatodendrosis. Front Aging Neurosci. 2016
Apr; 8:75.

46- Murgas P, Godoy B, Von Bernhardi R. AP potentiates inflammatory activation of glial cells
induced by scavenger receptor ligands and inflammatory mediators in culture. Neurotox Res. 2012
Jul;22(1):69-78.

47- Dursun E, Gezen-Ak D, Hanagasi H, Bilgi¢ B, Lohmann E, Ertan S, et a. The interleukin 1 alpha,
interleukin 1 beta, interleukin 6 and alpha-2-macroglobulin serum levels in patients with early or late
onset Alzheimer’s disease, mild cognitive impairment or Parkinson’s disease. J Neuroimmunol. 2015
Jun; 283:50-7.

48- Sheng JG, Jones RA, Zhou XQ, McGinness JM, Van Eldik LJ, Mrak RE, et a. Interleukin-1
promotion of MAPK-p38 overexpression in experimental animals and in Alzheimer’s disease:
potential significance for tau protein phosphorylation. Neurochem Int. 2001 Nov;39(5):341-8.

49- Taepavarapruk P, Song C. Reductions of acetylcholine release and nerve growth factor expression
are correlated with memory impairment induced by interleukin-1p administrations: effects of omega-3
fatty acid EPA treatment. J Neurochem. 2010 Feb;112(4):1054-64.

50- FialaM, Zhang L, Gan X, Sherry B, Taub D, Graves MC, et a. Amyloid-beta induces chemokine
secretion and monocyte migration across a human blood-brain barrier model. Mol Med. 1998
Jul;4(7):480.

51- Nordberg A. Nicotinic receptor abnormalities of Alzheimer’s disease: therapeutic implications.
Biol Psychiatry. 2001 Feb;49(3):200-10.

52- Oz M, Petroianu G, Lorke DE. a7-nicotinic acetylcholine receptors: new therapeutic avenues in
Alzheimer’s disease. Nicotinic Acetylcholine Recept Technol. 2016 Sep;149-69.

53- Lombardo S, Maskos U. Role of the nicotinic acetylcholine receptor in Alzheimer’s disease
pathology and treatment. Neuropharmacology. 2015 Sep; 96:255-62.

54- D’Andrea MR, Nagele RG. Targeting the alpha 7 nicotinic acetylcholine receptor to reduce
amyloid accumulation in Alzheimer’s disease pyramidal neurons. Curr Pharm Des. 2006;12(6):677—
84.

55- Brzyska M, Elbaum D. Dysregulation of calcium in Alzheimer’s disease. Acta Neurobiol Exp
(Wars). 2003;63(3):171-84.

56- Whitehouse PJ, Price DL, Struble RG, Clark AW, Coyle JT, Delon MR. Alzheimer’s disease and
senile dementia: loss of neuronsin the basal forebrain. Science (80- ). 1982 Mar;215(4537):1237-9.
57- Grothe M, Heinsen H, Teipel SJ. Atrophy of the cholinergic basal forebrain over the adult age
range and in early stages of Alzheimer’s disease. Biol Psychiatry. 2012 May;71(9):805-13.

58- Babri S, Mohaddes G, Feizi 1, Mohammadnia A, Niapour A, Alihemmati A, et al. Effect of
troxerutin on synaptic plasticity of hippocampal dentate gyrus neurons in af-amyloid model of
Alzheimers disease: An electrophysiological study. Eur J Pharmacol. 2014 Jun;732(1):19-25.

59- Snyder EM, Nong Y, Almeida CG, Paul S, Moran T, Choi EY, et a. Regulation of NMDA
receptor trafficking by amyloid-f3. Nat Neurosci. 2005 Aug;8(8):1051-8.

60- Hsieh H, Boehm J, Sato C, lwatsubo T, Tomita T, Sisodia S, et al. AMPAR removal underlies Ap-
induced synaptic depression and dendritic spine loss. Neuron. 2006 Dec;52(5):831-43.


https://ejournals.arums.ac.ir/jarums/article-1-1254-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-06-02 ]

61- Babri S, Amani M, Mohaddes G, Alihemmati A, Ebrahimi H. Effect of aggregated 3-amyloid (1-
42) on synaptic plasticity of hippocampal dentate gyrus granule cells in vivo. Biolmpacts. 2012 Jul;
2(4): 189-194.

62- Babri S, Amani M, Mohaddes G, Alihemmati A, Ebrahimi H. Protective Effects of Troxerutin on
B-Amyloid (1-42)-Induced impairments of spatial learning and memory in rats. Neurophysiology.
2012 Nov; 44(5):387-393

63- Henry W, Querfurth HW, LaFerlaFM. Alzheimer’s disease. New Engl J Med. 2010 Jan; 362:329—
44,


https://ejournals.arums.ac.ir/jarums/article-1-1254-fa.html
http://www.tcpdf.org

