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ABSTRACT

Introduction: Alzheimer’s disease (AD) is the leading cause of dementia, and there is grow-

ing evidence that exercise programs may help improve some symptoms of the disease. This

study aimed to compare the effects of endurance and resistance training on acetylcholine :

and interleukin-1 beta levels in AD-model male rats. Materials and Methods: Twenty-eight

male Wistar rats were selected and randomly assigned to four groups: healthy control, AD

control, AD + resistance training, and AD + endurance training. AD was induced using an

8 mg dose of trimethyltin chloride. The endurance training consisted of swimming in wa- i

ter at 30-33°C, five days a week, for sessions gradually increasing from 15 to 60 minutes

over 12 weeks. Resistance training involved rats climbing a one-meter ladder with weights i

attached to their tails, consisting of 26 steps at an 85-degree incline, also performed five

days a week for twelve weeks. After the exercise period, blood levels of acetylcholine and

interleukin-1 beta were measured using the ELISA method. Results: The results showed that i

acetylcholine levels in the AD control group were significantly lower than in both the AD i

+ endurance group and the healthy control group. Following the exercise intervention, in- :

terleukin-1 beta levels in the healthy control group were significantly lower than in the AD |

control, AD + resistance, and AD + endurance groups. However, there was no significant

difference in interleukin-1 beta levels between the endurance and resistance training groups. i

Conclusion: These findings suggest that exercise may be beneficial in reducing inflamma- i Keywords:

tion associated with AD, with endurance training showing slightly greater effectiveness than :

resistance training in this context. This suggests that specific types of exercise might play a i 1. [nflammation

role in managing the inflammatory state of AD, potentially offering therapeutic benefits. 2. Oxidative Stress
i 3. Dementia
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2 Amyloid beta

3 Amyloid precursor protein

4 Brain -derived neurotrophic factor
3 Insulin-like growth factor 1

© Vascular endothelial growth factor

dodlo

L oS ol e Jlg; 25— (AD) 'l (5 )Loe
Do g0 £, adadl> Sl (e 0dg, i u.:._celf
Ly (mae §)len (@S Olsmear ()
L_SLQW)‘M)QBQ J‘awsau)f)b)ou_mc\_;
NOVF P EDURNIN Y4 5 JEUP SN IS SR RIS FONVON I
=2 (V) 050 o 0l ol 8l ac (o gd L5 piam ans jo
I Oghee PO A VY Jlw LS 0sdoe (S 9
Olocind il cgulonanST o il b ool JLCF) 0ol il 58l
J210 gL (B9 e sS gt (il JLa]
= (AB) "L assbeel sLacs™ ool 4 (ol
Pl as covloas ools Lid (0) cwl o] jor Jolos
Og—eS )l 6Lm35)l.<,.3.3 e o ol =S92
g ol31 sl JSool, (V) cl glosnST o il L all
‘)5_....4‘;.\“5‘ u_cl.a )_o.v‘).ﬂ B 03— J_....MS‘ LSLQ;A.JBJLHQ
550 OS5 o gl « DNA
Bebon Lagyg,8 S dn yomie Cled )3 45 9B o
s 2l iy lagnSshl 5l L) o Sel |
L) S mnl (M) csl gl e 550 4o
Oyomiolsl o ian L ) S o ol () diiwe o S e
b gl o 1) S i) (e (il
A yonie dlgl oo e il S A S a8 o yials
03,5 gl o )0, 5 s Bl c S
csidisee Jolw ol s el ailg o eal3dT.0V )
A ghel aozd (S5 ydsS piaw jo Pl a Lo
sloiygye —as ca ol deS Lol .(VY)
Yo S = (V) o)l 63T e 5 e mac
bl o g og—aVB 0 S3dsS slagyg)s
i el o S5l i (OF)
5 (APP) Todslool Sy (g pliibio 5o
o u..ijJ...._wl .bj_f.n.s (\f) S ol)_o.{b 05)9_> j)_o
9 0059, e yolocwsjl a6l Lo
Sl g 5y ()9 Seme Ol K08 S5 ]
Slgamd (V) el oo b asli b o 5a) sog—ac



http://dx.doi.org/10.61186/shefa.12.3.55
http://shefayekhatam.ir/article-1-2503-en.html

VY Lol cpgs o)lals quadilgs 0,90

[ Downloaded from shefayekhatam.ir on 2025-07-12 ]

[ DOI: 10.61186/shefa.12.3.55]

*. N
M/
Cd b Sl oo A (Seglie (i o3 g (B —an

Sl bge ;o e ) u—*—eff)'ﬁ Sl e S
Jlasl 3 & 5oty ;aslylT Ll aalllass 5o sl,0
o2 039 ) PSS o il oS (e A ladie s S
Jlos s S Vo v ol o any IS (05 e (6,5
Logise e (Blbo 09,0 Gh9) 4o Pl plyeas ol
A A SO S Sl jle el 5H(YE) 0l 5,5
YY) s 5 ooliul abasls o s gl al3)T oL |

by Laige o m pod Al Ll 5l ey el TA
wbrerdsn slo sl s =Soslal gl ad ga o
. s 98,8 Jiiie Giolejl sladlg) a9 a i
Bhganl o8 8 Colw DA T Juo) e yilw lawgs
oad la aado Ly Soedasaads o 50V (o=l
osle JUEl am )0 Gy ae 55,8 A gy S )0 g
o1 S 5 Ly Sy S ol s Segladl o
ks e S oS amly sl o 1V 8, b
gm0 (6 =S 03l (S ol &S 1l et Bubs g
l._.u s_i_.! u_..fﬁj).w‘ G’a._.u: Lg)._.,.fo)‘dq‘ 6‘)—) M_.‘B))Ju
p=S s A/F Coslws 9 DYS501-05 S5 JGIS o)l
S 5 el G sl 5 i hos
ol j5 i Joame zellBio &5, i clw) 155V
So Gl Glie 5 (ZB-Ac-96 SIS ol Lo
S b gladoallygiws 3l ;) e 5 55 S
aslae J =10 @Lm)o A | oauS s
0d—3 (59, IRIAU.B.REC.1402.022 22> 0 0 ,la—0
eloisan iz ploes L5 oais sler o plsd o
el gy ol F sl Az A sl o

:.‘ Oélé

oolaiwl Hlme Bl ozl 5 (4 Sibs 5 s2rogs )l_J &l
09— b (s sl Shg 9l gasl 5l o
oolaiwl Lo il ly oRod (gl m e s g Laools
Oipgp Dld B )y g bl el gl g 0
ool wl Ses goiba v, oin Qs_A)'T 3 as
SPSS ,l58ls 5 v Lo Judow 5 4y o0 plos a0 5
RS r:L.?u‘ P<e/ed Lg)bu_i_x.o ch_m SER) Y s

s L i 155 i e s YA 51 28 05,5 Ly
oolaiwl o 8 YV £V 59 uSile Lo (gla—an Vo -A
L (chmme )3 idghy 8)99 (b o Uil (oolos 0
o, BO-FO cgb,y ol 5 v 4z o Vo-YYF sloo
S, celw VY g olidg, celw VY il ;55 g
52l amy B 5 bl g s (izmen WS ()l
oBislesl 5l Lo yige o ils Olilgs> jog—ase slie
3 ovm 9 dtd Glaed (Si pede oaSiils Bl
Bl ol S L sla il jo oS iolejl ay Jlsul
lg2 Lgchd._;iYT IR Lg)b._e‘i} Sly oS i el
8 el Candg o 3 labul sl et e sl
lo cmlio ylu 2 5 duged olznl ol o pizmen . Ciilo
dap s ool wl oo ygu loo dygps ol o g0 3
&) o laliul g LSS olde v, Sems Laog S
Y.y LQ@P )1 lae 63)4‘ Ao, g 6)Jl591§ YAP lae
Doz b b obeal jl sy (VW) amzd 5 )1, 8 (0o o
095 Fa (Bolai &j5 oty (o555 Gy 0525 5
JrS 09,5 ) shiah o ) 20 4 o lSde
09 ,S+0d— (g y—eul JI Y a6 el 0,5V (Il
csoglio 05,5 +oa i (s, all 09, 5 F ( telin

Ol yo L & jaods Staliwl s ol 1y y0d Aol
s)..uou,_ul_w OexBexAe éLsu‘d_>u.u9_A 03_.{5 )M‘ 5o
3_>).>Y‘\“ [ ‘5l_aol_su19u])Lw T9— 6|)‘J
aan \Y ud_auua)wo)ﬁod_.»‘nbo‘é‘;sul_w
Asan ;0 0 oy LS pgo aan jlad gg, b a 280
azan) 0508 00938 Ly pod e a A 880 00
Trooplaz asin @ g8 ¥ oo atin @ 830V g0
3109 595 50 oSy A Bo Fe el Glejine o g
a285 P Do do Ld s el m205les LS pno aie
V) oS =l il 21 0 555 50 L 9o g
g Aan )0 55,0 g VY Do wda J,08 el
P dy J—ato slpaijs Lo ol pon (8 YL &g ody
ansly s a b VP L e S Jo b a Sl 5l L ige
A Jeaie aije 8,8 slosl (e dn o a0 AD
aan Wy F L0 pg0 g Jol asan jo le> om0
i L il aie o0 Ve Ve oy LS peu
o3 WWe LY. 00 g ppiaid oo VY LY e
O 039 dmeyd V0 LT 203lg0 g vl aian g
XYY S U Gl gUIINR yipl VY S S S UN: WV £ SR P
Ry ), Dl g D (V) 090 4 S VO L5 VY
OS] yiSTas aoy0 Av) el ul o jed a9

|3


http://dx.doi.org/10.61186/shefa.12.3.55
http://shefayekhatam.ir/article-1-2503-en.html

[ Downloaded from shefayekhatam.ir on 2025-07-12 ]

[ DOI: 10.61186/shefa.12.3.55]

VFY sl cpges o)los uadilys 0,99

= -
vk’_'}‘-‘“-hs-JJ=.: Qléﬁ

@Lu O .(P:’/' <) 9 F=\°\/Y()) .b)‘.b S9—=9 )‘\3‘5.1_'.0
S Lt al el L5 890 5l ey o i S5
ok ologire sob ay (Saliiul G e 09,5 50
Sl J S 09,5 P=2 10 V) (Soglie (1 oS 09,5
(Y )‘.39.0..3) Sg— (P=~/'A) WJLA-AJ J)—‘-ﬁS 05)55 (P:’/‘ ‘Y)

o=byly Jdos (29,5 e A ie gzl Ll ouel
A llaod g0 lwog,S a5 Ol s a8 LSy
(P=+/++Y gFEYFIVO) o,ls 54 >4 6)‘%:,—3—’“ ) |

o a Il 8,90 5l ey Sl s i 9o
05)_34 LD 4_.MJL5.A 5o L,;._ABLO.A wﬁa 09)_? 3o a_lasl>
(P=-724Y) ol i gylo e oglay J,—uS
Gl sre Sl & Jlil il 0y, 5 0 4 S Jye0 y0
(Y oy o) ol sawl i S 09, 5 Ly (P=+/++ )

(7 slee 5 p3595) Ly S Sl i
-

ol J =8

@l s

baxily

Lt S oS'gl il it (095 0 dslie 9 mols
smg)jo...’ 4_..,..4Lo.a 9 C‘—’L"’ sl 03] )|o5_0.; )
lpog) S mm a S ol i a8 b SG usilly Jdos
s FEYYIVO) o0 0525 o o B 31 dallacs g0
3o Ol s el an g omins 9=y (P=]e e
Sl g job a4 Ln ) S o il e ads o 5,90
Q—’)—‘“"’(ﬁj‘”‘)‘ﬂ 5(P=’/’\~) (5)_0"‘)‘11 ‘_gLQOB; )‘
‘SA-ALG-A—A.Hl u—’)-"-’ﬂ.';r“‘)” oj)j 9 P=+/-Y) LSA—ABLQ.A
O log—ed) g Wl J,mS 09,5 5l i (P=+/-Y)

Sogmed 0 el S il e (29,5 o il ol

il oy ya3 + g paal T (oglile gy ya + (g peal T

03

Cip 05,5 ,p 0 djged Sl aallle oje e lwog, S o L S S inl sepw mhw ) Hlog—d
=5 05,5 Ay Cos Jome gl el Jlo s /00 Gl 508 mhw o Lo Sibe B S el
el eas 355 MaentSD &y oas ,olie L ioagh slmegS o Jloiiae Sgls # gl

V¥

(530 31 Jyogi) (lsS ol

Ve

s J 528

N

R (205 + el T egli (s yaT + gyl T
095

Sl Cbe 05,8 a0 asel oslaw alhes,ee slmey S o S Ll oo mlaw =Y Hlog—os
=S 09,5 A Co s o Sl o cul e [0 Gl 505w o LanSike S
el ean 55 S MaenESD &jsods ,olie Loy S Ko A Cud bome gl # g, alyl]


http://dx.doi.org/10.61186/shefa.12.3.55
http://shefayekhatam.ir/article-1-2503-en.html

1Y Lol pga 0)lals qu0ilgd 0y90

[ Downloaded from shefayekhatam.ir on 2025-07-12 ]

[ DOI: 10.61186/shefa.12.3.55]

Alss
®#
Fles
3
e
Yies

o Jym8

el F s

gl (2 pai + gyl

el o a5+ g ol 1

on,F

gl Sl s gime 100 51 508 ma 10 Loy Sibe BB adllacs j50 (slaos 5 )0 (59,515 dladl> )i e =Y Hl0g—0d
el o i35 Maen=SD &5 oy yolie Liog,S K00 4y G o sine Sglis # o5 yaul)T 208 05,5 d G o ixe

sanodl bl dsllacl Oladllas ol d e (YY)
Q_')'“J_FLS)'“"‘)JT 05)_? )_.ol.'> aJlao B s ‘)_’>- G|
30 500 By b slolas s o eal3ll S 09,5 L)
asols plosl YoV Jlw jo ) en g owls 4 A s
an ailyl oo gmaglie g (55lep DLy pai aS iz blo Lo
B wile ¢ oSl pmac o, Slee o U 050 y5 b
Lol otz dgp 1) ysie ol o STy sl e
) S, LS (0 (6 lacan VF aglas )59
5,55 olswl JIL-8 4 JIL-6 JL-1B [FGF-2 VEGF il
Ol g ool aollin a5 6, K0 dallas o (V)
Aan Coio 4 S asusl o aols bl YOV Jlw o
C.L:_..A ) LS)“)G‘.‘—M )_a...:.'; 6‘0)_1|b GA—OB[M u—’]o-'
Sl 00,55 alou! Jlw o L5 5o Lo So S 'od
sl a5l A e L Sladlas ool ol (V)
‘So_njl.a.o L)’“"))B + Ls)_“"‘)‘ﬂ °5)j ) )_.ol.‘> a_sllao B
G Ly S S o il i )0 (65l gme gl
uj‘_ﬂ.v u_:l A ois somline LS)—""‘)‘” J)_...S 03)3 a4
St a2l Ly Sy Sl i) 4yl b o
o=l e 6= 095 Ol wlB e S0 s
Celw FA ol A sllas o a5 0l s jped a >
oo plal (6, S 093 el ez o 2l ey
Ol 5o 0 Gmo ials pae a S o)l Jloix! Jds
oA Sl pasile Bl Jds an Ly S S'g) il

S5 AT g Sy

30 eeliul Ol jei aS ol i ey Gl mals
Syste 53 s 3 gl St 5 L el
ol 4l a1 o 50 cyalsS sl e
slros,S 55 Ly Sy S ol iyl 48 sl s 4 ol
—esliot s ol 09,5 5 (el ul oy et s a3l
Aol i S 09,8 A Camd (5,0 s gl
7R3 (F g e Lot 5l (S L gl o
Gl a s (LYo 5T(YA-YY) 090 gucanl Lo jiagss 5l
G o gsgesl spei plse (o ged pae
PBtlesl Uy 5l fngy (=l )0 a5 12 o
&9y = Syt S8 o 50 5 95— oo ool
S T (@l sy 5 (o) e 5 Lo Sossj]
i gn Sgitne ;S e ;S GLa e ;3
Sl lagogail 5l Koo lprgh 45 50,0
O‘)u 9 O aS d sl BRI ST oo)J ool
olis aols ploul g —esl il slo yige 0 VoV Jlw o
amslol clale mals ol (539 azan ¥ aS ol ools
s Lo Se oS ol el G LS s 5 L
B L Ol l el (B 5095 59,55 55
=5 09,8l aile (el Fnly L b e slanaSg
(YY) 09 ol yon calS gm )3 53,5 Le ololl (o9
Gy eldlas SISV Jlw o (s 5 IS
o= o Sllg> 3 CNS 1 595 00 Gaw ay |,
(olglos Lol (S sl IL-10 15V ebans 05,
5 IL-6/IL-10 JL-IBAL-10 , 5oul claca s s
oanline 15558 sl hge alS g o TNF-a/IL-10



http://dx.doi.org/10.61186/shefa.12.3.55
http://shefayekhatam.ir/article-1-2503-en.html

[ Downloaded from shefayekhatam.ir on 2025-07-12 ]

[ DOI: 10.61186/shefa.12.3.55]

VEY sl pgan olocs osilgs 0)98

= &

U—AASH ﬁ‘_—‘LA.,—Q

|

O*309 °§—“’c5’° e—ae sl ;o dsS
L;L:om)'jl adg 64‘9_.7 slaJos o wa s Ll wgie
@NOS (55 g ST g 05 940) SlaeuST 51
sl At 05 e s . a0, s 2S5 BDNF
Sod go Gl ) (B e JLobignl w55 S
(FF) aisn oo o 1) e 0, Slee 55,5 (FY)

SR gy o diles ol aslllas (ol s92s L
O Pt 3 (S g Sl azlge Lacasgas (& L
Sl Giagh sl gagesl gk ol Cmsgans
PR PR plzl b_&»lf_wu)‘ Sllg> 59y o &S
Ol Sar= il 55 Sl (- Son Cmdgaze
mross Sl (S gy (sl gl 5 95l 55
- S8, Sbess gole H‘ﬁ? g loolilas ) ol
sl o503l S >55 A gel pz> Lalusgame ol )
oolaiwl 45 5,10 0425 Jlaizl il g 05 iBgh ]
el 9y = Sliie Sl 5 e dges oz
A VY lojiae e o ib A bl iagh o
Ol slatudgazs 508 (S s (Sh59 Sl el
S i Ysb plssizine Sl eslitl 5 ol ings,
il e 05l G 4 |y glate mols cl
Loy astin So (b )o (g ped Slad> gl 2nlBIL
Oy Al e 50 (555 Sl el Dad g Die o
NS 1 Gy ol sLaaidly gl ;o Sl (Sos
o=l 4 sl sa sl Gl Sty Slidss 1 o il

Ao 8 baiae 05 5 slapwp yo ] Lacasgase

a8 el iegh ol (Ll 4 A >l gy omme yo
Sl 25,9 Slag ped Ylaisl a S 05d co (6 S 4o
o adille oo g Gl el Gl e o (Sie
dlio jo cieliiwl 3,9 9 ol ails , alJl g Lo
abidlo o9 1) 653 e 53U (Saglie (0559 L
L5 00,5 o0 dpogl Sz Gy g dib a il 60,518
o=l b g aS SluS dea L g il ol ls ol 3l
clacdled o ilbuS a ) ca s a5 0ol 3l
FEB (wy Sl S aiz e aled ;Baass L
50 008,58 slacysgion aax gl mals ool S i g
ol 5L (655330 gyt Sl g 2 iRyl

B _isls LS“"))B ‘09_1.(: 05)_3‘ )_Iaa )_s) aJlio u_>‘
M oS gl g o b slsul o, g oy ol
S—ip pele oK _uils ;I IRIAU.B.REC.1402.022
o aS Glioie a s 5l aLavsipas ol 5>y

RCR UL g | P W JVE-S NG g N SV S P

1y ol dT A Yo ()l la ) (355 ¢y 51 o0l
St ol oS hasd sl (5,825 Gls—say
e—ac 8auS Cladlrs Sl ales o a S 0 US e ol
2ilg== 3 (S oS il (Al (Y0) il ax il
3 D9 oo (Sl OMS e Gel S Cul ol
Aol Y1 s 50 L 5 585 45 (gl alllas
OedoS il (i ialS el (45559 90,5 oMel aisls
Bl iz oo (FF) 3530 6 ol T sloge o
Aol plal YOV Jw joa S glasllas jo oS o2 4
9 el il i alS S ely 5 S 4o S el
ol Emls a8 95500 sl 65l slo G35
s a8 s g anenl sl aallls gyl Ly lalllas
Soe Sdled ol Jdo a wiles o o genl
V) ol aallae e o o ylom alo po Ly e Jlad
ols ploal Yo VY Jlw jo S5 oS glaslas o 3, b 5
s S8 an gl po S Jilas o, S uL—*j
(YA asls ol o yod o> 51 g 09 o0 O]
S syl YoV) L 0 snls 45 glaalllas 4o
L b GalS 5] 5 55, b sisb (s
el g Sl 03,5 (6 S sl S5 pdsS lad
5 e G Syl cas lag leal ials
28 9t Bl ol Lo plsjen g 0d cslSgn
2 Sl (T ab oS o5 > 5 (3L sla LS,
YN age aS ol 5 S YV Jlw jo glasllas
Sy el gmn p3 1y G L i e S5 5sS cas
3BT VA oo kBl ol i ogdle (F1) 0ST g Se
(CHAT/nestin) i/ G5yl (cmas coigid S0 e
9005 eaaldie (285 (i ped 5l ey SIS pg— 5o )
oaboolo Ll Vo1 Jlow 1o uyg 0S asow o (FY)
0a—is g yaaldl Lo bge cyogd azan VF 5l s aS
Olabion 4 Cod (§y Sz calSsd 59 095
e a S asols (lid aaso,S sed ()9 45 9>
S5k cdib g 0g 1iehlin L cslgn 555993
L amalie )0 (3359 09,5 sl fige ) (load aladl>)
Ol a8 (FY) 09 aBbidgepe JLsd e J 505 slabge
e 0 A 5o oyl i alllae Ly Lalllas
el eyl 05,5 33 elsS il ol
sls s Laog,S 50 a cad | (5o gro Dl s
Ay 5esS i ldl s Yzl iy l3él oyl 45
4SSl (8559 ;51 50 (a0l 556 5 JLbgu]
OFST g (2l dlye | (5o sla ol (oo
Sy ot ool il Bl el 5 ams oo il
el 51 SlaiaST 5T sl 31 ilél S8 6, b 5
Cr—Sol> oo 0 ou b aJg ‘Sw.:l_mf‘ 6u4.39f
e iyl el alse oyl dam oS oS o


http://dx.doi.org/10.61186/shefa.12.3.55
http://shefayekhatam.ir/article-1-2503-en.html

VY Lol cpgs o)lals quadilgs 0,90

[ Downloaded from shefayekhatam.ir on 2025-07-12 ]

[ DOI: 10.61186/shefa.12.3.55]

&

1. Scheltens P, De Strooper B, Kivipelto M, Holstege
H, Chételat G, Teunissen CE, et al. Alzheimer’s
disease. The Lancet. 2021;397(10284):1577-90.

2. Khaledi S, Ahmadi S. Amyloid Beta and Tau:
from Physiology to Pathology in Alzheimer’s
disease. Shefaye Khatam. 2016;4(4):67-88.

3. Ghasemzadeh Z, Jelodar SK, Serenjeh FN,
Ghadikolaii NL. The Role of microRNA in the
Pathogenesis of Schizophrenia. The Neuroscience
Journal of Shefaye Khatam. 2022;11(1):119-32.

4. Pasand Mojdeh H, Alipour F, Borhani
Haghighi M. Alzheimer’s disease: Background,
current and future aspects. The Neuroscience
Journal of Shefaye Khatam. 2016; 4(3): 70-80.

5. Murdock MH, Tsai LH. Insights into Alzheimer’s
disease from single-cell genomic approaches.
Nature  neuroscience.  2023;  26(2):  181-95.

6. Moradi HR, Abdollahinezhad S, Heydarian
S. The Role of Exosomes in the Pathogenesis,
Diagnosis, and Treatment of Parkinson’s and
Alzheimer’s Diseases. The Neuroscience Journal

of Shefaye Khatam. 2024; 12(2): 87-101.

7. Shahverdi M, Sourani Z, Sargolzaie M, Modarres
Mousavi M, Shirian S. An Investigation into the Effects
of Water-and Fat-Soluble Vitamins in Alzheimer’s
and Parkinson’s Diseases. The Neuroscience
Journal of Shefaye Khatam. 2023; 11(3): 95-109.

8. Saragea PD. Alzheimer’s Discase (AD):
Environmental Modifiable Risk Factors. International
Journal for Multidisciplinary Research. 2024;6(4):1-1.

9. Hampel H, Mesulam MM, Cuello AC, Farlow MR,
Giacobini E, Grossberg GT, et al. The cholinergic
system in the pathophysiology and treatment of
Alzheimer’s disease. Brain. 2018;141(7):1917-33.

10. McCarty MF, DiNicolantonio JJ, Lerner A.
A fundamental role for oxidants and intracellular
calcium signals in Alzheimer’s pathogenesis—
and how a comprehensive antioxidant strategy
may aid prevention of this disorder. International
Journal of Molecular Sciences. 2021;22(4):2140.

11. Tohma H, Altay A, Koksal E, Goren AC,
Giilgin 1. Measurement of anticancer, antidiabetic
and anticholinergic properties of sumac (Rhus
coriaria): analysis of its phenolic compounds
by LC-MS/MS. Journal of Food Measurement
and Characterization.2019;13:1607-19.

12. Yegla B, Parikh V. Developmental suppression
of forebrain trkA receptors and attentional
capacities in aging rats: A longitudinal study.

&l

Behavioural brain research.2017;335:111-21.

13. Patil P, Thakur A, Sharma A, Flora SJ. Natural
products and their derivatives as multifunctional
ligands  against  Alzheimer’s  disease. = Drug
development research. 2020;81(2):165-83.

14. Chen WW, Zhang X, Huang WIJ. Role
of physical exercise in Alzheimer’s disease.
Biomedical reports. 2016;4(4):403-7.

15. Meng Q, Lin MS, Tzeng IS. Relationship between
exercise and Alzheimer’s disease: a narrative literature
review. Frontiers in  neuroscience.2020;14:131.

16. Sobol NA, Hoffmann K, Frederiksen
KS, Vogel A, Vestergaard K, Brendgaard H,
et al. Effect of aerobic exercise on physical
performance in patients with Alzheimer’s disease.
Alzheimer’s & Dementia. 2016;12(12):1207-15.

17. Yu F. Guiding research and practice: a conceptual
model for aerobic exercise training in Alzheimer’s
disease. =~ American  Journal ~ of  Alzheimer’s
Disease & Other Dementias. 2011;26(3):184-94.

18. Yu F, Vock DM, Zhang L, Salisbury D, Nelson NW,
Chow LS, at al. Cognitive effects of aerobic exercise in
Alzheimer’s disease: a pilot randomized controlled trial.
Journal of Alzheimer’s Disease. 2021;80(1):233-44.

19. Yu F, Nelson NW, Savik K, Wyman JF, Dysken
M, Bronas UG. Affecting cognition and quality of
life via aerobic exercise in Alzheimer’s disease.
Western journal of nursing research. 2013;35(1):24-38.

20. de Souto Barreto P, Cesari M, Denormandie P,
Armaingaud D, Vellas B, Rolland Y. Exercise or
social intervention for nursing home residents with
dementia: a pilot randomized, controlled trial. Journal
of the american geriatrics society. 2017;65(9): E123-9.

21. Mitra S, Behbahani H, Eriksdotter M. Innovative
therapy for Alzheimer’s disease-with focus on biodelivery
of NGF. Frontiers in neuroscience. 2019; 13: 38.

22.  Saidie P, Mohebbi H, Jorbonian A.
Pathomorphological Changes of Macrophage and
Adipose Tissue Change and Negative Energy Balance
Methods in Unsaturated-High-Fat-Fed Male Obese
Rats of Mesenteric and Retroperitoneal Areas to Food
Content. Sport Physiology. 2022;14(53):120-89.

23. Sadananda G, Subramaniam JR. Absence of
metabotropic glutamate receptor homolog (s) accelerates
acetylcholine neurotransmission in Caenorhabditis

elegans. Neuroscience Letters. 2021; 746: 135666.
o —

24. Schwarthoff S, Tischer N, Sager H, Schaetz I


http://dx.doi.org/10.61186/shefa.12.3.55
http://shefayekhatam.ir/article-1-2503-en.html

[ Downloaded from shefayekhatam.ir on 2025-07-12 ]

[ DOI: 10.61186/shefa.12.3.55]

VFY sl cpges o)los quadilys 0,99

= & -
v_a.u.hsj_; Q_JL_Q_Q

|

B, Rohrbach MM, Raztsou I, at al. Evaluation of
y-carboline-phenothiazine conjugates as simultaneous
NMDA receptor blockers and cholinesterase inhibitors.
Bioorganic & Medicinal Chemistry. 2021; 46: 116355.

25. Segabinazi E, Gasperini NF, Faustino AM,
Centeno R, Dos Santos AS, Almeida Wdat.
Comparative overview of the effects of aerobic
and resistance exercise on anxiety-like behavior,
cognitive flexibility, and hippocampal synaptic
plasticity parameters in healthy rats. Brazilian Journal
of Medical and Biological Research. 2020;53: 9816.

26. Bloomer RJ. Energy cost of moderate-duration
resistance and aerobic exercise. The Journal of
strength & conditioning Research. 2005;19(4):878-82.

27. de Medeiros LM, De Bastiani MA, Rico EP,
Schonhofen P, Pfaffenseller B, Wollenhaupt-
Aguiar B,at al. Cholinergic differentiation of human
neuroblastoma SH-SYSY cell line and its potential
use as an in vitro model for Alzheimer’s disease
studies. Molecular neurobiology.2019;56:7355-67.

28. Lian W, Fang J, Xu L, Zhou W, Kang D, Xiong W,
at al. Ameliorates memory and cognitive impairments
induced by scopolamine via increasing cholinergic
neurotransmission in mice. Molecules. 2017;22(3):410.

29. Ali B, MS Jamal Q, Shams S, A Al-Wabel N, U
Siddiqui M,A Sio, at al. In silico analysis of green tea
polyphenols as inhibitors of AChE and BChE enzymes
in Alzheimer’s disease treatment. CNS & Neurological
Disorders-Drug Targets (Formerly Current Drug Targets-
CNS & Neurological Disorders). 2016;15(5):624-8.

30. Hung SY, Fu WM. Drug candidates
in clinical trials for  Alzheimer’s  disease.
Journal of biomedical science. 2017; 24: 1-2.

31. Paz ML, Barrantes FJ. Autoimmune attack of
the neuromuscular junction in myasthenia gravis:
nicotinic acetylcholine receptors and other targets.
ACS chemical neuroscience. 2019; 10(5): 2186-94.

32. Hahn B, Harvey AN, Concheiro-Guisan M, Huestis
MA, Ross TJ, Stein EA. Nicotinic receptor modulation
of the default mode network. Psychopharmacology.
2021;238:589-97.

33. Ren Z, Yang M, Guan Z, Yu W. Astrocytic
o7 nicotinic receptor activation inhibits amyloid-p
aggregation by upregulating endogenous oB-
crystallin through the PI3K/Akt signaling pathway.
Current  Alzheimer Research. 2019;16(1):39-48.

34.KosarM, Bozan B, Temelli F, Baser KH. Antioxidant
activity and phenolic composition of sumac (Rhus
coriariaL.) extracts. Food chemistry.2007;103(3):952-9.

35. Pourahmad J, Eskandari MR, Shakibaei R,
Kamalinejad M. A search for hepatoprotective
activity of aqueous extract of Rhus coriaria

L. against oxidative stress cytotoxicity. Food
and chemical toxicology. 2010  ;48(3):854-8.

36. Dunnill C, Patton T, Brennan J, Barrett J, Dryden M,
Cooke J,at al. Reactive oxygen species (ROS) and wound
healing: the functional role of ROS and emerging ROS-
modulating technologies for augmentation of the healing
process. International wound journal. 2017;14(1):89-96.

37. Yu F, Nelson NW, Savik K, Wyman JF, Dysken
M, Bronas UG. Affecting cognition and quality of
life via aerobic exercise in Alzheimer’s disease.
Western journal of nursing research. 2013;35(1):24-38.

38. Klaassens BL, van Gerven JM, Klaassen ES, van der
Grond J, Rombouts SA. Cholinergic and serotonergic
modulation of resting state functional brain connectivity
in Alzheimer’s disease. Neuroimage.2019;199:143-52.

39. Fisar Z. Linking the amyloid, tau, and mitochondrial
hypotheses of Alzheimer’s disease and identifying
promising drug targets. Biomolecules.2022;12(11):1676.

40. Noura M, Arshadi S, Zafari A, Banaeifar A. The
effect of running on positive and negative slopes
on TNF-a and INF-y gene expression in the muscle
tissue of rats with Alzheimer’s disease. Journal of
Basic Research in Medical Sciences. 2020;7(1):35-42.

41. Quillfeldt JA. Behavioral methods to study
learning and memory in rats. InRodent model as tools
in ethical biomedical research. 2016;7(1): 271-311

42. Nagib RM. Hypolipidemic effect of sumac (Rhus
coriaria L) fruit powder and extract on rats fed high
cholesterol diet. Bulletin of the National Nutrition
Institute ofthe Arab Republic of Egypt.2017;50(5):75-98.

43. Stanojevic D, Jakovljevic V, Barudzic N, Zivkovic
V, Srejovic 1, Ilic KP, at al. Overtraining does not
induce oxidative stress and inflammation in blood and
heart of rats. Physiological Research. 2016;65(1):81.

44, Wang DM, Li SQ, Wu WL, Zhu XY, Wang Y,
Yuan HY. Effects of long-term treatment with quercetin
on cognition and mitochondrial function in a mouse
model of Alzheimer’s disease. Neurochemical research.
2014;39:1533-43.


http://dx.doi.org/10.61186/shefa.12.3.55
http://shefayekhatam.ir/article-1-2503-en.html
http://www.tcpdf.org

