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Abstract

Background: The Amyloid beta (Ap) level increases in the brain of patients with Alzheimer's
disease. The present study aimed to investigate the effects of eight weeks continuous training with low
and high intensities on A4, levels in hippocampus of Alzheimer model rats.

Materials and Methods: Fifty male Wistar rats (12 weeks old and mean weight 219.82+13.10
g) were divided into five groups including: healthy control, Alzheimer’s control, Alzheimer's low-
intensity training, Alzheimer's high-intensity training and sham. To induce Alzheimer's disease,
homocysteine is infused into the rats cerebroventricular (dose of 0.6M). Low intensity groups trained
with 20m/min (50-55% VO,max) and high-intensity groups trained with 27m/min (75-80% VO,max),
60min/day, and five days per week on the treadmill. For data analysis, one-way ANOVA and post hoc
Tukey test were performed (p<0.05).

Results: The AP;4; levels in hippocampus of Alzheimer's control group was significantly
higher than healthy control group (p=0.001) and in training groups with both low and high intensity
was significantly lower than Alzheimer's control group (p=0.02). But no significant differences were
found between two intensity (p=0.99).

Conclusion: 1t seems that continuous exercise training, through reducing the level of AB;.4; in
hippocampus, can be useful for Alzheimer’s disease model rats and continuous training can be studied
as a complementary therapy in Alzheimer's disease.

Keywords: Alzheimer, High intensity continuous training, Low intensity continuous training,
Amyloid beta protein 1-42, Hippocampus

*Corresponding Author:
Address: Department of Physical Education, University of Birjand, Birjand, Iran.
Email: m_saghebjoo@birjand.ac.ir

83



&)/ﬁﬁrﬂa&/)d&@jﬁﬁw L;.ijidlin
Ar‘—‘?r“WFM‘(MFJ;I:; olai) 1) o ylais I Jlw

ol g (AB1g2) V-£F by adghuol abaw g (03I (9 o3 Dl S
ot 5098 33355 b ol (5 y0a 1 FT (Sl g0

‘pue 03) > W7 ‘ie"g!.\h Sge ¢ S M slo ‘*r? Bl 4o 0 g’ks.g}c“w“ e

Ol ) ek s ki 5y o230 € s S5 03,5 ¢ 3505 S5 5058 855> (6 mila )

R R X A NG DY S-S TRV P P Ik o

Ol el 01553k o205 ¢ 305 855558 03,5 ¢ iias S5 558 LI

Aot (S pole olails o e 5 515 0553 308 pile (o dSing (S5 pe 5 (Joke Dlido S e (o g sLiils ¥
Ol e, ¢ iy

Ol il (01503 o1 ¢ ol s S 09 5 05y 5l (850 30 50 il —0

APV : i oy s SBRFIOIY 123l 53 s

2S5

A 33 oy eyl s 5] B e il 2ol 3T lost oo 55 (AB) by asleol s 138 ¢ dine
2503 (Syaalill limo slo hse ol s AP1ay o 2 YL g (il Sd 93 L (ogl5 oy o5 i

S sl 8 5 0 3 Yl b 5 oIl 88 L 05 1 8 sl 8 ol 05,8
L ol €15 b 205 (slnog,S 15 3l o e o clor 99 & (e <15 553) stimmpesh 3215 il
L5 V0) 4By 1 o YV sy b YL i b (o yo3 (slog,S o (VO MAX o )> DO U D+ 4By 3 gt Vo Cas oo
ko g 4325 00,87 (0 p03 35l g9y Wi 53 5y 0 g dnlr 2 3 4l £ e 4 (VO MAX 40> A
(D<o 1+0) 1 ol 5§ sl (yg0)] 5 48 Sy il g S yg0] 51 o0zl | Lnosls

PYL (o) (ime yobo a8 Wl 09,5 4 s J S peul ] sla yige caolS gt 1> APjan prdaw AL
b a1 55 09,8 ey e VLl 0 53 syl 505 cslaog S cslasia o 5 (p=+1-+1)
p=+12) wis odmliie (ys ped A 93 (o (61 me gles Lol (P=+/+ V) 35 50l (5,0 xe

Slp g el g )> APy g (28l B2k Sl Wl (g5 (555 (32008 s yio0 S5 & 36 5 A
25 5l 3530 sl3 s 53 oo Slegs by S (g & 5 8Lt 05 5 el

=YY Lo A Soliol opgp eopmly @ad Uy oglds oy a8 YL il by Loglts o ye3 yarl 1 260408 (15509
olS g

gs”b Q,.:s).? A}Jf L.L:-}:' a@f;j\: L-L:-}:t ‘[)\,L\:JM 0&\3&%939'15
Email: m_saghebjoo@birjand.ac.ir

AY



Ol 9 J9dn e

e (AB1.gz) 1-£Y B oo b 3 (P9I (3565 Sk 1

S5 anlllan ©033,5 (on iles ol pos 4y (e i 4
ai b o) (Tg)odds osls ot LOT K35 &7 o se
AP o L alablo- 0313 s 51 48T Sl 03,57 S 8
AP o5 aS WLlesls Ol Sl (7 @)l LU, s
sl 5 (5 83k > I o e (alS g D53 4
PN s o S5 5 (o) e Sl e
S ol o onls Olis o= (M358 0 S5 5 3 Shes
22 IS n AR i 5 e Calidee 15 S50 ST
OIS sl (5 & 28 s FT (6ol 053k 3540

a—aT el S (HOY) 50 52
S255 SanT sl e lin 51457 ASL g0 (555 00 8
et sl ol Blad 515558 e Gris (5
T el e 84S (655 4 el it 5 e
Lo Sl acaT ol ol A Bl o 5 o (5L
s o LS | Solalllas s a5 o o b (S sl
i s gladsbe 61 o & (Hey VU b &7
3 s e 3 07 2 HEy mlaw 21531 AT e sled
OT am i 534S B el s 2alS iz
3 o Loy e 428 (HhOY) Lot g sn s
5 0S5l (Glen Al e s (bl SV S
o313 Olass 3,15 Ll in ST ozl Sl 3l 5 el T
33 Jsg,Kn 0 4 Lo Hey elaws 21531 487 sl 0t
BT S R A
S S sl s Hey o 21530 05506 )33,
5 el slis a s JalS b 4 0T s Cava
sdi )LgbIHey talssl 51 ;s AR ezt il 550
A V)]

=508 Sdlad 457 Whesls OLis Slalllae &
S5l S Gl m e (sls o Ry SO
oS ol odd ateios LU, ol yo dil e el T
gabbl Coa by o s o e LG (B Il
Cdlas 51003 58 Oldiadlw 53 0T Can 31 6,8 ol
sxb o3 ol (655 0 mas o8 43 (55
AU L by e Slallas mls ol ot oS )5 Ll

AodR0

o 2 o olo Sl el IT ol
et b e Olen S5 5 LT 0 Sl @ e
S35 Sdle el 5 Jie Jig) a4 5 Sl
o3l jadeio S es,y el sl 8l 5 se y> o sl S A
el 5 eSS e AT (eolas 05 el ()3 55 s
ol 158 oS 5k 4 el (ae e (slasslan
Wl 53 L85 gk Y978 Ly 5 Y008 Ul 3 oS Sl
J;Mle,uzagjyajx;ﬂksa@')ﬂuh;,uﬁ;\
ol 5 O sde VOB/A S i a HLT cpl Y e Jle b
g il 5o sl L sl JT (6 ley o33 ML
tdalonil o oLl LS OVl 4 Culg )3 9558 e
B8 (Ssls 5 (S5 1 gl 3 & 55k o
INSie sl o ot b b 4 5 355 o0 Dlae 5 3
glazml 5 sl 5t 3130 sl sl Sl 5 s3basl oy is
W33 8

I ol 3T gl ol Jsle 53
3(AB) Ly ds ke sy 51 Ko (6 1 LSS
e sl s 3l Sz (NFT) )3 s, 55 slaasdS”
pn 350 €S Ol e 4 Lo sl bl o 51 al ) i
olie 53 b &g 4 a8 Sl s Ol Ay
T Al B8 BV Gls 5355 o Z3L jae 53 oS
ke T Sl iy 8 S 10 48 Ll
o sl A kT o 2is (90338 e slow | (APP)
S L sy 5 Sl (AP1gg) aueT Aol Fr (65l o
G FY Gl L5 aT il o (AB12) weT ol FY (55l
(oS 5 93 s S 33 OT aal Aol 55 5 5o s
S b o 3 ol o pnd SOLT AP rgp 4 o
JJSMQ)HQ@:UJ_;J!gy,j@.?ﬁ.(o);)b
e s sl sl sy 5 ol Julse 51 S Olse @ Ghae
53 sl 48 ol ot b IT 6 )ley 5554 o
Olslas 53 (Sa0 35 Jobos 53 5358 o JSKE5 (alS pon
AR o WS Sl ol HLgbl . )3yl id sl T

e Ll oS 50 o0 i o ST A o

A ITE agr 11 05l it Jlo (1 (Kb pgle olRils (g (ool dbno



Ol 9 J9dn e

e (AB1.gz) 1-£Y B oo b 3 (P9I (3565 Sk 1

OLHLSes 5 5 (o o (D)L salis (TE2576)
S350 s &S 453 S Ol (6,503 aallas 53 (Y42 F)
el VOmMax w500 L ¥ s L ols 8 4
oo 031> S5 e Sl in S a3 AP Sl
AS W5 8 slginy 5 5550 (APP/PST) (6 sl 3T Jute
S s 53 oS e 3ok 5 G b Sl
LSl 85 Ol a5 03ls 2ol 1) AP law il 5 s
00355 45,8 L 55wl IT 6l Slays
S5 Olge o (s p S e e s L
Al AT Ol 53 (Gl 25l Ok 5 (8,15 b dlbe
L onred T e 3 Slihos s 5 (ABL (o a5 s
e APray o V5 ol (Du) Co
AL s iz sy plaal 5l T (o Gnse5T
el IT Olays &l gls SMe 1 (ol S ol
o Godo ol )1 S S AR ph A
sl S 93 L aghls o e in A S|y
= e La e ol a3 APy o

Al b el (el HT

by 3y 9 3Mg0
Sog 4 S Sl (g i g5 1 2 s
i e O 51 G ol 53 A el A LT
e SN0 N G wals b Wb sl 5515 5 gl e
O ) Jloct sl gl 31 4S” A oslinal aia A
YYEY clos U oo 53 La i g . dis § ags (o]
Cel WYY (LU 5 lidyy 4 5 ool § o 4y
SIS (i 52 3 i3n 0) DS (sl 5 5
YO L Yer S5sgaels 4 e ge Odey 31 uy LS
Frogsamme 53) ob 5 mlJT Gl os 8 slabpe 0 8
S e ) ST Gl 0355 Gy b (e
Frr (08 A oS e ®) 23055 (5 AS
S5 Sbg o 0955 Lo ga s s Uik
LS (O guily 5 o suenaS b kbl il 5 g i 00>
S 33 065 Oler S8 43 5 28 5 13 G oy 035

s 02U KA LAB alaw y 3555 b 5 0 53
F s ed ST SO SN 5o 5 K il
(483 53 e ¥ Co L OIS, S 516 (695 Ok 93) (glazin
gl (23 W8 003 8515 2 o5 AT s 2 81
ol (¢, IT (sLa 5 50 (AP) e (gl 3 shoaT b
u:@ljuoT@L:;.m;nu;*ﬂle:”ﬁjptﬂ 93
S o8 ot AT a5 5 53 APz Sl e
O 5 5 e o (D315 0L 1 J 287 el 3T 05 S
AP eSS o510 5 sldas 457 Wsls OLas (YY)
S ot AT Js 0 0313 &K i (sl 5 0 lS 50
Sas b 0l 5 sy o es ole O I s (APP/PST)
Bl (gl e ialS VO max Jwe s 00 LS Fo
AR 0035515 55 o5 53 APz Ol i o
Ll on o ped 45 L3S Ol ) cpl Bl (6 ls gme
9150 aadllan (V)b asls AR Ol = (s5lge ]
0o 93 ed ole ¥ JL5s 4 a8 5l 0Lz (Y44 4) 0l Ken
23 2 V) el Dua b ol 5 ol | O o
Gt AT Jds o 0305 &5 uid (Sla b 3o ) (aids
APi140) AP gl )3 (6513 s S5l mn (T2576)
3 IS laes 8 jae (alS gm 5 428 55 Jglows (ABra2
OLiS 35 (Y20 A) DL 5 p s (0D sl (b a5
s Sa Lol 55155 g, Odu g3 42in VF &S sl
e AB1a2 o5 o Hl3 e FALS o e
S s FT Jis o 03l ¢S5 i sLa by s
S Cmal I 5 5l 003 55 o (NSE/APPsw)
(O 33 o ed asia ¥ S sls Olis a0 (slaallae
53 sl S (AP1aoc A1) AP e 55 6 i
S ot AT Js 0 0313 &5 i (sl 5 0 lS 5
sls las ;s glandlas (WS od sl | (TE2576)
AAS rge e e DS L Oy 53 (T e Y S
SLa i se pi3 55 J s (6N 5 AP 5 Jloes ABi1ag
ABrg s o T Sl 335 ol b sd oo (6 yal3T
sodss sla b id Jsloall 5 Jpdone sla ibes

‘_SJ—A-l‘JjT Jds ol 030> ii_:bjj_::ﬁ SJ—"JU—'

AS IFAE g ) ool (eibumed Jlo a5l (Ko p poke olRU1S (oamgy (oole dome



Ol 9 J9dn e

e (AB1.gz) 1-£Y B oo b 3 (P9I (3565 Sk 1

S 6Ll (ads o 3 by oy 0I5, S Sl (g, 4ids
jQH\_.'ZA_lm_:.iAY‘st);@)x»\{c(rjkﬁ-ljrj:»\:.h)
o b aiBs Fr olg Ol e 40 b s 03555 CIlad ook
aaa) S U Lads gads o 55 iy 4235 5o e Yo
g@AU&QMI;lQ&MQ&L,«J(ﬁhU@
A3 00 by Jolas Cdld Ol ol dw; 0LL
ONLEL o o go 5 pan O5unS | S U

T 5 ey sl VY a8 ge 5T ol
oS Sl (S 5 (Bl 0553 5o L el Gl
oS e B) 2315 5 (oSS o sll e o8 e 00
o5l pmar Sl Xl g o (0 5 AAS 1o sl
S et oo L 525057 o ialS g gladi sl
> & ekl b dezmaz dln) A L 055 4>
Lol et 8 5l blasl U e 5 a3l
lﬁj.\,:r:,xﬁﬁm,bjﬂaﬂs;@%@ﬂ o3\l
(o preS Ty odbl ST 4 alS e Sl 4 a5
wlfﬂduuﬁ.uu?aitdwﬂylfﬂ
A las s gdom slacs Sl gl et SosT e
TEGCEN L PIS ) IR EE RSP N i PP
S e S IS Jals ragsy ] ol e olad
N2 Bl SRS 5 IS 1 el T
oiils a3 i 53 S aaS anl 0T ol
A il 01,855

05 o 0 1zl APy o (S o510 51
33 o O Bl J gl 53 CalS g 3L
Gk Sl akds Ve S 4 S de SOl e LS 030>
55 Al 0uld 0] g0 50 ZOL Lk 05 5058 52U e Ss
Q_L|)'|.Mdj;hJjjd_gldélsg&j)deH\pJ?
ol pn S5l 53 AP 6,5 031 (gl J g dos
LY o ool pen AB 1y oo 3 8 oslizal
3 e ag) e sl S0 Sladss OS5l eslinal
SLat s o33 (01l 0l g b S sl, o5

L;J_:?oﬂdgloub)ug;fj_&wbj:_ubé.bj&‘fw

V(I8 J S8 51t din &GOS foots dezmer 4
Y Ode 4 0 lals &K b SIHEY s 2 5 S
G205 Sosm ¥ e 0550 4 el JT Gl g i
Gl T sl 5 Sas5 wo o gl Hey 3o jldie s
ol s (g 2 Sl 05 5 Sn IAP) SN e o /8
bdb sy G ) Jols S 55 b 05 8090
C3L s (s 0955 B1oF Coge 1) et 50 92 SO
5, Dl ki o) Sl oSG FLE 0 5e5T 51 s S
~HEY G55 5 (Bl IT s olas slom! 51 OLeabl
o IT Gl 51 Oladsl 51 day o ezl CalS son 3L
@BV e S Y olas 55b T sle i s
AT s ol S b o 5 T 28 mlIT Juls
A3 L pame 53 L e VL UL L o
05,5 0 UGV 09,8 Y) o b 5 o glaos 8 5 8
Isb 3 aS conl S3aps¥ a8 51,5 aallln s 50
F UL 5 e Jgn V0 (iags sl
Lds ol i o1

W Dol Ly (09l oy SS9
Vs gaan ;355,05 aaah Ode sy o o5 0)95 ¢ saes
Gl o 53 s Ll )L a5 5L BLSl (o LaT (gl 1
aass V0 BV Sdews 5oy o b ise (Jyl azan) laT
53y oly 015,58 Sl e5 (6ay 4k )5 e ) ey b
Y b s ok 4 (pler U pss axia) 5L SLS1 (sdl e
e Ol o b il 039380 Clad ke 5 Dl 4 andn
L gal o )5 doy 4233 )3 2 TV Loy b aids 7
Aalsl Sdh e U o od (on8a B ooty ania) S L
550 (e G olel ooy 0L 4 aia A L 5L
S8 doy3 At BYO dslee S ol (148A) O Sen
oS Ve a3 O3S (AR VIF L (B s 5uS)
OV)ASL o0 4253 18 53 ose 05

S0l DAl b (09l o 08 SS9 5,
win 535950 gaxan A Jold 35 ol SUs L o ed 00
(Ul azin) LT gl o 55 dd |l dd 0¥ 43 530

)JJ_'I.A\' uﬂl{@b\b (AN QJAA{)})JALQJJA

AY ITE agr 11 05l it Jlo (1 (Kb pgle olRils (g (ool dbno



Ol 9 J9dn e

e (AB1.gz) 1-£Y B oo b 3 (P9I (3565 Sk 1

D) 30 V9 G5 SPSS (65T 1581 5 Sl eslizul

3 ke 535 S YYD LS ol

\:aéj? JﬁM).}A/Y Q‘M
)‘ uo:‘b@)j U-’j—idl—‘ju—“)j)}—b;“‘—!
sl Wbty 2l 28 o p 81 s S i 05051

ASldes s J8a 5ss 055 Samslin V g 5o
Q}J)T)‘ J—JB- Lgl_ho.ﬁbu.;_.:_- V-A‘j k5‘~5|"u Lf!",é: PUPT
o2l AT U 5l ans (o5 b 3555 0lej) WS Lo

el ok &1 G laeg S s

0355 dbe 3 Ol adeiin 51 ay oA o3lizul O ) 05057 )
sl an da bl Sl B2 O B g s> w5 5
03037 3 ey 5 o dumlin 5 sl g LT Jubows 54 o
o U (555 (s O g0 T 5 b &S5 bl oot
L oleT Sllone pla s o3lizal P<e /00 (5515 e

"SU LS el 5l ol (sl 03l g dldlae wida A jlan g JE B ige g dlie ) Sy

o Cab bl il S el U e o s
(F=slaw) Yu X (A=slaw) (A=slu) ok
(A=slaw) (A=2lax) by
AAR==RYLVA YYNYAENY/0) YYV/SYENV/AA Yy /FYE/AY YAV/YYEVY/AY u}o)"l U 1)
FIFAWVARY/ ) VVUTARYY/SA PYVPYEFFAS YOVNOEYFAR SYOIMMETAAY el e (¢5)
YININES VAN V8- VY)Y VY/FYE\D/AS YO8+ Y /YA VAYIVARAYIYA ol 53 0 45l 4 39,9 (e

0903l ol 5 (438) S il

oNls o (¥ Jdr 53 35 g (laadl olal o
Gl3 e OV iz slaes ;S 53 AP o

.(p='/' “ jF:V/“‘“) L odaline

Slod Glo Hlee Blpohe Sl Oyao 4 polie

Slns Ol el 5 5 Kke (e lie 35 Y Uil
i Al s 53 T 05T Glaadl o o

o d‘)lé_::l:rj L;Lhojjj/)JAB]_42 CL“J"&SAJLU

Wb Sy il S 9ol Sraidly g iod oy S cwlS gud AP1-42 o G lin T Jyoa

i F N i i i <

p F o syl ses el S el JyS ol 095
YU s b omboss b uasls

AP

E 00 VAYY  SYAYEYYAS SNAVEYVYD  V/YYEYFDe VYRV FANYES/AA  prS ey )5 eSe)

(el

o (D 100) s gme gl 3gmg & el I3 gme (g lol Jai SIP<e/ed Jlade Tl (s oylol T bl ods by jle Bl oo 5 Sile jgu 4 polie

e I dp=r AV odalin 555 J ST WL o5 5
b os, S s JES I JTes 8 55 asla
APriy gt (p=+/+ V)35 SV (515 oina 5o
DALy 3l o el Sl g5 Sla gt gn alS g
o3b S el I e s 4 s YU 5 0y

(/Y aaslie 95 ;o 5P polie) 5 5ol ol e

35 gle 0g)S

23 (S 55 i 05037 laasl ¥ Jsur o

ks glaos 5 55 AR Tl i slaanlis s ) e
X s 53 55 g0 sLadil ol 1 ol 0l 1|
o580 s IS sl fTes 8 50 ABray o
ot e o =t/ V) s VL ol gae psb a J S
S o 05,5 S isn oalS sn 53 ABrsy e

A ITE agr 11 05l it Jlo (1 (Kb pgle olRils (g (ool dbno



Ol 9 J9dn e

e (AB1.gz) 1-£Y B oo b 3 (P9I (3565 Sk 1

La0T G b STHCY a5 s e sbasly AP A 5
S5 lly cpl 53 W358 ol IT Sy Sl
o e 53 IVt 487 sl LS (Y44 V) O,
bABJ}:u@sb_;@;,:u:u_bél;wJa:mﬁHcy
50305 e (6,503 G 3 e pen (N3 )ls g )3
o 095 wHEy oy 5 48 Lsls Olis (Y41 F) 0,
P @lre Sl 53 il AT Ll ool Sy
Sl 5 L ol o gl nl s 09033 8 s
A3l e smen AP 21530 s Hey Jhl5il i 5o

o 5 LAl S o s sl b oLl
SlasSH, (s s @UAB 55 By 2T
S S 2l e AR ey S S Vsl sy
b glos S sb s e IT aliolen 53 0T (ol
GLaeS I 13 AP G 05 55k 4 (0 M)l o
5 s Jsho 55T (el I Lol o 2o
oS sloul HS g5l i 8 ()33 F o dbibl> 2alS”
sab o Lal comul Lasetiab AB 51 5 ae Coe
Eel jhe 53 AR Ay ez & Sl 0 ol (glos 28
33,8 o eae Ol 5 o lST ezl gl
! Sy ol 6 Ol 4 AP S il STl
Sl S 5 et S5l I Esl 5 S o s
Lol e e 53 0T gy 5 AR ity (2o ()35 o0
olon 53 GAlS 05 I 5L wainie SONFT S
()l ol T

APz o 45 313 L Sl addllas s
35 e Saes S 50 6 el IT Sl fin alS sn
S el I Gla s 4 G YU 5 ol DS L
taglin 53 2 55D p3Lae) 3 5 mly OIS sk
ol Gl o (g5l me Dol (- pl (/0 Y
SLa b APy gl L (YL 5 (L) (onsl o 3
b 0Ly 4S5 s bOlea (p=1/89) i odalins (5 ay 1T
P AP o D () S 3 i 0556
S g s GLals U o ad 53 el AT Sobe

s Gl s YL Ol 53 53 AP plaw (o e o0
AP g L= /A8 5 o 5 )l s o5l
P PUILIED (PPN FRUNE U SETSTR g
P alie) 31 0Las 1y (613 e 3L W 257

XCVALSPRYA 7 U

SLamlie 390 3 (So (omind (g0jl (SABL ¥ Joux
el iliseo 5laog S aolS g AP1-42 hanw i

P o 09,5
ofee JS el P S ol
i o5 L JS o
Tl o b J5S a3l
*fey ol O35 b e pes el T L S8 peul3]
A YL ead b el el S8yl
AN L ooyl JTL ool 00 by ool
YU o

A Ok ©ad b o pe5 el PTL J S Wl
¥ Yl 005 g5 o1 5 ol

(p<'/'a) axlllas D)0 b9;9.1 o )‘)L;Lv.o u5hv d9>9 #*

Isomn Gy 7 48 315 Olis ol 3dod s

S a8l Eel e o da 055 w Hey jY 50 4 /7
sby g alibl 55700 Ol e @) bt se alS gen 53 AP
Solen S0 AT olas (p=2/2 2 1) £ o (6,8
Lo (S5 5 eS| Jale 53 g oS ol ale i
SLeSH 5 (e S mazed Sl ke (pf AL 0
Ol e 4 Hey gl (21531005 5 o Jol 530 55 AP
st Al Glag e 6l (Jitas ;b Jale
Hoy e ¢ T a0 S 5131 5355, oo o g
ol 0 0313 Olis 457 (55 5b 4.l oo 2153l Lewdly
Jlez! clw Hey 2 5 se 5,50 VF 1 2t
(Ydas o Sl Y L 1 el IT (6oles s
S5 pedae 5 5 4y 15 e HhCy o8 ol 0 0Ly
$BI2 aln s 5508 dtes 2 5 (9,0 5 oas
Olics Sladios (11)33,5 (6 e comm ] Eel (Y 55
el , 8 (g5l Jab (i luST ol 457 dlesls

& 5 3 $U 5 1 0D s b S o (el 8

A ITE agr 11 05l it Jlo (1 (Kb pgle olRils (g (ool dbno



Ol 9 J9dn e

e (AB1.gz) 1-£Y B oo b 3 (P9I (3565 Sk 1

G ol gl 0N sdalie (g o3 5 J 87 slaeg S
Sl gl Sl G B L
23 e 3 AU Ok 4 by e sla 8 55l
93 ;HyABc!a_.ﬂqu (ol LS APy 5Las
Al O o 25 L ST 5 A5 o Sl e
L skeaT 5l oy 0 0 e e L1508 (2505 02 5
AR s als gluly 551, AR ,LeT 5 (APP)
5 6 R 2 Wlgge 3 m ) ns 534S (6 5 il
D)3 15 ST Co 03,5 o a8 Sl 53 1 alabl>
S 05,8 Ll (Y ) 0L 5 STU bwly ol 5o
310050 APP 4 5o odias o5l Sl oS 5355
s (35 laenssT 5 51 (gl (B35 Sl 7 20T
JA 555 el 53 op SMRNA =l 3 o
5 bt — s ((Ka LT Dl i oS el (S o
S35 S IS e S (S5 5 50 S
S s g iz 48 3515 3 g 5 Jlazl ol (Y9)LEL e
sk AL s s b 4y gl o o 125 (gl ol
30548 Sl ) Szl S5 sl JLsb ites 8
22348 i St s b 4]y Sl Sl Ll e
= 03 L APP Sad sy Slalas Lo 35 Ll s dmes
peies sb 4 355545 Sl pl g5 ezl ABL @l
S90Sl i lsl Sl esleul L | APP s 50
S Alg e APP 55l 1 (Jlis Ol e 4 S (o0 oo
3 (MAPK) 05 50 L el sidlond 5L 55 G b
Jisd 555 G b 51 s ol 5 il 21531 C 5L 5
ESTINIE SN P-gUNE FECERTE JS UK P
23 Aoos s S5 S (e BT g L o 51
B{NA IO T PRI EN S S A (B PP JP-JON W) (-
Sl ol Yl S ol oas oLl s o, b
ABrgy dsy polas S L1y g ks, OV Wl e
NGF) ¢S i3 55,5 sla Josle ol il5il 5 b
5 S =SS (G e sl » S UIGF-1 s BDNF
YA ides 3 g clitad Coatl (61315 sl (6 5y K

das oo Shals AR eSS, - SETRum|PL (R

i aS ol i gl sl aallle ol w K
Sl 413 5 s T (65l 53 Calies s 95 i)
s azan ¥ LS (TVF) 5o 5 K
23 IS o (i 3 2 ¥r e e L) 01 8155
Lo g s 6 ol IT sl S50 0 APrap el 5 () 5o
GRS LalT oL s g0 (o) 2 1y o 595 5549 2]
e 3 o el o25 S 21550 5 AP ls ime
b S sl 3T 05,5 s G 05 T (5o 5o
3 I 2alS S U0 S 5 Lghl LagT Lals oliss
il 48T Sl ol 56 Sy Ol 2131 L o g
§ 51 B o sl 25 I 3 5 5 313 0 3 1, AP
e 0 36 Sy oo G b 5 Yzl e 4
A3l OLas (Y V) 0l SKes 5 5 (Fasi 0 AB 2alS”
Sla b se nlS sen 53 AP GLacS™ 651l 5 sliws o7
PO Sos b ails 5505 (0 oy oo & 31 s el T
Ollie . CL (5 )ls an [2alS (VO2max 4w s 00
30135 15 o o3 Vil o i 87 6,8 s 657
548 on 65 sl (55 ke T) T30 T (sl oo
5 S (or o5 S55 enT b Cos 0 1 APP s
ol SIS e o T 48T L3S Ol ) )
(Yoo ) OLSKes 5o (1) sl adls AR slawr o131
s U 013 S 516 (695 Ob 95 4xin V§ &S sls OLi 55
e ABar 0S5 g el 03 13 gme 22T e
JAS 05 8 48 o3 0l gl a5 on (s pml AT (sla 2 50
Lo bse I35 05,8 s o (6 pmalIT sla i e
o AP 51 s YL e sl (6 T 2
A s 4zin V84S gla Jige 53 Ay o 3
Bl Gl el LS (W s Sl olosine sk
(Y0 8) 0L 513 45 (gantlae 43 .,ls EPE
0 el AT 4l S5 i Slahe Oy 92 ole ¥ IS
(ol o3 S b b Usles) 5l 5 ol ) 5o
S Sol3 re Dpls “3;@:“ (S gl s L
e ol sen 5 i3 53 (AP0 APa2) Jsloes AP o

.. ITAE o o)) 0o edomd Jlo asS (5l (K pole oSS ings ooke dloxo



Ol 9 J9dn e

e (AB1.gz) 1-£Y B oo b 3 (P9I (3565 Sk 1

Gt DA &y o 5 O (0555 ped 4 Ay o0
Lo s jhe 33 APl 2alS o b S5
AT 508 p T e 53 Bl e (5 el SIT
Olslas 53 oS Glays gy &S5 Ol pe g Al 5 s

5,8 aalllae 550 (s mal T

S18y8 9 LUF
m)@bﬁdﬁsdu)jlﬁéfﬂd&ad|
S ey g A8l e oy oS 555 S5 50
3 s ede s SN CeS NCEHN oo OY s
BE) LS)&""A e g)b..b)\.n eli..ﬁ‘b wl...& C“"""‘.‘.) ejjf

AT o Jos a Slayds 5 Sii o5y, opl ol 2! 1 e

&b
1. Iranmanesh F, Sayyadi A, Fayegh A, Shafiee
Z. Surveying of estrogen and progesterone
effects on electroencephalogram and mini-
mental status examination (MMSE) in female
patients with alzheimer's disease. Journal of
Birjand University of Medical Sciences. 2006;
13(2): 9-15.[Persian]
2. Siahmard Z, Alaei H, Reisi P, Pilehvarian
AA. Evaluation of the effects of red grape juice
on alzheimer's disease in rats. JIMS 2012;
29(167): 2383-90.[Persian]
3. Souza LC, Carlos Filho B, Goes AT, Del
Fabbro L, de Gomes MG, Savegnago L, et al.
Neuroprotective Effect of Physical Exercise in a
Mouse Model of Alzheimer’s Disease Induced
by PB-Amyloidl-40 Peptide. Neurotoxicity
research. 2013;24(2):148-63.
4. Kang EB, Cho JY. Effects of treadmill
exercise on brain insulin signaling and f-
amyloid n intracerebroventricular
streptozotocin induced-memory impairment in
rats. Journal of Exercise Nutrition &
Biochemistry. 2014;18(1):89-90.
5. Kumar A, Singh A. A review on Alzheimer's
disease pathophysiology and its management:
an update. Pharmacological Reports. 2015;
67(2): 195-203.
6. Podolski IY, Podlubnaya Z, Kosenko E,
Mugantseva E, Makarova E, Marsagishvili L, et
al. Effects of Hydrated Forms of C60 Fullerene

sl (6 s IS8 caladl c((ihay 4) (LD (6,8 5L,
3oy Sl T Sld o mae Sl Lol
T 4S5 Gl 0l Ol co s as (YO iy e
€ 55 s dile (6555 1T 5o SOLS oDy g
Lo e 720 53 oS 555 3 ¥ S A oS
b 4 b (6 pm IT (sla sn 4 i Jlob 6 1T
(5 e IT (SLd i go 53 il 4l 2alS™ (gl ine
3C 55 s bbb S5 0T = S SlapF s o
38 s G b 1 Yzt 55 cdl U oSS
L srepllss 5 5b 4 5T b bd e m——“s S s
Sl o5 (Nl Lo 0 AP iy el 208
sladsbo 5o nT colite (8555 Cullab o7 ias e 0L
Shedls Sdbts s IT sl law 534S 1) oy
O)AS o Cans AP (LSTL L ey s Ll Bl 3 b
s ok S lew b SISl ST C b zals
05 Cdlad il g o e el T 5 0 58Tl e
3T Jis dls e Jlaisnl (6513 sine s ol
e a3 e |y SIS ST b b 5 s o alS
Sl T 5555 T 51 6,8 s 4 omie a3 S
— 4S Gl odld osls Olas bewly cpl 53 (M)3 44
33 VU 55 1 5 (SOD-1)5U 50 eys HLST e
EATEN P SCPUCNEN PPN JEENE TR
SLa s 2l S L Ol i ol ayls (613 —me
(S 5 ¥ oS A oS C 35 55) S5 55T
255 B s (HSpT0) Ve ole S &S o s o il 8l
L 4S aisb oo Las o (BDNF) jae i Grte wae As)
gwjeu;wlp,;rbdajqujmml
Lot 53 ABrp otz U 2alS jeslicul

N33 00 (55 2ilee 6 ol IT

S5 domd
s Hey Goy 5 as obs Olis oo ol el
L;LAJJJ):L;J_quTJaiIJ_.i:l_?HlC_G\{J'JuC)j):

o ml B e e Lrrer sk e gl e

A ITE agr 11 05l it Jlo (1 (Kb pgle olRils (g (ool dbno



Ol 9 J9dn e

e (AB1.gz) 1-£Y B oo b 3 (P9I (3565 Sk 1

on Amyloid[I-Peptide Fibrillization In Vitro
and Performance of the Cognitive Task. Journal
of nanoscience and nanotechnology. 2007;7(4-

5):1479-85.
7. Sharma M, Tiwari M, Tiwari RK.
Hyperhomocysteinemia: Impact on

Neurodegenerative  Diseases. Basic  Clin
Pharmacol Toxicol. [cited 2015 Jun 19]
Available from:
http://onlinelibrary.wiley.com/doi/10.1111/bept.
12424/pdf.

8. Zylberstein DE, Lissner L, Bjorkelund C,
Mehlig K, Thelle DS, Gustafson D, et al.
Midlife homocysteine and late-life dementia in
women. A prospective population study.
Neurobiology of aging. 2011; 32(3):380-6.

9. Kramer AF, Erickson KI, Colcombe SJ.
Exercise, cognition, and the aging brain. Journal
of applied physiology. 2006; 101(4):1237-42.

10. Liu H-1, Zhao G, Zhang H. Long-term
treadmill exercise inhibits the progression of
Alzheimer's disease-like neuropathology in the
hippocampus of APP/PS1 transgenic mice.
Behavioural brain research. 2013;256:261-72.

11. Yuede CM, Zimmerman SD, Dong H, Kling
MJ, Bero AW, Holtzman DM, et al. Effects of
voluntary and forced exercise on plaque
deposition, hippocampal volume, and behavior
in the Tg2576 mouse model of Alzheimer's
disease. Neurobiology of disease.
2009;35(3):426-32.

12. Um HS, Kang EB, Leem YH, Cho IH, Yang
CH, Chae KR, et al. Exercise training acts as a
therapeutic  strategy for reduction of the
pathogenic phenotypes for Alzheimer's disease
in  an  NSE/APPsw-transgenic =~ model.
International journal of molecular medicine.
2008;22(4):529-39.

13. Parachikova A, Nichol K, Cotman C. Short-
term exercise in aged Tg2576 mice alters
neuroinflammation and improves cognition.
Neurobiology of disease. 2008;30(1):121-9.

14. Nichol KE, Poon WW, Parachikova Al,
Cribbs DH, Glabe CG, Cotman CW. Exercise
alters the immune profile in Tg2576 Alzheimer
mice toward a response coincident with
improved cognitive performance and decreased
amyloid. J Neuroinflammation. 2008; 5(13):
2094-5.

15. Bo H, Kang W, Jiang N, Wang X, Zhang Y,
Ji LL. Exercise-induced neuroprotection of
hippocampus in APP/PS1 transgenic mice via
upregulation of mitochondrial 8-oxoguanine
DNA glycosylase. Oxidative medicine and
cellular longevity. 2014;2014.

16. Hosseinzadeh S, Roshan VD, Pourasghar
M. Effects of intermittent aerobic training on
passive avoidance test (shuttle box) and stress
markers in the dorsal hippocampus of wistar
rats exposed to administration of homocysteine.
Iranian journal of psychiatry and behavioral
sciences. 2013;7(1):37.

17. Chilibeck P, Bell G, Farrar R, Martin T.
Higher mitochondrial fatty acid oxidation
following intermittent  versus  continuous
endurance exercise training. Canadian journal
of physiology and pharmacology. 1998; 76(9):
891-4.

18. Ghanbari-Niaki A, Fathi R, Hedayati M.
Effect of 8 Weeks Endurance Training With
Two Different Durations on Plasma HDL-
Ghrelin in Male Rats. Iranian Journal of
Endocrinology and Metabolism. 2011; 13(3):
309-14.

19. Hardy J, Selkoe DJ. The amyloid hypothesis
of Alzheimer's disease: progress and problems
on the road to therapeutics. Science. 2002;
297(5580): 353-6.

20. Seshadri S, Beiser A, Selhub J, Jacques PF,
Rosenberg IH, D'Agostino RB, et al. Plasma
homocysteine as a risk factor for dementia and
Alzheimer's disease. New England Journal of
Medicine. 2002;346(7):476-83.

21. Ravaglia G, Forti P, Maioli F, Chiappelli M,
Montesi F, Tumini E, et al. Blood inflammatory
markers and risk of dementia: The Conselice
Study of Brain Aging. Neurobiology of aging.
2007; 28(12):1810-20.

22. Sontag E, Nunbhakdi-Craig V, Sontag J-M,
Diaz-Arrastia R, Ogris E, Dayal S, et al. Protein
phosphatase 2A  methyltransferase  links
homocysteine metabolism with tau and amyloid
precursor protein regulation. The Journal of
Neuroscience. 2007; 27(11):2751-9.

23. Uslu S, Akarkarasu ZE, Ozbabalik D,
Ozkan S, Colak O, Demirkan ES, et al. Levels
of amyloid beta-42, interleukin-6 and tumor
necrosis factor-alpha in Alzheimer’s disease and

v ITE agr 11 05l it Jlo (1 (Kb pgle olRils (g (ool dbno



Ol 9 J9dn e

e (AB1.gz) 1-£Y B oo b 3 (P9I (3565 Sk 1

vascular dementia. Neurochemical research.
2012; 37(7):1554-9.

24. Adlard PA, Perreau VM, Pop V, Cotman
CW. Voluntary exercise decreases amyloid load
in a transgenic model of Alzheimer's disease.
The Journal of Neuroscience. 2005; 25(17):
4217-21.

25. Baker LD, Frank LL, Foster-Schubert K,
Green PS, Wilkinson CW, McTiernan A, et al.
Aerobic exercise improves cognition for older
adults with glucose intolerance, a risk factor for
Alzheimer’s disease. Journal of Alzheimer's
disease: JAD. 2010;22(2):569-70.

26. Cotman CW, Berchtold NC. Exercise: a
behavioral intervention to enhance brain health
and plasticity. Trends in neurosciences. 2002;
25(6): 295-301.

27. Lu B, Chow A. Neurotrophins and
hippocampal ~ synaptic ~ transmission  and
plasticity. Journal of neuroscience research.
1999; 58(1):76-817.

28. Trejo JL, Carro E, Torres-Aleméan 1.
Circulating insulin-like growth factor [ mediates
exercise-induced increases in the number of
new neurons in the adult hippocampus. The
Journal of Neuroscience. 2001;21(5):1628-34.
29. Nichol KE, Parachikova Al, Cotman CW.
Three weeks of running wheel exposure
improves cognitive performance in the aged
Tg2576 mouse. Behavioural brain research.
2007; 184(2):124-32.

30. Rybak L, Somani S, Ravi R. Effect of
exercise training on antioxidant system in brain
regions of rat. Pharmacology Biochemistry and
Behavior. 1995; 50(4):635-9.

i ITE agr 11 05l it Jlo (1 (Kb pgle olRils (g (ool dbno



