w:.b‘g}; Jlae

Jggsf?edégszébw)ags)@éVgu\gngwwa}'wl&o

o5 gud CBb 58 g T § 9 3 9T SBE9 9 Ol
1 JT 4 Mo Sl

"5 L) 53,5 Lo ytema ! (5015 4ubls
S Ay Ol o8 el 2505 S350 S50 Sl )
Ol Ol oL o555 ke 0T8I (555 S3lp b 05,5 eslawl Y
oS Ay Ol ol el s 55 SN 005 skl <Y
03 £ 5 Gl oA O oA Ol 1 s sy 5 LS

Email: Mrkordi@ut.ac.ir
VENAN t B YEV/0/NY sl s

oWS>

A4

3,80 0l cpl S 55l Lol cd odd (5158 (AD) Lasl T & Mas Olew bl 555 Sl el ogllae 28 4 S1: 83 § douds
Lass 53 cpyes 5 (HIT) Wi sl e 1 aglie Gda b ol andllas 10 ol o antlbis oot @ 52 Oblew cnl L3 Su)s
b el M s S spn S35 eSS sl 5 el S n O 2 RE) (S = sad 26

(£AD) (555 55 5l L o (6 a1 (F 8N) o3 (1) (J 28 (1) slaes Sy ol s g o YO o adlllas ol 53 ilapligy 9 W g0
A s aia s ke iy s St Ode 4 HINT 65,8 B0 oooi (RE) (S = ol (8 ame 53 (03 (0) 5 (HIIT) s 5l a5
Sledd 28 ohs Sla s 13 RE (el 05,8 5 daslsy hod 5 (S5 Oyl 4 A Gy Lo p3 AD DS L (gladlB 4y sls 4 5wl
Jolos 0ge3T 51 laal blomal Jow 5 4 g A plnil (5 sM 55 il s sl Jie Aol sk 4 S 13 S -
P /00) Ui oslil S5 s 0031 b ol en anl S bl

s HIT Sl jas s P2/ 8) (oml 3T 05 S L aslie 55 o ol mlaw Shslae (21331 o s RE Ol jad plnil Sl s sladadls
AP<4/40) Klos S5 slows w:x),__mcb); sl Sl o e Glatns 31 S g mad el 03 S5 sl Cﬁﬁfjdwﬁ Slsbias
203 AD glawilss aalS L3 g posas SBT ol S5l b Sl S e edd (gleid Jass 5 b plowil 15 paSdauil g Sy

oS gt Lk sl o sad (ol s sed Gl T (6 lew ssualS (slao ) g

)quwbw‘d&uﬂwwiﬁﬁﬁ)éaﬁ} Mm
Sldd b O3ls Cws 31 pamen AD Lol AD e S edisy e Gslem "(AD) T b
(A sm 82 et 5 ol SV (LS| J(AB) Ly Ay shel s SLaS sy s o
- I ES PIRTI. IS - . v _
Sl SIS e S Sl st “— i( s s P 5 S Pe0550 Qs b s sla S5

(8 Gl ol pon Jsho st o SN 5 gy 50

1. Alzheimer Disease
2. Amyloid B
4. Neurodegeneration 3. Neurofibrillary Tangles

WA Gl 5 5l /Y (gl /Y o )led /ea3k S e e s S50 ()


mailto:%20a.monazzami@razi.ac.ir

L 5 38

Lol 5l S0 sl S gl 55T S 4S5 5000
33 oSSl SralS ol sl (5 ) eaiS uS
— B sl by b ] sl aslie b LS e slags e
3 0SS ol 25 0y (V) gl 315 (00) 55
O3 S S (o V_M.:J};.L:n RUEH VIR WPV o
o ol 35 5 (V0) 5555505 (ol slagS sul
PN 3ty e LS o (V) SIS e lin 5 0 5
) 53 Dl oSl sS4y a5 L el s g a0
ey gn B 4y (S5 B i g KR
o0 Sl S il Olgee 53 il Jal 5o
L;)L?z-lk_ié)l:;\ccgmggmgcj;d&z-;\ sl S g
ool s sl ag addlae cpl gy opl Bl a3 00
Gl i Smeslie S AD Dl o e e (S S s
ORa 33 Ked s g e DU Slags a5 A b
ol (3w b Lo 3 ol 5 ol THIT oy jas
oS sp b sl 5 el O 1 (RE) S

S on b sl s e

by y
L oS elenl ol Shas 45 630 8 5l o e
Wb 8 el 58 0,8 L a5l — 0551t b
e s Jl S o, e YO Sl G bl anal
SIS YOTY e 05 S0l Lyl sl 5lea s
Lyl i 5 Sl sl LS5 i AT i (p:S0L
WAoo y3 80 350> Coysby ol S Sl YYEY L) 0l
555 (0 5 Ol an bl oz 5 el VY as, s
55 Lds S i OB S S (lands
s sl il 80 S b ) G 0553 el
ol b,y JiS 5 IS e eles s 5418
Lo,y o sl sy szl Sl GO aaS Lol 50
oM JmS (V) ol 05,8 o bl O s 4
L o3l ses Lol e ol (g el T (2 AD) aul T
L 53 (olestl w3 Lol e ol (6 eul T (F) 5 (HIT)
0 sl (pzmad Al ol (RE) (o5 > o (g5lu 8
A o S Sh) o5 S Ulse & ol sn
e 0 3laS 5 8 S 18 She ey s ol G s Al

5. High Intensity Interval Training
6. Riched Environment

Olesply o ol 0 Cunslin 5 S 518 d plie U5l
lesplg S 55 il L gl el IGF-)
S b as s b S5 JSCis by sl S0 JGSK3p
Jom3 0550 sl sl e 51 )5S el Sl kS
sl Ol Sl 33l 4l @ ax 55 L (VY @) Sl AD s
ol T ol 1 i s 55 Sabis (sl sl
St oo ) spd e Bme MY gl pU L
Gda S 0T Ol ply sla Sl 5 (s o gl oo
el ol A3 AD Oles gl ey

53 ke Gl 5a b psls slaols o il
L s 4 Olails (bl 23 ol Codd 4o AD J S
DA 3 S dmea g 5l s JeSe slele)s
L S ol i 555 slgndled sl Laolass o
(O8) mas s 5 2alS adar 3l sdiase sl IS 550
(10) S5 0 aly i 5 s skl sla SO 2als
O 3l 5 s V] 2alS (S el 51 5,5 sl
Bt il 5 ey el Sl el als
Wb Lol 835 o 5o (V) B 50058 sl S0
253 sl

3 Ses 5 iss sllas SUL 6l (gadaze sba S 5L
o=l Sl e 00 Sl ois 5 e oKas
5 S sl (5 colle IS 0 & Ol aler
Golom il Smr 5 S p Sl plal 3 el
s 2 Gl S e S 5148 s aT s S oL
"PGCLa Ol ol S gl st ther 51 ol G
P "FNDC5 T 7 e I = ?
Sl U L0 53 (RS ) ey eBan a2
Sl son adomr Slodate gla S5l b 5355 0 =37
5 $5505 W sl g caslie 2alS 5 SIS
Syt 5 e bl L e bl Sl S sl ials
Lol (OA) 55 e ol s Shas 5 (850 5 alasl>
e sladie 4o il 53 i 2T 0SUS Slapaly

Al a1y e sladds gl oo G (J}S SR

1. Insulin-like Growth Factor 1

2. Glycogen synthase kinase 3 beta

3. Peroxisome proliferator-activated receptor gamma coactivator
1-alpha

4. Fibronectin type |11 domain-containing protein 5

(¥Y) \WaA Ol ]:._!.L' /YY &L:l /Y o les /r-&éjl-; Jl

S pde 5 S50



ol 5 Ll slS o el sl

b o oS 5 3L 53 e 5 3,5 asle 0550
Ll el Obe) sl e e Vo 50
bl o LS O e 42350 by a Lol
ot s 3 aads VDl A el d O pen
@Y e 8 sk B V00 e ss s s sl Kl
Sl 3 S S = Y b s el s
A el sy 5B sy Sl B e Ble s
PR W R KU+ SR P N [ S RV W VN £
.(vo)mfwwwﬁséﬁiﬁjaw

L Gillae 05 ood b S5 05a3THINT 655 )
o b lay ool (Y AY) 510 5 K3l IS5
g b O S0 s ai Y S aiEs A
i3y 50 phe S Ce s ai 3 T s Sl ey A S O
Sl ) S Sl lgn e,y o8 Sl b edl i)l
S Sle s 6l S Jess Jlgze adB Ve 51 i
A Sl Ol e 5 s e SYL (SMAX) o
foazin Yoamin io gladtia 53 o el Cud b 0430 (Y)
Gk dode et sl 5 A5 il azia A 5 atin | i
A sl el Caws 4 SMAX

534S A5 plnil win 53 5550 Sl HIT o pas JSS5 5

) ol ey OLES Y JJJ;-

e e I3 sy s 4 Il gl s 55
513 () (e IS ey S 55 Gt sla
Sire S5 o5 s 3 el FT e W1 s a,
Sl aczin 1 e (VY 0 oslind (STZ) o 5553 55 o
3 bl ases b (6,85l 5 oKilosl @ lacs, Jlazl
) =kl s el Blas s G5 L sld ol
gy LS B (0 S S e S e N 0N
sl sk 4 b e Slasiee 5 il 5 dezmer VL
e ke =470l elU3) Paxinos al—w s 3l eslanal
SrSe3ll e (o =Y ooy ey 5 e ke 0 Slr
N N B R O LR ST A &
sl ol s w Flse Go b Sl G S Osthees
(O s oal I 0,8 5 a0 Gla 05,8 53 STZ 135 pln
03553 (V) A3 Goy 55 (Gl Son 0/ S 5hS 0 S s
)Juoﬂflﬁ;\w_;.u&);&;uwomg
o Sl w53 Y0 g ke 565 L GBI G s (S5 sla e
s Ol 51 4 oS (35m Olej B 5 s (16K
da Sl s el jase e Glaey S 55 e il
S i 53 2dld 5 005,515 6ay HIT el slaaals
s 313 plail [ 35 0ld e ot i Las IS )
s s Ly aS ged 3L il 5 0SSl Ol
SV IS U 6 W) RN >SS [ R Wt plol O

HIIT (p 05 SS9 1 J3ur
03,5 5 e (59 (e bl 6 LS eS o e
(st A) sl sls (uls 4) s s s adge
4235 0 a2ds Y a6V 4330 (azss) RS Ol
yAX 140 N AN (Co o JSII) o ped
o o Ao e (4 53) O Sl ok

bl sl by,

Sy = smbs 0531 5l baesls 035 b oo st &
O3l 3l estial U La o Sle fglie cpimman .05 o3liza]
Osa3l 5 Ao y3 0 (5 lalne gl 03 4SS bl ol
le 1SS s ol s 28 8 plonil S5 i
D33le 5 31l ged s (1 5 23S plnil YY a5 SPSS
A esliad Yoy e LSl

a3 5550 05,8l G, 0y 8 p s IS4 0

Y e & (65 A b Ol 3L sl skl Sl s
NI U NGO U S N SIS
oy o ol il 0 L sk gmed 5 ) v e X )0 XA
Ldd esls 513 5k adS s O S F s Oba s W oy
o bbby 65018 e ssdiall o o a3 o3 Job o
(3l OesSS ysbite a A sl is Sada &5
233350 35 Sl IS WAl J 28 (o 03 5 sl

A sl I3 gl faes 5 gy 4835 V=0 Ll ands

VAN Blun) 5 5l /1YY (gl /Y o5led /a3l

S e phe 5 Ao (V)



L 5 38

S o il of b ) e

Ll S Jls 3 cdims oo DL Yl gad 53 Gl cnl il
Sl es S 53 i nl Ol Slalins (28 s sl
=5 5 OL/EEYAY) J, =8 05,5 4 Cawd (0/WVVEL/EY)
05,5 4 Cowes WAVENVAHIIT o055 55 5 (VY/AE /A1)
03 o (ol 28 L 53 Dl el plal el el J xS
Ol sbslims Jiuly 3l o 50 (VV/EAEYO)RE o5, S
Lol ((P=2 /0 0Q) sl o (5ol )T 058 a0 o
AP>1/00) 5,11 555 o i 05,8 53 e (Slaliae DL

sl 0 03l QLS ¥ Ui 3 ol JlaS sun slis

basdl
ol FTW S s o OLES Y Slased 53 Waesls o 5 a2
Sl 05,8 3 oSSl Ols Slslias [2alS Cor s
o2 5 (Ve/rA2 /) J 28 05,8 wp o (F/VARY/E4Y)
g S I o LVEE) S VRCWIPN W CRVASCVAND)
05,5 5 (VOVENO) HUT (s a3 05,5 53 Oles 0l 25555
(P>e/00) cul a0 lslisas —uas (MEVVEYAY) RE
(P>+/v0) S g )‘)l_..!.aﬂ.c—j:.v wﬁj (5L“°)J§Jf¢"‘ﬁ-:’5
il o onls BLES Y Jsdr 3 K gl JlaS pos slie

Sgp ST JUo b i ¥ Jyu
+RE oyl 3T HIT el 3T S oal T (o S
MEVY 5/0Y ¥/¥A 1-/va 1e/-4 oSl
\/-AQ VYA £/£vA V3Y: \IY-$ i 3l 5
/$YA o585 Vi -/AVE -/AAD Sl slos

G (809 F 98 aiSigw 8T JLoS s ataw .1 y13 908
(P<27+0) (sl T 05 8 4 o Jlalins

(FF) VFRA Blis 3 mlh /YT gl /Y o5les /a3l Jo

S pde 5 S50



ol 5 Ll sl e S Al

Rl

YA
V¢
V¥ *k%k
-% VY
. *
Bl Yo *%
_E A *%
S~
2 s
¢
.
J s s & poal 3l HIT + (5 el 3JI RE + (5 peul 3JI
G (5109 5 38 9 3 0T Lo gt zmlaw Y 515503
(P<2/20) J 28 05 5 a5 G ol JinalS %
(P<1/00) ot 055 4 Cond laline [EalS s
(P<+/40) g a3l 05 S a0 o Jlslins 2ul330
T Jbos gud whaw ¥ Joux
VV/EA A AY O/7eY Y/ \e/E7 Ol
il \/¥Ya /YYD \/#YA Y/\EN se Sl il
-/Yoy -/Ya7 SJEVE -/47A VAN E S )lasbuwl sloa

Oljee Sl oS (g5l 5 (faslde ol (S3ln oo a3 asl
S8 Dl a3 Sl g G ol 5> s e GRIB ]
ST 515 (V) il a0 5V 5 s T O
b (28 Lo 3 (e Sl i G5A5 DS -
Gelosd 53 o8 las 53 Sl g I Ol Vsl 550
5 A el OV sl o el il ) S
g Ld glac Jled oS a0l e Oledl (Y41 0) O, Kas
[N PV MUY WP RO R
Ol Ol At Ol 3580 O35 (2 0] sk
(53 8 o S5 e 6531 D 30 o5
Feh 48 Loy am (pl @ 5 (Y01 8) O 5 Ldised
DAt Ly el S 4 DAy e 4 e
(YOVF) YL, G 3 et (F) el 2y Lo s
Ay S (S5l At Sl a3 3l e T O Ol
S ol 4l (5 i I e DB S Sl e
D s D 3 S el Ol s e OLES s L
o5 e P05 2 02 PGCla oL (YY) 5,8
b5 il G101 o s 5 S alae 5IFNDCS

-
(S P e SOl 4 (8 e p Sl adlllae s G
i) e HIT S5 5 0 o (5 5 sl 130
5 ek aallae s (ol axdls S s 3L eSS sl
Olbas 03 (o b sl o g 5 (Y00 A) LS
555 03 0d lael aan 45 ol O (6l
s S sl D2 (1Y) 55 sl slaze] 5les
IS e Sl s Sl plsil g el =0 S
53 eI o 2 S 3 g 3 0 e sl L5l
Sl el Ol e ol 4 S 5 sy
ol aalllas s A i Sl M S5 S pn
Sl b SVAD U s i cllad plasil S ol 0L
Bl e gl b s )03 AE (2l 050058 O
e 5| e ey Sl 5 (YAT) Dl aalllan
Sl G 53 (YA) sl il 5 SIS el o
slgdled 5l oS 5 aS el g3l 8 s 53 O S
Sl bwge s b elal 5 b 5,8 alinad
5 SOl Ly aed 53 el 4zl gl Ol (5 sllae

g a5l el 1S 55 (YY) IS

VAN Blun) 5 5l /1YY (gl /Y o5led /a3l

S o) phe 5 oo (FE)



L 5 38

Vo) oLLSan 5 LSl aadlas (YY) asls OLES |,
Shlas 53 ol g rre mle 3 S gl o 2alS 50
Lol GO Ll (F8) das e OLES | AD & S
ol 5 o8 ed ol LS5 daly s Sl andlas
L 0SS me3l Oy 98 o 2l 53l 48 sl s (Y1)
s ol OB 53 el 5 Jae dlss 55 o Sl
sl 50 (YY) Lullen 5 S 518 53 .(10) 540
Moe Osbogs 5 s I3 36 03 8 S e 5 g20] o
oale s 4 a5 (M) 558 b me Jae JIss w0
Sladlas AD 50 5 ks Ol S 5 S g0l Ol e
R I TRt ST P RS B ST

S 5 4

S el el (i ) S el s 4, = ok
Ol Rl 381 G b Sl (=8 2 e (5l (28 Jamme 3
Lo s s Sl s 5 stan Sl Cor e ]

el el T e 35 5 (5 el

5 S8 sl pen alex 5l sdaze Lo S a5le b oS 503
LS 5 50555 Ll ol el 4 aslin RS 0 1
5 bl s 5 pas Shbee e e oS sl
Ol Yooz Ll LOA) 3535 o bt 3 Shee 5 5,834
zb OOt s 1) Bsd o 03 Dde 5 Dl Ol e BV
rk_?u'l odd Siojlpeaam gLy bl odd S5 Ol
Slr ol Ol 2 58 Laoms 26 (555 p by Slidos
s o B 50502 AD D3 G ped DS 5 S se 3L
Sl S ol Ol Gl ol 5l 650 R 2

el AT LB sdal s b il B S s (oS s
23 Sl ot S n 3L sl Olge 28 e
Ole 53 Dlsloma [l 381 (2u ol e 3 51 S e &SI
S el 0T o Slallae il Ll ST sl S g
L A2l ogr S0l 5 il (sl s 3he Sl Vlazo|
03 S pen Sl o alie Dladllae Do g s pdons 4 4
331y Sl Sl ks 48 Sladlas 5 ol 4 b
S LSeSS 3l (e Al 03,8 gy e sl
AD 3 S5 gl 4l 28l o mlacs (V21T 231,180

&bo

1. Kandimalla R J L, Prabhakar S, Binukumar B K, Wani WY, Gupta N, Sharma D, Sunkaria A., et al. Apo-Ee4 allele in
conjunction with AB42 and tau in CSF: biomarker for Alzheimer’s disease. Curr. 2011 ;8(2):187-96.

2. Kandimalla R J, Anand R, Veeramanikandan R, Wani W Y, Prabhakar S, Grover V K, Bharadwaj N., et al. CSF ubiquitin
as a specific biomarker in Alzheimer’s disease. Curr. 2014;11(4):340-8.

3. Binukumar B K, Gupta N, Sunkaria A, Kandimalla R J, Wani W Y, Sharma D R, Bal A, et al. Protective Efficacy of
coenzyme Q 10 against DDVP-Induced cognitive impairments and neurodegeneration in rats. Neurotox.Res.
2012;21(4):345-57.

4. Reddy P H, Tripathi R, Troung Q, Tirumala K, Reddy T P, Anekonda V, Shirendeb U P., et al. Abnormal mitochondrial
dynamics and synaptic degeneration as early events in Alzheimer’s disease: Implications to mitochondria-targeted
antioxidant therapeutics. BBA. 2012;1822(5):639-49.

5. Igbal K, Grundke-Igbal 1. Alzheimer’s disease, a multifactorial disorder seeking multitherapies. Alzheimers Dement. J.
Alzheimer’s Association. 2010; 6, 420-424.

6. Ferreira ST, Clarke J R, Bomfim T.R, De Felice F G. Inflammation, defective insulin signaling, and neuronal dysfunction
in Alzheimer’s disease. Alzheimers Dement. J. Alzheimer’s Association. 2014; 10, S76-S83.

7. Chen Y, Liang Z, Tian Z, Blanchard J, Dai C.L, Chalbot S, Igbal K, Liu F, Gong C X. Intracerebroventricular
streptozotocin exacerbates Alzheimer-like changes of 3xTg-AD mice. Mol. Neurabiol. 2014; 49, 547-562.

8. Hoyer S, Lannert H. Long-term abnormalities in brain glucose/energy metabolism after inhibition of the neuronal insulin
receptor: implication of tauprotein. J. Neural Transm. Suppl. 2007; (72): 195- 202.

9. Brands AMA, Biessels GJ, de Jaan EHF, Kappelle LJ, Kessels RPC. The effects of type 1 diabetes on cognitive
performance. Diabetes Care. 2005;28(3):726-35.

10. Yang Y, Song W. Molecular links between Alzheimer’s disease and diabetes mellitus. Neuroscience. 2013; 250:140-50.

11. Cukierman T, Gerstein HC, Williamson JD. Cognitive decline and dementia in diabetes - Systematic overview of
prospective observational studies. Diabetologia. 2005;48(12):2460-9.

12. Stewart R, Liolitsa D. Type 2 diabetes mellitus, cognitive impairment and dementia. Diabet. Med. 1999;16(2):93-112.

13. Strachan MWJ, Deary 1J, Ewing FME, Frier BM. Is type Il diabetes associated with an increased risk of cognitive
dysfunction? :a critical review of published studies. Diabetes Care. 1997;20(3):438-45.

14. Jurgens HA, Johnson RW. Environmental enrichment attenuates hippocampal neuroinflammation and improves cognitive
function during influenza infection. BBI. 2012;26(6):1006-16.

15. Callisaya M, Nosaka K. Effects of Exercise on Type 2 Diabetes Mellitus-Related Cognitive Impairment and Dementia. J
Alzheimer’s Disease. 2017;59(2):503-13.

(F0) \YAA Sl 5 5mly /1YY ol /Y o)led /o33k Jlu S e 5 Flos



ol 5 Ll slS o el sl

16. S V Badescu, C Tataru, L Kobylinska, E L Georgescu, D M Zahiu, A M Zagrean, L Zagrean.The association between
Diabetes mellitus and depression. JML. 2016; 9(2): 120- 125.

17. Kuga GK, Botezelli JD, Gaspar RC, Gomes RJ, Pauli JR, De Almeida Leme JAC. Hippocampal insulin signaling and
neuroprotection mediated by physical exercise in Alzheimefs Disease. Mot., Rev. Educ. Fis. 2017;23: 1-6.

18. NPerakakis, G A Triantafyllou, J M Fernandez-Real, J Y Huh, K H Park, J Seufert, Ch S Mantzoros. Physiology and role
of irisin in glucose homeostasis. Nat. Rev. Endocrinol. 2017; 13(6): 324-337.

19- Pischon T, Girman CJ, Hotamisligil GS, Rifai N, Hu FB, Rimm EB. Plasma adiponectin levels and risk of myocardial
infarction in men. JAMA. 2004; 291(14): 7-1730.

20- Roy Chun-Laam Ng, Koon-Ho Chan. Potential Neuroprotective Effects of Adiponectin in Alzheimer’s Disease. Int. J.
Mol. Sci. 2017; 18(3): 592

21- Hu E Liang P, Spiegelman BM. AdipoQ is a novel adipose-specific gene dysregulated in obesity. J. Biol. Chem. 1996;
271(18): 703-10697.

22. Sodhi RK, Singh N. Progress in Neuro-Psychopharmacology & Biological Psychiatry Alltrans retinoic acid rescues
memory de fi cits and neuropathological changes in mouse model of streptozotocin-induced dementia of Alzheimer ’s
type. Prog. Neuropsychopharmacol. Biol. Psychiatry. 2013; 40:38-46.

23. Baixia Li, Fei Liang, Xiaoyan Ding, Qingwei Yan, Yongcai Zhao, Xianliang Zhang, Yidong Bai, Tao Huang, Bo Xu.
Interval and continuous exercise overcome memory deficits related to f-Amyloid accumulation through modulating
mitochondrial dynamics. Behav. Brain Res. 2019; 30;376: 112171

24. Hajali V, Sheibani V, Mahani SE, Hajializadeh Z, Shabani M, Aliabadi HP, et al. Ovariectomy does not exacerbate the
negative effects of sleep deprivation on synaptic plasticity in rats. Physiol. Behav. 2015; 144:73-81

25. Yi-Jun Xu, Yu Mei, Zi-Ling Qu, Shi-Jie Zhang, Wei Zhao, Jian-Song Fang, Jun Wu., et al. Ligustilide ameliorates
memory deficiency in APP/ PS1 transgenic mice via restoring mitochondrial dysfunction. Biomed Res. Int. 2018 (2018)
4606752.

26. Wang N, Lie Y, Ma T, Wen D. High- intensity interval versus moderate- intensity continuous training: Superior
metabolic bebefits in diet-inducted obesity mice. Life Sci. 2017; 191:122-131

27. Williams C L & Tappen R M. Exercise training for depressed older adults with Alzheimer’s disease. Aging Ment. Health.
2008; 12(1): 72-80.

28. Roca-Rivada A, Castelao C, Senin L, Landrove M, Baltar J, Crujeiras A, Seoane L., et al. FNDC5/irisin is not only a
myokine but also an adipokine. PloS One .2013;11;8(4): e60563.

29. Zhang Y, Li R, Meng Y, Li S, Donelan W, Zhao Y. Irisin stimulates browning of white adipocytes through mitogen-
activated protein kinase p38 MAP kinase and ERK MAP kinase signaling. Diabetes. 2014;63(2):514-25.

30. Loffler D, Miller U, Scheuermann K, Friebe D, Gesing J, Bielitz J. Serum irisin levels are regulated by acute strenuous
exercise. J. Clin. Endocrinol. Metab. 2015; 100:99-1289.

31. Tsuchiya Y, Ando D, Goto K, Kiuchi M, Yamakita M, Koyama K. Highintensity exercise causes greater irisin response
compared with low-intensity exercise under similar energy consumption. Tohoku J Exp Med. 2014; 233:40-135.

32. Pekkala S, Wiklund PK, Hulmi JJ, Ahtiainen JP, Horttanainen M, Péllanen E, et al. Are skeletal muscle FNDC5 gene
expression and irisin release regulated by exercise and related to health? Physiol. J. 2013; 591:400-5393.

33. Teixeira A L, Diniz B S, Campos A C, Miranda A S, Rocha N P, Talib L L, Gattaz W F, Forlenza O V. Decreased levels
of circulating adiponectin in mild cognitive impairment and alzheimer’s disease. Neuromolecular Med. 2013;15(1):21-
115.

34. Waragai M, Adame A, Trinh |, Sekiyama K, Takamatsu Y, Une K, Masliah E, Hashimoto M. Possible Involvement of
Adiponectin, the Anti-Diabetes Molecule, in the Pathogenesis of Alzheimer’s Disease. J. Alzheimer's Dis. 2016;
8;52(4):9-1453.

35. Himbergen T, Alexa S.B, Ai M, Seshadri S, Otokozawa S, Au R, Thongtang N, Wolf P.A, Schaefer E.J. Biomarkers for
Insulin Resistance and Inflammation and the Risk for All-Cause Dementia and Alzheimer Disease Results from the
Framingham Heart Study. JAMA Neurol. 2012; 69: 564—600.

36. Dukic L, Simundic A M, Martinic-Popovic I, Kackov S, Diamandis A, Begcevic |, Diamandis E.P. The role of human
kallikrein 6, clusterin and adiponectin as potential blood biomarkers of dementia. Clin. Biochem. 2016; 49(3): 213-218.

VWA Slime 5 5l /Y (s /Y o)kt /a35k U S ) e s S50 V)



Journal of Sport in Biomotor Sciences, Volume 22, Number 2, 2019-2020

Comparison of the effect of high intensity interval training
and voluntary exercise in motor enriched environment on
the expression of irisin and adiponectin proteins in the
hippocampal tissue of rats with Alzheimer's disease

Fatemeh Zaeri Iranit, Mohammad Reza Kordi?*, Reza Nuori®

1. PhD Canditate of Sports Physiology,

Kish International Campus, University of Tehran, Tehran, Iran

2. Associate Professor, Department of Exercise Physiology, Faculty of Sport Sciences, University of Tehran,

Tehran, Iran
3. Assistant Professor, Department of Exercise Physiology, Kish international Campus, University of Tehran,
Tehran, Iran
Received: 2022/08/02 Accepted: 2022/08/23
Abstract
*Correspondence: Introduction and purpose: Although the beneficial role of
Email: exercise in the health of patients with Alzheimer's (AD) has
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been reported, the mechanism of these effects on neuronal
function in these patients is still not well understood.
Therefore, the present study was designed to compare the
effect of high intensity interval training (HIIT) and exercise
in motor enriched environment (RE) on the expression of
irisin and adiponectin proteins in the hippocampal tissue of
Alzheimer's rats.

Material and Methods: In this experimental study, 25 rats
were divided into (1) control, (2) sham (Sh), (3)
streptozotocin Alzheimer's model (AD) (4) high intensity
interval training (HIIT) and (5) Exercises in motor enriched
environment (RE). The HIIT group trained for eight weeks,
five sessions per week and each session in 90 seconds
practice in Qinterval with an intensity of 85% of maximum
speed, and the RE group were placed in especially motor
enriched cages. In order to confirm the Alzheimer's model,
thioflavin staining was used. One-way ANOVA with Tukey’
s post-ho. test was used for data analysis (P<0.05).
Results: The RE exercises significantly increased in irisin
levels compared to the Alzheimer's group (P=0.0009), HIIT
exercises resulted in no significant change in irisin levels.
None of the training methods caused significant changes in
adiponectin level (P>0.05).

Discussion and Conclusion: Activity in an enriched
motor environment through the irisin mechanism has more
desirable effects in reducing AD symptoms.

Key words: Alzheimer's disease, Hippocampus, High
intensity interval training, Voluntary exercise
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