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ABSTRACT

Introduction: Aging is associated with a progressive decline in cognitive function. It seems

Accepted: 21 Feb 2024

that regular exercise slows down the rate of cognitive decline and this positive effect of exercise |
is exerted by some myokines. Therefore, the present study aimed to compare verbal memory
function and cathepsin B (CTSB) serum levels as well as to investigate the effect of moderate-
intensity aerobic exercise on the response of these variables in young and older adult male
football players. Materials and Methods: 29 male football players in two age groups: 19-30 i
years old (G1: n=15, football experience: 10.6 + 2.8) and 46-71 years old (G2: n=14, football
experience: 35.8+9.5) voluntarily participated in the study. On the training day, the subjects ran
for one hour at an intensity of 11-12 on the Borg Scale. The verbal memory test was performed
before and after the exercise session, then blood samples were taken from the subjects to
determine the serum levels of CTSB. Results: The results showed that there was no significant
difference between verbal memory function and CTSB serum levels of the two groups in the i
pre-test. Moreover, verbal memory function and CTSB serum levels increased significantly
in both groups after exercise. In addition, there was no significant difference between the
increases in verbal memory function between the two groups. However, the serum levels of
CTSB increased significantly in the G2 group compared to the G1 group. Conclusion: It seems

that regular participation in football can maintain CTSB serum levels even in old age as a

Keywords:

myokine that can improve cognitive function (memory and learning). Moreover, the response

of this myokine to aerobic exercise is more pronounced in older adults compared to younger
individuals, underscoring the significant benefits of maintaining an active lifestyle into old age.

*Corresponding Author: Vahid Valipour Dehnou

Email: valipourv@lu.ac.ir

i 1. Exercise

i 2. Football

i 3. Myokines

i 4. Cathepsin B
5. Life Style

Effects of Aerobic Exercise on Serum Levels of Cathepsin B and Verbal Memory Function in Young



http://dx.doi.org/10.61186/shefa.12.1.58
http://shefayekhatam.ir/article-1-2465-en.html

[ Downloaded from shefayekhatam.ir on 2026-02-20 ]

[ DOI: 10.61186/shefa.12.1.58 ]

VEY i) 050 o lesds qu3]lgs 0,99

900 y9u 9 g bl ISL

Al olbla s ol olfils o luslpsle 5 Lol 8aSils o 35,5 pole 05,5

i wledb!

VE-Y sanl Y mdy VE-Y et VAt Dol VF-Y o VO iedl o

Ay oo i an el ol e Bl o Slas ;0 0ug )i Lol L sain]w :npaiin
=N A ladls o, Slae dglis jol> aslllas Bon ol plo wed o Jlasl Lo S ele o5 5
bvgie 0o s L ilso 8559 72 (o eizpen (CTSB) B (S oo sl
YA :Ldpig) 9 3lg—n o5 cindls g o> 0 slacwdlisd o Lo ,ie ol Fwly o

Al YEIOFE YA i )0 sl 0, 5) Jlow VA-Y e 83, 99,0 Cndligh 5, s
EOAUFA L8 Al DAYOE AUV 1o a5 VF gd 09,5) JLw FF-V) o (1 /5 YV JLod
L el S Laginga)l e pod 35, 50 is,S o8 8 adlllas 5 asillbgls j5bay (YOIVAE
P9 Az Sl ey 5 Gl (oD A 5T angs S yem elae 0 1NSVY s L
P ad a8 S CTSB ooy zobs (et gl (95 dgad L ogajl 5l (g 0 1,
32 09,5 93 CTSB o0 )0 oo g (oS dla3l> o, Slae o a5 ooy lid mu s :Lmaisly
P oosh 5 (o ALl o, Slos (izmen (Sl S5y ()0 re DglE (03Tt A 0
POl ogdlm Bl Al (6l e j3boar (A9 5l amr 09,5 93 ;o 3 CTSB (o)
kS slaojls | b Ll il 0525 03,5 53 (s (oo il 5, Shoe o Lo ial3él (s (51020
L b el Gl i g ls e jeba ol og 5 Lo aglie 10 09 09,5 5 CTSB (oo
j:;j ‘; I, CTSB oy zobaw (goialls i j0 (i 00lgs oo JLidgh 4o pliie &5 1 s g aaSAaii
L“’CJ’..IS%L“‘Hg . e . | . 5 eanadl N el ol sl s
B sl ¥ P rSeie S5 099 42 o «5-‘*&{ 223° 52 Silg Py 42 =B sle (mlEly iz
;&j“&w_a ded oo leii 1) ol yiw L Jlsd S0y Sw La o> vge slaco o S ]

A2 Sg |y (5,50l g adadls) SBLs o, Slos wilgs 0 aS 0S Laa> Lol lgcay

5303 5515l N> T g o gisk

valipourv@lu.ac.ir :Sod g S| Cowy


http://dx.doi.org/10.61186/shefa.12.1.58
http://shefayekhatam.ir/article-1-2465-en.html

VY s 055 0)lasds 33l 0,90

[ Downloaded from shefayekhatam.ir on 2026-02-20 ]

[ DOI: 10.61186/shefa.12.1.58 ]

“0 g4
&
L@l asile ts e slo Lsla (59, = )59 peias
aaly s e 0 T LIS 5T 21509, (@l jom b
e Jlse 4ol (e 9,0 0525 (g0 A
OFNY) isS o g 55 |y s s pie STy

e jlas (A5 5l (2 (e Jlhgege Jalse
o..\_..ALa AI_QU,:S);l Eg—oro 4O 5\.\.:5_...)‘5@ »)‘)1 G'ZJL..;‘
Ul slo S35 31 o Sa L5351 (1A) s
A8 o ablwg |y 50 0 (5,9 b a5 s
e 3l Ete slaS, 8 TLanal (V)
g a—dsi j,5 Jlo o Q)lT,és A gy S M
OmE 89y = 1 s U else g wsd e o]
BY elS (V) aS o by jie aloz 3l il
> Jlm 2 (V) 0900 5 (b3 4 Gy
WNig—d oo Aol 5359 Sl jo alac jla s Lelge
Ol § S joe (G0 — 9> | O lgT oo
AYYYY) oo il s s o |y Lacyds 59,5 5l o5 5
3 e—lad A ladl> 0g s Lo (55,9 4wl ,0 CTSB
V) LS 5 a0 (TFVO) el a5 p0 L]
s oo b adg ol gle S CTSB as aiols jLis
30 EMwdgw jebody 4 S e ul Slews CJlid i sy
=50k 5 adadle o 50,58 5o )9 5 (3L St
e 5l B (s gdie Jale Gl il G b
oa ools iS¢ yizmen (YY) a2 o ploxil (BDNF)
CTSB (o0 ) s imli8l an Jed 5 (55, (090 &5

=y o5 oy IS ;3B ol Slalllas
J—bos g 4 Yo i o (2 Ld Lo bl
5 ool pal,S 5 ASSS Lo igs ilalbilis asles,S
o0 plosil Ol 5 o515 5 (LS 5 Gl 0l e
15 iy el 48 S e L aodS 5 bay 4 S
Aidy Sy |y (Sl o Slos 0y oo o 8
3 (YP-YA) aws oSl Jde Jlgyaod ) s
corbaie Sldlhs 5l ol olpamily ooy o, 3l
g b bl s plaelln L ladslas 5 (b
= Jis Jlyy 5 s gl Pl jlas ool
P R CRRUININ [ PY- IS SV 2 VUV G 0 ) [ W Wl SOy
=S5k Sl oS lgaal (gl s Al S
() Sl s imal8l Ly da e o3l LU sl |
S ySdos St 45 ()59 ptes S A am g Ll
o=l o Lelale 5l (S p S uly 5 SSL5

! Angiogenesis

2 Synaptogenesis
3 Neurogenesis

4 Gliogenesis

doddo

S pladlocd jlacidg g wbws Jolie 5l S0
an aSh tos Sy oLl Lesad ) buae >

Eo 0% 00 Tl 5 il Sl O 5o a8 e
5 S 5 Gl YL i 53 )90l O 59 g wms e
ol B andlow izmen (V) 0l oo 2l e
Slasd 15958159, Ll L (1) Cl i a9, 5 sy
el S e il S 50 YL VLS 3
(St i e S,8B S0 Ly Ly
5 S pSiny e )3 Sl oY 5 (6590 e 3l i
Ja_..a).o O e YN Ao e as ‘;{Lmks)Lo..,.g QLA)\)
95 eges Sedlw Smeal g B oo Al L
F- L olaelln comen ioldl o5 o ls gud, an
ot crrizmads (F-8) Eaal Gil3él > o VL
3y sl Gl Y (i 5o Jdie lg5 5 ol
A (VA asigyon Lot am (Sl Jslse (o e
Lo Slae §l 5 1 4S5 sl Epndly Sy ol o Lo o
(V) 0l e alS arall o 4o S5l s

bl s Lo S5 Jold sl i o, Sles
(oMbl osle s ce i Joli (6,I5 A Ladl> a>g5)
(=2 I8 e S e oLy 9,85 Joli) 590
S5 (hed (s g B pe i Jlo e il
=gy aile) L;_>L,_w leojer plow a5 05 oo
805 ,5 p yo aS el U AMasl SO s ls dldadl
g5 o6 5 Aladl> abasl> alos 5l calisee slasn])s
S99 ol5ud g0 NS A ladl> oy ya 0 . (VY) il
by By by olfans g Sbj,e dBuansw)ls
sl Sby cle oM A Ladls 4 S 0 0 aZiS
Sgds oo 485 by elSans pas Jb 0. (V) oS
G oyl by a8l wlasl by s oS slaS xe

oo aislid (g (Sl Cmdg 1 (b)) g
sosadlal _elaiz! gla,Lis a4y azg5 Ly (10) Eul
@ 5) Otz Carez ;0 (55145 (g lan 5 (6 5 (S0
)_.JlJ)_tOSN_Cu_M: ‘Q)‘A—"LS)ﬁj—‘c)l—'-"S—'WL‘—“‘B

5 Exerkine

¢ Myokine

7 Cathepsin B

8 Hippocampus

° Brain-derived neurotrophic factor


http://dx.doi.org/10.61186/shefa.12.1.58
http://shefayekhatam.ir/article-1-2465-en.html

[ Downloaded from shefayekhatam.ir on 2026-02-20 ]

[ DOI: 10.61186/shefa.12.1.58 ]

VY ls) 055 o)lasd e5lss 0,90

= &

U—AASH ﬁ‘_—‘LA.,—Q

|

ploul 480 0 3l ey 0S50 Fj9m wloio ;0 VVVY
La goge;l 5l (odS dladl> g o3l ol o S oIS, >
b a8 F e sladiges Loyl 5l G o 48,5

L sl a0 0 9 5Lel 08, Y L Jol dd> o a5 il
slacel 00 5 yge;] el o oy il L o3, 4
alys (Hoseil 3l g alyS e |y BsS e e by e
O ygmods o 5 g olass lan Lol olacla S o i o
Y 2 aS lads o 0 faojl ol 008 1SS IS
eSSy (iogeil 1 STaS 8g 0 Bygo ol 4
N 8yl oo oo Fwl als 0 S i GsS Y
o Fwly ad> 0 SO iisS Yl iisS Y 4 LS
S sl Gl plaS mowan , ST9Y 8,05l
KPS SRR IP SN 2N SUDN PR\ NWSON Y SIE SV S R ES)

oolaiwl Ly dLmosls a0 joi (09— st (o) 3 o=
Jelod g 4 Sl i ol B9, S'5lS” 5051 5
A 48,8 ey o P<e /0B (65ls pre prlas g 0 oolaiul

aasdl

Vsbalages o (o295t gl mmll g (o gl
S ySlos pmm a5 ol s mols cul ool 03,91 ¥ g
3925 Golds—ine gl il iy Ay 43 05,5
eSS A Lablo 5, Shas ooy rizmen (P=+ /- AF) il
o— (P=’/"\) CTSB (P Cﬁla_w 9 (P=’/”\)
Sl Ho—bas 09,5 g3 a0 Sile—a b)) )l
l.bw‘/&‘ LJ_.J 6)‘0‘5_,4.9 uBl_JU ‘csyhx.j U_Bl.: d.._J‘JS‘
)5_kd.) Js‘ OBJ.j L) d_.w.)LQA )b r:sé °5}—§ )O CTSB
(e (P=ofe o V) e 3L a8l i gyl e
05]._? 50 u_a..} ‘é_.o)ls 4_h9l> OJ._S-LQ.C 5CTSB R
i) o bt | peeilom 5 os—eilte

5y Slae Aamglio 3l o le ol ddllas CBloal w3
e 93 ol 85y 2 wgte Sl L (shlee 3559

L gy 9 olge

Py w0 a8 0,05 agh ol o
O 1y olol dmelr o sl (g o Gl e
09,5 Jl—w Yo VA w85 g0 0 cdligd
VIV il Al YEOFE YA s 2510 sl
i i VF pgd 05, 5) JLow VY I P o (Ve /5
S (YOIYAE AIFA 548 danl_w HA/YOE Q7YY
aiged leeds dildbgls &g d i dligd aols
Lo soge;l om0 50,5 &8, & Giagh ,0 5 ol sl
ol 00508 Lnel (S 8ality s eiypmn] ool j1 U
oBtaghy oo )3 S0, 51 s ingh
IR.SS- Lo aulid L (59 pode 9 (Ho
8,5 800l g o,y 5 5—e RC.REC.1402.281

Jer—ino 3l a0g Oyl e i 295 4 39,5 Lo ,las
LS 4248 ol 7 5l JBlax JLigd (4559 4 (05—
5 SBgR , CS b A cls) 5 Sl e
= WS Sl o e S zg S sl L
—iod 8 d ol o Sl L i blas Joled g
dz) el S_:MI;-)Q QS)_.Z—)'I O 39y S
bl e gogeyl S tegg il sloa e (gl

Ll 33 0t g 83 Stingly obiws 5 Lo gisga]
LQQT g ae S LQQ—‘ J—920 LSS dsbrs S

Dl je—am (9 e )0 (oo el SS9 el

il g9 5l Gl pgd ddz) e gy 0
Lol 5l s ot ol (oM A Ldl> (ygal e o3
ot el G 5 458, g sLadiges
Jol g0, S, a 885 Vo Do e Lo Jogejl Tl
o 0350l Ll |y aiS OS> g plT (59,00l
Sos b celw SO sl (Shaas g9 90 Gy JSlo 0


http://dx.doi.org/10.61186/shefa.12.1.58
http://shefayekhatam.ir/article-1-2465-en.html

kel Sl els

~

[ Downloaded from shefayekhatam.ir on 2026-02-20 ]

B ransils

[ DOI: 10.61186/shefa.12.1.58 ]

\

.

&N o9 ga3l

(oSS Alail>

og,5 NS aladl> 1 Slo =Y 10 gw0d
O53liiem bl gixe (BSI®

11

Vo oselw VogsF osaslom Yo osaslom

1095 B oacdlS (o0 ol (Silea =¥yl 903

0305 e b lo cime M # < yg03] Lt U lo sime VS 7

#

*
* I

¥ oa)¥ sgail iy Vo35 gejlm ¥eg ) igailm

B oslS ooy zobaw 5 (oS alidls iy San =Y Hloged

y=0.5515x + 0.8452

R*=0.2513 ...
2

.
L ]

N Aliil



http://dx.doi.org/10.61186/shefa.12.1.58
http://shefayekhatam.ir/article-1-2465-en.html

[ Downloaded from shefayekhatam.ir on 2026-02-20 ]

[ DOI: 10.61186/shefa.12.1.58 ]

VY ls) 055 o)lasd e5lss 0,90

= &

U—AASH ﬁ‘_—‘LA.,—Q

|

crge Ol am by e Sl el g JLisd )9 S0
oiml38l ol g 09—t o By — (I8 (Solel dg—pe
0 Sloe 2ol L bas ol Lo ol o ( Solal
Aok wdlw g Gle > sl wdligs o 4 ladl>
b OS5 cppen (§ S Al S Gl JLo o
el i o (o algioe JLS8 B 50
G| A5 020 05 | S A Ladl> o, Slae
-] ULM.: Lg.).;.oJL_m Oy s |) 09— )IS _53,9

sloaosls Ll 5 b 5l o3l s o, Slee 05 g0
9 =B« =bogsg (=S ) 45 (HeSge 9 Job
el 5 4l 15,55 o ol 3 5 (sl
S e St 1) e S p St S
cmmizead (o) Cwl ooy Oldlan Slews 3559
(§ =50k pials L jre 8L ialS (g P 0
aS oa ools lid (g siio Ol ol gy e
G&L_M SSlos jo 1y Lo rals (ol asle oo (5559
OYLS ) a S ol as e lasllas o xS ol
sl ol o0y cJled lais jobay 4 S (655 s
sloiygesl o we s S0 o olabien Ly a sl jo
G Lo Asllae ol ( Jls joay (FF) il g iy
Slsyed g JLSgd hyos )0 ptate &5 b ols (L

Iy (=N A dadl>) ool o, Slos g aas sl )
Ao o gt o) Slas (0 05y ) a2 D9
Ol Uimli8l g So o0 4 CTSB go ps ol i8]
VYY) cwl oo ools Cad oSgule ,0 BDNF

(s A Gl o S e edls gLt st
LoD ;o [, CTSB 3l YU zolw SISl O _ac
S CTSB , 51 ,5g5w az , ST.(F0.F8) oS o ol3]
aS oo ools s Lol wowl ez oo jo—d 3%
Al oo wodlie 1 by dm aialy o STl ey
Ole—eds BDNF (low 5 0S5 jo—e (550 (595 0w
a2 ol e aSaole o) oSl da s S
(Je Oly—ieds 0S8 ol 1) (009,95 4 50
Loyl CTSB (5 4S5 =l ige ,o a5 oo o)l 5
2 =2b058 2t b Eed Gagd ea s Jlb
il olad &Ll 0g o 4D 0 g oS gule
o Sl ol ol i jeba (YY) cul
A awly A badl> las Slee L, CTSB (o jo gl
50 Glasdlas o (V) el oo Lo 1o S gula
3O e aan Jlga 3l b ioliela s eal il eols ylis
5 Slomw (Sobl L (oJlw ly> (YL, 40 L£TSB

(¥ Jog—ai) @=—+/V+V P=+/OA g r=+/-$F P=+/V¥
S5 Az g Sy

OMS o e badl> o) Shae i als g S5l P
5 08 oo olzul Sl g golaidl ( —cloiz] go >
S| 1 a3l o, Slae jo oS ol 6 S el
ols s s ol dalllas ol (YY) cul jlo 5
2 ol Gl Sge oz L 5l s Jld Ly oS
J—awi |y ol i o 1) a3l los Slae
oyl 09,5 g ols i Sl A dlhe m ol o, S
sl o, Slae g CTSB oo ol ;o (g glss
Aol e L gyl e gl Qg_nﬂ};.ﬁ 3 =S
e S a S ol s mals gl e )0 gDy
Poine 8 Ly b gio a3 U s5lss g
9,2 30 oS A ladl> 5 Slee g CTSB o) oo
295 (2 dmlie gl (izmen S9 ol ) om 09, S
09— ;3 CTSB oy o iolidla S ols lis
el 09,5 A Gl (g o e i8N L ol >
Golds—ime glay a5 cul > o ol g ol en
il 35y —edlS A8l o Slas )0 09,5 50
S coS gule 45 o slools i Slge Sl alas
Saeaidy ol ) b c o gLl gl Lol sl
S o2 (5559 4 S sl ogdley TV YY) ]
b Dl 4 Sl S ol g Sl el
30 (YF-Y0) 08 oS aladls 5 6,50l jo o)y 5
b S gmle a4 S Cwl oo ools oylid ¢yl
Sy A g Sl b pe (Hgpe -l Sl
S gmle x> ol L silen (355 S
=l (YP-YV) 0 oo abilin oy sl Lo la 5 e
Sile— 55,8 e S a S ol s sl A sllas
il o, Slas o e i3l L dawgie ool Ly
aS oad ools lis g ol ped 09,5 90 o 0 S
2 Lo gogajl (oM (g )mF0ly (359 oo i 5l ey
g el A8l Sg iy S o0 o J S 05,5 Lo auglae
TP N U TP AP e
Ay B (YA) el a il e bLS )
=3l pande 25 80 S Jhass By ye - ol SO
GBS S b i ol Baalye jo S e
Sl ) W B - o] ol o
5 yShae ety ey Jor S 5| g il 05, 5
(J—lio jo 0o, S L ax |, 09 5 A8l oy g d_Ladl>
Sr50mbl (Byye m el (Sl aS Sanses o
Ol ol s I ve s A Ladls o, Slee i ils
9~ ol (Fobel i as s e (LS mls
Saeile o e L g e d il pals el S
e cocdlas ol ol e (YY) 0S5 Sols


http://dx.doi.org/10.61186/shefa.12.1.58
http://shefayekhatam.ir/article-1-2465-en.html

VY s 055 0)lasds 33l 0,90

[ Downloaded from shefayekhatam.ir on 2026-02-20 ]

[ DOI: 10.61186/shefa.12.1.58 ]

“0 e d
M
(AR BUYY YU X VISCIUY | - IO~ W Y B
5 S V- R [ IV P JPPTLIN Wy PN SR B FRON
Fmolb a8 oy o LS Al cepe (S Al ST (lgie
el o dlsgd ;0 CTSB iy ooy ol
Sl b9 Al S A 40 s camwl dow
g el —wldLac (o bl gla a9 L Jls 0
alg g aS uligle S ls—eas CTSB il g 530
S ) (6,50l g aladl> u_lo) (5520 sloo ,Slee
(9)y9 4O G';JS_“:I dlac oS & iz W20
sl Ghhng o2 5o (Sl Mde 3k 5l ool
(FU) oy o i (59,0 730 0, Slec 59
» st 0, S cneal g i (S 5k
cs".”)Ler° sjfﬁ 6‘)“> d‘scﬁ"l‘a"‘*‘lw 9 6L‘°u:‘)')9
3 aS 5yeb Al oad ool lis i s 5l
Y o0, See mhaw b LiSG50 ( Jlggd b5, 4
S Hlolied dn Coud 5 Sl sl olly )
Ao e i (60 Shas ol mha s gl 4 S
L oSl oJlish Slilas Jy b 5 [ @)
bome S )0 38 5 @ ST e sl
Cidge Ly, 3 ld sla obls (ol ogdle
OY) ol L5 o ool o JLsed oS 3b 6o, Shes

P Sl JLSd by 0 plae oS5,
gatadl>) sl b o, Slee ol o S B0l
Gl (izmen A8 L a2 g |y (=S50
el Ghes 5o Siles A)55 4 o nle o
Codl A S el iy Slex 890 A Cod
S oo sl |y oIl i LS e JI05 9

oty s 5 bl ol alie o

Lo aS aalios b ) olSiils (3559 595 3
ol 0ol plsul o8 _isls —igh cglas sy lox

Sy 4 )_.al> a_aJlas Lgl._.:zs‘sioye}l )'l O red
mlad oo 6l imghy ol plasil Ay LS

1. Abdi MM, Abbaszadeh M, Koohi K. The
elderly and physical activity: A  qualitative
method. Sociological studies. 2021; 14(52): 27-44.

2. Rahmanzadeh S, Hashemozehi N, Hashemi S.
Explain the relationship between the media used and
leisure and sports among the elderly in Tehran. Journal
of Olympic Socio-Cultural Studies. 2020; 1(2): 83-107.

! 09g— Ja_u).o M—Asﬁ-a-‘l.b a4 4.\_.“.:‘5 alasl> Q)_il.o&
zobh—wa S o bools lis 3 g bl A s ;o (YY)
2 Sl (B39 d—dz S &2xi5 )3 CTSB (o0,
el a3l 1o l33l 6 le e jedody Cndlied o,
)lwﬁ@‘wlowulywlfbu
s e 3l amsts ol sl 035y s slanlligh

oa)_f BQJ_Q)QCTSB P C}Ja_w )_ol.> a_sJlas o
iallae o dz 551l 039 Ly yil> dalllae
oals uLmJ ‘5‘4_’.”.'4.0 ) Lol el oo_is —)r )_»ol.‘>
Q‘P 0‘)_91 5o CTSB L,;:Lo._w)l.’ C?‘E—“’ aS Cwl oo
00 ;S yod Sl 8l oS 00, S el diell g
)_».: BDNF (0= C}Ja_w 05)1_’-3 (Yl\) Sl 09— )_uoS
Cj.b_.a YW O (YY) el 039 )_».95 oo)_ijw),oj
S— Ols—eas 35 CTSB v o ,—laias (YY) ol
ol 8l 51 S Jlad e sl ol 31 .o BDNF S, >
oa—d ools i S gla s o asJlo il le >
Jlsé e sl ol 81 o BDNF s>l sl mola v a s
Az ST sl lao ol 8l 51 iy 00, Sy ped g
Jn i 5 08, ey ya3 S8l oy Aliio Lo dalllan o
Cjk_w S a_d eals ul_u.u Lol ol o5 )
09 g— ul_mS) KVON| W 9 0‘9_> Q‘JJ‘ O CTSB SO —
sl bi,9 50 e b 5l g s oLl S a S el
9 O d‘é_xﬂ.b.a )° \.\_leu;A Jl—*-’ﬁ-" o)_:y ro.».:
oddadgs sl gle S CTSB as wiols ol e
S50k g el ( 509,88 50 Ais 3 (2 S92

4« ladl> L, BDNF 4 CTSB , o LLslasa>g L
Szl 5l ey adol (L g0 ] aS o o S
anbse Gl gl S glee 5 (eglie Dl el
il sl sl o Ve o Ll «(TA)
Lzl 5l G Il 5 L gols ol 8 e comd (6 50k
o=l e )8 5l b asiles e a S s e Dl a3
LQUT loows 5 co b alidl Ly ol el Eo—
slocuwl o3 WBDNF a5 bl 5l .(F]) il

&L

3. Ghasemi Pirbalouti M, Shariat A, Ghazanfari A.
A Meta-Analysis of exercise therapy on reducing
depression among older adults in Iran. Quarterly
Journal of Health Psychology. 2019; 8(30): 69-80.

4. Ghadiri T, Azarfarin M, Namvar G, Samnia
Z. Underlying Mechanisms of Neuroprotective
Actions of Klotho Against Cognitive Impairment
in Neurodegenerative Diseases. The Neuroscience

&


http://dx.doi.org/10.61186/shefa.12.1.58
http://shefayekhatam.ir/article-1-2465-en.html

[ Downloaded from shefayekhatam.ir on 2026-02-20 ]

[ DOI: 10.61186/shefa.12.1.58 ]

VEY i) 050 o lesds qu3]lgs 0,99

= & -
v_a.u.hsj_; Q_JL_Q_Q

|

Journal of Shefaye Khatam. 2024; 12(1): 1-17.
5. Sierra F. Geroscience and the challenges of
aging societies. Aging Medicine. 2019; 2(3): 132.

6. Abd-Alrazaq A, Alajlani M, Alhuwail D, Toro
CT, Giannicchi A, Ahmed A, et al. The effectiveness
and safety of serious games for improving cognitive

abilities among elderly people with cognitive
impairment: systematic review and meta-analysis.
JMIR  serious games. 2022; 10(1): e34592.

7. Tschanz JT, Corcoran C, Skoog I, Khachaturian AS,
Herrick J, Hayden KM, et al. Dementia: the leading
predictor of death in a defined elderly population: the
Cache County Study. Neurology. 2004; 62(7): 1156-62.

8. Shahverdi M, Sourani Z, Sargolzaic 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.

9. Schapkin SA, Freude G, Gajewski PD, Wild-
Wall N, Falkenstein M. Effects of working memory
load on performance and cardiovascular activity

in younger and older workers. International
Journal of Behavioral Medicine. 2012; 19: 359-
71. J Behav Med, 19 (2012), pp. 359-371.

10. Glisky EL. Changes
in  human  aging.  Brain
methods, and mechanisms.

in cognitive function
aging:  Models,
2007;  1:  3-20.

11. Witte K, Kropf S, Darius S, Emmermacher P,
Bockelmann 1. Comparing the effectiveness of karate
and fitness training on cognitive functioning in
older adults—a randomized controlled trial. Journal
of sport and health science. 2016; 5(4): 484-90.

PD, Lambourne K, Okumura
MS. Physical activity interventions and
children’s mental function: an introduction and
overview. Preventive medicine. 2011; 52: S3-9.

12.  Tomporowski

13. Nimmo LM, Roodenrys S. The influence
of phoneme position overlaps on the phonemic
similarity effect in nonword recall. Quarterly
Journal of Experimental Psychology. 2006: 577-96.

14. Nairne JS, Kelley MR. Reversing the phonological
similarity effect. Memory & cognition. 1999; 27: 45-53.

15. Tipton CM. The history of “Exercise Is
Medicine” in ancient civilizations. Advances
in physiology education. 2014; 38(2): 109-17.

16. Townsend LK, MacPherson RE, Wright DC.
New horizon: exercise and a focus on tissue-brain
crosstalk. The Journal of Clinical Endocrinology
& Metabolism. 2021, 106(8): 2147-63.

17.  Pedersen = BK.  Physical activity and
muscle—brain crosstalk. Nature Reviews
Endocrinology. 2019; 15(7): 383-92.
18. Safdar A, Saleem A, Tarnopolsky MA.
The potential of endurance exercise-derived
exosomes to treat metabolic diseases. Nature
Reviews Endocrinology. 2016; 12(9): 504-17.

19. Lee TH, Formolo DA, Kong T, Lau SW, Ho CS,
Leung RY, et al. Potential exerkines for physical
exercise-elicited ~ pro-cognitive  effects:  Insight
from clinical and animal research. International
review of neurobiology. 2019; 147: 361-95.

20.  Pedersen = BK.  Physical activity and
muscle—brain crosstalk. Nature Reviews
Endocrinology. 2019; 15(7): 383-92.

21. Moon HY, Becke A, Berron D, Becker B, Sah
N, Benoni G, et al. Running-induced systemic
cathepsin B secretion is associated with memory
function. Cell metabolism. 2016; 24(2): 332-40.

22. Tari AR, Norevik CS, Scrimgeour NR, Kobro-
Flatmoen A, Storm-Mathisen J, Bergersen LH,
et al. Are the neuroprotective effects of exercise
training  systemically mediated?  Progress in
cardiovascular  diseases. 2019; 62(2): 94-101.

23. Wrann CD, White JP, Salogiannnis J, Laznik-
Bogoslavski D, Wu J, Ma D, et al. Exercise induces
hippocampal BDNF through a PGC-1o/FNDCS5
pathway. Cell metabolism. 2013; 18(5): 649-59.

24.DiLiegro CM, SchieraG, ProiaP, DiLiegroI. Physical
activity and brain health. Genes. 2019; 10(9): 720.

25. Barnes JN, Corkery AT. Exercise improves
vascular function, but does this translate to
the brain? Brain Plasticity. 2018; 4(1): 65-79.

26. Colcombe S, Kramer AF. Fitness effects on the
cognitive function of older adults: a meta-analytic
study. Psychological science. 2003; 14(2): 125-30.

27. Smith PJ, Blumenthal JA, Hoffman BM, Cooper
H, Strauman TA, Welsh-Bohmer K, et al. Aerobic
exercise and neurocognitive performance: a meta-
analytic review of randomized controlled trials.
Psychosomatic medicine. 2010; 72(3): 239.

28. Price AE, Corwin SJ, Friedman DB, Laditka
SB, Colabianchi N, Montgomery KM. Physical
activity and cognitive-health content in top-
circulating magazines, 2006-2008. Journal of
Aging and Physical Activity. 2011; 19(2): 147-68.

29. Zhao E, Tranovich MJ, Wright VJ. The role of
mobility as a protective factor of cognitive functioning in
aging adults: a review. Sports Health. 2014; 6(1): 63-9.


http://dx.doi.org/10.61186/shefa.12.1.58
http://shefayekhatam.ir/article-1-2465-en.html

VY s 055 0)lasds 33l 0,90

[ Downloaded from shefayekhatam.ir on 2026-02-20 ]

[ DOI: 10.61186/shefa.12.1.58 ]

“0 ol
M
30. Bherer L, Erickson KI, Liu-Ambrose T. A
review of the effects of physical activity and

exercise on cognitive and brain functions in older
adults. Journal of aging research. 2013; 2013.

31. De la Rosa A, Solana E, Corpas R, Bartrés-
Faz D, Pallas M, Vina J, et al. Long-term exercise
training improves memory in middle-aged men
and modulates peripheral levels of BDNF and
Cathepsin B. Scientific reports. 2019; 9(1): 3337.

32. Squire LR, Zola-Morgan S. The medial temporal
lobe memory system. Science. 1991;253(5026): 1380-6.

33. Ahmadi M, Banazadeh DM, Modarres Mousavi
M, Karimzadeh F. Long-Term Potentiation
Enhanced in Juvenile Rat by Repetitive Cortical
Spreading Depression. The Neuroscience
Journal of Shefaye Khatam. 2013; 1(3): 33-37.

34. Stranahan AM, Khalil D, Gould E. Running induces
widespread structural alterations in the hippocampus and
entorhinal cortex. Hippocampus. 2007; 17(11): 1017-22.

35. Van Praag H, Christie BR, Sejnowski TJ, Gage FH.
Running enhances neurogenesis, learning, and long-
term potentiation in mice. Proceedings of the National
Academy of Sciences. 1999; 96(23): 13427-31.

36. Erickson KI, Prakash RS, Voss MW, Chaddock
L, Hu L, Morris KS, et al. Aerobic fitness is
associated with hippocampal volume in elderly
humans. Hippocampus. 2009; 19(10): 1030-9.

37. Erickson KI, Voss MW, Prakash RS, Basak C, Szabo
A, Chaddock L, et al. Exercise training increases size of
hippocampus and improves memory. Proceedings of the
national academy of sciences. 2011; 108(7): 3017-22.

38. Hotting K, Reich B, Holzschneider K, Kauschke K,
Schmidt T, Reer R, et al. Differential cognitive effects
of cycling versus stretching/coordination training in
middle-agedadults. Health Psychology.2012;31(2): 145.

39. Hétting K, Schauenburg G, Réder B. Long-term
effects of physical exercise on verbal learning and
memory in middle-aged adults: Results of a one-year
follow-up study. Brain Sciences. 2012; 2(3): 332-46.

40. Van Praag H, Christie BR, Sejnowski TJ, Gage FH.
Running enhances neurogenesis, learning, and long-
term potentiation in mice. Proceedings of the National
Academy of Sciences. 1999; 96(23): 13427-31.

41. Kuhn HG, Dickinson-Anson H, Gage FH.
Neurogenesis in the dentate gyrus of the adult rat: age-
related decrease of neuronal progenitor proliferation.
Journal of Neuroscience. 1996; 16(6): 2027-33.

42 . EricksonKI,PrakashRS, VossMW, ChaddockL,Heo

S, McLaren M, et al. Brain-derived neurotrophic factor
is associated with age-related decline in hippocampal
volume. Journal of Neuroscience. 2010; 30(15): 5368-75.

43. Habibi S, Abdi A, Fazelifar S. The Effect of
Aerobic Training and Resveratrol on Ferroptosis in a
Rat Model of Alzheimer’s Disease. The Neuroscience
Journal of Shefaye Khatam. 2023; 11(4); 1-11.

44. Spirduso WW, Clifford P. Replication of age and
physical activity effects on reaction and movement
time. Journal of Gerontology. 1978; 33(1): 26-30.

45. Buck MR, Karustis DG, Day NA, Honn KV,
Sloane BF. Degradation of extracellular-matrix proteins
by human cathepsin B from normal and tumour
tissues. Biochemical Journal. 1992; 282(1): 273-8.

46. Linebaugh BE, Sameni M, Day NA, Sloane BF,
Keppler D. Exocytosis of active cathepsin B: enzyme
activity at pH 7.0, inhibition and molecular mass.
European journal of biochemistry. 1999; 264(1): 100-9.

47. Vaughan S, Wallis M, Polit D, Steele M, Shum
D, Morris N. The effects of multimodal exercise on
cognitive and physical functioning and brain-derived
neurotrophic factor in older women: a randomised
controlled trial. Age and ageing. 2014; 43(5): 623-9.

48. Sabaghi A, Heyrani A, Kiani A, Yousofvand N.
Effect of Aerobic Training During Pregnancy on Seizure-
Induced Depression-in Mouse. The Neuroscience
Journal of Shefaye Khatam. 2018; 6(3): 35-42.

49. Gokee E, Giines E, Ant F, Hayme S, Nalcaci1 E.
Comparison of the effects of open-and closed-skill
exercise on cognition and peripheral proteins: A cross-
sectional study. PloS one. 2021; 16(6): €0251907.

50. Clow C, Jasmin BJ. Brain-derived neurotrophic

factor  regulates  satellite  cell  differentiation
and  skeltal muscle regeneration. Molecular
biology of the «cell. 2010; 2I1(13): 2182-90.

51. Verburgh L, Scherder EJ, Van Lange PA, Oosterlaan
J. Do elite and amateur soccer players outperform non-
athletes on neurocognitive functioning? A study among
8-12 yearold children. PloS one. 2016; 11(12):e0165741.

52. Rominger C, Memmert D, Papousek I, Perchtold-
Stefan CM, Weiss EM, Benedek M, et al. Female
and male soccer players recruited different cognitive
processes when generating creative soccer moves.
Psychology of Sport and Exercise. 2020; 50: 101748.

53. Vestberg T, Reinebo G, Maurex L, Ingvar M, Petrovic
P. Core executive functions are associated with success in
youngelitesoccerplayers.PloSone.2017;12(2):¢0170845.

I


http://dx.doi.org/10.61186/shefa.12.1.58
http://shefayekhatam.ir/article-1-2465-en.html
http://www.tcpdf.org

