0 -V C'JlPELP AEXA ot:vmd.ls ‘VJLR a,\.o.i ‘réQJLq-?: JL«' cd)_’;\’: wuh".«md_}

2500,5 L8SB 05 Ol » il b HLS 5s w0 las )L JoSe g Sl SSU

My S o) Cde o S SLab il g BHlus s, (e el Grie
\ . Voo Y. . B0 L e . \ e .
)ﬁ,ﬂ‘%"dgﬁ%‘ﬂ“v"f@‘ 6)',3-»@\-@)‘-&)‘ L;;QMJJJJ.Q

Ol ol e 55 bl e o ool 13T olKzils oJ 58 sUT Jo dls (o305 pske 5 S s S )
U\J:'\ ;bjjkl.:: LJOL,A J‘)T eK.fLJ‘J d)ﬁu J;-b 4&})) C_’.LG) v;.b C,.;JJJ 0‘5;—\'
rezaii725@yahoo.com : 5o J stns”

DOI: 10.22034/ascij.2022.1945458.1343

\i../\\/.\‘;u;f_jié_)u VE /AN el s 00

oS>

Cllad 5 o ojlas 00 raman Cla 3515 G 350 sl Sol Jlo i Sl s bl 5 Ses I Ol
ain VY Ode ay Sl G jliny oy b el atlial Glomes Bl sl 3l s o ld OW] Ll g5l e
b A e 5 ol plulis Lee jasls 5l esletad b Glr ooy e Y Culg s s B S 15 O lde =5
a2 ak3s T Jald (53len Dby el LS e (S350 0 el e (S518 i eT e Bl (J RS 05 S 0 4 ol
g re Sl S WLl &l s, B f 4 5 YO MOIKG Clake b gl 5 e o jliae 5 azin 55 55,0 5 Am/min
g LSD uins 05031 5 w0 e ANOVA 05051 510 Jl )l olKiu LT« real-time PCR s, 4 05 olo ldlas
azia \Y o xS 05 S b anslie 53 sl OLES E s as S Jags 0 Sols e elas 5 oslizl o S o Ol s
5 ¢l s A Glojlas OOt Jb js g 5 (P 0/00) sl 15T Sl sla Bge O O wo oy adsS
5 (P> 0/00) axils Hls gme e alS BDNF 05 Ol jislis osdles . le 3L 5VL 28 05,8 4 Cad Olizeans « il o3
Ssgme et il (@Il S 05 S s (Gl Gl ise 03 oz el s VY s 55 TTKB 03 Ol slas
53 d 35S 05 S 3l S (Gols pmaysb 4 Gl Sl sla e 53 Csld dous Y Sl s b 51> v/r0) sl
A ezmen 5 ot Sl s S Slmeo Gla g 53 (55 ke Dl cx e (S355 00 Cxn s sWH(P S /h0)

Al Gl a loolas 5 gl gladslhe 5l 5 e Glolas 5 ol G sl Sl S 5 e

O WYy S FT SR RGN | PY I 5 PRt O B PR W R CH N L

4sdde
s gl 2 o 5d e bl 5 Sas 5 e OV Loyl 8y BB S e o age Sbr
SN 5 a1 (o 0 Ol e lods Ol ol elan Bae 5 S alex Sl sdaze slags e
Oy () el Sl Gl OS5 s il g 5 Y gy by M0y L aler
S el Jlo dim 3l s ol s Slas S Comse Bl das e OLE ghd, 4 5, bl

10


mailto:rezaii725@yahoo.com

b‘)&«h} 6)‘.1.\3.&.«' j}}.e ‘-\o —V-\ Q\?‘u ‘\i'\ b\:..‘...»b‘ Lf)Le B)Lﬁn: ‘VAAJLH JL.ﬂ Ad)}:’\? wwh:md_')'

05,2 BDNF LUl L 2slS ol 5 ol wi sy ¢ 55
A3 5 ¥l v s o b A
S Ol 5l Sl e Bk 51V A e e
ng\.l\f;\ LS coslodss alis &:Ab gl s
BEINT-SBIVRg- g P WP U\ (S| W -S| e
Slado 31 (ol 201 O et Sl S
el oo OF 5 50 DS 5 4 ey |y s 230
S5 M 6 dusn H e 0 e
FCAD JRCER WA W

Lo ol gbls O 555 sl il b e
Sl 5 Gl (Al Sldlas s sl
5 S Sl el ssb 4 el ey Lo
sLos Ol SRl Lok e Sake sl sles
2 XS SRS Gl s e oo st
Gpan e w55 boakd JW Gl sla e
s A Ode 4 edd eSS e o)lae Sl
LS S5 S 2 O O35 Al sl
23 A S b 2 e 5 JS da S s
O O35 e 5P L Obes S Gl gla s
(V) A (658 o S ol 515 Sl rals
Pl o of g oslas 5w 6 oply o
Sl ((Y) Cdlas § 513 ) 5yse o abiil>
0 il g e el oo onls OLES L
AU el o age SIS oS OBt 5 (S50
T B o S JRSINtY
5o e Cewlod 0315 QLS ioman ((4) 345 0
S 3330 G o soas Wi 5> BDNF il
O cl aabl 5 6,850 s Lol jltle 55
DL Ciltss Slallas (5,01 LG 6 sk o0l
2ol sl il Su Sl e s
a8 e a3 (g S3L 5 Sl ssg

() o o 5550

"

Lo i (8) s 515 G 3) 50 by
Il il (g S s 53 Dl gls Bl ol
Sl 53 ) Lol Kl e &S dzes g4k 5
o orer (Y1) AS S b 5 S S
sl ey Lerls Ole e LI 51 ldlas
L (WHR) ol 4 oS5 550 cwd 5 (BMID)
Llos S SIS Gl 3, 8hee 5 il Conis
.(YA)

st s oS olst Sl Sl ax S|
s bl o Sl e sl slagesls
Sl S GulSsn (1) b s 55k
ol alabl= 5 6 S5l Jstene S ol e S
ML el Al CalSsn o3lul S
oLl ialS L Bl i e lis Jlgy 5 el
Sl Lol e e pll Gl Shee 5 S g
== ol 5l g agy Oldlae oomans (YY)
5 Pl ol Sl 03 Slin ) coslSpn e
(F4) das o st O3 Gl

CSL RIP s Sl S0 G slasS sl
O I JU T PRGN
Ll Rl ez Sl S 0w s ) alS s
2 Gl e gl Sl Ol GRIA s 4
3355 055 5 (ML) VS J il ol nmn sl
Ssn 3 el (M) (TNF-a) WT sdas
Gl Slol e 5 (1) ol g 3 b A phal
oM L aslods Ol (YY) 56 550 sla 03 Ol
(Sl P e U b Kl S S
ol ie Sy Jule Ol Pl L Jals
S Sl OF ls 0a5, S 5 (BDNF) ae
05 Ol gl 3 4 b gl e e 51 il
S sk (V8 Sl e e 3 o4
o> TIKB 5 BDNF 2als coleds Oly (5580

Sy Slam b s a5 Sldl gla wiped o



b‘)&ﬁ.ﬂ} 6)‘.1.\3.&.«' }})e ‘-\o —V-\ Q\?‘u ‘\i'\ b\:..‘...»b‘ Lf)Lé-T a)La.:a ‘VAAJLH JL.ﬂ 5‘5)‘,5\? wwh:md_'}

Cledd 2ol Gl e sl sl
a3 QLI ) op el S50 )

ISl e 0 lizs 4 Cgor e o,leae 65““”"‘1
Ol s bl ool 2S5 53 5 g 050 o
S5 S e A ol e olas 4 OB
3508 Il do s AT s celu A Sode 4 5 ol
S Sle oS Yor (glas 53 4l 0 ks 4 e
£ bz 53 s 5 S s b O3l e A
Yo by 3 ojlas 5 el bl ol Kol s
S doK;.A s ailh 45 dese J\JK::;LA a3
Loess o gle ool g 5 5550 ple chle
S 4 ¢ e o lae LS eslel Tdoee o dle Jla
Wiss s Dl 00 @ SIS S e Yo
V) s wlsl

Y Gl s kel Slad il (el
Sode ol S alails Ol s e S Y e gl
2 05l ol 5 sde sl bk g Sl
SList gl O8L > S (slSeS b
S 6 5 it by i slaons
Oyosl 53 S s S3 Sl s e b e
b S e S Sl s Shas Ol
S w o sl Ly 6, Seslll 5 edalis
W3S 3 s p 250 6 ad S s Ol
35 oI Sk i 5 03l nl 4 b e Sl
S agsl g oessy Eralea) 0 slal ghls 5L La
A3 S e op e b S G b
S sl s e e 0sesl el 6l
S d b el 5 238 e 15 sl byl
LS S sl glagsl s aids 0 e s &bl
sdalie b o3l o =Is 4 Ols 55,5 Slads sl
3,50l 4 by S, s S e S 03 5es
o2 sl pled 5l 4 ea e Sy 5 BB s la

ks b e 4 S b s Slaw slaas see

1y

RS S Sl U s eodate slaslS 5l
dade Ol Ol Jle gl o Ll 6 ki abasl>
BDNF la 05 0l Llg o g5lsm S ol
Sob 3D e Ll e 235 sl s
SlAl LlS e il glac s S 5 ol
wils O ek § 5 BDNF 0F Ol » il
s oAbl Sl Sb 4 axg LA sl
SNH o p 3hous sl hays BDNF
Sl il b el et e 0L S

Ll Sl s 5 glas, s B 5 AU Bl

Loy g 3ls

S S s hasn cnl 1ol anel
IRIAU. S L sg,mls axly Ol shl oKl
J&ilbsl s SHAHROOD.REC.1399.006
S e el ol ol 355 555
i e b (Sl 0L Saas ¥ooL
PASE bl s sk Sl e
Ad gl ol S L 8 el T
Slaes S 53 5 Jsne ge o SIS o5 S
Cmn s s s )Y Sl 4 S L
Loazia \Y 5l e Ol gl . eslizal (1Y)
4 e 3 03 glalis (FV) J Jastls Sl eslinud
Bl I8 ol Jzs 05 5 0w dolal b
Sl 5 e elean Ol e clean Gy
LS (S (0T g e ol yeby

Goo > AkE T (gl Sl T i e K 0
Jeon s oy (aa 53 55, 0 5 a3y 5 e A
a8 b s OB
gf>,QM@,£g@fq.mcbalm\z
ol Jlisl immen 5 Ol ol s Gla b s
bage Cdd b il el Ji:jﬁ. Ul g
P ST el S5 Y (M) as bl



b‘)&«h} 6)‘.1.\3.&.«' j}}.e ‘-\o —V-\ Q\?‘u ‘\i'\ b\:..‘...»b‘ Lf)Le B)Lﬁn: ‘VAAJLH JL.ﬂ Ad)}:’\? wwh:md_')'

&b Applied BioSystem DNA Analyzer «K:ws
sk 4 (Y0) i S el s lisle oS0 IG5
NCBI yle 51 absi e sla I35 s pusl s =10
STl e gl sl il el aB S
s s~k Oligo 5 Genrunner (ls)lsle i Lo 55
SLaos sl W jesl s 035 polastl A5 )
il 55 s sy BLASTal , salos 4 it
e2ltel e 05 Olge 4 GAPDH 05 1 asllias
Y oo s el eslinad sl sl JIs Colodd
Cwlodl eals OLES

“osls o 5w g bl o 5 4
Uy s 51 s aug S o il s &
5 B a5 S 5a IS Usa5l Lan g amelr 035
Oyl 31 i) Bmlsls @ nlp Osesl (immen
g LSD odnd Oga3l 5 b LSS Luilsly Jolows
Colas 5 U5y ete 53 Waey S Ml s
oMny A3 eslital QBN g fees 5 (S35 2 0>
(P <t/+0) ho ;30 Jass ol )5 ()l s dad
Al S Ly

wlad il Ol aS ool b, dwns s
S Sl cwl Oole (IS 0 jesie Ol 5o |
Sl S 5 el S0 e slasl 5 slassl
Syh s Ol do s Sy a4 O 5 Y lge sl 5

OA) A dal gt o oS sde ) laesls IS
Sleele YE 51 ae 103 Ol gl p (B gilwesbel
Cole VY ey (de ol S Slas abasl> gl
5 oekd S of Wl ezes LokaL
ol b e VY B4 ol Sl ddols olgs
3 oelS e Gl b O S sla IS5
Ggad obol 5 Gisg Slio 0555 s ekl
B P ULY- BB i N CRRS S S RJ% Y
Aol oy sae g ol azils 1 dasmes Ol gseial
53 5 3,5 413 RNAshield s> 5o S o
4 05 Oy olllas bl g bl 05558
~05 Ol (58 o3l LS esli b ab g e o2 LS
Real time-PCR .G L TrKB 5 BDNF (sls
o3l L 0 Ol nslis ($3le 08 31 oy 5 Shomiw
Q-PCR 815 i o 5 a3 ¥ 724 J e 5 5
4> RealQ Plus 2x Master Mix Green oslazwl L

Sl Sl sla fise 53 Sl a3 85 -) Jodr

(m/min) cs . (min) ol (%) — (day/week) I G
A 0
1 0 ' °
Vo Y.
A D

oslaial 5550 S saulyy JIs5 =Y J g

(bp)dﬂm U‘\.L'yl J\)J uj H.v
\Vo F: GGGTGAAACAAAGTGGCTGT BDNF
R: ATGTTGTCAAACGGCACAAA
Ve F: TTCCGGACTGTCTGTTACCC TrKB
R: CATGGAGCTTGGAGAGAAGG
VAV F: GTCTCCTCTGACTTCAACAGCG GAPDH

R: ACCACCCTGTTGCTGTAGCCAA

(Housekeeping)

TA



O‘J\S.o.h} 6)‘.1.\:.&.&‘ ).}Je A0 -V Silbeae N bl:.....glj ‘r)l'q’? A)La.-:t grh;;l.d’_? dL.ﬁ gé)‘,ﬂ? wu%&_}

e oS cnlax S g altle slaey S s
bl Bl Lol s 5 0 S5 28 05 S o510

(¥ JK2) 55 5l e
55 sl Aoy &S sl Ol Yle Ogesl =l
S S Golgmensk 4 Sl Sl gl
53 g (E JK2) (P =e/0YE) el S ey S
Clled 5 (=20 0t) e oslas Al (slaoy S
A5 JES es S a S 5 (0 =0/0YY) 5l
ol oy o oS Zb,s slaes S 3 L ol
ol sls Aoy (P =r/0AY) il ke
(0 JSE) S S 05,8 by o 5l
oS Ll ys 05 S yn Jlad bl Olhe e
Sl s 4 Cund G Sllad el jants o ojlas
(P =+/2V8) o oslas oliS 3L 5 Bl Sl e

By ol 6);&.” J':.ilj_é\

400
350
300
250
200

Py

150
100
50

JRs

W Sl ol iy

O3

&b
oy s e Y WS e S L alie
=/ sls il e slabse O O3
5 sl A Glojlas e Jgb 3 = 5 (P
S VL IS 0 S 4 o Olomen (Sl jal
Real-time PCR > 05 ol o] A KL8) sk
aa VY 4= 55 BDNF 05 ol poles sls oL
Mkl 35 48 J xS 05 5 4 Cd oz w5
Cls s pae e JalS lsg e S Bl
win A SO b agrlse 3 b b 5l (p=2/VYY)
s 05 R A Sl lolas 5 ses
o Ol cpl bl as sdalie J 28 05 S 4 o
o 51 el (Y IS2) 355 s pme ol Ll
2 ds i VY s TIKB 03 Oly sl
W S5 05 0 e s i
Sl ame bl Bl 5l Olee opl Lol acoils 2058l

=+v/YA0) il S99 aj; 93 ‘_)L_w ‘57‘9\.6 9 zj,j

B o ey

RP< /o0 by Sl e s B 05 Dl ) S

19



0b\$...n; 6)\.1.\;“‘ J.JJ"@. Ao -1 Q‘:u’ké AR btm-gu ‘CJLG"’ A)Lo—:l ‘rhAJLQP, JL.» ‘6)‘,3": wu%ﬁj

BDNF
3.0
= 25
o
A
v 20
(=1
-
a
i 15
<
Z 10
£
0.5
0.0
J=s sl o &y Sl
g.&l::'udl.dsa);‘)b BDNF ‘_))" QL:) Q‘J—_\;‘ ] “.,,_Y <
TrKB
4.5
4.0
= 35
2
4 30
ot
g 2.5
® 20
< 15
=4
£ 10
0.5
0.0
= = S silen &5lat o
s glaes S 53 BDNF ol 18 05 0l Ol Sl i 1 S
100
90
80
70
- 60 *
= 50
40
30
20
10
0
I sl

(P <1+/00) Cilises slaes S 55 Jlad sl o a5 -8 IS



b‘)&.«k} 6)\.1.\.'-&.«‘ 5})@' A0 -V Silbeae N bl:..‘..gl.? Lf)Le A)Lo.:t L('AAJLG.‘? JLvJ s‘s)".\.\? wuc..md_}

RRTEIRTE =)

70

60

50

%

40

%
30
20
10
0
3l s

s

*
* I

silgn & lgat p

(P <+/v0) s slacy S 5o Jlas abil> ol 05 -0 S5

oy hass o BDNF =5l clondd eals 0L
oo Lokl el (Bl 30 05 Ol mhaws 3 4
Sl e e b5 (87) Wle el il
S5 oaes ol o et Vs s s
Lol mis Gl aler Sl b
Wl oias 5,80 586 5 1 (oSl R ol
e 23 s il IS S ()
53 sl b3l S e S = BDNF ol
rmer 5 (V) alSsa 5o b skl 55,
A3 3 OV) 56 s sle 05 Oly e Sl
53 BDNF (5l b 26 slajsssle
Sl ol Ol (51 s gk el
5 Sl laaigad 55 oa OF slasks S 5 BDNF
il s Sl g f B Ol Sl sladde
53 = g a4 15 05, BDNF LG L ials
() Ay o 23 5 sVl <
Ll oo ilsa S Il das o Ol Slidss
o=l - 3 5 S s BDNF slag 0Ly
Solss sl e 5 a3 b 51(Y) das
-edi S 3 BDNF 0 0ly ,» Likos &l 31 Ll 5 e

Gl Slo el 3l rmen (A) AL axils O sla

\A

C«:ra.

e 03 Bl U s S s
Aooemes 5 B e Llse ool
Silsn ok Db elena e ojlas (GOl eSS
Yy @L”J Sl sy (o5l ol RalS
S5 s osSL 05 Ol Olpe ol 0L 5L
3o Wl 1 s (BDNF) Gae 5loedd Giis
5l pasie falS J S s 8 4 el o
g e logase 5 Glolas O
Oly Oy opomes Cenlodd 03 cpl Oby Sl
e Shedd Grie G5 055 5586 polanl ek S
S 055 4 Cond (TIKB) B3LS (35,05 o
534S sy il Gl Bl Sl e gla e o
e o)lae LS 5 Lo sases Slojlas ML ]
LR VA VE-S P SNGIN |F S-S P SGI|PL I
sl S Y 5l 05051 3 bl oy it el
ol sl DB em shse 1 Jlad 5 S
D fals Bl Sl e e 5 S
Cld 5w oolas S5 5 oD ol DL
sdalie )0 Jlab absl- e o 2in (G5lse

3SR



b‘)&ﬁ.ﬂ} 6)‘.1.\3.&.«' }})e ‘-\o —V-\ Q\?‘u ‘\i'\ b\:..‘...»b‘ Lf)Lé-T a)La.:a ‘VAAJLH JL.ﬂ 5‘5)‘,5\? wwh:md_'}

Oge3l 55 S Slad e oS alasl> L alady s
Ll das o OLES s fa g o fl?r_;‘ LY 5k
mabail s e Sl Corse o D)
(FA) 358 00 Glam on 5 Sldl gladis 5 o ol
sl laasl ol tags l glaasl b s
~05 b Ol Ly Kl oS Ll S wlyl 1y gal sl
A S a5l s aibl- b ke gla
(YQ) sl W]l 5 sl

sl sl 51 s (S DNA O pdlzs S5l
5 Sl Bl b B e ol s 05 a5 I
313 35 S5l (pl 2 e s LB sl
()

SLosss » S bl 5l s K
ISl A 5 RlST el ol ga
S ol (S gl eS|y pimen 5 31T sl
3550 RS0k 5 O Al s Ml o e
el R S8 g5k Lo 1 e oslae (V)
S e LS 5 ik )\.lfj.'?\ 6):?_& o adasl>
Sl 055 5 M A LS 5 op 5 e Sl S8 e
LS5 abe 5 bads 00 ol 55 0 me s
5 ol LIl el e e S8
Sl 5 ol Wl e 5 sl S O gl
Az S1.00) a5l 135 1) el pen gl 055
Slr s sk 00 e Bl Jsd deg e
Sleo S e 53 e ojlas Sl 4 g S
Sy S slalie b Ll ol oy oS Gl
Siler Sl 5 e eslas S 505 S s sl
Dljen 5 ok 3l o s S ol oo i
L oseed a5 ol atlls Hls jae ul5dl b oyl
AWV) cdl ol o g5

S S e

\Al

28 s 3 BDNF (glal3 Ol il 381 Cgr
Sl e S s Cededd e Bl S
g b Camds @ e S el b SS 2
Y0) A3l S S50 sl Bl Sl 5 Sld) la
Sy 08 mB L s 5 S Jash o
A SO et eSS 3 O e
J S 658 5 Sl o= 1, BDNF 05 ol Ll
SCHUV B CUOR SO RPN CUS VO 1 WPRPL S 1 P Vo
o2 e oolas ol jesay 3l Clled S 5 a5
S ol axils 05 onl Ol il s Sl ol
S e obas L VL slagss A e By

ol 3 BDNF oLy ol 58l 6l o
B JLS Gasss e O alays izes
o &5 r,.?lﬁk;,: > +» BDNF o5, S Ol g
ST el o Bl BB (gl gl sl s
Glaedi xS Wl Sy wwes cnl 55 pge sl
=5 el TIKB ahox 51 (655 10 ore e
B LS pise sbaed, S das e ol
BDNF 05 0ly (a8l A s ) sl & pea
a3lie A (B bsl Lpd e Sl ke
sdoms §pl plim sk o6, ol BDNF .
Al Oy 1y oy BDNF 55008 G asily 2059

(18) a3 Lzl 1 BDNF o il
o el s s TIKB G181 A el
L &S ol axils il o, BDNF Oltis s
Ly By pimer S O mB
Sl fse Logase o0l 5 Glolas O
Cllad 5 e ojlas S 5 ey S 0 Bl Gl e
055 51 S i b bedi 1S cnl RalS 5l
OBl s e e Sl S s S 4 s J i8S
Ao 3 i O 8,5 5 =35 s BDNF Wl 5

ASL OV s oplas 5 (V) 5ln el



O,Ken 5 (5,lbhal 53 10 VU Slonko VE0) Bl cpyler o5l sl dlu g5 8l mlidims )

Sloslas 5 ol badzlue 51 5 Jae loylas

T

extract on levels of urea and uric acid in
normal and streptozotocin-diabetic
rats. Iranian Journal of Pharmaceutical
Research, 3(2): 52-52.

8. Fanaei, H. 2018. Effect of Resistance
and Aerobic Exercises with Different
Intensities on BDNF and TrkB Receptor
Gene Expression in  Ovariectomized

Mice. Complementary Medicine
Journal, 8(2): 2304-2316.
9. Gdula-Argasinska, J., Pasko, P.,

Sulkowska-Ziaja, K., Kata, K., Muszynska,
B. 2017. Anti-inflammatory activities of
garlic sprouts, a source of a-linolenic acid
and 5-hydroxy-L-tryptophan, in RAW
264.7 cells. Acta Biochimica
Polonica, 64(3): 551-559.

10. Ghasemi, S., Hosseini, M., Feizpour,
A., Alipour, F., Sadeghi, A., Vafaee, F.,
Beheshti, F. 2017. Beneficial effects of
garlic on learning and memory deficits and
brain tissue damages induced by lead
exposure during juvenile rat growth is
comparable to the effect of ascorbic
acid. Drug and Chemical
Toxicology, 40(2): 206-214.

11. Ghyasi, R., Mohaddes, G., Naderi, R.
2019. Combination effect of voluntary
exercise and garlic (Allium sativum) on
oxidative stress, cholesterol level and
histopathology of heart tissue in type 1
diabetic rats. Journal of Cardiovascular
and Thoracic Research, 11(1): 61.

12. Giles, E.D., Jackman, M.R., MacLean,
P.S. 2016. Modeling diet-induced obesity
with obesity-prone rats: implications for
studies in females. Frontiers in Nutrition, 3:
50.

13. Hamer, M., Batty, G.D. 2019.
Association of body mass index and waist-

YY

%Q\Mwﬁé)ﬁjéuﬂfﬁJJ;Wl
WJOM)M_}JJL;‘N&&&)A)J@}
5 sl s sbadl S5 e b

GL"‘
1. An, Y. A, Crewe, C., Asterholm, I.
W., Sun, K., Chen, S., Zhang, F., Scherer,
P. E. 2019. Dysregulation of amyloid
precursor protein impairs adipose tissue
mitochondrial ~ function and promotes
obesity. Nature Metabolism, 1(12): 1243-
1257.

2. Cheke, L.G., Bonnici, H. M., Clayton,
N. S., Simons, J.S. 2017. Obesity and
insulin resistance are associated with
reduced activity in core memory regions of
the brain. Neuropsychologia, 96: 137-149.

3. Choi, D.H.,, Kwon, I.S., Koo, J.H.,
Jang, Y.C., Kang, E.B., Byun, J.E., Cho,
J.Y. 2014. The effect of treadmill exercise
on inflammatory responses in rat model of
streptozotocin-induced experimental
dementia of Alzheimer’s type. Journal of
Exercise Nutrition and Biochemistry, 18(2):
225.

4. Coppin, G., Nolan-Poupart, S., Jones-
Gotman, M., Small, D. M. 2014. Working
memory and reward association learning
impairments in
obesity. Neuropsychologia, 65: 146-155.

5. Daliri, E. B.M., Kim, S.H., Park, B.J.,
Kim, H.S., Kim, J.M., Kim, H.S., Oh, D.H.
2019. Effects of different processing
methods on the antioxidant and immune
stimulating abilities of garlic. Food Science
and Nutrition, 7(4): 1222-1229.

6. de Almeida, A. A., Gomes da Silva, S.,
Lopim, G.M., Vannucci Campos, D.,
Fernandes, J., Cabral, F.R., Arida, R.M.
2018. Physical exercise alters the activation
of downstream proteins related to BDNF-

TrkB signaling in male Wistar rats with
epilepsy. Journal of Neuroscience
Research, 96(5): 911-920.

7. Eidi, A, Eidi, M., Oryan, S., Esmaeili,
A. 2004. Effect of garlic (Allium sativum)



O,Ken 5 (5,lbhal 53 10 VU Slonko VE0) Bl cpyler o5l sl dlu g5 8l mlidims )

minireview. Autonomic Neuroscience, 126:
30-38.

21. Lee, C. G., Rhee, D. K., Kim, B.O,,
Um, S.H., Pyo, S. 2019. Allicin induces
beige-like adipocytes via KLF15 signal
cascade. The Journal of  Nutritional
Biochemistry, 64: 13-24.

22. Liang, J., Matheson, B.E., Kaye, W.H.,
& Boutelle, K.N. 2014. Neurocognitive
correlates of obesity and obesity-related
behaviors in children and
adolescents. International ~ Journal  of
Obesity, 38(4): 494-506.

23. Livingston, G., Huntley, J., Sommerlad,
A., Ames, D., Ballard, C., Banerjee, S.,
Mukadam, N. 2020. Dementia prevention,
intervention, and care: 2020 report of the
Lancet Commission. The
Lancet, 396(10248): 413-446.

24. Loprinzi, P.D., Moore, D., Loenneke,
J.P. 2020. Does Aerobic and Resistance
Exercise Influence Episodic Memory
through  Unique  Mechanisms?. Brain
Sciences, 10(12): 913.

25. Luo, L., Li, C., Du, X., Shi, Q., Huang,
Q., Xu, X., & Wang, Q. 2019. Effect of
aerobic exercise on BDNF/proBDNF
expression in the ischemic hippocampus
and depression recovery of rats after
stroke. Behavioural Brain Research, 362:
323-331.

26. Parrini, M., Ghezzi, D., Deidda, G.,
Medrihan, L., Castroflorio, E., Alberti, M.,
Contestabile, A. 2017. Aerobic exercise and
a BDNF-mimetic therapy rescue learning
and memory in a mouse model of Down
syndrome. Scientific Reports, 7(1): 1-22.

27. Picone, P., Di Carlo, M., Nuzzo, D.
2020. Obesity and Alzheimer’s disease:
Molecular bases. European Journal of
Neuroscience, 52(8): 3944-3950.

28. Prickett, C., Brennan, L., Stolwyk, R.
2015. Examining the relationship between
obesity and cognitive function: a systematic
literature review. Obesity research and
clinical practice, 9(2): 93-113.

A&

to-hip ratio with brain structure: UK
Biobank study. Neurology, 92(6): 594-600.

14. Hashimoto, K. 2020. Brain-derived
neurotrophic factor-TrkB signaling and the
mechanism of antidepressant activity by
ketamine in mood disorders. European
Archives of Psychiatry and Clinical
Neuroscience, 270(2): 137-138.

15. Hashimoto, M., Nakai, T., Masutani, T.,
Unno, K., Akao, Y. 2020. Improvement of
Learning and Memory in Senescence-
Accelerated Mice by S-Allylcysteine in

Mature Garlic  Extract. Nutrients, 12(6):
1834.
16. Huang, Y.J., Lu, K.H. Lin, Y.E,

Panyod, S., Wu, H.Y., Chang, W.T., Sheen,
L.Y. 2019. Garlic essential oil mediates
acute and chronic mild stress-induced
depression in rats via modulation of
monoaminergic  neurotransmission  and
brain-derived neurotrophic factor
levels. Food and Function, 10(12): 8094-
8105.

17. Khoobkhabhi, N., Delavar, R.,
Nayebifar, S.H. 2019. The combinatory
effects of combined training (endurance—
resistance) and garlic supplementation on
oxidative stress and antioxidant adaptations
in untrained boys. Science and
Sports, 34(6): 410-e1.

18. Kraeuter, A.K., Guest, P.C., Sarnyai, Z.
2019. The Y-maze for assessment of spatial
working and reference memory in mice.
Methods in Molecular Biology, 1916: 105-
111.

19. Kuo, H. K., Jones, R. N., Milberg,
W.P., Tennstedt, S., Talbot, L., Morris,
J.N., Lipsitz, L.A. 2006. Cognitive function
in normal- weight, overweight, and obese
older adults: an analysis of the advanced
cognitive training for independent and vital
elderly cohort. Journal of the American
Geriatrics Society, 54(1): 97-103.

20. Lebrun, B., Bariohay, B., Moyse, E.,
Jean, A. 2006. Brain-derived neurotrophic
factor (BDNF) and food intake regulation: a



O,Ken 5 (5,lbhal 53 10 VU Slonko VE0) Bl cpyler o5l sl dlu g5 8l mlidims )

Ganella, C., Marrugat, J., Elosua, R. 2017.
DNA methylation and obesity traits: An
epigenome-wide association study. The
regicor study. Epigenetics, 12(10): 909-916.

37. Soares, T.S., Andreolla, A.P., Miranda,
C.A., Kloppel, E., Rodrigues, L.S., Moraes-
Souza, R.Q., Campos, K.E. 2018. Effect of
the induction of transgenerational obesity
on  maternal-fetal  parameters. Systems
biology in Reproductive Medicine, 64(1):
51-59.

38. Takase, K., Tsuneoka, Y., Oda, S,
Kuroda, M., Funato, H. 2016. High- fat
diet feeding alters olfactory-, social-, and
reward- related  behaviors of  mice
independent of obesity. Obesity, 24(4): 886-
894.

39. Tanaka, H., Gourley, D.D., Dekhtyar,
M., Haley, A.P. 2020. Cognition, brain
structure, and brain function in individuals
with obesity and related disorders. Current
Obesity Reports, 9(4):544-549.

40. van Boxtel, M.P.J., Baars, L., Jolles, J.
2007. Obesity, blood pressure and cognitive
function: a reply to Waldstein and
Katzel. International Journal of
Obesity, 31(7): 1186-1186.

41. Vilela, T.C., Muller, A.P., Damiani,
A.P., Macan, T.P., da Silva, S., Canteiro,
P.B., de Pinho, R.A. 2017. Strength and
aerobic exercises improve spatial memory
in aging rats through stimulating distinct
neuroplasticity mechanisms. Molecular
Neurobiology, 54(10): 7928-7937.

42. Zhao, Z., Yao, M., Wei, L., Ge, S.
2020. Obesity caused by a high-fat diet
regulates the Sirtl/PGC-1a/FNDC5/BDNF
pathway to exacerbate isoflurane-induced
postoperative cognitive dysfunction in older
mice. Nutritional Neuroscience, 23(12):
971-982.

29. Reichelt, A.C., Maniam, J., Westbrook,
R.F., Morris, M.J. 2015. Dietary-induced
obesity disrupts trace fear conditioning and
decreases hippocampal reelin
expression. Brain, Behavior, and
Immunity, 43: 68-75.

30. Rhea, E. M., Salameh, T. S., Logsdon,
A. F., Hanson, A. J., Erickson, M. A,
Banks, W. A. 2017. Blood-brain barriers in
obesity. The AAPS journal, 19(4): 921-930.

31.Ryu, JH., Kang, D. 2017.
Physicochemical  properties, biological
activity, health benefits, and general

limitations of aged black garlic: A review.
Molecules, 22(6): 919.

32. Sahu, M.P., Pazos-Boubeta, Y.,
Steinzeig, A., Kaurinkoski, K., Palmisano,
M., Borowecki, O., Castrén, E. 2021.
Depletion of TrkB receptors from adult
serotonergic  neurons increases  brain
serotonin  levels,  enhances  energy
metabolism and impairs learning and
memory. Frontiers in Molecular
Neuroscience, 14: 616178.

33. Salehi, I, Komaki, A., Karimi, S.A.,,
Sarihi, A., Zarei, M. 2018. Effect of garlic
powder on hippocampal long-term
potentiation in rats fed high fat diet: an in
vivo study. Metabolic Brain Disease, 33(3):
725-731.

34. Sandrini, L., Di Minno, A., Amadio, P.,
leraci, A., Tremoli, E., Barbieri, S. S. 2018.
Association between obesity and circulating
brain-derived neurotrophic factor (BDNF)
levels: systematic review of literature and
meta-analysis. International ~ Journal of
Molecular Sciences, 19(8): 2281.

35. Saunders, Lee,
2013. Real-time PCR:
technologies and applications.
Scientific Press.

N.A., M.A. (Eds.).
advanced

Horizon

36. Sayols-Baixeras, S.,
Fernandez-Sanlés, A., Senti,

Subirana, |,
M., Lluis-



O,Ken 5 (5,lbhal 53 10 VU Slonko VE0) Bl cpyler o5l sl dlu g5 8l mlidims )

The Effect of Obesity and Supplementation of Garlic Extract along with Aerobic Activity
on the Expression of Brain-derived Neurogenic Factor Genes, Tyrosine Kinase B and
Short-term Memory of Male Wistar Rats

Behrouz Esfandiari', Reza Rezaei Shirazi®", Seyed Javad Ziaulhag? Saeed Ghorbani', Habib
Asgharpour®
1- Department of Physical Education and Sports Sciences, Aliabad Katul Branch, Islamic
Azad University, Aliabad Katul, Iran
2-Department of Physical Education and Sports Sciences, Shahrood Branch, Islamic
Azad University, Shahrood, Iran

Abstract
The extent of cognitive impairment in obesity has been extensively researched for several years.
However, the effect of garlic extract and aerobic activity on these cognitive disorders in obese
people is still unknown. Forty male Wistar rats were exposed to a high-fat diet for 12 weeks to
induce obesity, and finally 30 obese rats were identified using the Lee index and then randomly
assigned to five groups: control, obesity, garlic, aerobic exercise, garlic, + aerobic exercise.
Aerobic exercise including 30 minutes per day, 8 m/min 5 days a week and garlic and stevia
extract at a concentration of 250 mg / kg were added to the daily water intake. Brain tissue was
sent to the laboratory to study gene expression by real-time PCR. One-way ANOVA and LSD
post hoc test were used to determine the differences between groups and a significance level of
0.05 was considered. The results showed that compared to the control group, 12 weeks of high-
fat diet increased the body weight of rats (p <0.05) and even during 8-week extract interventions
and training, remained higher than the control group. In addition, BDNF gene expression levels
decreased significantly (P <0.05); TrKB gene expression levels also increased significantly in
12 weeks of high-fat rats compared to the healthy control group (p <0.05). On the other hand, in
the Y maze, the percentage of rotation in obese rats was significantly lower than the control
group (p <0.05). Induction of a high-fat diet in childhood causes mild genetic changes in male
Wistar rats, and the combination of aerobic and extractive physical activity appears to be more
effective than aerobic and extractive interventions alone.
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