[ Downloaded from shefayekhatam.ir on 2025-12-10 ]

[ DOI: 10.18869/acadpub.shefa.4.1.1 ]

WAF sy g ofod ez 090 RESEARCH ARTICLE

Effect of Gallic Acid and Endurance Exercise Training on BDNF in a Model of Hippocampal

Degeneration

Samaneh Rafiei', Yunes Bazyar!, Mohammad Amin Edalatmanesh®

"Department of Exercise Physiology, Marvdasht Branch, Islamic Azad University, Marvdasht, Iran

“Department of Physiology, College of Sciences, Shiraz Branch, Islamic Azad University, Shiraz, Iran

Article Info:

Received: 27 Sep 2015

ABSTRACT

Introduction: The aim of this study was to investigate the effect of gallic acid on
hippocampal level of brain derivative neurotrophic factor (BDNF) in trimethyltin chloride
(TMT)- intoxication rats after eight weeks of endurance training. Materials and
Methods: Seventy Sprague-dawley male rats were selected and randomly divided into
seven groups, including: (1) Control, (2) Sham, (3) Gallic acid 50, (4) Gallic acid 100, (5)
Endurance training (4), (6) Training + Gallic acid 50, and (7) Training + Gallic acid 100.
Hippocampal degeneration was induced by TMT (8 mg/kg) in all groups except control
animals. During eight weeks, rats of groups 3, 6 and 7 ran on treadmill’s without incline at
a speed of 15 to 20 meters per minute for 15 to 30 minutes per session, five times weekly.
In addition, groups 4 and 6 were treated with gallic acid (50 mg/kg) and groups 5 and 7
with gallic acid (100 mg/kg) every day for 14 days. Results: The findings showed that
hippocampal levels of BDNF in all test groups was significantly higher than sham group.
Conclusion: Endurance training and gallic acid as well as the combination of them

increase the level of hippocampal BDNF in a model of TMT-intoxication.

*Corresponding Author; Mohammad Amin Edalatmanesh

E-mail: amin.edalatmanesh@gmail.com

]

Accepted: 16 Nov 2015

Key words:

P Hippocampus

2. Physical Endurance

i 3. Gallic Acid

i 4. Brain-Derived Neurotrophic
i Factor


http://dx.doi.org/10.18869/acadpub.shefa.4.1.1
http://shefayekhatam.ir/article-1-920-en.html

WA Liwcs) Jol olosds o )lez 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-10 ]

[ DOI: 10.18869/acadpub.shefa.4.1.1 ]

oo SO 50 o 3l Flie Su89,59595 jeuT U o (coliiw! (W) 9 (2 g0 g S vl 51
GolS g (ygumwl 350

T o cdlae eyl dozo ¢y 3 g (xd y ailoww

“oa NINLER .o o « -3 &)
Qlfl e Y s‘sa)L.u‘ &‘)| oKisls e »‘5 (s))9 L5)5J5")‘5 05;

Il 5l oMol 8131 oKl ¢l s axly cpale 0aSiils (55992 5ud 09,5

i ledb!

\YAF LT YO b iy fu b WWAF o0 O :edlyo &6

9%

- <

3 Bt Sdgis,55 555l alS s rlans y Sl ST s Glghy (ol 5| Ban 100100
AGO 55 ol yed atan Cutid Gl ey WIS 55 S 655 L 0ad poans slaige )0 ke
Can 4 Solal Oyge 4 g wad obsl Jols STl ol5 5 Sle Jhge olisa lylig) g
oyl <0 ) e s SIE sl ~F B SIS sl Y 0 <Y (S ) 05,5 el (ks s 03,5
O et 65 gl qulSg (gamsl 50 N 0 s S sl + 08 Y g 00 SIBal 4y a3 -7
slahge wida St (ool il 1S slagplees jo ey S den 50 (p S 9kSTe S (e A) WIS
Glp ai8s 52 50 e Vo B0 ooy SO Ll (g O1ST Jlg5 55, V5 7Y laog I e
SIBl L F 5 F sloog )5 ol poogdle ainuge S job 4 )Lz cdud> 2 0 43 B0 Y- U110
Ve 4y 555 2 (a5 skSTp S (oo Vo) sl SIBELY 50 (sloog ) 5 (p 5 skiSTe S Lo 84)
Fiee @5)59)55 1556 oS g ko a5 ols ylas laadl (@Ol ous 3 )18 leys o g,
(el HEPHAAI 55 5V (5)lo tne jsb 4 o 09,5 4 o (5031 (slaeg S den o s
55 e 3l Gt S 35,55 55l el s oh Lol oS pizpen 5 Sl 5 b

a3 oo (Rl WIS (5 e (655 b Caogenns e

ABo3ly als

Sdg 59,95 He5 6 ¥

jiie Clae paldeste 1 ghonno 0w g5 ¥
amin.edalatmanesh@gmail.com : Saig yiSJ) w407

|


http://dx.doi.org/10.18869/acadpub.shefa.4.1.1
http://shefayekhatam.ir/article-1-920-en.html

[ Downloaded from shefayekhatam.ir on 2025-12-10 ]

[ DOI: 10.18869/acadpub.shefa.4.1.1 ]

WA Lis) ol o,louts o )loz 0)90

OF) oib gadlw o pg—azay (Ll lg;
=509, Sl Sely (pm pod 45 Sl 00 (3155
s ph—sw )3 BDNF gola o i 0l3l o sizmen
S 25O allgd &>l )0 (pg—ath 575 5
e emlad A il o) Slae (0 09 el ol
i Oyl g an adllas ol (VYY) 00,5 o
Oml S g SIB sl g (el (i yeT At
—le sloatoe llge > BDNFzshw 1 g0
23 o e 65 L Camgenne JLsis a5

L gy g lge
G095 g Wllgns

Holal Djgmo dm S VO EY e (59 (Sl Ly (gl
o =Y S =V log )8 Jol i 09,5 Cdn a4
_? 5()-1).‘05 _a s\” &&:Jlfo).a_w‘ —f 5&‘ &:Jlf‘.\.;_w‘ _\ﬂ
3 U2 8,50 b 0 Dllgs plod o s
c;f.}b)‘al)f&;.;@i_?)o\’\‘l_’;\" tSL"‘)l—.’grlaﬁ"“’
WY glbg,an S d s, g0 0,000 L5Y0
b «Ulgm L IS o e G5 s (6l aielos
iaS 0, Uy 5 ol ilel Ul 51 clos opgilsd

W ylos 9 Joo Ll

Js—aze) TMT sl gp (gl 550 oLl 9 larods
o Leog 5 A an o solaiwl (Lol lXw e85, 5
O 039 PS5 okS S ke St 598 (]S 09,
oo S (b (SBlae 9,0 Djgme 4 | TMT lo>
A oly Jolds t om0 OBl £g,0 a0 S il o
oo sl 5l ey atin S (SB35 5 (o e
Voo g0 slojes L Sl sl izren (285 50
Pl S 4 s G0 s p S0k m p S e
G Hlao (90 S j5me a5 b oslal (el Jle )
9o dm alyg) « SIE sl Sl () 2 jaieds 000 S
SIB ol oauS a8l yo slwog,S ay Blas 9,0
Wb 3P e, VFoa a5 00 slagee Lo

BN ST

ooy atas St Jold (el (o pes SS9
e ) e g IS e ol (65, 0uul3
Sdedogdaidy 0,V LV Cepw b (0o
aan wda e m b ga il o 0a a8V L3N0
9 5 adlal ( Ll dds oaw an (1 503 650 JS 09—
ol A 1o 40 0l i S ol S g L

! Trimethyltin chloride
2 Brain-derived neurotrophic factor
3 Neurotrophin-3

|

doddo

9 Ol (e i )3 (s S g (]
So—S 559,55 Ol lylo oren g oo o a s>
J_“"L’QSQ u_nlss...ub o)_|3=\.| ‘M p.._........u o OQ_CLH.'
)9 S5y g Semio o LlE ae o
b sloa ol B, (0-F) 0,5 o )5 oalit_l
A5 sl 00y s TMT el Ly o el 5l
5 raal3T 55l Adlins o 5o ek lsisas |, TMT

0y b yenST (goedan Jois i )0 Laiyndg 3563
—bow 5, —88lhsl 5 b wlew go b Laiyg,s
P20 9 ey p JB sy g, (B) wi b e
e Sleads e ling,e ,5SE elIl (g e
Lsoes 45 0l o "(NT3) ¥ 85 55,5 o "(BDNF)
23 F) 95 )55 oo b el n Lmysye8 s, —
selgn 50 BDNF (L mhw S g slocel

Sl 5l gl e (p foob el s 5l 5o
a5 ol Toilan ST i iS5 3l koo
ol (A) 35— oo Szl olil sla SIS0l Al gy
a5l ads e Jolss pie 53] &)le guilap ST
ailbise oo STl glds b g 5ST S
b 9y e ST sl sl (1)
Gl oy Ol 9 (mgisy atile (Sl gl slausyl 3
O e SN 5l (el lag—ul 5 Jol—
Lo ST 5T colsT sla S0l ale elss | ole
S 50 555 0 5 F 5 T) ael S5 (V) Al o
ydh LS 5 o et 3l (2 (el SS9
doyien 5l (el Jy—azmo S g 009 Ll )
ST 5T Sy S sl ol e s Layls
a—d g =l 9 lacdld Gl s el 558
St (e (il Bl Sl a8l e 2ol
o Lagl lls o SBa ol alax L Jsis L, |
L e T O L
Cellad Jlge Goyb 5l S al (T S 5slsm clad
Smd g g 9 b Sh s slacdld f g

ON) 0SSl ST 5T 5 sl

50 a8 oo e blax Tu Sglal L oy b g ea

OF) csl 48,8, S oolin_l 0)5 o oS

* Oxidative stress
5 Tyrosine
¢ Amyloid beta-peptide


http://dx.doi.org/10.18869/acadpub.shefa.4.1.1
http://shefayekhatam.ir/article-1-920-en.html

WA Liwcs) Jol olosds o )lez 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-10 ]

[ DOI: 10.18869/acadpub.shefa.4.1.1 ]

D Sl 05,5 45 il oy oyl (P<2]+ V)
09,5 4y i (i) Lo s oy S5Sm FYVVA £ YA/AS)
o5 Sy FEEIAY £ YA )+ + S 09,5 o ] S
oS 097 o =S 09,5 A Coad (e
09,5 4y i (i) Lo s oy S5Ss F+ AT £ YFIYY)
BVENOE Folo)) 00 Sl + sy 09,5 o JyiiS
09,5 5 J5 09,5 4 S (b 1 55
e oSS TR ADEYHITY) Ve o Sl + sy
2 8ol ime Aals J S 09,5 dn S (i s
Gyl 5l (P<+ [+ 1) asisls 5L BDNF __slS st zla s
09 i 09,5 A S B0 S d—l 09,5 o0
S 2 o 095 o 09,5 A S Vo - S uu
09,5 4 S B0 SIEal+ (705 09,5 b 09 )5 4y
e 09,5 4o S Vo - SIB sl oS 09,5 9 0
OV logmad)=(P<e e+ V) assols las 1) (g lo oo im)sél

+ U_')""" 09)_? ‘)l_o.:.':' 6u05; Oo—= :\_..MJLG.A )o
B tj...llf..\.a_w‘ 09)_? l_: 4_....\.:LD.A ) g &ﬁ]lfd—&—ﬂ.d‘
P<e[e V) als s o e ialS N e e S ol +
oS 09,5 Lo aalie )3 (ol 09,5 (izre
u_a).o.:05)j4_:w\” s_i..]b’.\.a_m‘+u_i}mos)59
04 (G4l e OIS Loy S diy o (P<+/++))

O logad) aid

IMT L Congomuns a5 ol LS Q}A}T o=l Jeols s
oS Sllgs o Gaiay |y BDNF (—olS g0 rla o
(Voe 900 590 90 0 10) Sl as Jl> s aes oo
e bl (ol S o imman g el (o e
A o ol 8l Slg Jae il ;o Iy BDNF S g

<

- o _

*

Gidshee 2 o s5p BONE oS o mlans

d"/‘; JEs LT O e v v T
e Yoo Sl SIS0

- You

G L+ L) 3—ios sleog,S ;o BDNF —olSgrn o &l nis =Y )10 g—d
s 50l e BB (B8 Ly w4 Ly ) o(P<+/0) s 10 Llo e LS
OO i) (P<+[++)) c!a_u, 59 )‘\)L;;M Ol (888 L 4+ L wms) o(P<+/+))
B g e 09, dy S laotme IS i (7S 09,8 S I3 e

Glass slwos )5 o omine OS]

aido Ve LS iy Sus a0 (e slabge
OISl 55y 4B o e cia Uy ce s L
lol (=lyo slaige o adlol Al o jo 0 ol
OS5 gy aids e V0 Cae o Ly g 480 10
Sde g DA a9 Dde Job )0 g jaidy g aayge
5 ais Ve ol liee 4 L5 Cil il ol
Slas 0 00 L b Jolso) aado o, 5 Ve Cey
ey S Ly L i A e o (B rae (5—S)
OO S sl aiBo iy (o ped Al 2 o Lied
OA) os a8 5 5185 50 (0,5 3w sl adiBo i g
Jsb 50 oD 09,5 9 J S 09,5 (mlyme slabge
TP 4 g MBI ()9 Slad 4 S e Sas (]

28 )5 )18 SB35 S (lge

BDNF (p0lS g (3l 30 s

SlS Layl, i Ly iy slgail o Sy plos
Al odls 8 A (gey ;g 0d gz, dezes I S
Ay 5l oS il ;g o CBo L alS g aLoldl
Slesle wl Ly ce, wty g ol > 3 s gl 8
T BN K U W (] VIR SIS SN S PR
00958l L g o  —idie 3o Bl ()0 Ay g e
29 5 eyl g ol ;3L Slad 5l ) e )
598 M () oo adido b Loy g rpm ¥ -

Sobel IUT

ol Ly chlizes slog S (s (s)lel Jlon 5 o
4 Laools .od slssl YY 2l SPSS (5Ll ,l5-80s 5 5
o i ol 58 Jan sl & oy oSiles &g
4,18y )l 5T g3 51 Lmosls o g a2
SLapses] (solod at osli il (S5 (el 5]
LR ‘R‘P<‘/’O L;)“)gr‘-’“’ C.'a_w B ‘_g)La‘

lassl,
BDNF (0l5 g (b ()30 (o y 30

(e Sl aS ol Lt L gioges] (iogi mals
U ged s sl 50 S 5 5 SIB e
oI5 o a3, € s o o3 (sLnay 5,3 BDNF
Ol 4 byl il Jdow 9l i Al oo
BDNF mha s jo (P<+/++ V) (5 o s—ne Sglss a5 olo

0 05 >g 4 2lllae 3,5 o slaog,S

YY/OF) peis 09,5 45 ols (Ll (oS98 (smunlind (9]
09,5 Lo awslin ;o (ud dhoo s p 590 YEF/VO £
G—d e = pSsSa OVVIAY £ £ONV ) J,—u8
3,8 BDNF —olSsmn lo v )0 (5 o smine ials

|~


http://dx.doi.org/10.18869/acadpub.shefa.4.1.1
http://shefayekhatam.ir/article-1-920-en.html

[ Downloaded from shefayekhatam.ir on 2025-12-10 ]

[ DOI: 10.18869/acadpub.shefa.4.1.1 ]

WA Lis) ol o,louts o )loz 0)90

s,

i
i

2 ol il b gaods ol ,ooliIT 5)Los Slou
SUallas BDNF a1, (5,5 iy 51 A
Dgi oo oyl LagTas aslol joa S el a5 ol ol
aan 9o 4S adoly lid glasllas o 5o 4 Cechetti
Froat b ployS Jlas 59y = (mlme slais (omge
e (igho o 50 ¥ 0) S pean (e 5T oo
awolis o oS gp iU 0 BDNF lo e yisyl38l 4
= S, 5 Soya (VYY) 99— oo jio —>lg8 plw Ly
4 L BDNF oy s5g 5 ,m0lie jo iolidlas aools lid
Sl (s Slwl p @iy 1 e V0) sl o

(VF) s oo 25 00,5 Jlo— 59, omgs &> 5o

G9) 9 Al gy 4 Sl oo B oa s o ioren
S g 0 BDNF - asaily ials 5l oo, 5 fo s
(Y0 aS oo =Tl e (mlime slase
iy LS en 5 Nofuji «,_ol> i gl S5,
Tob— bl g gl a S a s S
Sl i sl o Ko g Corria (Y#) 39— o0 BDNF
5 Sz Das v (6,5 59 5 (eglite DoaclisS
Ao polan guss,S ) p BDNF Lo ], 5,0
Sl el plol s 2> Siol3 BDNF oS o,
Ol 99— el J—Jo (YY) ol e il 3559
Do (e )0 Dol wlgs o il goass Ly ladod
D3l (ogail g5 izmen 5 i pe o g

9 09 Sllad plmil ol imghy ol el -
w2 ge iy (Sl plaS o SIE sl Byas
30 o=l dies —alS g BDNF olin jlo cre s
Byco Lol yad o i5,9 Sdlad plosl a8 el I
b ;S BDNF | slie ;o 6 iion , 50 S0l
Ole oo a5 ol il by s ul A ity oS gn
9 =59 Sdled g S awl B yae 45 0g0d lge
Algi go 45 0SS0 JmeSe g 0auS Cmgdy Jle
a oUlg> ol o BDNF (L ilél o> ge
72 g TMT dlauly Ly sl gem 5ol 550 JLis
2 i ST olallas o 055 oo oty 0z
S $Loygd 5 St Ly (59 callabd 5l A
= S ol B ae glaie slajgo L ol jad o lizxe
e ploul b S el 50 s BDNF o olas

1. Pasinetti GM, Ho L. Role of grap seed polyphenols in
Alzheimer’s discase neuropathology. Nutr Diet suppl. 2010; 2:
97-103.

7 Protocatechuic acid
8 Tyrosol

? Caftaric acid

10 Scutellarin

' Diadzein

S5 A g Sy

Gl S (9,8 mlad o el i35 BDNF
&9 WS (oo bl (Jobw S sladiy) 5 (ammlin
uly@ =539 U_JL:_e 4_7 ..\__so)f olw g a_;loola UL.».;

(V) ol a sl BDNF Lo 0 (sdiedg—uw ol Sl

5 ol 05 i ) ay Bl Ealllns 4o
= Lol el Sl ioren ¢ SOl B as
3 F—ie S3959,98 Jsle (g n ol Sl
ey &b 5 (e slagise celSgnn 50 e
oS g A S oS ea o aslllas ol ool
SIBF ol L oo Oy gr‘-‘)”‘“’ sl ige .0 BDNF
b Ve Sl 9 00 Sl lrog S 55

iz, el a8l i8] 0 0 5 Al Cod (5l ine
s o Sl 5B L b)) s slaalllas (e

S oo Slga—ioy il ¢ Corona JLo> ool L
I SIE 4l S pS g olS 5 4
5 Sxlawl 550,
Sl 51 ol o LaaSeighls , Koo o iled 1SS LBl ol
ot 5 Jptas 5o S ol Al (s, 5
BDNF ;i (—lacniyn olw s sl g Sl yely
Dol an 5 (ggwge 50 B b sl (YY) asled slay
S gy sl gis sy Al3il a5 wsols s
il a4l In vitro ¢ In vivo lal, i o
‘”O_,j)'.»b oSl o le (slealiggdls 50, Sles
u_».ow| S o ) Wu." ") B\Yu . >
[, VCREB 559y (gl youd o J.»_.u.:‘ Sy, g
U g (e (VY) w—d o0 Al
50 SIB ol + o3 0y pod glmog,S .0 BDNF
A Gl (G4l mimo jobay Ve
ol @il ]38l o 05,5

Joe yo BDNF o] - &JISMI qu))o o‘)_o.b a4

&Ll

2.BesserJM, BrumbaughWG, BrunsonEL, IngersollCG.Acute
and chronic toxicity of lead in water and diet to the amphipod
Hyalella azteca. Environ Toxicol Chem. 2005; 24: 1807-15.

12 Genistein

13 Fisetin

14 Apigenin

15 Ferulic acid

16 Cyclic adenosine monophosphate response element binding protein


http://dx.doi.org/10.18869/acadpub.shefa.4.1.1
http://shefayekhatam.ir/article-1-920-en.html

WA Liwcs) Jol olosds o )lez 0)90

[ Downloaded from shefayekhatam.ir on 2025-12-10 ]

[ DOI: 10.18869/acadpub.shefa.4.1.1 ]

3. White L, Petrovitch H, Ross GW, Masaki KH, Abbott
RD, Teng EL, et al. Prevalence of dementia in older
Japanese-American men in Hawaii: the Honolulu-Asia
aging atudy. JAMA. 1996; 276(12): 955-60.

4. Corvino V, Marchese E, Michetti F, Geloso MC.
Neuroprotective  strantegics in  hippocampal neuro
degeneration induced by the neurotoxicant trimethylyin.
Neurochem Res. 2013; 38(2): 240-53.

5. Autry AE, Monteggia LM. Brain-derived neurotrophic
factor and neuropsychiatric disorders. Pharmacol Rev.
2012; 64(2): 238-58.

6. Castren E. Is mood chemistry? Nat Rev Neurosci. 2005;
6(3): 241-6.

7. Puglielli L. Aging of the brain, neurotrophin signaling,
and Alzheimer’s disease: is IGF1-R the common culprit?.
Neurobiol Aging. 2008; 29(6): 795-811.

8. Asghari N, Aliakbari M, Dadkhah A. The effects of
group logotherapy on decreasing the degree of depression
in female olds. MEJDS. 2012; 2(1): 31-8.

9. Mohajeri D, Doostar Y. Antioxidant effect of extract
of the grape seed in streptozotocin induced diabetic rats.
ZJRMS. 2010; 12(1): 9-14.

10. Koksal E, Gulcin I. Antioxidant activity of cauliflower.
Turk J Agric. 2008; 32: 65-78.

11. Farbood Y, Sarkaki A, Hashemi Sh. The effects of
gallic acid on pain and memory following transient global
ischemia/reperfusion in wistar rats. Avicenna J Phytomed.
2013; 3(4): 329-40.

12. Mansouri MT, Farbood Y, Jafar Sameri M, Sarkaki
A, Naghizadeh B, Rafeirad M. Neuroprotective effects
of oral Gallic Acid against oxidative stress induced by 6-
hydroxydopamine inrats. Food chem. 2013; 138(2): 1028-33.

13. Vaynman S, Ying Z, Gomez PF. Hippocampal BDNF
mediates the efficacy of exercise on synaptic plasticity and
cognition. Eur J Neurosci. 2004; 20(10): 2580-90.

14. Gold SM, Schulz KH, Hartmann S, Mladek M, Lang
UE, Hellweg R, et al. Basal serum levels and reactivity of
nerve growth factor and brain-derived neurotrophic factor
to standardized acute exercise in multiple sclerosis and
controls. J Neuroimmunol. 2003; 138(1-2): 99-105.

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

16. Adlard PA, Perreau VM, Engesser-Cesar C, Cotman
CW. The time course of induction of brain-derived

neurotrophic factor mRNA and protein in the rat
hippocampus following voluntary exercise. Neurosci Lett.
2004; 363 (1): 43-8.

17. Seifert T, Brassard P, Wissenberg M, Rasmussen P,
Nordby P, Stallknecht B, et al. Endurance training enhances
BDNF release from the human brain. Am J Physiol Regul
Integr Comp Physiol. 2010; 298(2): 372-7.

18. Ooyama K, WuJ, Nosaka N, Aoyama T, Kasai M. Combined
intervention of medium-chain triacylglycerol diet and exercise
reduces body fat mass and enhances energy expenditure
in rats. J Nutr Sci Vitaminol (Tokyo). 2008; 54(2):136-41.

19. Kuipers SD, Bramham CR. Brain-derived neurotrophic
factor mechanisms and function in adult synaptic
plasticity: new insights and implications for therapy.
Curr opin drug discov develop. 2006; 9(5): 580-6.

20. Navarro A, Sanchez DP, Gomez C, Peralta JL, Boveris
A. Behavioral dysfunction brain oxidative stress and
impaired mitochondrial electron transfer in aging mice. Am
J PhysiolRegullntegr Comp Physiol. 2002; 282: 985-92.

21. Corona G, Vauzour D, Hercelin J, Williams CM, Spencer
JP. Phenolic acid intake, delivered via moderate champagne
wine consumption, improves spatial working memory via the
modulation of hippocampal and cortical protein expression/
activation. Antioxid Redox Signal. 2013; 19(14): 1676-89.

22.Moosavi F, Hosseini R, Saso L, Firuzi O. Modulation of
neurotrophic signaling pathways by polyphenols. Drug Des
Devel Ther. 2015; 10: 23-42.

23. Cechetti F, Fochesatto C, Scopel D, Nardin P, Gongalves
CA, Netto CA. Effect of a neuroprotective exercise protocol
on oxidative state and BDNF levels in the rat hippocampus.
Brain Res. 2008; 1188: 182-8.

24. Soya H, Nakamura T, Deocaris CC, Kimoara A, limura
M, Fujikawa T. BDNF induction with mild exercise in the
rat hippocampus. Biochem Biophys Res Communi. 2007,
358(4): 961-7.

25.Wu A, Ying Z, Gomez PF. Docosahexaenoic acid dietary
supplementation enhances the effects of exercise on synaptic
plasticity and cognition. Neuroscience. 2008; 155(3): 751-9.

26. Nofuji Y, Suwa M, Moriyama Y, Nakano H, Ichimiya
A, Nishichi R, et al. Decreased serum-brain derived
neurotrophic factor in trained men. Neurosci Lett. 2008;
437(1): 29-32.

27. Corria PR, Pansani A, Machado F, Andrade M, da
Silva AC, Fulvio Alexandre, Scorza FA, et al. Acute
strength exercise and the involvement of small or large
muscle mass on plasma brain-derived neurotrophic

factor levels. 2010; 65(11): 1123-6.
|
a


http://dx.doi.org/10.18869/acadpub.shefa.4.1.1
http://shefayekhatam.ir/article-1-920-en.html
http://www.tcpdf.org

