[ Downloaded from jabs.fums.ac.ir on 2026-02-07 ]

[ DOR: 20.1001.1.22285105.2019.8.4.17.3 ]

BDNF 03 0l j2 oglio op2.005 psils

WAV Olin [ £ ojlad | s Jl [ s (S 0 she ol K015 alons “g,:’

Lol W

S5 ¥ 2l ymo s 30 TIKB sui pus g BDNF (45 ¢yl o (sheglio oy poi 0595 Sy il

Gl 3T Joe sl

‘ool)‘ﬁ;ﬁ R ) jo,.g)é ey fk"olg.;l.& KVe W “cél}).é&? Cwxode

Sl lsal lsal o) paz g oKl ¢ o5, pale suSsls -)

Ol ilsal lsal jeulis gair (Saj pole olKiils ¢ (g55)5 b Dladind 35 50 ¢ (Sbj 0uSLAIS (Sisl5 58 05,5

WWAV/- AN i o pdy g,

VWRY/- VY rallie il o g

Shdae cesl ouid (g o934 ol T Gllost 5 (SFagliie Slipes 3150 T oS g S0 Sl o Gt ceas wy Jule 0 (Lo 10 g Ao
03 5yl T Jon Sy ol 5 gl o slobse ;3 TIKB (slaos S 5 BDNF ()5 ol » shaglin (52505 0)99 Syl oy 0 yilo oo

A e o 5 (5 el Lol o5, 90 g Sl )8 VAL LYY (55 oSba b &l 5 o ige o YT (o anlllae (5 il g5 9 3190
) 09,5 25 ez 4 e d 6l I STZ ikay S50 (5255 aleawgay (5 y0al3l1 09,5 )0 5 divgad bl po ol Jloy o 09,5 50 Sl
(oS N0, (el gy e 420 0 5 42008 e &y Lo el Slog)S )0 e e (355 el Co il ST (3555 00 Y col
Fslse Jsho slagialel plnil cuz gl cualismn 5 wiad (Sbj3 nyed adr 5T 5l eele 24 51 g oo 05 o5 5l ajs o0 Vb Juls
A ool Jiiww T ygojl 5l Waosls (g )bl Judow (g1, s RT-PCR g, 5l ey ol (owym yskaieds ol aiisls

Syl T sla jige 09,5 0 9 (D0 1+ 0) Cilo 849 (5,10 ime iglds 0diiS 53,9 9 00iiS Corl ol (slo jbge 09,5 10 TIKB 9 BDNF 4l oy g b
235 o ol Il Ja i o155 5 (la g 1 THKB 005 5 BDNF (5 (Lo (ol 3l sy (aglive 0 o3 oy o0 S5 4 106 oS A

e Sige (TIKB 0455 BDNF ( soglie o yod ¢35 ol ‘ﬁl}ﬂ (eudls wlels

.
ouaS

Dy i b (5559

v

Gaskeel oSy S a3l (g )lom )b gaasis

kol s (1) Sl 3e 55 6 5m SLOSM 4 pyge o510
(F) Sl AB (a9 0 5l S 5l e SdeSs 0 Jgamme
LJ@‘QQ&bw)of&bgdjlm%&ABl.u
S5 oSty placrl Wlgs oo ol 055055l 5 05l b
o L Ssslsilo s jsbar a5 eag and iy Guiles S
ol ged 4>l )0 ohigh e 09,9 Sl (g3 S
SN iS5 G508 sl 50 wdsheelly (nts )

journal.fums.ac.ir

dodo

Whaialls oe Glor pmls plyeas sal T 6 )len
305 o (gmae g 55 el &S ol pdibeutS g 5le S
sleddls Koo g aabl> ol caws ol oo opdgl 51
05 P8 (A gere lgieds sl 5l i (o ol (g S8
Slew o glatear sl ilen (V) dgdoe Sl 3
Wgdse smb et intisn Ol 10 &5 S)len b Slstsn
(V) 09 co 4zl

Slaal Glaal Gl ez duged olKadls ¢ 25559 pale 0aSLiils ()b HSLb domw & J ghumnn odiunns gtk
Email: sashakeryan@gmail.com ol
https://orcid.org/0000-0002-0880-9942

W\ 2Y



http://journal.fums.ac.ir/
mailto:sashakeryan@gmail.com
https://orcid.org/0000-0001-8878-3481
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.17.3
http://jabs.fums.ac.ir/article-1-1836-en.html

‘_‘g’:’ WAV Oltnss [ £ ojlad | prdn b | Lad (S pple ol K15 alrs

OlSad 9 031) pima (puzoMe

[ Downloaded from jabs.fums.ac.ir on 2026-02-07 ]

[ DOR: 20.1001.1.22285105.2019.8.4.17.3 ]

Sz S Joas | qliw JE1 5 523 S8 Wl s
b 6 RSol g abbls Sl e (nl 9,5 4S5k
) 055 o0 Hlee B9 531y (559
alpsgdy asme BDNF clalé a5 ols olis oliios gl
bos GRlBl Sae Vs g b S8 L 5lee Sl e
T® (58 pyed a5 wiols olpiy OYle 5l g0l isu
Ooped atis 0 .(VF) cile awxe BDNF iy 5,050
Sedad 5l Gy BDNF zolaw ;o (850 (ali8l oo ge (Soglie
00) 4 Jld e wlls 3l o 5
ar 9 Bimdy ey Dane);d 03S Slidod oé e
55 a8 dwy oo ki 4y oyl o Sles (g5, (3559 1 el
S5y Suda Slihod (l aSial o594 00,10 9529 (50l Sl
oIl o3l 45 5 wheel running b Lwes 5 (59,) odugd il
O 9 Ld) lagtyg ple Sl aecillo g Conl 0ud 55 10
0,00 (g ey gy 2 4 5 syl T OB 50 5 g (Teglie
oo 9 odelcawsay St aS Sledbl 51 BT L ol by
S B 4 4z gl b ogasas bl )0 35250 slajtllr
mae @lb slaglew 5l (pam layd )3 (5559 5 by g 5
Sl Loy g i Slinio (gl die i)l ol 03 90
B gy 2 Jid & 0l 325 45 30,5 o Lugen s o |
S TIKB 05,8 g BDNF 5 o 5 seglie o yod 0,90 SO

ol a1 Jao s ol oo (slo g

o g, g olge
=lyo g s YY (65, b ialej] ¢ oy anlllas ol yo
3o sl ondans )8 VYo oYA: (059 Ly &b jbiag ol 5
Ll jleal jmlagua (Sdn pole olfiils Sllps 255
el VY S L YTEYC glos b 361 o Sllsas y8,5
6 e loll Gt 5 Ol alidy, celo VY 5 b

RS

WS s STZ g o Lol 05,5 g0 4y Ollg>
5 Ol Jboy iy e STZ 5 o0 sloeg S 5o lilge>
ioges cdlys (ICV) by U5 G5 &0k ,STZ
N s bV celial w0 g 5 ke @ e
N e b9 el F i Salyl

5 Sllga> 5l CBlpe 9, aiz 5l ey s el T Joro Sl
g 1y gise dagl (bl pliabl 5 (0,8 Sidasa

V\FPA

el ol o (6,3 yd (Joko SIS oS 50l 5 S )98
Loyl 5 colS g (1S5 )55 bl ohaga YN 0l .(F)
b oezen lom (nl Sjleior 5550 1) Ulseed 5 Slee
B8 gilanmST (ganaso dos S sie (rorb uf o Slas
5 LD IS (Go)5 P 5 Ll 58 G
V) el plgs STl

Colled wosls oo e omas oKiws wly g Laas>
A, Jelse olgie cou aS cul oy bl Glacges
e P55 sk praen iz wbadasll peac
ozl wiiws mpe (S ONes 9 b St L
Sl Jlesl cqz @)l lsrear wlgs oo a5 Loy g )90
SINT) baeds sy gl ohaeld 5ee 5 (3555 ebe
az Sl e wile 08, sla,est 4 Gl slass
b i 0,90 5l 60b) (seulais slo i Lol aiucs lgl,8
S o 5 pled diy piSS als) p il sage 4 (JLoS 5 s
Nlsy9,0 (gras ows Cdls Lt gl 5 33 S50 o5l
M)

Llod 4 a5 s o) Jolge 5l (S sS 09,5 bagrds g
oalgils (Ve Q) diiid Lo e oo @ (60 Slee g (g Ll
aby Jole sl ond JuSis (g B 5l laadg g e
Yo 899 o 5l odd Giie oras 03, Jelo ((peas
loodg gy ol OV P=iudgiigye o FI0= (ndgig)o
0 5 taisS o Jlosl 005y awsgs 3o,k 5l 0 ol 5L
ax S leS Gajens sleow S oolgls 9 PYD (39590
Lol s ol Jate PYO 005 4wl oo Lo 89 5990 do
@ragll Ll LS (59 Glron S el s b
&S fipl WS oo Joo W - ohy ©jgoh g 0o
Sl B LS 5505 s 13, Jole sl A ST (358
0239585 9 OIF = (g 595 g ha sl o Gt (orae 0 Jule
OV Y=ieds 5,58 6ln C LS

a4 (BDNF) jas 5l oald 3o Sy 5958 Jole (b 0l 5]
09,9 5 Al ¢ cuslinw (6 3y IS )0 AT cage A S0
Ot Olsed 5 Sl Az ginjse sl 05 o0 Wl 25
Sgdise Lude melal (3559 Sl )0 bolas, opl o s el
AOY O ) el ool aslis

BDNF SolliSs o &lpss a5 wims oo lis sl

9 Sl (65970 (o9t (6 Iy KD 10 (0359 5,105 51 (sl

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.17.3
http://jabs.fums.ac.ir/article-1-1836-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-02-07 ]

[ DOR: 20.1001.1.22285105.2019.8.4.17.3 ]

BDNF 0 0l 34 eslie op205 psils

WAV Olnss [ £ ojladt | gt b | Ld (S pole ol K15 alrs @

VO cas Ly 4l ¥ coe 4y (oSSl Sed Sy il
ovge aill Vo lndS 5l e (V) al ool hge 4 )MTSL.Q
C P e & S e ple g 03,5 gl olRiws 1,
by aex 5l Goge o5 Slojine w85 )18 (Sigel 050
A 3955 50 23U Olej laied )00 S b A 4
oS sl (S Jlosl 51 L3) ijgal aloyo slaiyl jo S50
V) 8, 5 4 (S > 5 2l 2Uls S5 v

ad> o 5l celn YE CldS 5w 16y9 yblky alo> o
iS5 Gb)l oy lagbse 6y5lbbe (gl
50 4l Ve Sl as | oaud higel o yige a5 &g o
03,5 50 iz 93 G 4230 (s 9 0313 13 (109, dne
Cemlbige Gloj ol ol sl G0 a2 095 Gloj
Ao, S S ol B hge 519 0l agl Yoo U sSlos
208 e a ol sl Al Yoo plea 055 SOLL cend
2§ e lojie by ST Ceond 4 hga 4SS lany
30 006y o lgreds a5 oal cblooly SO U A o
50 e Jleel g (ojgel 5lom cels FA Jo SO0 aas
55 3l ANOVA s o3l 5l baos 5 awslin gl ol azb 5
Syl sire Sglis pglaw s > LSD g Tukey (yg;]
3 og 3 godigd dunlie Cyz g o oolaiul Wog,S yu
gl Olgier P< 100 5 00,8 colai ) i T 5]
RGP UL I S S R e

aaa A Soe s ) (e sboog S 0 1 Soglio (y9 yod
L po ar aijy jslaie (aay 03T (0 5a3 59, ds aibe 0
35 YL al YP L Sbo s 5l aiss ol b a8 o fate
¥ g o sl s b Y Sl 135, b b
oy, T io,S i | Bl ae ooy gl 5 cens b L
(oS W9 9 WD ()39 330 O )jgods A B 00LS (p peS
bog ;S cnl (s o3 aig s Sl T (59 oll 2 Ghge 52
waa V(b o miar s ob g9,8 gl o (j9 ne 0 Ve L
sl eaise cnl Giali3l .28l ali¥l G 0j9 weps VO &
WhB A ;O g N (g deyd Te e 2 )l U gl wiia
ol ladijy 5o 5T atie gy (o (s w0 yd V¢ s e
) 5l el YE 5 e g i aae LL o L(VA) o4
O iyed anle 3l Sl g8y Caz) ayed anl>
o 595 12 b e 5 i) Gree (Shgten 4 Sl
plul e cbloy 3l g GelSame 2l aas gb)3

journal.fums.ac.ir

wlilarp S oo Ve 550 LY +) (allS 5lonlil b g 00gas
@Sk Vo590 LYY udhly o (G s eSS o
Ol o Slao J2Is ©jgon (% 0y 5SS 2 Sl
039 eSS e sl e S deo ¥ 590 LSTZ s S g o
98 Sl (VoY (Jloyd g jaiml)) b )35 b po oo
haid g o )5 pll Ojg0 Gred 4 5 b 095 Sl tee 50
00,5 oMl Sl sed )| STZ G5 cslow

Gy 3l o e 93 1 Jldpd plsal Sl (o
Joe sbml 0l g alabl> g (5 S0b (gw)p Hekaieas STZ
Passive ) Jlbné ool ool s, 5l eyl
oS b Bl oBiws .o eolaiwl (Avoidance learning Test
Coond 0 4y a5 Col Lot a0 a4 ows o)
o 5l g 00l a2l 30x20x20 slal 4 LSS
Gl slbala 5l JSite i ,p G Canl Sk
e 5l e deo A alolily 5 yie Lo OIY ka8 4y (5l5e
Gk jladl (S0 S ol 4y 5L ST bj0e] @Bge o o
aor 55 ohe bLI, cym osice Jleel bals een
3 A4S sudarss yie il O/FxA olal & S5 (sl ,axn
Cond S (gl o8 b 95500 s b b p3) e
Ol il 3 9 Do ol podais Ly a8 el ousS S
(7)) 29,5 oo Jloel s sl @y o3 (S0 sl SS9
25 d=le b 5o wSL Bl ol jleslanul b s50e]
29d o0 plox]

S 2 Goisel 59y oedsl 5o adoye il ) iyl
Loy wad Ll owo b aido ¥ Sowe 4 o jhge )
Shas acs osls ol lagl 4 auxx 90 G 42,0 09003k
DS S o dilolyl SO0 Cond Ay gy Conndd

s )5l Al e 5l ams 55, lusS Tl b 9e] alo o
3.8 8 18 oBiws g,y Ceomd j hge s celu 24
5 J 0l d Canl oo daz 90 G dzm e Sl ()
L 03,5 wobye ) (hse b g Sad dg) Ceond 1399
Bl 985 o]y s 5 Gyl 31 (oS0 S5
99 oy dzn 10 15l e el adl Ve by Caand yo aile
Sb @ phg) ez 5l hge o5 (Gloje 5 03,5 5L ) anx
4 WS Gelow adl Yoo 5l ST as 00,5 cusilosl 1) 09, 00
Olilom i Bis b iulesl 5l hge ol ) Ken pae e

O 5l as g oddding Az 0 S8y SOLU Coond 4 Jhge AS

YV F4



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.17.3
http://jabs.fums.ac.ir/article-1-1836-en.html

“g’:’ WAV Oltnss [ £ ojlad | prdn b | Lad (S pple ol K15 alrs

OBed 9 031 pimn puzoME

[ Downloaded from jabs.fums.ac.ir on 2026-02-07 ]

[ DOR: 20.1001.1.22285105.2019.8.4.17.3 ]

@ 0555 23U loy amo e LiS Y logei a5 4isSlen

G55s9 el 09,8 po staglie Dl yed 5l dey oL 4
sl 035y loline SelS ol ol el 05,8 ) e
e sloos S & Sos 5 ol Sl 0g)F aizran
ool gmn (3 (] el 009y Jlobine (3,5 o g oyl
33 S, alaie 4y 99,5 0 3l el Saglie (ye S

Sroalll 058 4 Cas 00,8 el Gyl Slatse

w3,5 ol oKioley] a Soge — Jslus 6“&“}]
A 00l RT-PCR g, 5135 olo oy yolaieds

4 999 r—”L‘ Oley amo o LiS V jloges a5 4igS len
S roil T slog,S )3 Soglie Sl o3 3l J3 55 o6 A

‘SZM u_nb U"‘ w‘ oof )‘JL.M Sl.als M 6&05; L M

300 i
250 3‘
)
ay
200 «
e ]
150 §
100 2y
s0 Y
0o 2
3
329yl eyl yoal3f1 39 Col il el

oglin o3 5| 8 (LSl L) S0 anm 4 39,9 53 3B ol avulie =) loges
o 09,5 b lo gre BN s

250
HHH
200
150
100
e °

300

a6l 4 SO ,0 ars 49 9959 50 S

329yl ! il yog 311

P39

ol yiw! oy

soslie (3 p03 5l (S L) S an @ 3955 50 13T ey anlie Y yloges

09,5 b Sls pe BLS

oyl yoalilT 05,8 4 o lo e DS FHHH

20,5 0asS

|) Q? alssl> @P:L: ‘5).0.5‘).” 6[&09)5 S cl

leslocawss sl

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.17.3
http://jabs.fums.ac.ir/article-1-1836-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-02-07 ]

[ DOR: 20.1001.1.22285105.2019.8.4.17.3 ]

BDNF 0 0l 34 eslie op205 psils

WAV Olnss [ £ ojladt | gt b | Ld (S pole ol K15 alrs @

P <o) bl o 1 OVoleds Joaz) oyl 0e>g
Glol o (+1AY)) uSile aSil @ azgs b g (E= - ) +/AYA
b dglie )0 00isS s s pmalill slogiise (+1TYR) jlre
ST Gla g CIYOV) JLre Gl il o ((/FFY) uSKileo
Ol &5 285 S lgd oo Cawl S5 0SSl
Solobine jobay 0ariS (555 sl hge 05,5 ;9 BDNF jiis
S Ao Ll 0uisS colinl gla jige 0,5 3l i
slme slatse )3 BDNF ()5 Ly 5 (steglie 1 ye3 0,99

Lol azls )"“l’ Slosre yobar el Il Joe jliang o3

G psio ;o wies o LS F o ¥ sla loges a5 aisS les
5| s eil3lT sloige 09,5 (eSils (TTKB 9 BDNF) jiagsy
e 90 4 38 rizmas Cawl 555 0 Gloise (Sl
0aiiS (b))5 sla b 09,5 (2Silee (TTKB 9 BDNF) (iag3,
Ll 353 00isS Col il b ige (Kl
5lo5,5 55 O 53 BDNF yiiie (:Silis aglivo (y903] b
930,00 5l S llas mhaw )0 a5 aes o plii ) o fhge
sl ige 05,5 ;8 BDNF e cro licebl so,s 40 L

LS)‘%_;‘-'-" usl.cu IRVELY U’“"))5 9 oS u}‘).....u‘ ‘5)./:“‘)]]

s )
pe
3
1o
a
3
0.5 8
>
0 A
m
39 yeal AT ol il yogl T o0339 ol ! s
o 3 5ol T slosbga 3l 09,5 93 10 BDNF pusite (puS0les g &l pes a5 =Y yloged
2 ;
b
15 3
3:
o)
1 T
Q
05 o
<)
0 oM
Ay ¥
.
'_
329 sl ol sl yos 301 329 ol ] ol

o 9 5ol T slagige 09,5 93 13 TIKB puite (paSilis 9 Sl jas s —F Slogas

journal.fums.ac.ir

ARRA



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.17.3
http://jabs.fums.ac.ir/article-1-1836-en.html

“g’:’ WAV Oltnss [ £ ojlad | prdn b | Lad (S pple ol K15 alrs

OBed 9 031 pimn puzoME

[ Downloaded from jabs.fums.ac.ir on 2026-02-07 ]

[ DOR: 20.1001.1.22285105.2019.8.4.17.3 ]

Solp Sl i (F ogel il lp e g0l

[ERSCHY L il ylg
sig df T sig f
e Y- -V /AYA -/yay IVYD

<IYOVNY-ALA

ARR SN

oy gslM;LJ

Hlre >l oeleo
SARARRAR ouiS Cal il
BDNF
AR RYARTAIA 0diiS 3,9

Gl b ige 10 TKB juiie Condg dulin gly Jiiws 5 (y305] @l =¥ Jgor

ol lp 2 )]
Ll g

Sl Glp Cond (S 3903

Ohen 5 apiome Sladon bl b guen il ol 0l
23 (M) ohlKes 55,5 699 (V0) ol 5 5,k (V)
5 SxSsS (YY) olles 5 (55led Dliios mls b olas
Lol (VF) e 9 Silga 5 g (YY) ) Ko

5 aliblo py aglie (055 codlad b o) Sen 5 (55l
@S Noged (wyp 1) S 2SS Glgzmiils (g 55 Jalse
Sy stz b iy BDNF e aim o a8 ol oLt
b o (Sdassy Jalse 5l Sogp ol edls oy
Slyeatd G a5 0l Lt mlS eizran 28)K5 518 0 ye
o (S y595 Jelse 5l Semed lo g bl o
(YY) cuslad 092

Tobas 2 Saslie o5 ahn A B oo 5 sagine
o Sodi S g sae 5l ol Fide (5089595 (s
@l 20)S coypn |y Jb 5 sl culiann 0 B LS
dolie )3 (s ped 09,5 J0 BDNF .59 ol a5 ols ylis
Soglie (n o3 g CBIS S92y (5 loline Dglas (]S 09,5 L
Sial3dl b, cwlSsen o |, Trk B 5 BDNF (sloyaiis
(V) v

ol (Review) (g9, dlie S (o0 o Kan g Silga o
38,8 sy ol o131 W BDNF 1) Soy codled g oy ol
Sl o dewg 4 daowe BDNF clale as ols lias gl

ARRAS

e Gl
<I¥A- 030 -

<[OYYATYYY

o g ‘_gl.ho)l.n.i

oeSile
DARRARAE 0uisS ol !
TrkB
-[A3BYYYY 2alsS )5

5os,S 55 Ot > TRKB jiiie (:Silis aglivo (5031 b

Ly soys 0 31 iaS (sl o 45 o5 ams o L5 e
o ige 05,5 95 ;0 TIKB e o liebsl asyo 40
gl 0aiiS hyys eli] g oot Colmul g palil]
s dlin o W (Voleds Jga) o)l 3525 (5 1o Sxe
Gl g (+/1390) eSilue k) 4 dxgi by g (t=-Y/- Y$ <
b aylio o 00 5555 sl ilT slogige CIOTY) JLs
Syl T Gl ige (IYA) Jlae Gl izl o (/YRR) (1 Sileo
eSikeo 85 28,8 4t s on Sl 55y 00 ol
a5k 00t 3355 6 el slaige 09,5 90 0 TTKB e
oaS eliiul 6l slagbge 093 5l i 5 lolins
2 TIKB 03 Gl (rogliie (ayad 050 Sy azmilys Canl
Sl ssbar s alill Joe sl o155 alymo slabse

el azals Lot

S (29,5 650k g abible il a5 ols (lad Budow )l

Camnd & 0539 00,5 28l ;0 STZ « gibay (49,0 B2y 5 abemgts
heslie el Gpian WIS (g )loline 28l @b 05,5
il osdle 03,5 s poulilT sla e 45 5 S0l L2uliil sl
TrkB 00,5 s BDNF ()5 (b (il il cely (oglia 0 o3

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.17.3
http://jabs.fums.ac.ir/article-1-1836-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-02-07 ]

[ DOR: 20.1001.1.22285105.2019.8.4.17.3 ]

BDNF 0 0l 34 eslie op205 psils

WAV Olnss [ £ ojladt | gt b | Ld (S pole ol K15 alrs @

L) 33,5 he Slayigs il oo

5 BDNF J8 jl (glapdss qras Jolge a5 w00 ,l0
ol g (e Gladl eSS 0ilal 3 cege 285 IGF-1
s ,S a0 LYY PY) ansb o e3 p aseliel il
5 oras glcdl LSS 5 glauds uas Jolse (o alal,
Slockhle  (F)ad Giyed Sl 4 bgje Slatts G
o5 45 mealed blozil wuilss oo (YO Y'F) IGF-1 s BDNF
LIy erae slocdl hSas (il b ol (Sae (5508
il LU, s AD s g 6y ol ials

asllas sloools ‘piomen o 398 Olaass @Lq 4 axgi b
gy wlg oo (Soglie o yad &S 8,5 Azl lgi oo pol>
ol el TrK sloons 15 5 lacndy s ()5 ple (il
20,5 alhdl> 5 colil codled
oy 33 g A0 Cudgdze Juo 4 jols ddlas o
Joe Wl (sl Crmgiyeiy il G5 5l skl L (053
Lo 3,5 5l 00,5 oo Slgiiny a5 el oals oolatwl (5 el
oy Sl Oeimren 005 oolaiul jelate ol (6l y .x...,5J...aT
oSb Bls ogesl 5l OUl 04 Lo 4 cadadl> consy

Lg)l.d) Lgl.(bus,c)‘ ).:Lm w‘yd as JJQ; oolazw!
D8 13 oolatuls ge

S098 9 LS
aSLEIS (2555 (S39ds5d (6250 asliplly ol dllis ()l
S oS L glel Gler ad oSails (p255s psle
5 llie oBaiag .cwl EE/92.24.3.17666/SCU.ac.ir
bl wasails  JoSS OMeass 5 oidgh p o Cdglae
ez g olSils Speels 0uSls S 055 o yioee
S oSy prime ol g glegh Ciglee 5 jlsal
Gz Gl plosil po a5 Slsal jmligainr (S psle olRadls

Sileion (G10)a8 g ;Sas ilosges 55k

&L B,
Al 00 S5 el |y a8l o)l A5z i

journal.fums.ac.ir

ol i b oo Bl D Vb g (ol JLad L (s5lge
u|ﬁf6ﬁb@&@)as e aS aiole slpi SYle 5l
OF) el Lais BDNF

gl (rped atin B oS Ws)S (B ohles 5 5L
2359 Sedlsd 5l s BDNF ol )5 (850 (al3dl iz ge
O0) as Jld e (Lo ol 8l s

b eglie cnyed aliyy 5b ol)Ken 5 29,8 60 wpo
Oliee 2 1y 3k e b (Shaglie (nyed sl L) 0y wad
45 ol s gl 0,5 daplio 4y 28 ol paiss 5 BDNF
50 o2 ol Sad b geglie Ol yed jo oo BDNF clale
(YY) 2l il ol aoe b oglie iy s

S8 (el i VoS wdl s Gl)lSes 5 cS S
5 BDNF (&5 )9 Collab 5l Gy sbas 5 42y gsbans 2 5,56
Aid,S 5158 izes Ll plle ole> o8l o IGF-1
ol Saerle g BaselisS alidls o loline 3 oy s
(YY) sl ol

Sllgeo b o3l (g5, p i polo Dligios 15145l
2l awlie @y mlio 13 Whoadiplm! s yalyl & ol
] Sgazme Sladzd plu b Gaios

5 Sopd Codld aae Ol il gousin g it Ollas
Sl 5 6,50k Sl wile (s 3ae slod Shos (59, 2 (8559
Slodo o302 5 (YY) 3550,58 «(¥9) liss o Slae (YD)
s Wilos,S ol Slllas .ilosges 0l g gy 1) (YA) 330
Sfes ogz o (WSie csly BDNF o5 ol ialS
Sbwl g albl> 2ol crge ays 5 S9doe el
SeirelsS clled Res Bk 1Y) 09 e sl T 6 le
2 S5 rsS e mela g Wliee MBI S e b
Sls LBy )9 5l A (Sere srMSSE 3 e S
A\Y)

Slasi i )3 9% Gl Ol o))y Dl ped 4o
Bl slasSge gl 5 g calS gnd 4l ) i sl sl
ol pl acgezs (VF) Wl oo ml38l BDNF aile
ol oo Il Grgas 4y 5 ALl S5ug g Wl oo
s5SB Gl el 5y &S alll uizeen (F0) wigd
JoSis el Sl (Ko 098 o0 e )3 B9ye JLBgusl wl,
P p g 99 e Alide Slaciend )3 ux S nge

VY



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.17.3
http://jabs.fums.ac.ir/article-1-1836-en.html

‘!?),:’ WAV Oltnss [ £ ojlad | prdn b | Lad (S pple ol K15 alrs

OlSad 9 031) pima (puzoMe

[ Downloaded from jabs.fums.ac.ir on 2026-02-07 ]

[ DOR: 20.1001.1.22285105.2019.8.4.17.3 ]

References

1. Meamar R, Dehghani L, Ghasemi M, Saadatnia M,
Basiri K, Alaei N, et al. Enalapril protects endothelial
cells against induced apoptosis in Alzheimers disease. J
Res Med Sci. 2013;18(1):1-5. /in Persian/

2. Mayeux R. Epidemiology Of Neurodegeneration.
Annu Rev Neuresci. 2003(26): 81-104.

3. Hoyer S, Lee SK, Loffler T, Schliebs R. Inhibition of
the neuronal insulin receptor. An in vivo model for
sporadic Alzheimer disease? Ann NY Acad Sci.
2000;920:256-8.

4. Sokolff L. Relation between physiological and energy
metabolism in the central nervous system. Journal of
Neurochemistry. 1977;29:13-26.

5. Lee MK, Graham SN, Gold PE. Memory enhcement
with pottraining intraventricular. Behavioral
Neuroscience. 1988;102:591-5.

6. Mohaddes Aredebili SM, Yeghaneh T, Gharesouran J,
Rezazadeh M, Farhoudi M, Ayromlou H. Genetic
association of TNF-0-308G/A & -863 C/A
polymorphisms with late onset Alzheimers disease in
Azeri Turk population of Iran. Journal of Research in
Medical Sciences. 2011;16(8):1006-13. /in Persian/

7. Jellinger KA. Recent advances in our understanding of
neurodegeneration. J Neural Transm. 2009;116(9):1111-
62.

8. Tapia-Arancibia L, Rage F, Givalois L, Arancibia S.
Physiology of BDNF: focus on hypothalamic function.
Frontiers in neuroendocrinology 2004;25(2):77-107.

9. Kernie S, Liebl D, Parada L. BDNF regulates eating
behavior and locomotor activity in mice. The EMBO
journal 2000;19(6):1290-300.

10. Kuipers S, Bramham C. Brain-derived neurotrophic
factor mechanisms and function in adult synaptic
plasticity: new insights and implications for therapy.
CurrOpin Drug DiscovDevel 2006;9:580-6.

11. Eslami R, Gharakhanlou R, Mowla S, Rajabi H,
Mohammadkhani R, Zarbaf R. Effect of one session of
resistance exercise on mRNA expression of NT4/5 and
TrkB proteins in slow and fast muscles of Wistar rats.
Journal of Sport in Biomotor Sciences. 2012-
2013;6(2):73-82.

12. Cotman C, Berchtold N, Christie L. Exercise builds
brain health: key roles of growth factor cascades and
inflammation. Trends Neurosci 2007;30:464-72.

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

14. Huang T, Larsen K, T. Ried-Larsen M, Moller N, C,
Andersen L, B. The effect of physical activity and
exersice on brain-derived neurotrophic factor in healthy
humans: A REVIEW. Scand J Med SciSports
2014;24(1):1-10.

15. Yarrow JF, White LJ, McCoy SC, Borst SE. Training
augments resistance exercise induced elevation of

\RRA#

circulating brain derived neurotrophic factor (BDNF).
Neuroscience Letters. 2010;479(2):161-5.

16. Miu A, Andreesucu C, Vasiu R. A behavioral and
histological study of the effects of long-term wxposure of
adult rats to aluminum. Neeurosci. 2003;113(9):1197-
211.

17. Crawly J. Bahavioral phenotyping of transgenic and
knoekout mice experimental design and evaiuation of
general health. Sensory function. Brain Res
1999;835(1):18-26.

18. Godfrey JK, Kayser BD, Gomez GV, Bennet J, Jaque
SV. Interrupted Resistance Training and BMD In
Growing Rats. International Journal of Sports Medicine.
2009;30(8):579-84.

19. Greg K, Hardmana RJ, Helen M, Scholey AB. How
Does Exercise Reduce the Rate of Age-Associated
Cognitive Decline? A Review of Potential Mechanisms.
Journal of Alzheimer's Disease. 2017;55(1):1-18.

20. Mojtahedi S, Shabkhiz F, Akbarnejad A, Salehian O.
Effect of 8 weeks Resistance Training on BDNF and
TrkB in the Hippocampus of Adult Male Rats.
Armaghane danesh Journal. 2014;19(5):380-9./in
Persian/

21. D.Church. D, Hoffman. JR, T.Mangine. G, Jajtner.
AR, R.Townsend. J. Comparison of high-intensity vs.
high-volume resistance training on the BDNF response to
exersice. J Appl Physiol 2016;121(1):123-8.

22. Shahbazi M, Shayan A, Samadi A, Nemati Z. The
Effect of Resistance Exercise on Memory and
Neurotrophic Factors in Sedentary Students. Jounal Of
Development And Motor Learning. 2015;7(1):1-19./in
Persian/

23. Goekint M, Roelands B, De Pauw K, Knaepen K, Bos
I, Meeusen R. Does a period of detraining cause a
decrease in serum brain — derived neurotrophic factor?
Neuroscience Letters. 2010;486(3):146-9.

24. Huang T, Larsen K, Ried-Larsen M, Moller N,
Anderson L. The effects of the physical activity and
exercise on brain-derived neurotrophic factor in healthy
humans: A review. Scand J Med Sci Sports.
2014;24(1):1-10.

25. Fordyce DE, Wehner JM. Effect of aging on spatial
learning and hippocampal protein kinase C in mice.
Neurobiol Aging. 1993;14(4):309-17.

26. Hiroshi M, Naohiko K, Takanori K, bKenji M,
Kiyomi T. Exercise enhances cognitive function and
neurotrophin  expression in  the  hippocampus
accompanied by changes in epigenetic programming in
senescence-accelerated mice. Neuroscience Letters.
2018;665:67-73.

27. Lin J, Jing M, Yi Z, Chun-ni Z, Lei Z, Feng-lei C, et
al. Effect of running exercise on the number of the
neurons in the hippocampus of young transgenic
APP/PS1  mice,Brain  Research. Brain  Res.
2018;1692:56-65.

journal.fums.ac.ir


http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.17.3
http://jabs.fums.ac.ir/article-1-1836-en.html

[ Downloaded from jabs.fums.ac.ir on 2026-02-07 ]

[ DOR: 20.1001.1.22285105.2019.8.4.17.3 ]

BDNF 0 0l »2 oglio op2p05 psils

WAV Olin [ £ ojlad | priin J [ Ld (S 0 she ol K515 alons ‘!?,’:’

28. Sung-Eun K, 1lI-Gyu K, Mal-Soon S, Chang-Ju K,
Byung-Kwan J, Hoon-Pyo H, et al. Treadmill exercise
and wheel exercise enhance expressions of neutrophic
factors in the hippocampus of lipopolysaccharide-
injected rats. Neuroscience Letters. 2013;538:54-9.

29. Vafaei AA, Jezek K, Bures J, Fenton AA, Rashidy-
Pour A. Post-training reversible inactivation of the rat’s
basolateral amygdala interfers with hippocampus-
dependent place avoidance memory in a time-dependent
manner. Neurobiol Learn Mem. 2007;88(1):87-93.[in
Persian]

30. Coelho F, Vital T, Stein A, Arantes F, Rueda A,
Camarini R. Acute aerobic exercise increases brain-
derived neurotrophic factor levels in elderly with
Alzheime’s disease. J Alzheimers Dis. 2014;39(2):401-8.
31. Wang S, Chen L, Zhang L, Huang C, Xiu 'Y, Wang F.
Effects of long-term exercise on spatital learning,
memory ability, and cortical capillaries in aged rats. Med
Sci Monit. 2015;21:945-54.

journal.fums.ac.ir

32. Van praag H, Christie BR, Sejnowski TJ, Gage FH.
Running increase cell proliferation and neurogenesis in
the adult mouse dentate gyrus. Nat Neurosci.
1999;2(3):266-70.

33. Aberg M, Aberg N, Hedbacker H, Oscarsson J,
Eriksson P. Peripheral infusion of IGF-1 selectively
induces neurogenesis in the adult rat hippocampus. J
Neurosci 2000;20(8):2896-903.

34. Cassilhas R, Vianna V, Grassmann V, Santos R,
Santos R, Tufik S. The impact of resistance exercise on
the cognitive function of the elderly. Med Sci Sports
Exerc 2007;39(8):1401-7.

35. Coelho F, Pereira D, Lutosa L, Silva J, Dias J, Dias
R, et al. Physical therapy intervention (PTT) increases
plasma brain-derived neurotrophic factor (BDNF) levels
in non-frail and pre-frail elderly womwn. Arch Gerontol
Geriatr 2012;54(3):415-20.

SRR



http://journal.fums.ac.ir/
https://dor.isc.ac/dor/20.1001.1.22285105.2019.8.4.17.3
http://jabs.fums.ac.ir/article-1-1836-en.html

W Journal of Fasa University of Medical Sciences | Winter 2018 | Vol. 8 | No. 4

[ Downloaded from jabs.fums.ac.ir on 2026-02-07 ]

[ DOR: 20.1001.1.22285105.2019.8.4.17.3 ]

.Oiginal Article ]

The Effect of One Session of Resistance Exercises on Expression of BDNF Gene
and TrkB Receptor in Alzheimer Model Male Wistar Rats

Jafarzadeh GHY, Shakerian S*, Farbood Y2, Ghanbarzadeh M!

1. Department of Sport Physiology, Faculty of Sport Sciences, Shahid Chamran University of Ahvaz, Ahvaz, Iran
2. Physiology Research Center, Department of Physiology, Medical School, Ahvaz Jundishapur University of Medical
Sciences, Ahvaz, Iran

Received: 24 Sep 2018 Accepted: 10 Dec 2018

Abstract

Background & Objective: This study was intended to evaluate the effect of One Session of resistance
exercises on expression of BDNF gene and TrkB receptor in Alzheimer model male Wistar rats.

Materials & Methods: 32 mature male Wistar rats with mean weight of 230 to 280 grams were chosen
and divided into Alzheimer and Sham groups. Rats in Sham group received normal saline while rats
in Alzheimer group received STZ via intraventricular injection. These rats were then divided into the
following four subgroups: 1. Resting Sham, 2. Exercising Sham, 3. Resting Alzheimer, and 4.
Exercising Alzheimer. The two exercising rat subgroups, exercised 3 times a week for a period of 8
weeks. Exercise included lifting weight from the ladder At the end of 8th week and 24 hours after

last exercise session, the rats were scarified by head separation. Hippocampus tissue was precisely
extracted and samples were sent to laboratory for molecular and cellular tests. To determine the gene
expression, RT-PCR method was used for analyzing the data and ANOVA was used.

Results: The amount of BDNF, and TrkB between exercising rats and resting rats were measured.
These amounts were much higher in exercising Alzheimer rats group.

Conclusion: It seems that eight weeks of resistance exercises increased expression of BDNF gene and
TrkA an TrkB receptor in Alzheimer model Wistar rats.
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