AP Gliwo) _ (oijys (siums) polke
FAN =YD 1 o oF & ylois V590

AY /o510 bl g,

AY Ve Ve s Gy b

F o e, ¥ . . . yea Y . * .
= S ity = B plol ool (o (350 =1 Jg el e — 5955 ooy
Aeéb’w m)

it T U 5Ky ol SASETS ¢ g peils ol dicaa” ks polisd 15" g)
Ol -] o sl 35 SIGT SUSGNS i1 o3 5 (e ot o SN cutly prlics ) 1SN
Ol s jlaal o Lisin Ky pole oLl oylof iyl poliis 15 F
Ol It s [ UL o 5 pole 9 (e oy SUSLEIS ey ol 1.0

ouS

el gt o 5 ] e A g5 A gy lS L L5 5l a5 BDNF) jie jl siie by a5 55251
2 BDNF zals .ol oo 2ols codled olais 51 s sasallo (lyg0 50 a5 cusl oo gi56 51 (S5 g 09d 0 g
b U 55 5,8, IS s § 8,55 o iB (65,51 paenorlin 5 158 iz ¢ it g (g5l calails
P s i gigiy ol bl 5l Bue 0,5 T slr sl o5 5l (S g Gl |y 95eeS 0l Bl 59
90 ;0 (Bolas jg bas atalls 0,0 Ve jglate opl gly 05 diedls (o je 50 g BDNF zlass 5 (o3l Ol o3
05559 33 xSl 5 (o PERVIEY (025 05,5 1 Jlo FOEVIFY S 05.) i 5 b S5 5 (%5 03,5
Earts 3 b el YF Lo Sogoj] &S 51 i omads (o, SskeS VIEVIOF oy 25 0,5 oo SskeS VIEYOA Jui5
WS dy (2785 05,5 s ol Jasds (65 055 LU S jg0is (s y03 8590 0l 5l oy sl YE 5 0y s
JrsS 09,8 as Jlo o ais )5 o |y Dy (o559 by (a8Bs £r o 4y dul> 2 5 aul> O aian j2) alin
S 5 4t Ul il S g2 T Al 5ty 0 5 e 5 09,53 233 S ot
L awslio jo ()25 05,5 10 pyw BDNF zghass a5 ols lis loasdly .o ooliiw] Jituws t 51 25,5 m &uslie
S Olgear 3y Sl el oS 90300 Ol Bkl @l (P<e/e0) 2l (il s ol jsboay J 1S 0 S
2 BDNF a sl an azg b oonlpls g so diadles ()15 o 0w BDNF zghais 2015380 o 350 5 cpal (g,
oIy o 5 aieneS Sl el b2l L) O o5eS Glsiee sl oS (S mia Sl n saielle s
25 Ol

Soals” slojly
BDNF. )l il

Email :imanzakavi@yahoo.com SANPAFYBY & (il : J ghunno B 99 *



IWAF oo oF 85las ¥ 899 1oy (s poke svs

EVRY-T
2 oS G a5 Sl (prae 0l glaygSB Sl (So (BDNF) o 5l giee S8 59,95 5525
Jbe 5o 5k Godsl BDNF .OVYYA) 0)ls Guisnsl 5 imlion i Ss dopygys o8&
a5 s oo olid ool wwled ogdleas (YF) ol i VAR Lo 1o 5 () o> jxe 31 VAAY
515 65 pedslin 5 156 i vg,li8, DS ¥V Y)Y (6,050l alisls 5 oge i BDNF
g (CNS) 655 o (omac oKiws juizmen 5 e lacidl jl olaxs lawgs BDNF (Y0)
oo b g3 (5 50 (rizmen 3)00 3929 j9deh o p28 5 culSge 50 5 (TOTA) 09 oo
bl a8 wisls Lis (Vo) o),es 5 5,8 (YR) 555 e bl Sy 5 Loasdly o yos 45 Cilisea
pro BDNF zslaw a5 sba )ls 0929 b bge ;o jie 123 9 prw BDNF gshaw (o Cuie
a5b 33 BDNF 1 o650 wilgs oo

(Sopdl ymen ald s BDNF (ool zsho o Jlisl bl Gilise olallas
25 S0 3 e kil 5o s Jie 155 0Seile elil] i aras WS G5 S]
WS 5 gan 0 wls roly gas gbla> 185 BDNF ax 31 .(V¥F) aies oo olis |,
Tobw S S5 S5k @ jees il 5 Soshe BanS b plsiedr Cwl (e (oras e
O8) el ol o Seidlygti (glon ez 5o (1 A 5 s5es8 sl (l3¥ b 3> BDNF (oYL,
25 86 2o (rizmen BDNF b (1)) 95 g0 adeiie (5535,5 0l rd Sslem 53595 50 5
Sldllas )5 1) 50 BDNF gl 5 oS g0 ool |) 535950 «(pyped a5 0l asiiue 9,5 00 )8
BDNF laclale Bge il Glal ,5 a8 coul oas Laseiie (V) 500 Yo Sludl 5 Sl
S5z Slely b Vb o b SoeslisS 08 5 (YA) Lawgie @l b oyl 5l oy akolddl p e
odls 0,55 jhe >lg pam ;0 MRNA BDNF yiol58l b 8558 Sl el (Dbl [0 (OY) o)l
Lol capd so 2l |, Sllge> o ealS gt BDNF sbaws b ol oym b ol o3 (FAXY) ol
o500 ;0 MRNA BDNF )Ly ax 51 «(YY) S usSae |, BDNF o ialS ol wilgs co (15559
Wi oo ails, S Cllad Yool baazdly ol olol p ool @aod 90 Cdlus b e joboay
Lo & Comnd 05 S0l b (pped a5 w3l s o0 wlalllae ally S5 o BDNF golaw
BDFN sho cizmen (FR) oS o Jol> (55t BDNF 55y 0 aids Y9+ )3 Lawgie ooud

olis 3l Olalllas (OY) 08 S8 BDNF o158l ay wlgh co 0 el oSl diinly (3 ol 00l 4y



SYY el (519 50 yus BDNF gelans 53 Sy iy poi il

Sgd g0 s LSl j0 g BDNF iol3dl 4y Wb als b GowolisS o ped (sloo g a5 wilosls
4 ol 4o pre BDNF (o138l 005 o 5k sl zobaw 4y 0 o3 0LL 51 G (BB 5 OVFYANF)
Ly ialil a5 aps 3 onl 5 azsly oyl (00) ool La o sl 4o alibls (5500l Sgugs b 5203
5 s el S S e Cyle il duhe e Cudhs gly Cenl Sas (55 BDNF a4
oled b oS ol plas 1) Saw cdld g ppw BDNF slacale o (wsSoe (bLS)1 o))
bogi oadoslitul delidw yy rizmes (YA) 0B (o) o0 50 551 e AR50 5 )l nplS
olad Jled g S AIL aslie jo (Sow JUb 05,5 0 1) 65 0mb p e BDNF oo () Sen 5 ol
g oz SlodSs 1 (o ohialle G Slleb g s Cute Sl 4 4z LA Sl
O 5 o 551 Sy (Dl S ] 0 oS 05 se (B yme iy ol ar Gy b
VAV Jlo 50 o8 Sl a9 503 Ceodls Cus 5 d9ue Sl (2B9y M (1) S9d o0 35 e
ORS s ( Solos dlml sliae 4 (3595,08) My (VA) 08 2rkas Dy S5 Lo
2 D8 g Blasil gy a5 Conl (o) 5l IS (D (s yed b, (FA) csl 25
b9y ! oy om L il b A ez 1) dlae aSl s @)l 35, o slaplail ples
S @y 9 0 oo bl (S5 See)le re jo a5 oad LSS Gload J S Sl g el
Slom L_;OLJ o pamie B9y 1) (55 ol QD5 (V) seogo Gralidl s 2 50 1, ol 8
Jols (pila S5k 5 4 olae dawg jglateds (e il 5 edS wogli | (oS 5 ol o oS
2o Ghs wedge @S ey lp Gl (TY) wlos,S (8yne gl oo oolittul alae
V) 3510 55 s liios 4 plazalls 5o adlr (sl i1 Lo s Sl 3 Shos Sguge
GlaFobel 5 Sar slacas plad copiw pled (sl iy (B39 45 wilea,S (3155 5 Slalllas
5 Wl Balllas 4 by Sl 8,0 025 slaiRsly e OA) Sl eslie il oy
Ol @ 9aS 5l )l e (Sl Slidss (uizen (Y0 FF) Coul oad dgazme Jluiloo ol 3l
09aS JEls o a8 S yse Sladed Gl Sy ye (FVF) wlasly placelle o My 5559
e (1) 05800 o SlaS 5 ol crge (S My Sl ped 090 S oS Sanl oad 18
Slobine 2alS s (i Dl pad 0,90 S 0,5 ol (RS 0 (VYAY) o Sen g (5555 Jle

() o5 oo Gl aiellu lo e o oy SLLS 5



WWAF Glno oF 5,Lols oV 8590 ( o)yg (o) pole SYA

Tobw 5 e (el aaa VY SIL Bdon eSh eyl 5 Oliass gl (@8l 4 ax g
Oy i sl ol o U Sl 93940 (5lo S5l el a8 55 plwil anedls 15,0 o 0 BDNF

2SS

ewlgig s
Lo PO L £ o0 aiadle Yo yol> tagh )bl Gges sl o ymbdns g9 5 ubis opl s,
09,5) 98 (Sl 5 (p 5ok VIEVIOY ()25 09,5« SlS VFETIOA 505 05)5) ()5 el
Sl 08 latalls olEaylul 5l (e cilo VWYEFYAD o5 05,5 «yio il \WFEFOY 8
D el [ g (2575 09,5 90 4 (ol D)0 5 L]

P e 250 dnd 0) @ie VY e 4 (0285 09,5 daages] 5l oseilite (5 5l
Salae Mo (@0 S 25 g e Sug )3 Slu el SNy My Sl el 4 (4RSS 7l
O $ 5ok S 5l Gliebsl (sl (N Djpots (s Bl aled Ty 2 ped  (grpe NS
S0 pletaly ) bl pgil pge 50 g Oyl latalle sl by adlsl o0 08 e 1SS,
Wl s g (Sialon (8l jslaiedy ouds S g sl Ojson OS> plad eizeen
2950 388 s ed gloasli b (ao (nl Dl yed &S o e 00l (hjga] latelle 4 (g S0l
Connd ds A3 (3 pod dmdz 50 (V2 VO el FF) clils cillas g ool Cavsdy DYl g lacliS
SV o Slypes adyl cdl el g My Slases Sl (o0S pF e e
S 59y 2 Dl yed Job i 4 Sl yed ul 285 o0 plowl eolian] g atnds woaplys alie
ool 5l Ol ) ol i (pgo &an id ) Wbl oolainl b Ol jed pgo Jusw 5 (gl dan 2d)
A s c0dlgs Sl )0 ol Sl o3 o o 08938] il  Souzey 5 ol 4y aalol o g g5,
Sl a8 F ok o SlS e e gladl ¥ coliinl 0,00 G puiores aiald Colas eoliws] 4
aids Fe B ol ol > obsjl s wdyi S > e sl SS sl bl Gy Sl oS Gl
A e plarelle 608 slacd i @ azg b L Lol Jol cule) g peiie SLL olud> o
ObL LSS eopla b coles 5o 9 wad £9yd SIS0 mh b Sluped &5 Ojg0 (pl @ oo a8 S

Iy Sl el 0l deogs Lajiysoyc_hw&)o LQ@O%)‘T:LMB Sy Ol jod iy G s a3l



#Va ol (513 50 o yus BDNF ebans y3 uidly by yoi il

00,5 o o] b og0j] azpliz aims plowl sl 4l oLl 5 0y pulus! & Ll b
e 4 ale e SO Al e oy s QB o Cwd Sl 1y 0es S WOl e gl s
poe 5 b gogeil 60,8 Glacglis 4 azgi coms 3y50 (nl Caley iy aly ghe 4 b WSk
28,5 o ol o Vo B A el o o ped Sladz soles e T (5055 e by 3,0 ol
Sy Ol i plasl 5l s aizzlo 095 diljg, slacdled 4 Lasd Ol pod 5,90 ;0 wald 05,5 ol 3
ol Josay 9031 m 09,5 59 o 3l el el 5l (o

3T ALl 5l ey s YE 5 ol g, 51 b el TF sl o 50 )0 laoges] 45
e ay g Jiie olSilel 4 c puay oaiis pslaer (o> sleaigal sl Jasas (55055 vandr
Ol omed sln 955 Iz Lol s 0 Soeiy il aiBo )0 590 V00 e p b aido ) -
loly 5 (ELISA) _wlsiay] i pazl Ubs, 4 BOSSTER oS 5l py BDNF clile
A s (0 50]) S 8055l il S Sl g

BDNF 5 ()55 b o Jolis bayiie on o ogo3] slo Sy sin ln heos Sl
39,5 50dsS ygesl 3l ookl b baosls qu558 (pogr Jlogi (o 3l g - o0liil 09,5 55 )3 oy
Jie t 5] (25,5 0 Bl polaiody g Ao £ (35l 5 (29,5 0950 Aulie (sl Bgi o
ol 5 8,5 bl 1A dkes SPSS lidle s 5l eslitel b g )lel Slasls &S . eolit

Sy $2S gl 0 elS ek (55l slaJuloga 10

B il s

Vodsar celoadools Las Y Jsaz 5o J5S 5 (025 Glees S slagoses! Slewa (s
8late BDNF o yos polie sls ()l gl ams oo Lis Wog,S s |y oy BDNF &l e
S 5eSloe Alie | S5 (P 18) il (ial53l (s lobine jsbots Dl o yo3 tie VY
USS 5 (YASIVEVYVEIVY (ygail s OVEIVESFAD (05l ins) oy25 035 0 pyws BDNF
Olis My Sl yes atan VY 5l o Iy (VVAIYESV/AD aejl s MNVY/EEFA Y onsl i)

P=ele oY) Canlaiils g lobne iol3dl 29,5 o Glaaslin (o a5 w2s



AP Gl oF 6 Lol oV 5590 ¢ ilijyg (umn ) pole A

(55 k538 (s i) 03 (JLo) om0 olus 09,5
vy VYE 2N ) Jyus
v\ yYY 3 Ve e

75 9 J S og,S 30 (y903T s U (903 i I gy (S yitn Ol pudi Y Jgux

_ - el
P i p . o903l 0903 e 095 T
Jianno Whaansod )

o Syt Sl jlire St (Ko

welooY  CEFYE meYY O YVED WWANEFVALD  WYEEFYFY S BDNF

(pg/ml)
sefe e flovY YAZIVEN V2V WA E=2JEW =)

P<:/:0 gl o g lobas

350

v/YAs

E

> y/\VE R
= O o
LL

=

a

[an]

S
150 enyy YA ¥

JAS es)s oy (S o5 09,5
O 03 4id VY 31 L ylosedlw (pg/ml) BDNF dg.o)’iuug: 9 u,.n)id..u; ooy Sileo Y Sl



$ M allos 0 30 o s BDNF s 53 Sl g poi 5

S A g S
oMy Dl o3 5B gy a3 35 gl ¢yl dalllan ¢ F st (S92 g ool
s yo5 05,5 3 s BDNF zglass a8 sl o)l gl ol el ()5 o BDNF oo clile
Jolins 2l YA Jlo 53 ) Kes 5 S il cnl ol 5o 8l SRl S 098 4 cons
sl LSL“@%*}] 2 (83,00 4iB5 V0) BawslisS (3 pe3 51 us oy BDNF zglans 1o 1) (oS
b pped SaolisS (sloo,90 45 0is,S L5)l5 oKan 5 By aizan (OY) wo S sualie pll
03e3l S b ey BDNF sl 5o 5)lubl Gl czrse (Slaids V) lawgie Sl
e B sy b OhlSen 5l OF) 9530 Gludl lagiogesl jo (Suilels b onig) iy
SIS el SLl GogesT AD 5o Sy ells slais) 5 she 5l Gt ey Sidgisysd )5S
SFYLBDNF oy o w5 Lawgio s 5 Ll gy collad (slaalag il a5 pla oges] wis,S
55 S 5 iy S LIS () Qs s e Celled 4y olo yo L Ve 5l gy 45 g5 4y e
o,8l jo 1) oy BDNF clalé ol> o5, a5 wisls (5155 S o00S olez o 0 055 Gudod jo
g Sedlad asls ol VooV Jlo 5o 58 s g bgw ((17) sas e Gl S p25eS
Joeod Jedody (ad30 p e Vo) Lawgie ()9 Sodlad b alie o (480 1 V0) SaeS
b sadple Slisis gl a5 (FR) o900 yzeie BDNF jolie jiiny Lialiil 4 yieS (o ji
G Ao sl LYo 51 azd Saloul Sldllas &) azgi b oo Jlskan pol> oo slaasily
wbe ;o 50 (B Sl olawi izmes 5 (S ped U (g oS 890 (09 sl 4 (g0 S
o8 oLl

Ballas 2z 55 L5 Gl sloSog03] BDNF (55, toglie 95 5| (o9 Sl o3 il (5355
Sl yed Aol Yoo d Jlo jo oKen 5 phed o imgh ol 5l o5 50 Conl 00d )y S
Sl s pae basme lis b 0,5 1l Wl soeiils YV (gg, atan VY Cow 4 1) weglas
5 Sl cppizman bl lgken pols Guis mls b a5 (F0) 55y BDNF gl lolixe
23,5 (o2 |y BDNF (o s lale (g5, plaie (gioglie (o atin Ve STV Lo po o Sen
et pol> gadod b b aS (VF) Wo )50 evnlie BDNF oyw cale jo (g loline poss a5
WS gl VoA Jlo po plles 5 (s8> i @l B izees e
BDNF ke ¢y ugSan slabal, Ylaiol 5 055 o0 o BDNF goba 20l cgn oy Sl



WWAF Glno oF 5,Lols oV 8590 ( o)yg (o) pole SAY

Gl Vb @al b o ped a5 wizdl s 5 ol 5 6,55 (TA) o)1 Se2g ailys) collad 5 p
50 colywl Gloy 30 pyw BDNF zohaw Ll cwans oo Gioli8l oLl jo 1) ¢ BDNF zglaus
O emgSae bLSjlog S cnl o el Somb gie @5l duse b Sl Sl b lagld]
oy Cdlsd g 09,5 90 0 VOZmax Jaedd polie 5 oliwl s BDNF slacdale
s d ole 5 (Fgpe - (ol (Folel £8L 2153 polaw a5 ols (lad @mlS cnlad c8l saeaily
ldbgls) (i £65 50 Dglas (V) willas o Wl Slusl sladigas ;8 oy BDNF 5yl zolaw b
) sred 530 Jsb cwimed 5 ain o olds slaw (FAAVAY) Gue 5 oud (e)ba! b
edls Slagios mls e oalas e 5l sl oo

5555555l Bl oha 53 (Sl Sl Vaiol glad > 1555 o5 ol 00 pateia
DS s oy sloeg,T 5 53 eizas 5 iy ellad b 4 J5,sS () il anils
(V) 59)i0 Loty ONS ;0 BDNF ()L 805 ) lgen a5 ol (o sl (15090 (855 el o0 G153
Ol ,5) 055 sladises 13 J5505,55 5 oy BDNF (o 1) (g loline (Stcon ()] ) S 5 579wl
i g 50l (6 Lo Ars o S5edsil b3 a8 Cenl sud ly (OF) wis S5 2l (wlle
WSS Cusgame kil igys «blisl ceas mibe i 5w ) 5,5 S5>5 BDNF
(i 9 (Sopdl as lagls Jia) (Fomdl calize slagloys g (109 595 cogn SIS o0
(FY) wiS o cbslas o 51 (B9 5T ol hlie 1 5 s oo (2al38 (558 jsboas jie ;3 |, BDNF Ly
olis Jle sl oS 1t ol 4 gl 5o Wil oo BDNF glaw a5 conl ool bl (pizen
S OF) alio Gl (Tse 4 ey 50 e JLisasl slasl SIBDNF g5 S o osls
Gl o] SBEAL oo (sl Sl (S 50 BDNF (5,5 (5 45 ol il Sl ||
30 03> BDNF (.55 55 doy0 A 5l s 09 oby eSS 5IBDNF igle ) ol Sae 9 0l o0
S Gsr (FVYA) 058 b, s> sbaaisd b cudled ,b 5l Wls oo 45 wlond 0,053 oS
Slaplail Koo b jie 5l 1, BDNF dacSO a5 o)ls Jlas! ol oats anl <SW ,o g
ol al38l ay oly 2 Byt (o5 Sl ey o Sy %y 55 G305 b olyen o
SeeSlyy 5 deeSTpase G5l Gyzen Sl (ST SloaisS 5 33T Sl J0l) ez (55T ]
s (YY) Xl yomie Sleadl g Dlac el 4 il g (B OF DY) ams il ) y5e,0ue

W) UAM (YY) b}.wso UL-A.C‘ 9 s.))l..a.c L w] 9 L_;.u&n 6L®w,~w‘ )3).0 g0 u.u."tod'b



FAY ol (513 50 o yus BDNF ebans y3 uidly by yoi il

e 3,08 ara i sbasly 45 cage 2 (xSl 5 olbSe o BDNF oS ol
Ol $8559 Dluyed 5l am gyllixe jsbay Gugilw dlac ;o BDNF (y.55g )y a5 Cosl >
$ly Gl o 50 sddcam] slacdl 4 laeSM 5 BDNF isls, 45 o)l Jla>l .(V0) R Fpgs
Al malS Sy jo 0o 533 BDNF e 9 008 oy (ial38l sone i sloaiyl 8 Juges

03,5 1y 505 (5lp BDNF oo Jlei>l a5 cawl o] BDNF adgs ialS &) jo 500 medy
aiile 5 00,8 SaS (Gj9 Sy g 1 iz a4y BDNF a5 o)ls o929 (ool walsd ails (5900
st 1y Sed 5 S5 pealylio BDNF wogdleas (V) aiS o Joo u 5l 51 o205 5285
33 pyw BDNF v a5 Coul oady (aseie ] (FO) sas o il 33l 1) (65,1 disp 9 widu o
st ) sz 8995 Ly Sl VL ol slagasail @ cand ¥oggh s @ Mie 05 olilen
o o ol Jlaiod calpliy B0) 35 (Sasas ) 5 515 e 5 0y IS 5 oS
55 05l sla i oty (Sasslsniislh Lalyd omiz ol sln G Gbs oo s BDNF
aS Gl oad (i S50 Soledy b moldl 1 Cde 5l (6,8 sle g (65,5 paed gilie Soupn
@ Dole oS Coul Joline 098 o0 e 9 S pedilie Sente 5 G0 (27 U G ge (n el
by, b 6550 Jobss J5S (sl (65405 BDNF s 5 w20 (al8l 1 (6550 dujo (S collad
el 5L lié

Lo )gaS 5o iy (85,9 ol Dy Dl el ol Gadodd )0 odoslitul (o ped Aaliy
oy (B339 50 G 3l e 5l o0ly DUl 5 Lad ol cnypei sl g Ceol (2l S350
sl oS SlagSay ol 5)lxdil g @y S>3l 590 4 el nd 5 oS niaeS 0)
oMae ol o a5 i Seglie slany,e B 5 (V) sl ol g 0a S s OS>
Saaler 5 silu]ld wiesls SKUS 9,Ss, b M Bps webiee (S Al Ojgon
oy Sl glzl as obs plis egh nl @S (F) cul plej SG s abas o095 pais
Ol 5 Sl @ s pae ol Gi9el peizen anl ) 5 3l LIS laell bwgs
9y oy Sl yed wls 0l el iy Sl ped Shle 5l plaialle bawgi (Lol 2]
sl aielle ol 0 BDNF 201581 50 (5,350 g (resl (g o5

5 oy BDNF zohans Jlobine (ial3dl oo oDy Sl pod a5 ol olis ol guios ubs

5 o Cadled lads 31y sasedle lyge ;0 BDNF aSiyl 4y azgh b 0gd oo il o 10



WWAF limn) oF 8ylod Y 693 e b}y (sims ) pole SAF

sl 5ep 5l g Ol ol Slupes Gl bl 3t (65l pedplie 5 16 s
5 Dab b by sl 3l dne) o Slidkos 39bice slerin bl 0 08 6xSolx

5,5 plxil BDNF cldale ) calizes 2 pod (sloo 90

B h g b
Bl el stand 5 (S polie My Sl yed 3l LE (Al 605 sl 555

YoVYSY-YY c(OYY OYAY 05 Bodo agd (Sip psle cigh g oole Aol

2. Alessio HM, Goldfarb AH. (1988). Lipid peroxidation and scavenger enzymes during
exercise adaptative response to training. J Appl Physiol. 64. 1333-1336.

3. Aydemir C, Yalcin E S, Akaaray S, Kisa C, Yildirim S G, Uzbay T, Goka E.(2006). Brain
derived neuropsychopharmacol. Biol Psychiatry. 30 .1256-1260.

4. Babayigit Irez B, Ozdemir RA, Evin R, Irez SG, Korkusuz F. (2011). Integrating Pilates
exercise into an exercise program for 65+ year-old women to reduce falls. J Sports Sci
Med. 10: 11 105.

5. Barde Y A, Edgar D and Thoenen H. (1982). Purification of a new neurotrophic factor
from mammalian brain. EMBO J. 1: 549-152.

6. Carmeli E, Laviam G, Reznick A Z. (2000). The role of antioxidant nutrition inexercise
and agine, in: Z. Rad' ak, (Ed), Free Radicals in Exercise and Aging, Human Kinetics.
Champaign. pp 73-115.

7. Currie J R, Ludlow H, Nevill A, Gilder M. (2009). Cardio-respiratory fitness, habitual
physical activity and serum brain derived neurotrophic factor (BDNF) in men and women
Neuroscience Letters. 451. 152-155.

8. Chan K L, Tong K'Y, Yip S P. (2008). Relationship of serum brain-derived neurotrophic
factor (BDNF) and health-related hifesyle in healthy human subjects, Neurosci. Lett. 447.
124-128.

9. Chiaamello S, Dalmasso G, Bezin L, Marcel D, Jourdan F, Peretto P, et al. (2007).
BDNF/TrkB interaction regulates migration of SVZ precursor cells via PI3-K and MAP-
K signalling pathways. European Journal of Neuroscience. 26(7). 1780-1790.

10. Deslandes AC, Moraes H, Alves H, Pompeu FA, Silveira H, Mouta R, et al. (2010). Effect
of aerobic training on EEG alpha asymmetry and depressive symptoms in the elderly: a 1-
year follow-up study. Braz ] Med Biol Res . 43(6): 585-92.

11. Donovan M J, Miranda R C, Kraemer R, McCaffrey T A, Tessaroll L, Mahadeo D S, et
all. (1995). Neurotrophin and neurotrophin receptors in vascular smooth muscle cells.
Regulation of expression to injury. Am. J. Pathol. 147 (2). 309-342.



7AD ol (513 50 o yus BDNF ebans y3 uidly by yoi il

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Ferreira AF, Real CC, Rodrigues AC, Alves AS, Britto LR. (2011). Short-term, moderate
exercise is capable of inducing structural, BDNF-independent hippocampal plasticity.
Brain research. 1425:111- 22.

Goekint, M, DePauw, K, Roelands, B, Njemini, R, Bautmans, I, Mets, T, et al. (2010).
Strength training does not inXuence serum brain-derived neurotrophic factor. Eur J Appl
Physiol, 110(2):285-93.

Gold S M, Schulz K H, Hartmann S, Mladek M, Lange U E, Hellweg R, et all. (2003).
Basal serum levels and reactivity of never growth factor and brain-derive neurotrophic
factor to standardized acute exercise inmultiple sclerosis and controls. J. Neuroimmunol.
138. 99-105.
Go mez-Pinilla F, Ying Z, Opazo P, Roy R R, Edgerton VR. (2001). Diffrential regulation
by exercise of BDNF and NT-3 in rat spinal cord and skeletal muscle. Eur.J. Neurosci. 13.
1078-1084.

Griffin E, Foley C, Mullally S O', Mara S, Kelly A. (2007). The effect of acute exercise
on hippocampal based learning and serum growth factor concentration in sedentary young
men Behavioural pharmacology 135, 96-104.

Huang A, Jen C, Chen H, Yu L, Kuo Y, Chen H-I. (2006). Compulsive exercise acutely
upregulates rat hippocampal brain-derived neurotrophic factor. Journal of neural
transmission. 113(7):803-11.

Johnson E G, Larsen A, Ozawa H, Wilson C A, Kennedy K L. (2007). The effects of
Pilates-based exercise on dynamic balance in healthy adults. Journal of Bodywork and
Movement Therapies. 11(3): 238-42.

Kaesler D S, Mellifont R R, Kelly PS, Taaffe D R. (2007). A novel balance exercise
program for postural stability in older adults: A pilot study. Journal of Bodywork and
Movement Therapies. 11(1): 37-43.

Karege F, Schwald M. (2002). Postnatal developmental profile of brain derivde
neurotrophic factor in rat brain and platelets. Neurosci. Lett. 328 (3). 261-264.
Kernie S G, Liebl D J, Parada L F. (2000). BDNF regulates eating behavior and locomotor
actinity in mice. EMBO J. 19. 1290-1300.

Kristin S. (2005). Integrating pilates-based core strengthening into older adult fitness
programs implications for practice. Topics in Geriatric Rehabilitation. 21(1): 57-67.
Kuipers H. (1994). Exercise-induced muscle damage, Int. J. Sports Med. 15. 132-135.
Lang U E, Hellweg R, Seifert F, Schubet F, & Gallinat J. (2007). Correlation between
serum brain-derived neurotrophic factor level and an in vivo marker of cortical integrity.
Biological Psychiatry. 62(5). 530-535.

Latey P. (2001). The Pilates method: history and philosophy. Journal of Bodywork and
Movement Therapies . 5(4): 275-82.

Leibrock J, Lottspeich F, Hohn A, Hofer M, Hengerer B, Masiakowski P, Thoenen H,
and Barde YA. (1989). Molecular cloning and expression of brain-derived neurotrophic
factor. Nature. 341. 149-152.



WWAF Glno oF 5,Lols oV 8590 ( o)yg (o) pole $AS

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Liu J F, Chang W Y, Chan K H, Tsai W Y, Lin C L, Hsu M C. (2005). Blood lipid
peroxides and muscle damage increased following intensive resistance training of female
weightlifters. Ann. N. Y. Acad. Sci. 1042. 255-261.

Lommatzsch M, Braum A, Mannsfeldt A, Botchkarev V A, Botchkareva N V, Paus R,
Fischer A, Lewin G R, Renz H. (1999). Abundant production of brain-derived
neurotrophic factor by adult visceral epithelia. Implications for paracrine and target-
derived neurotrophic function. Am. J. Pathol.155 (4). 1183-1193.

Lommatzsch M, Zingler D, Schloetcke K, Zingler C, Schuff-Werner P, Virchow J C.
(2005). the impact of age, weight and gender on BDNF levels in human platelets and
plasma. Neurobiol Aging. 26. 115-123.

Luger A, Deuster P A, Kyle S B, Gallucci W T, Montgomery L C, Gold P W, Loriaux D
L, Chrousos GP. (1987). Acute hypothalamic-pituitary-adrenal responses to the stress of
treadmill exercise. Physiologic adaptations to physical training. NEJM. 316. 1309-1315.
Ma Y L, Wang H L,Wu H C, Lee E H Y. (1998). Brain-derived neurotrophic factor
antisense oligonucleotid impairs memory and inhabits long term potentiation in rats.
Neurosience. 82. 957-967.

Mizuno M, Yamada K, Olariu A,Nawa H, Nabeshima T. (2000). Involvement of brain
derived neurotrophic factor in spatial memory formation andmaintenance in a radial arm
maze test in rats. J Neurosci. 20. 7116-7121.

Molteni R, Wu A, Vaynman S, Ying Z, Barbard R J, Gomez-Pinilla F. (2004).
Exrecise reverse the harmful effects of consumption of a high-fat diet on synapticand
behavioral plasticity associated to the action of barin-derived neurotrophic factor.
Neuroscience. 123. 429-440.

Murakami S, Imbe H, Morikawa Y, Kubo C, Senba E. (2005). Chronic stress, as well as
acute stress, reduces BDNF mRNA expression in the rat hippocampus but less robustly.
Neurosci Res. 53. 129-139.

Nakagawa T, Tsuchida A, Itakura Y, Nonomura T, One M, Hirota F, Inoue T, Nakayama
C, Taiiji M, Noguchi H. (2000). Brain- derive neurotrophic factor regulates glucose
metabolism by modulating energy balance in diabetic mic. Diabetes. 49. 436-444
Nakazaton M, Hashimoto K, Shimizu E, Kumakiri C, Koizumi H, Okamura N, Mitsumori
M, Komatsu N, Iyo M. (2003). Decreased levele of serum brain-derived neurotrophic
factor in female patients whit eating disorder. Biol Psychiatry. 54. 485-490.

Neeper S A, Go mez-Pinnilla F, Choi J, Cotman C W. (1996). Physical activity increases
mRNA for barin-derived neurotrophic factor and nerve growth factor in rat barin. Brain
Res. 726. 49-56.

Nofuji Y, Suwa M, MoriyamabY, Nakano H, Ichimiya A, Nishichi R, Sasaki H, Radak Z,
Kumagai S. (2008). Decreased serum-brain derived neurotrophic factor in trained men.
Neuro Lett. 437.29-32.

Oliff H S, Berchold N C, Isackson P, Cotman C W. (1998). Exercis- induced regulation
of barin-derived neurotrophic factor (BDNF) transcripts in the rat hippocampus. Brain
Res. Mol Brain Res. 61. 147-153.



SAY allos 0 30 o s BDNF s 53 Sl g poi 5

40.

41.

42.

43

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Pilates S. (1998). Stott pilates comprehensive matwork manual. Canada, Merrithew
Cooperation.

Radka S F, Holst P A, Fristche M. Altar C A. (1996). Presence of brain-derived
neurotrophic factor in brain and huma and rat but not mouse serum detected by a sensitive
and specific immunoassay. Brain Res. 709. 122-130.

Rojas- Vega S H, Struder K, Wahrmann B V, Schmidt A, Bloch W, Hollmann W. (2006).
Acute BDNF and cortisol response to low intensity exercise and following ramp
incremental exercise to exhaustion in humans. BrainRes. 1121 (1). 59-65.

. Russo-Neustadt A A, Beard R C, Huang Y M, Cotman C W. (2000). Physical activity and

antidepressant treatment potentiate the expression of specific brain-derived neurotrophic
factor transcripts in the rat hippocampus. Neuroscience. 101 (2). 305-12.

Segal NA, Hein J, Basford JR. (2004). The effects of Pilates training on flexibility and
body composition: an observational study. Arch Phys Med Rehabil. 85(12): 1977-81.
Schiffer, T, Schulte, S, Hollmann, W, Bloch, W, Striider, H.K. (2009). Effects of strength
and endurance training on brain-derived neurotrophic factor and insulinlike growth factor
1 in humans. Horm Metab Res, 41(3):250-4.

Silva YO, Melo MO, Gomes LE, Bonezi A, Bonezi A. (2009). Ana'lise da resisténcia
externa e daatividade eletromiogra'fica do movimento de extensa~o de quadril realizado
segundo o método Pilates. Rev bras fisioter. 13(1): 82-8.

Siqueira Rodrigues BG, Ali Cader S, Bento Torres NV, Oliveira EM, Martin Dantas EH.
(2010). Pilates method in personal autonomy, static balance and quality of life of elderly
females. ] Bodyw Mov Ther. 14(2): 195-202.

Sjosten N, Kivela SL. (2006). The effects of physical exercise on depressive symptoms
among the aged, a systematic review. Int J Geriatr Psychiatry. 21(5): 410-8.

Soya H, Nakamura T, Deocaris C C, Kimpara A, limura M, Fujikawa T, Chang H,
McEwen B S, Nishijima T. (2007). BDNF induction with mild exercise in the rat
hippocampus. Biochem Biophys Res Commun. 358 (4). 961-967.

Suwa M, Kishimoto H, Notuji Y, Nakano H, Sasaki H, Radak Z, Kumagai S. (2006).
Serum brain-derived neurotrophic factor level is increased and associated with
obesity in newly diagnosed female patients with type 2 diabetes mellitus. Metabolism. 55.
852-857.

Szatmari, E. Kalaita, K. B. Kharebava, G, & Hetman, M. (2007). Role of kinase
suppressor of Ras-I in neuronal survival signaling by extracellular signal regulated kinase
1/2. Journal of Neuroscience: 27(42). 11389-11400.

Tang, S.W., Chu, E. Hui, T. Helmeste, D. Law, C.(2008). Influence of exercise on serum
barin-derived neurotrophic factor concentrations in healthy human subjects, Neurosci.
Lett: 431. 62-65.

Vega R S, Struder H K, Wahrmann VB, Schmidt A, Bloch W, Hollmann W. (2006).
Acute BDNF and cortisol response to low intensity exercise and following ramp
incremental exercise to exhaustion in humans. Brain Res. 1121. 59-65.



WWAF Glno oF 5,Lols oV 8590 ( o)yg (o) pole SAA

54. Wang H, Ward N, Boswell M, Katz D M. (2006). Secretion of brain-derived neurotrophic
factor from brain microvascular endothelial cell. European Journal of Neuroscience.
23(6). 1665-1670.

55.Yang Z F, Ho D W, Lau C K,Tam K H, Lam C T, Poon R T, Fan S T. (2006). Platelet
activation during tumor develooment role of BDNF-TrkB autocrine loop. Biochem.
Biophys. Res Commun. 346 (3). 981-985.

56.zakavi I, sharifi M, panahizadeh M, valipour A. (2014). Effect of eight weeks roping
Interleukin 18 and C-reactive protein The in overweight and obese adolescents. 6
(11):37-48.

57. zakavi I, Bizhani B, Banihashemi Emamghaysi. (2015). The Effect of an Eight-Week
Rope Skipping Exercise Program on Interleukin-10 and C-Reactive Protein in Overweight
and Obese Adolescents. Jentashapir Journal of Health Research. 6(4): 24720 , DOI:
10.5812/jjhr.24720v2.



