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The Effect of 4 Weeks Plyometric Training on Alterations in Serum Levels of Brain-
Derived Neurotrophic Factor, MDA And SOD in Active Men

Abstract

Purpose: The objective of this study was to investigate the alterations of Serum levels of brain derived neurotrophic
factor, and oxidative stress following a period of plyometric training in active men. Methods: Fourteen healthy active
male students randomly divided into two groups: training (mean age 22.14+1.34 years, height 172.14+3.89 cm, weight
63.42+8.77 kg, BMI 21.42+2.77 kg/m®) and control (mean age 23.85+2.54 years, height 178.57+7.11 cm, weight
71.71+4.53 kg, BMI 22.60£1.90 kg/m?). Training group performed 4 weeks of plyometric training. BDNF,
malondialdehyde and superoxide dismutase activity was measured. Paired sample t-test was used to examine differences
within groups, and independent t-test was utilized to examine differences between groups. Differences were considered to
be significant when p<0.05. Results: In compared within group, BDNF levels of training group did not change
significantly (P> 0.05) compared with before training, whereas serum levels of SOD and MDA increased significantly
(P=0.002, P=0.036, respectively). BDNF and MDA did not change significantly between control and training groups
following 4 weeks of plyometric training (P> 0.05) but caused a significant increase in serum levels of SOD (P= 0.049).
Conclusions: The findings of the present study indicate no significant changes in BDNF levels following regular
plyometric training. Regarding increased lipid peroxidation index values in within group and lack of any changes in
between group, can not accurate conclusion about the possible antioxidant role of BDNF against stress induced by
physical activity, so needs to more investigations.

Keywords: Brain-derived neurotrophic factor, Malondialdehyde, superoxide dismutase, Plyometric training

ANV YAY yals oal5 Lol daze 1 giummo oy g5 DX
3SR Y1 P PR RCRUANTE P RU | PR PRVE DAL S K
Samofazel@gmail.com S xS oy



OH)en g ool Jold aess

S5k Ol G55 sb 45 S e 35 3975 ey s
(F) 28l oo Sl 9 300 zolaw

bl ¢ gleyo sloo,ualy o BDNF a5 ‘S:bui 5!
29,10 10,5 oW Sldllas 31 6 bas el dpto oac
L Jlor gl b 25 sliél s |, BDNF 5 sl |,
Tob oams lidl slag s il (B)lse 4 azgs
s |y 6y cool, b Wil oas 1y ke BDNF
Pilse U 9,10 T)“’LB sy, 5l Se (V) ws
5 e—as oo 0 BDNF jlage yiolidl o Sge ool
S0 slacald g2l g3 (805 59 5 g e oy
oo slacudls BTL b, o cal b, Slo i g
5 9l 9B —ed oaalio ,lamly @l BDNF
Rl segliie (n o3 Aoy SG 12l L (V) S
Sle= g pllw 1o, BDNF oy cdale o1 (g lolize
asan O aS ol ooly lis slasllas jo .a50,5 cusliv
s il rym Lyt S0 b alisal Sl o3
30 (A) 99— o g Il 0,81 ;o BDNF  Lesdly
Sad b ghlad o rad aan VYO0 dslllas o s
S8 o 9 oLl s o, 8 s o L
5 eSS L0 By b 51 .() wus I BDNF wly clale
oglio (el dZan 00 a5 Wsly lis (Vo) o)) Sen
o5 sla gogejl pyw BDNF oba ()l ine Sl
Jolie jocc il J,mu8 09,5 L auglin o S 0
g0 snglie DLy yed 0,90 S aS ol lis slasdlae
iy pa3 5 CeiS 95 BDNF _ige Lol s ixe ialsdl
(V) 0,5 ogli 1) ks (nloansld (Jieglis

JEsesly adg conl (e 35,55 o5 50 wogdle 4,
Slid olsul el g ol iolydl ol Ve L Ve olsl
Ol Fob 3, 8es sl Slgs 0 45T (1)) 09 (oialuS]
ST L8 1 559 8l L abaly o andlasl
Do g £98 40 glay oy wilgi po 4S5 )lo 0gg A8LS
4 Ul 8500 5 0l 81 Solal oyl o Som clad
plie (B))5 45 Cewload slgrig Bl (2555 Sl o3
g Jobo (c2aluSlas oliws 6,55l czge wilsi oo
azgs Jol Gl 8l VLA 5l (o5 500 & )le 4

dodio
o3l gae BDNF)' jie 5l 5 ive slasiss ,guss
2l 0o By oalsS Cusls (698 Jole (lsie 4 la by g )98
30 el 00l Al Jg,95 00nS o5 Julse gyl
A dly Ly Cooll Jotms (J9Sg0 slop Sl anss
sk (bS] Lad L aglae ol 4 (189 55,50
51y sl L& BDNF ol osds anlllas (clos 2s
3 ol 3 8los o g (Jobw Cbili> s paSS
Ceodle gla il S 2 Gasb 1655 e oras oS
7 ST LY ) 0 (oo Wil pee Jsho 0950 (o20
s o8 1o BDNF i ((Sads ) clagdas Jlac!
5 b SJlad o b al; PB o e 5 655
B9y 2t Sl (98T @l sl s et
propdle by 4y ol osds 428,85 L o T (el
Lo slons 9 ool il ) oy 5l &5 (e Bl (T
‘5':.31 <oJled BDNF a5 5 )ls 0429 olaailis auS oo gl
¢ BDNF _iol5dl o ot cogas 10 o)l 55 Slas]
(V) Sl ool 5is sae o sialuSTas il S, "TrkB
JSB BDNF (sl a8 oo i 5l (S0 %00 &)le &
50 Saglie tali8l g (F)) o] cioluSTos s ailoass
i e (Somon (B) 0Blboo (oalaST Lid
5l colo> 4y (TBARS) sl S 52 Liges s BDNF
Sl p5lSe S plyie 4 BDNF (oYL gl 992
SaS o] cblaie codgilio JLid o iglaST ol (ol
TBARS § BDNF (1 Cote Ssad (peizrad A5 oo
p5lSe L TBARS Folaws yiol3dl 4y 1Sy G wilgs oo
00 95=aS Hblou ae jo LaaluSTjLd Sezg 4y Sl
SBgomts S Tppg i (—2aluSTas slagy 3]
(F) ol ST ST laassS ysnals 1, (SOD)
i S dl gy 0lg o aSL] 4 a5 L BDNF
509,55 s9m e (9> w5l LBl BB 5 & p JUi]
BDNF (]33 (nlplos 098 (535 o (sras olSws 3)lg
ol sl e o T Gralidl easms lis Wil oo
30 39 BDNF gshaw (0 o5 (e (Siunad ) 4255 L



w3l e a3 S e sbans s S gy Sy pod atin B L5

L cetzmen (OVA) ol igleST s alog! Lok,
ol el (s 0 8 glaslllas (9355 oSl @ 4y
oyl 5 o—iyluST L5 s BDNF) |sle 5
Sl (o855 Dl el 0,99 S Sl 4 (caluSTas
aallae g9, i Jlsms ol ectons 00t ovmline sl
e S yresdl e 090 Sy LT a8 ol ()l ol
5 oialoST L5 sl a a3l 5 g BDNF _il; 8l

€595 00 (SOD § MDA) 2oloSTus

SR M)
Sy Shgzdle 5l 8, ol gl sla diges
yob 4 as wisls LSas lhaisle olRidls Saucen &,
o=l 0,8 a8 b asllas (o L yiws [0 g asldlsgls
JolS coodls 51 o5 Aol pp olol o o Gogw3]
31 e ST Gl 5l Gy o9 1595 5 (Sl
3¥ slaaog il 5 iagiy 0y90 (b o o goges]
g9 5| Jd ol o5ty wdlis 5 ol 5 Slalllae )b
oS5 alalsT ol 08 5 uptd (o3l 2 sln b
4 Bolai ysb @y o Gogajl s s, Wil sliael
b i SO W e SS9 005 09,5 99
G225 2l Joie b o gioges] el ot aeliyy sl
Jolis la S5g031 Gas g (soges Sledlbol olST g oo Ll
S g S oslasl pu 0oy Al g (59 B o
o

a0 3l ey 10l 61yl 092 9 DLy pod doli
o el el GaciSs el 5 lisl 0y50
D50y oSy yesdly eaylih Sl yai Jols b el
O 45 39 (§978 0 Dl i (pl o 2l aida )3 5 g
2 50 .cclly vy g coliwl albld celw YY Sl
Sk (S DLS > g py5 (690 B )l and>
S Jolld) (ool aalipy s o 12l (93,505
S d Vgl Gon (2B o (58 S (e
s edelige o 2l (anr (555 G 5 wi90 J sl
90593 A by 90 ;0 S8 > o G ped (owlid g, bl
iy ol a3 oy Job 55 a5 wise Ll LS5 VY B L

il 38l GLS o slacas L Lae g0 slass  Sids &g

wil esls i o yo l, wmluSTlas 6L‘°r°?.}j sledls
ol (malasT Lad ol o conglie a5 (glazes
apd e bl 1) iollST cowl gy ol 5l amo o0
Pl 9 05 adgi b Jawgle Dol b plaie (359 .(\Y)
s 5 Lns oS sie 5o st oo 51 ol sl JISes),
a=d l8s i 5 Lajlg She 5 ol pinr (3L0
olidl g ciluSTlas glis 6,55l iulidl cels Slead!
Sl cel pol (il a8 onld (o (cone 5 slo0ntig
Sgs o= simluSlas gl g cioluST ol o Jolw
Laplail cla sk o sl 4y ol azmsii yo (VFAY)
Sl (oo slaietign (nl 2 ogdle g Wb oS
o] GoZly o gl ozl 51 ol olge i
JU) PPREWSIP WL SR WL PR P P VI TS UL g VRS
o=l e ey —nllST Lad S egy Sl yed
039 Lt S yesaly (o3 09,5 ds @ Lo isgas] aslllae
A5 Ly 59, Slol ) b S adly on i ladsy
(s el o L Al L S, agedly 0 ped 5 (i
A Do ay atin ;3 59, T ooy, S 51 Sy o g wiad s
TBARS zshos 45 0 sanlie 05s,S iy yof din
Sl Gl (8555 09,0 SlaceSle anylie )0 Lawdly
e sloos S 5 TBARS 505 ol o 5b & 5
o Lol ol oy il 5 0 0 b e masdle
Sl a3 (VD) 095 o cixe Wog)S (yu duglde jo Dglis
45 Wgye0 sled a4 (gheglie Dl el 3l o8 o yegely
i 3l ool Uy |, Sig 0 o 1, Sy olobil el
15 A4S 1, Sy ol il o (o oligS— S
ac ol el wigh oo sadlice G yiegly IS >
ol JLss 4 .(V9) Sgd oo (Slgm sledowe g Ll jo
b 9 Wsdien T 09> (59,5 D)0 o Jds s eads|
QOY) wigd o 0dmdu—wl alac cdb oly el s
095° 4 O3> Seiw S ok 395 Cel (S (nl plu
3 o1 Jlsb (slodis? s olie 51 o S alie
b Sl alie 4 oud olm] sl JLis 4 (55958
UrESS Cndy ol 51 tomat 5 il 1 Sigy iy

Ghls SO yieg My Sl pad a8 any oo - la5 Ay gl



OH)en g ool Jold aess

o rir et ol U s Gl
o e 5 00t dulxe £=),08 x V+° Mo
o e sl 60 (glle Jsasili (ull » MDA
o) cdlad (Y+) 00,5 o,l35 (nmole MDA /ml)
)9 oy SLadsged ;5 (SOD) sbgonns Sy om
po—dosl 5 glag i 5l eolitual 5 538" (g) (Sliwe p anlllae
0 1M e Syl 3 g Sl o s oS
SOD 5 e o 5 5,5 1,5 ) 900
(Unit SOD /ml) ;) Leo 5wyl cedlad asly (slise
(YY) wo 8 o)li8
Sl Bl il 5 (Kl & ygu0 a5 ool :‘S)LJ S
ool o Loools aiei 10gs crds 4y azg5 L ailoals &3l
M (5 Se dunglio (sl Bgi sl B9 T50lsS™ (03]
5 S (5 Ose3] 3l i 4 (255 0950 5 (29T O
S8l ey 5l eolaiwl L Laals 109,85 oolaul dnen
Aol P< [+ g Jsline ebans b 419 4 SPSS (5 L]

S 5 0y 09,8 BMI g ()39 jlone Sl 5 (:S0les
odd a3l V Jguz 50 Baizd (L 5l o g £95 5 13
polie 5,5 canlin olg oo Jgaz j0 a5 job les .ol
s Sl ped 099 5l ey 9 S8 09,5 99 BMIL g (54
ad ges LA (425 S
SOD s MDA BDNF 25,5 )3, dugliie Y Jsi
Y dsaz g Gaiod 0)93 5l am g J3 J5US 5 (nyed 098
aan ¥l al s o lis ]y 29,8 o anolis

G131 1y s BDNF (505 05,5 15 S, stagd o

e o Ll o 0ed cole, L adlsl Jol b il
(V) 0 g0 00l plaisl (05 8y 4 4885 O (4 ol
g Bizmo , 1) S g pac Slelu (o (el Sluds adS
w08 1l oBasls JLigd ez ey 4o ol Litws

Slp el Julod g 4520 9 (65 (395 095
O3l 9 (@) iy 4l ye 0 (9% Sladisad (95
BDNF clale i gl ((p i azin ¥ oo @)
auals oleal cel)Y Jlis 4 p 0 SOD g MDA
e sl gz JlisS (53l w5l (o o P Ol
Jlo> ‘5309.@)'1 Sl il Sl j0 g0y, e (slrdigad
09y dm g ad ad ) § Jaocdled 5l e celw FA
osly o3lal g ol alSe ; 0l 0w Giew 3l s slodly)
O -9 a3 GB1 sles o el SO e 4 U a
Folos gaddo \V Gaedy IV eg y00 ;0 ladiges oyl
30 00al s p e A g 7l o Kilas a0
L ol Kl az 0 -A les jo g adzs Bq00] sladls)
S w3l Gy 5ot 03 Sl 5 e (e
et slaceS 5l osliul L o 1Yl lsigas]
odjlaw 4l 1S jgiws wlwl o Slosl ladsgal
e 7 ) . : ..
S oSTp anelo L (o Siglsn S (5590959)

Ypg/ml> <. Lo & > 5 gpg/ml ¥V/Y-Y- - -

sSallgogdle Hlaia (6 puSeslal o plil la s 15051l
Oyl ool b —iolusT jLid sl e o
Slaie (g, ol 5o ag0,8 eolaiul plis g Jols aili g
5515 ey 51 asllae 3,50 Ligai 15 55250 MDA b
ol oS 4y (TBARS) ol S y900,bead Ly
00,8 (2L, 0TV Im zgs Jobo 0 jegidy Sl

Sl poS 093 5l am g B J 7S 5 (e 09,8 BMI g (55 55k Vg0

BMI (kg/m?) (5 5L5) 039
(o 5l 3 W) o b 03,5
RS g Re¥ g
YAEYEY VY YV/¥aLY) -5 SYIEYEAINY SYIADEAY - YYY/) EEY/AQ YYNEEVTE R
YY/SeV /A YY/EVEY VA VAVVEE/OY YV/EYEE/D VYA/BYEV/Y ) YYIADEY/OF J=s




w3l e a3 S e sbans s S gy Sy pod atin B L5

aseis (17 ¥¥E-/YY - ¥ nmol MDA/ml) J,=uS 09,5
G,k 51 (P OFR) sl 005 ol glis ol o5 0
OLts J5 g (n b 09,5 £y SOD (n:50Le 500
pr SOD polie G el o ye atinf gl ol aas oo
51, VOVE+E/YYS Unit  SOD/mI) iy o5 05,5
(FVYOYE) Y/ YY Unit SOD/ml) J 255 5,8 b dulie
SOD :S5e (P= +/+ F2) il 00l g Joline i3l
0395 0Lk )3 S el (n e 09,5 (295 (9y0 P
Unit SOD/mI) Ly ja3 g3, 51 iy dlr o dy o

(P= -]+ + ) il (s lolime Lialil (FVFYFEYY- )

E9 i 3 Loy ad> 10 0 FYOA T YVA- pg/ml 5I) ols
Lol (0,50 sl ;o VIAVEYEYYES pg/ml a4y ol e
0955 b g P=-/FYY) (29,5 (y9)0 ammlio yo Al31 0ol
pg/ml 4 9ol i ;0 £22Y £ FYOA 1) J,—us8

S5 ol e (QH}TUM_i SO PYYYIAL £V -

o 9 05— Ui p—w MDA (.S .(P=+/YVY)
MDA s s so (Lis o tegdly (o5 03,5 (305
£./Y#90 nmol MDA/mI) 0,50 sl ;0 (3 o3 09,5
Sty e 9y 3l iy Al po Ay i (+JSAFY
cily obolins Ligls3l (+/EYYAE- /- YYO nmol MDA/mI)

L (203 09,5 Gy oy MDA (. Sils alds (P= /2 YF)

25 0593 3l am 9 S8 J5US g (yeS 09,5 SOD s MDA BDNF jls Slpoxil (ks ¥ Jgur

Pl o 8 & o & 095
“IFV VAAVFYEYYEO AIESALE (i sl 5 55 )BDNF

#e [ VP N ZSAEA IS SIFYVAE-[-YYO (i el J5056)MDA ;’iw%
swelo - OV/OYFEEF/Y & FAFVFEV/T G ol wepl cdlad u>1)SOD T
“IVAS FYYYEVO- - FAAVLFYOA (1 sl 5 55 )BDNF

<[00 NS AE A AR ¢ SIFYYVEL /- YAY (i el J5055)MDA Jyus
-5 ¥ FAVOENY/-Y FYIALR/FO G (ol iyl cudlad u>1)SOD

o5 0955 3 (B9)S (99y> pdlle Jholias oglis

Gz 0,99 5l ams Uy 5 o ped 05,5 SOD 3 MDA BDNF e Gyl 5 opuSilie ¥ Jgar

P ol e 09,5 JFS 098 b it

¥V YIAY £ YYD FYYY £ 10 - (5 sl o5 9) BDNF
-/0Fa NIZSACRIA I N ARV AR ; (5 el Jgogst)MDA
te/efY INVAER AR FANOEN/-Y Gid Lol w5 e Jled 0>1)SOD

IS 09,5 b a5 095 o gine M1 T

asdllas Ll (ron o allige U e S 315 505l
Pomly gohw sams (LS (V) ol LSen 5 (25855
2 =09 plaie glacJlid o 5 )0 yls,« BDNF
2l als K05 Ggm jlop S 280 (oo b anylis
5l s 39— BDNF oy ass e ge plate &l o3
5 655 dalllas o 4zl ol a5 S (5ol T (38!
L 5V oy Solel o a8 0o 8 wl (V1) o) Sen

G5 A g Sy
polas Jloloe posd pas odins lid Lol> dsllae gl
sloaisgoil oy BDNF (25,5 (s 5 (29,5 055
S 0,90 S et szl G Ole @y 0 b
2 Sy sy Jale ol psli » 65l St
3l )8l o, BDNF asly polias ax S1.culas Jls of 3l
Wlaz8 S5 )15 anglie 5,90 axlllas (] yo Jlab el 5 Jlad

JLed ol 8l s polae cplas wisle jlid aalel =T Lol



OH)en g ool Jold aess

il a il CREB (usig pn cudled 4 oSme (Sl

slol— G gulannS | Candg 4 Canl ool ools lis a5
ol;1 J&Gol, b Las 0 CREB (slall SV EYD oY DWE S DUV
339 Jo BDNF gl uliél o g5 6 o
oty (NO) ST SO i 500 B, b jlaus o ]
MRNA 5L )9 S oo Lyl BDNF pass )5 ageo
Gl bl slaares ;o) alusST 6 ps oS jiw o]
(YA) S o (i3l ol uge¥WU oy
25,5 550 faistnn Gl 2l aallas Sy iy
0D (oo Tolaw (89S G Mo Sre i pas
S sy i3 JLis 4 MDA (tey iy
SHlSen 5 e YUT aadllas U b pon o] s a5 o
Aol oo g dmy ol jo a8l dslllas Ls a5 (VO)
48 Seglie (n yed 98 Sy Olge 4y S gDy Sl o3
San il oo 109 ol g i SIS > gl
o] g (oluST Led olol el 5,k g0 5l wlgn ol
3 85 (S i) 1l 48 555 Lo sk
095° 42 09> Ol (Byge (alS Y 9 1559 wlabil
5 (V) aib e alae wos (oLl Jlos 4 Jled alac
o uls ol aslhas ;o MDA ]33l pac Sl
e 45 ABb 03gr iy (39 b S egdl Sl el ploxl]
5 (V0) 25— oo (—ioluST Lid jo 15 &lyss ol
a5 0l SOD yioluSlos o3l Gial38l s 4 o b
Gl 0T (25,5 s 2 5 52955 0950 p3lie o8
Olos= 1, SOD yiol3dl Ko Bk slols olid o e
BDNF o cxe Giolidl pae Jloixl Jdo olgue a4
YL 4 63 Ko 0L SOD alidl b 15 5.8 s
g ST Lad L ablis ol BDNF zhaw (23,
aS Sl oud ooy s acals by, JLso 4 eal
9 9 (e 5025 | BDNF by JUd 050051 sladiss
@S (F) 08 oo 6 Rl al 5l etalusSTos
4 BDNF polie ,oss pac osims lis pol> g.8o0
Oeimed D9 S ey pliie G ped 0)90 SO JLis
o Jb ol b el g )lobae poss 50 MDA j0lie

Eg—ome o 3l Ghali8l e sl Goge3T p e SOD

3590 Gg—w ol (Kisan BDNF 5000l zgla
5 o adgi BDNF oS ains oo ylid Sldllas 51 oo
5 03,5 jeue SMac Jolo slié 5l wilgy coi alae |5
Cwd ds polie asls ;0 o (VF) 05l ()55 50,5 0)g
i ;XL wlg e Yool sl asdllas 4o ou]
0599,5 lacSM g jre lawgs ool ol51 g uJgs BDNF
polie yoss pae ;500 B,k 5L (YRYO) wil oo 9>
5 asllas ol o JaollST Les s s olgie 4y MDA
Las il ol 2 6,500 0lgS wlis 29,5 (o dulin
(F) OLhlSon g Lol , o M5 5 g a8l cpl @ azg

A0S ;0 g Sl 0093 BDNF 1> yiol5dl 4y (o5l

Al ools oyl s Sladod Gl 00,50 o o] lade
L5, o BDNF gglaw juals b oioluS] Lad yiolisl as
s o |y Jgles g e LS| am ST .l 035y
P 4SS Sl o QL@K..M.) W&n (R O; .}aL_..,..M)‘
45 aas s 2ol |, BDNF _iyLus| Les st Lol
4 oig e "NF-KB 2yl53l 'CREB zals Lols
3 CREB zglas ialS .aib oo 55,50 adss L g DNA
'BD) bibes o Lows jie ;9 NE-KB (5 ook ol
£ g ).IGL?U 6)).)| U‘J’U 9 Sl 00U oo live s_‘);).c )l )
o35 ol BD (6399 5893l )3 (b jaiSgine 0, Slae
Caandg ;0 s &S Cawl 0ol (lis [ble uen .l
<55 yw |, BDNF L 055 ae5 4y a5 wuled 5,20 |,
LU 4 BD ey ,3 BDNF zghas yo [ialS oS o
ot s oyl alal, LigluST Las (il b ejulSe
o=l el oly8l o Lol ccisls BD ol leas ,o ¢ 50 BDNF
A8 0S8 e slpain Loa sl ol cllad sg2g bLS )|
oS L (Siedsily Ll o aalasTled ol
s 5 BDNF _2LuSlas §1.(Y8) o,ls LLs | BDNF
oedats 555 o cblg TrKB 33,k 5l oiyluST L
355 ialuSTas 5| BDNF-TrkB oo codle )3l
JUSesly adss 5 PATPhox (5.l j90nd ke 5250 5l 1,
ls3 s (NGF) BDNF (Ll (¥) oS s Jlosl o5



T PP PR E R BUPSUFCNAICH JUPEJARE SN ARCHESUC JICE

10. Goekint,

11.

a positive correlation,
30(4):337-40.

Klumpp, S.; Kriha, D.; Bechmann, G.; Maasssen,
A.; Maier, S.; Pallast, S.; et al. (2005).
Phosphorylation of the growth factors bFGF,
NGF, and BDNF: a prerequaisite for their
biological activity, Neurochem.Int, 48: 131-137.
Ploughman, M.; Granter-Button, S.; Chernenko,
G.; Tucker, B.A.; Mearow, K.M.; Corbett, D.
(2005). Endurance exercise regimens induce
differential effects on brain-derived neurotrophic
factor, synapsin-I and insulin-like growth factor I
after focal ischemia, Neuroscience, 136: 991—
1001.

Yarrow, J.F.; White, L.J.; McCoy, S.C.; Borst,
S.E. (2010). Training augments resistance
exercise induced elevation of circulating brain
derived neurotrophic factor (BDNF), Neurosci
Lett, 479: 161-5.

Zoladz, J.A.; Pilc, A.; Majerczak, J.; Grandys,
M.; Zapart-Bukowska, J.; Duda, K. (2008).
Endurance training increases plasma brain-
derived neurotrophic factor concentration in
young healthy men, J Physiol Pharmacol, 7:119-
132.

James, SSW.; Lee, T.F. (2012). Effects of
Endurance Exercise Training on Brain-Derived
Neurotrophic Factor, Journal of  Exercise

Rev Bras Psiquiatr;

Physiologyonline, 15(4).

M.; De Pauw, K.; Roelands, B.;
Njemini, R.; Bautmans, I.; Mets, T.; Meeusen, R.
(2010). Strength training does not influence
serum  brain-derived  neurotrophic  factor,
European Journal Of Applied Physiology, Sep,
110(2): 285-293.

Gaeini, A. A.; Hamedinia, M. R. (2006), The
effect of vitamin E on oxidative stress at rest and
after exhaustive exercise in the student-athlete,
Olympic Journal, 25, 99-111.Schneeberg, A.
(2007). Investigation in to the relationship
between physical activity and total plasma
homocystein, [dissertation] Department of
Community Health and Epidemiology in
conformity Queen’s University Kingston,
Ontario, Canada September.

12. Cechetti, F.; Fochesatto, C.; Scopel, D.; Nardin,

P.; Gongalves, C.A.; Netto, C.A.; Siqueira, L.R.
(2008). Effect of a neuroprotective exercise
protocol on oxidative state and BDNF levels in
the rat hippocampus, Brain Research, 1188: 182—
188.Clarkson, P.M. (1995). Micronutrients and
exercise: antioxidants and minerals, J Sports Sci,
13: 11-24.

JLad o8l 50 SO g phaie Sl yoi caS led oo

Ol 38l 5l g eas  ioluSTas oKws 5,55l oo

JLss ag ‘é_M.JLwSl Slass] u—“’l‘ o] gamlannST,

asllas gloadl 4 axgi b adl IRCLpp Gy 0358

Slsllas 4y BDNF _aolaSTas s b alaly jo ol
FSGg5 00,5 oo olgiing gl 5lal 5L0 g min
Ji:sf&)‘cém‘bgwuwb)wb ‘5..:).@.:
Tob Sl 9 99,5 ploxil Jlad e 013 (59, 55 9 01>

SISl Mae (o (ol i g9 ol JLss 4 BDNF

0 N L AW~

28,5 (o) p

. Brain-derived neurotrophic factor

. Tropomyosin receptor kinase B

. Thiobarbituric acid reactive substances

. Superoxide dismutase

. boster biological technology

. ELISA

. cAMP response element-binding

. Nuclear factor kappa-light-chain-enhancer of

activated B cells

9. Bipolar disease
10. Atalay

&b
1. Numakawa, T.; Matsumoto, T.; Numakawa, Y.;

Richards, M.; Yamawaki, S.; Kunugi, H. (2011).
Protective Action of Neurotrophic Factors and
Estrogen against Oxidative Stress-Mediated
Neurodegeneration, Journal of Toxicol, Volume

2011.

Hosseinzadeh, S.; Dabidi, R.V.; Mahjoub, S.;
Taghipour, D. M. (2012). The Interactive Effect
of Lead Acetate and Endurance Training on the
Brain-Derived = Neurotrophic ~ Factor  and
Malondialdehyde Levels in Rat's Cortex, J Babol
Univ Med Sci; 14(2).

Tsai, C.Y.; Chan, J.Y.H.; Hsu, K.S.; Chang,
A.Y.W.; Chan, S.H.H. (2012). Brain-Derived
Neurotrophic Factor Ameliorates Brain Stem
Cardiovascular Dysregulation during
Experimental Temporal Lobe Status Epilepticus,

PLoS ONE 7(3).

Gama, C.S.; Berk, M.; Andreazza, A.C.;
Kapczinski, F.; Belmonte-de-Abreu, P. (2008).
Serum levels of brain-derived neurotrophic
factor and thiobarbituric acid reactive substances
in chronically medicated schizophrenic patients:



OH)en g ool Jold aess

13.Radak, Z.; Chung, H.Y.; Goto, S. (2008).
Systemic adaptation to oxidative challenge
induced by regular exercise, Free Radical
Biology & Medicine, 44: 153-9.

14.Radak, Z.; Kumagai, S.; Taylor, A.; Naito, H.;
Goto S. (2007). Effects of exercise on brain
function: role of free radicals, Appl. Physiol.
Nutr. Metab, 32: 942-6.

15. Atalay, G.N.; Atesoglu, U.; Erbag, D. (2004).
Effects of plyometric training with different type
of loading on nitric oxide and oxidant-
antioxidant systems, Fizyoterapi Rehabilitasyon,
15(1):  9-14.Gomez-Pinilla, F. (2008). The
influences of diet and exercise on mental health
through hormesis, Ageing Research Reviews,
7(1): 49-62.

16. Chatzinikolaou, A.; Fatouros, 1.G.; Gourgoulis,
V.; Avloniti, A.; Jamurtas, A.Z.; Nikolaidis,
M.G, et al. (2010). Time course of changes in
performance and inflammatory responses after
acute plyometric exercise, J Strength Cond
Res;24(5):1389-98.Wu, A.; Ying, Z.; Gomez-
Pinilla, F. (2004). The interplay between
oxidative stress and brain-derived neurotrophic
factor modulates the outcome of a saturated fat
diet on synaptic plasticity and cognition, Eur J
Neurosci, 19(7):1699-707.

17.Beaton, L.J.; Tarnopolsky, M.A.; Phillips, S.M.
(2002). Contraction-induced muscle damage in
humans following calcium channel blocker
administration, J Physiol, Nov 1;544(Pt 3): 849-
59.

18.Close, G.L.; Ashton, T.; Cable, T.; Doran, D.;
MacLaren, D.P. (2004). Eccentric exercise,
isokinetic muscle torque and delayed onset muscle
soreness: the role of reactive oxygen species, Eur J

Appl Physiol, May;91(5-6):615-21.

19. Radcliffe, J.C., Fox R.C. (2007). Theoretical and
Applied plyometric, Translated by: Zia fallah
mohammadi, Mazandaran University Press.

20.Draper, H.H.; Hadley, M. (1990). MDA
determination as an index of lipid peroxidation,
Methods Enzymol, 186: 421-430.

21.Kono, Y. (1978). Generation of Superoxide
radical during auto-oxidation of hydroxylamine
and an assay for superoxide dismutase. Arch.
Biochem. Biophys.186, 189-95.

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

23. Currie, J.; Ramsbottom, 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.
24.Sakuma, k.; and Yamaguchi, A. (2011). The
Recent Understanding of the Neurotrophin’s
Role in Skeletal Muscle Adaptation. Journal of
Biomedicine and Biotechnology, 2011.

25.Rasmussen, P.; Brassard, P.; Adser, H.;
Pedersen, M.V.; Leick, L.; Hart, E., et al. (2009).
Evidence for a release of brain-derived
neurotrophic factor from the brain during
exercise. Exp Physiol;94:1062-9.

26.Seifert, T.; Brassard, P.; Wissenberg, M.;
Rasmussen, P.; Nordby, P.; Stallknecht, B.
(2010). Endurance training enhances BDNF
release from the human brain. Am J Physiol
Regul Integr Comp Physiol; 298:R372-7.

27.Kapczinski, F.; Frey, B.N.; Andreazza, A.C.;
Kauer-Sant'Anna, M.; Cunha, A.B.; Post, R M.
(2008). Increased oxidative stress as a
mechanism for decreased BDNF levels in acute
manic episodes, Revista Brasileira de Psiquiatria,
Sep;30(3):243-245.

28.Radak, Z.; Toldy, A.; Szabo, Z.; Siamilis, S.;
Nyakas, C.; Silye, G.; et al. (2006). The effects of
training and detraining on memory, neurotrophins
and oxidative stress markers in rat brain,
Neurochemistry International, 49: 387-392.

29. Piercy, R.J.; Hinchcliff, K.W.; DiSilvestro, R.A.;
Reinhart, G.A.; Baskin, C.R.; Hayek, M.G.; et al.
(2000). Effect of dietary supplements containing
antioxidants on attenuation of muscle damage in
exercising sled doges, American journal of
Veterinary research, 61 (11), 1438-1445.

30. Oliveira, A.R.; Schneider, C.D.; Ribeiro, J.L.;
Deresz, L.F.; Barp, J.; Bello-Klin, A. (2003).
Oxidative stress after three different intensities of
running, Med.Sci.Sport.Exer, 35(5), Supplement.



