WWW.mums.ac.ir

Medical Journal of Mashhad ?)
University of Medical Sciences b

Vol 67, No.3, P: 764-774 I~
Jul -Sep2024 L,

Wﬁﬁr}l&a&&béi}in_&zud@a

¥ ooyl AV

VEF-VVY amio NF4Y 54 gils 0

ho! Ul

S pan b of pois S5 S b 19 s oglie Dby 03 0393 & S
S Ol 9 3o I Fio K99 59,95 ke zotaw Olpudi 9 D ool g
039 Blol 1518 Jbd e O asNT

VWV oAt b pdy Zo b =181+ 1 /¥ icdb 3o Fosb

oM

4 it a5 ol b ST ST S 5 S Ol 4 D aliys o ans 5o tedde
e ) Gra 639 5,5 Jolo o shan S k5 ey 1 il addllan S Coun Sl 03 ST s
o pan 5oL S b gl aslie Sl el 0353 & 51 ey (MDA) wsilTiss 0L
D5 059 8Ll glyls b b 0L 53 D el
4;.6%:\.45)}19@W.JJJ&&;BJJIJJLN:):&,;:\J}»JJZ”@M\As’:fﬂ:)b’&j)
DAL sl aslie g5 i oS (2S5 5 Dl sl e 5S 00 8 Jler
o S i ol e (614285 Y/0 Sl 5t 1S5 &S TAY Sl b o w5 YL
5 BDNF sl b5 505 O (g 0000 ) Dl 5 i 53 5US6 (o8 5 5 D el
S ol bl s 51 ey 5 )5 MDA

e oS5 5D s sl a3 sLaes S 03 MDA £ sl o8 515 0l Laasily 1S
S S S S 5 dslde Ll il gylabae 2l BDNF slis 5 2als wis A
St o o5y (P<e/ed )tls K5 alslke 53 b 4l ;> BDNF 5 MDA jkw
sdalie (5olslme Sl D by 5 asls op o5 slaes S 55 BDNF MDA s
P> ed)ass

2l b SN WIE D el Comn 5 o5l o e 0 S 4 1S 8 Aol
o35 oo oS s MDA = glaw 2ol danl 5y D aliy s Jle i s L 05 L5151 30
LBl (G ity oS 5 s le b DIl el sl Js BDNF

AT (63 O lo Gra 3l Grte <S35 555 Jalo 0L Ddd b ols o el 1S Dlals”
D el o 58

Doi: 10.22038/MIMS.2024.79330.4559

' Wil by

Gl L b e

ot on St oy Al b IS T 2l
oDl ST ol  pgtadli domls ¢ 315 sl ik
Ol giadli

gl ol ¢ b pales b Coy i 0sS sboleal
Ol ¢ ptead 6 ¢ oMol ST o821

Email: farajtabarp@yahoo.com



0O Jlw Woylaids « 116 yoa)gid—sls)e

gilis (Sib)y eole alSibily (Sib)y a3l alas -Y10

53 Sl ol ,o BDNFE 59U Cobe G e )

H(0) Sl os 35158 51,51 Sl 3130 Ly ey L
ary b Sie G Dl 5 eSS s
bie Sl LD by 55 .l Slgr el
5 O alsl a8 Al esls Olis Jlie Olsis 4 .l
ealis s ((F) dil a0l e D aelis s 5508 L Slo
s OIS 5T 5 Olgdl ds & olgie 4D
A7) AS o Jas ers Ldlms (gddg naml O e, an
NEYBEY S D&:ﬁl.;i) =S 94 (63 (YO
3 r.:mlf V.M:J slie Gl G, (G !
Lyl 55 i pea Gl Sl Calizes slas Sles
i, LeSh el o a&a T
Jodns 0,55 551, BDNF 5 et (NGF) L wae
22s i 33 0T 043, 8 a8 Jlo js w8 s
33 sdma 52,8 155 s 4 sd e Ole 555 e
S, 51 ol ¢ 2lde i 55 L/ s Aoy 55 58 B e
b 4 5 s Wyl Dol sseeS
podiw 5 Bl 3s8 5L 5o BDNF ()W)l
Lls,l 5 (A) syls aslas JLE L5 5 oSyl
S8 Sl L (V) BDNF 5 Dsliyy e s
S, em 53 (Falize mlt ez cpl b Sl ol
odslie BDNF ~3hu ) D ool s JaSa O jas
OLas (Y410) 01, Kan 5 U, Jlis Olsis 45 555 oo
alsl glyls s 013,05 BDNF T she 48 Lsls
Grmii D sty s JoSo o ez azin Vo 51 ey 08
BDNF (s v mho 2l oSSl 55 (1) Sols
O 5| oy Cazhs (85 bl o3Ne by Gl 0L s
2 -(V0) As edalin o site ol e 4 D sl JoSa
Oat 45 Sl ol slgidy b3 slaasl mls Ll
Sl 31,51 55 BDNF (S # sl 5 20 LSt e jnn]
s LS el (VYD) 5505 359 gendiens DL
Lol |, BDNF rhe 5 OlaSTt (1T @Ar,_}sT

(\Y) A;;dﬁ Jliﬁ ‘) 6)u\;§}::ﬁ )J.gla.ﬁ 9 J.A)Ls.e

Ao

33 5 5,0 Sdale Cude L glodas Ll ils
Lo, 18 o ate LU Gae Skl 5 5 Shas o aus
ot 4 lid JolS 5 4y 8 55 sla s lSa Jlo
G s Ko e 1 slizel 4y Sl
9,5 Ol 5 olgdl Jold (Slas ol s esalls
s oS Bl oS ol 0T 51l Ssplie s
Cely Cundy ol dBlis oml ax,s L oledll
e e Jolo S a8 5 e Santagn ol
G s s ol s WS S il
(1) 55,5 o hds as

Ol e 4 (BDNF) jae 51 Grie ¢Sy 55,0 55
5 S e Jes Ghe ateniedMgs s 5 Ol e L
Giob Sl Ao, 6 il s 4 Lol
Sas (S3,mdl sl 4« BDNFzbo  zals
Sl e ! ms . BDNFU(Y) ws L.
S o Jlasl Lluse L 5 e Gy (SKer s saks
sl ¢yl Lug.:éjj;j)jj 5, Shes o oosMe
Gladi )8 JSas Wilgs o 5 Al a0 SldemS | T
A= cpl Lodas ials Iy aiSTly O5enS
(Y) G aie MalS 0T Gads slayls sl
Lol mlol J2is @l BDNF as” el oas 25158
Golwdlad 5o I 55,05 O 055 J,uS 5o ol
dezdl tl58l 4 e BDNF-TrkB w8
(F) s5d gr S Bl g (5l O yuen ShalsS
SKilas &K, Olsie 4 Lty o BDNF ol Lo ogdhe
il Bl al> e g Bl Lay bl L ool
AF) syl bloyl 658 e Bl Lo osa, L8 w
a ¢S plie glas Slae (...:.E.J.I 53 o==esBDNF
syls 25 5SS o 5 gy Ol denST] Ol e
(F) Wl o 2l Bla o Mae 31,50 53 OT sk

J:a.{) dggjf 43}“3 ('.>=> l{ Olad lae )\ LS>.J;- BE (A




I )lS.cm 9 ML&.”S.J' L_J_)g.,g

Jled e 0l ;5 D uoliug B rao g Jlg il (sioglin wluyes 0,95 &Sy ;1 uuw MDA g BDNF wl e -VES

JS aals s HIT 51 adas G, o LIS &S
s ¢SSt HIIRT L) cnl o a5 Ole
&i{i ).3

o518 JelS adss Uocednlzh b 4 (S oSG

G G, &G L K slasl S
3\, i op 5 JolS S hlaly s SMhae Sliws
Olej &S C2 e 4y zmie 4S5 Gl S ja Sl ey (S5
COA) 358 oa o pad pladl (gl Sieli S

Clad Sad LS gy 4 (VY )0 5 oS
35 e 31 AGnEe $Shs s, S B Ol s Sy
Ol 4 sl olas e Ausls,y Gl e
Gises s oki,S 5 cwlS ;e MRNABDNF
Fmd s e s sl sl s B ;LS
2l 51 YL e 5 i sk 4 ol oda L glse
—et Y S bl ESos eonl el sl ey ,E
s e mds kel Ol s Lils
V) WS Csslae olds 230 J,uS O ae

D osliiy yman LG (Y0XY) 0,0 5 g slS
o le Ol el meslie Ol s b
el Ols e s (MDA) Lg.x:.;.:.‘ O}:M‘A:m§|J{:
13 Ola i (s gl (s 1y AlaYO-Y 00 S
45 Conmi o glie D= sl g 05,5 ;5 MDA clale
J S e J? 43 Connns Cpaima® g D ool g J,«iﬁ ) Jf
AV4) Caly gylalima Lials

azin VY S0 s a (YY) 0L 5 e
Gl 5 Fatmax gleods L eslls o ped
L = R VO U R L TS BT TT-R 1 U Y g
Ay ls G Ol les 53 A O semldnST)
twslin 53 pyad 31 ey MDA & 5l 515 0l
(YD) 5,8 Iy golslian 2alST oy e 51 J L
Ol el 3y 53 SA Olalllas 3529 cul L
5O 51,31y e 4 reglie & Shdsds Jly ,anl
aam g LI Ll st bl 055 wlal syl L

ufljlmf cul;) BE °}i.5 43 D O’:"‘l:f.} .)}.:.a.{ C}:.JJ

w5l bl Jsame G (MDA) s 65 04l
C‘.?.::‘j:..é < 6\.&-#\.:..»:‘ dj}lm ‘54:?:.5 Q}:M‘A:ﬂf‘ii
o 31 sk J51s glad 55 48 Cwl G518 Wi
Sl sk e SE plid gladnd shad
SET 21 s 15T Gl Ol AenST
o ms sl 5 oeals L5 LU Cs 1) ldsmST
J?a;ﬂ 4.§ .3}.3 diijj-‘jSki, 6‘..%.\.;1-‘-]5 9 &5"-}1”‘ j}:g:}g:T
oS u,v.gx;ﬂ ny MDA P c.]a..w &i‘Js‘ 4
23,8 ol BT GdIGnl, Al el
ool ool as U MDA b S5l
J>.=....A 4.§ S| (TBA) J..:.w‘ gs_iijjl.:;.)‘.;.j:: LJ &;;‘)
u\..:.w‘ ‘s_if.J}::).)Ll}:: oA Jna;‘j J\}.ﬁ J..:.!}: 4
650N L i K5, L g 545 4 (TBARS)
(V) ol

oles wUles a5, Cullad a8 wias e Olis dal sl
V) syls Bl 5 LB Gae s sl L55s Of ks
- C'_,..:j l2é 45 Ad odaline ‘}.:5 63 laws| o lad s 23 (e r.h
w (18) 501,85 5 (V0) 5lem Cakides 5,5 la
C}f.‘ ‘.;. .J.;fu.a &i..,.f L.S':"J'f BDNF C}.Ia.»u &i\‘la\
B j:Q:‘iLi Card 9 93 (A3 Ol ad il 54>
. g;m::' uﬂ;::&ﬁ D S lli) dLaJJ

Sl el e 55 ($lo5,2uS Slalllaa (ol Jlu 63 s
G USG5 Sl sl plail 5L Sus b sl
L:. ‘..@.JT aod Lol (ol ol di;*: QT L;‘J’. 6'&125"‘
\:' a‘_/.a.A &..J)L;:A .,t;_.,uﬂ g}:j)_g Jjg.e 9 olfjf L;l,ho)}.)
(&L’-‘JI‘»‘) L;)ﬁtii) li ('.f [ L.’ Qi]"‘: 6[.&0)}}
03 6oL lauae a5 LT gl e i
LSS (s Jlis Ol gis a) eslie Sl jed 1Lk
\;' }i” Qi‘ )‘J.gg (..L})‘.) ¢Jl>> (L;PL..E.:‘ C}} 9 )LJ'
O Sy el s WL Sdd L Sds 0l 58 Ol
\;' J‘_gjl.li‘ 62.6_9\.5.,4 CJL’.{_;&.S Lals olias Q.:.E..E.z.e ui\
&:&5 cigi Q‘}LP 4 4§ (HIIRT) Jli)' TR

| o GéJ*A 6\4:}:}5 O L.v_ 9 s:'_.g.o —sl.>\J1..~‘




0O Jlw Woylaids « 116 yoa)gid—sls)e

agils (Sib)y eole alSibily (Sibjy axSibils alas -Y1Y

03,5 3 i3 0 5 53L5 Sab b o5l Sl a3 03,8 p 8
S atia 5 ands ¥ (gl Sl 4 28 50)

S50 adsl 0saST bl (G2503T 52 (a3 DL L 2
win 93 o > JSsn b i o2 s J8 ORMY wy
sk & (JSSap g 3 S wis s s oute
alp b alin 2eglie Ol o5 adde 9o LAL.;;}}.A)‘T ‘u-it-:‘T
(L5RM L Usles) a5 SG &S5 90 s Lo Lol s e
sl plo!

sl o s plonit G a3 HIIRT ol s 5 IS5 52
ORM L Jslee) avis 51 ST eSS T A Sl b L1 SS9 ol
Sl il 5455 0lear CaI L &S 59 glasl ¥ ol &S L
YUY Jpene ssb @) (Shlly 4 Oty b K05 (slast ¥
w5 ks cw e Olge a4 g o) Sl s alsl (LSS
S (614285 Y/ Sl a5 oy b 53 55T ucran (A oo
e D s S e JLs ) e (LSS Y LY 4 9)
25 i SNBe Gp di p e b Sl L o JoLS
OOae gl ol ey oDy DNGe Gl S e SR
s gl M 5 55k S (6l Ko 550 sl il
.(v~)>ﬁv§.:

IS D Golss + o)) (255 5 D iy slaes &
of ot azin 53 5L K s amiaA St 00 v [lU D (sle
UL sl U o205 5 IR Gl s 8 ks el e 1S L
A S Ol p Glesols O csle (STH
2 S s i A Se s 1 o JoSie alia LIS (g all
DA T Lt 53 58 s 0 Doy g 4 &8 1 Lol s atin
(1) L3 g0 Js b 8 0

Gli okl el VY JUw (e goseiT St sladised
3355 (6,805 51 U s s S e (50 B )
ddr o TSN g Sl FA) 0 505T g 5 05037 oy ol 0
Sl 5 s Card 53 o s (0 05b s S (g 03

S (o (o 0) Lo 5T ez g )3 Tl 2l 4235 1D

O Cilaze 25 > ,ab 5 iadle S5 0455050,
loys Glae s jloslizal 5 S5 S 03ls i
5 N amw i Gl Ol,l 9 S syl .
Sl W5, 4y Ll e Bl oulee 31 6,8 sl
ol 3l oSKaS Sileys slaa ja JialS 5 e ges
525 el s 4 &l shis 4 Lols Gudsd S
Sbs,is,8 Jolo T 53 Sl ax 1dd el
095 G 31 me A UT 65 Odle 5 e 1 GRie
e 3 3L Sas b Jlgml meslie Sl el
St o 05 Wlsl shyls Jlab e 0L s D eelzs
Caas

BLaRTY

Oy b Sl ealizel b5 S e S5 (L LS TS anlllas
LT analor s plonil dals 05,5 Lol o 03057 g =0 5057
D055 @Lal sbls Jws po Ol 0L Jols ;o= tags
YA 51 S B YO Gl YL L s ssls O eg esla
ot 34 3 Sl YA BT o aals b e e 1 p 5 5AS
N mp 5 QBRI a5 e s sk 4 JUbsls O (T
4 S b lo) S 5 s slp Y Lils Sl
el 5 S el WIS 0s 8 Hler s kel Do
,a,>,a;\v).uuv,~s:DQ,an,+&,ua,g)D
(o35

GYO o Sbodg Lamla bl S35a3T (6l 5555 Sla)lns
oo i b (2555 plite Sl R (e sl ST ST YA
Sl B 5 B Gl Solen & 0355 Ve s IS
D ooy (onS 500-Y0 = glaw o2ils oLl glags oy
P $35l3 68 a Sl eslizal 5 2 olp S LY I 28
A S s 6l oSl

Sl K8 bl 505T (S50 £3,5 51 J3 axin &K
Sres S Gl o e pp wely s WET Sl

423>0) 03,5 ¢ 5 Sdw e Joli D eliys o+ 505 5 o0

1 Repetition maximum




I )lS.cm 9 ML&.”S._J' L_J_)g.,g

Jled jue ulj )5 D uoliug Brao g Jlg il (sioglin wluyes 0,95 U 51 uy MDA ¢ BDNF Wl e -VEA

O Dl s g s s U slaoseiT 5 s S
58 oS o3 b il oot 0505T 51 25 8
SLose3T 51 ) waly &K byl o im e 5 4l
5 (b b Glaedls Gl (25 0 5 5 s IS S
oy S o (oDl (g lsline otalie o)y guo 53 5 L oslinal
Ve el 53 (553 o2 (smind O 53T 51 D Jomn i 61
b obT oo 5 a0 4 .03 8 eslizal P<i/e0 (g5l

A& plonil VY 453 SPSS 181 6 5 Sl eslinal

ol

O (sulsbime 5 0dd arlons (95 T 25,51Y Jsd @ 4 5 L
53 BDNF o sl 51530 Sl ¢ P<e/00 e s
et o e s Dl (asls s a3 Slaes
5 U8 638 53 0T b Ll ooy wia A 51y D
R RPN

Sy b 4283 10 Dde 4y (G5 Sadised (oo Slulir
0953 & Jool o L 59 Sl 423 53 5o e e
dazeia 31, e a3 Ay Glos 53 5 b a5 S
W58 15 eslinal 5) 50 el (sl iie (6,8 051 612 5
CS S 1Y B LD sl S Y0 sl
25-OH-VitaminD- ) D pely s oS 5,080 (5,
(Ol ) 5528 ) 28 5ab) oS 5 cale (ELIZAKIT
o hE b e A el SSE Y il
Soas 4 o3 8,8 03Il gyl &S Sl eslizal L BDNF
Goles =S Sl eslial U MDA & gl s ot 1Y)
<=L (Malondialdehyde assay Kit) 5 5 s 5o 3l
b e Ol 558 (G5l Ol b oS

Sy 5 65 Sl sy Slagy glaesls
4 nd s eShy s mls GLossT 5l ir op s oy
ol g b esls mig 05 b son Cer S5

0903 Olpdd o) S o Lo eolizul s il ylg

u&.&jﬁ Lg‘.hcjjf)b BDNF‘SAJ‘A C}Jﬁnﬂ g_;“jf Oj)b Q‘Mw}f&l«g}-td"ﬂ)"’@u—‘ ij\?

Jzs re o 3 2 s D et S S pe
D oels
Sl + M| ke
RN E VAN R AN B fAnte DAY SVVYFE/\OA st sl
VARY ~\$/¥PA S AN —\+/AQY t .
YN e e e P it

;:alfa'utsho‘g;BDNFQ‘ﬁM}b&jJﬁOﬁjT@\:}.r ij\?

+ g9l g S ~
Domlyy  asls s S 753
Doslus
Z—s08 Z=¥res  Z—¥/ree
— s
p=./...;;ﬁ p=....* p=./...*
Z =¥ /vy Z=-\/5%V
N t: N -
[CELEE g
P=/oves p=/98
Z ¥y 5
N s
el
P=/oven

0903151 Jolo s (P=2/2V9) il 515 il ple 5 b
Oy deoys w Jild &S das o O edly S S
)13 35 6 ylsblan sl oy S 55 BDNF s
Shsbian O30t 5 gy 31 (S 53 4 35 delie Sl ol il
0585 b a2 slres S BDNF o 1ot do)s o
S 5038 3BDNF ol i dop3 55 Lo U8
4D oty JoSSa s a5 e 3058 53 b aglie o
5ol T 058 53 b S Ll sy YL (6 lsles 5 b
(Y Joue) i salin D sl 5 oS




0O Jlw Woylaids « 116 yoa)gid—sls)e

agilis (Sib)y @ole alSibily ¢ Sib)y axSibils alas -Y4

sl
PY{RHEW
-Y/ 0V YY/A0 ARVARYA \O/VaY [ RPNV
/e Y Ve Ve AR pu;,))]

0503151 Jole gl (P=2/0 0 V) il sl il ot 4 5 L
Oladd A3 w Jil oS das o Ol Ll S 7

313 3 5 (6 lskme sl o3 8 5s MDA s
Shsline Bl s 51 (ST 55 4 55 anglie S| Jolo ol
035 b 225 bes S MDA o 25 do)s o
25,5 ;s MDA T Sk o3 3 s pl ba g S
iy JoS s sl el K5035 33 balie )3 oS 5
o ol s Sl e b 535 YL (6)lslas 5k 4 D
Lo odalin 55 D s oS s sls op a5 058 5o

(F Jsu)

* oS e

D el

OT ols Lme 5o dmlons 2 53T 5551 ¥ ol w42 5 L
L;Lmjjf); MDA C}Jﬂ.« &Alfjijlﬁcp<~/~b c]a,a):
Fom D omtis + o3l o ei s D by ¢ gl 0 8
W55 (g lsbtine uis U8 05,8 55 OT Clled Lel 55 azin A

030> Dk (o) 2 S L0 005T s =1 Jguar
s sles S ,sMDA £ b 25 8

ot ]

] -

Jf.{ +L53)LIS Du:ab') c“

D ol
oSl
/N0 /N YEALRYY QYR NE VALY s
- \/ ./ \/ +

oSl

Calies 5o 05 S MDA 7l Sl ois a5 5 0 0905T b =€ J9or

Dol s + 35 o0 o0 D el s B e s 055
Z=—¥/Y¥A Z=—¥/Y¥A Z=—¥/Y¥A
-— Js
P=2/vves P=r/eves P=e/eves
Z=-y/f5¢ Z =X /b¥A
- G o
29 e
P=r/v Vs [CSRVERRES <
VAR 7% b
. el
[5-ake ]
P=v/ores

D sl s+ (g3l s a5

L nrd 5 oS 5 sles S 5o b gs T BDNF £
038 b 225055 awp 3 MDA £l 5250, 8
DA oLl il ol b sctalie (g lobkine UMl J xS
Oy 5 oL5 Ddd b (Zeslie o5l Dby jad Al 5 a
5 BDNF 55, o258 b oot a5 03 D ol
Lol jan 335 S5 gl 065 55 god & pmel ST, 2alS

G Rl ol i s b alie Wb s D by g 5 sS

&

—=
Saslin Dby a3 0593 65 56 ) Sa L Sl G
SBDNF #3hu » D by s 5 a5 5L 5 s b g

el s 39S 5 055 Bl lyls b e 0L 4> MDA
BDNF 7w ol G slaal olol 5 s plilD
S J 53 8l (g lolne il Guine alslie 4w a Cilaze

O O R 3 o or (g lolas 2als” L MDA C}Ja.w




I )lS.A.& 9 ML&.”S.J' L_J_)g.,g

Jled e ulj )5 D uoliug B rao g Jlg il (ssoglin wliuyos 0,95 &Sy ;1 s MDA g BDNF Wl i -VV +

Oler 53D i g 0,8 a8 o Joe D peli g 05,5 &
Llg o S 555 0 MAPK ludle 4 e 55 0K
Eoly pais 4 eins Jlail 555 ) CREBY 0503k ) 503
e 5 s il 1 ((Olewd g ge o5 533T) (¢ sil= AMP
o oo (18) 555 BDNF 5 TrkB o ol (5 «
ool gl 53 geas Caslie 4 e Al5 . BDNF
bly ol 53.(Y) 558 ROS a5 Camss 3 b 51 s514ST
O yza a22a A Sl s (b O genl STy (6ol talS
5 0lys g el g oy 55800 Jp 59 D pnln s JoSe
ol odalin D bt s ok glyls 0L gmiils 5 (azin B 5l dn
ol ST ST Conls 6 K5 b &S (YY) ol

A D
3 o o5 wia A BB GOl G ) e slaadl alexr
5 Ghed Ol 1y el 1Al 5 VL Od L (sl
S Ol 065 55 BDNF 55, (358 - o e o
3 ol sl L &S dib ezl D sl g 35S
SO G gl b Gl il e bly oa K05 Slallls
4 9SS Sl s 45T Wisls Ol (*"')0‘)&"‘”0)
T SRIBl 4 e ain s aldr =y g wla)f O
&hls 0l 5 ;3 MDA BMI 55 55 2als” sBDNF
o (Y1) Oer 5 Jlosl .(V8) ws Bl 5 0j w6l
Moo L #0 G £+ 0L 5 MDA zals” s BDNF 21530
Lo e Di (95 o e tin B s 4 S plie ookt
4830 ol b Jons 5 b (gladda Ve (65158 o o S )
sk Rl sl 0. 00) Wsls 1S (e o 6
Sl o win e 3l e ol pl @ e 065 > BDNF
Cosl o outalie (Y410) 01, Ken 5 owidie by eglie
win a5 s L (T IV) LudlsT ek i o ((YA)
Ob o 3l o p3 VO B0 Sdi b a5 (635 = (23 (e

MA&‘P‘@C_«J\&SML@M\JG)éaKAJ

L Lo e alS' D by O3 pze &8 Lsls Olas (YY) LI
IS 65 8 L amlin 4o 1, MDA b 5 2153l 0S|
Sl F(N0) 0L 5 Lg,m Ll (YY) 35 esls halS
3 dls Yoo 5550 D3 slu g (3 ame amin Ve &S Ls e
f¢ 51D Oeelis 5 (oS 5o Y0 o 15 08 e Gy
e 313155 BDNF - laws 5y (o 56 (ad 55 Jse 6AY &
e b 055 Slal gLyl Ol > s+ BDNF
dlg Yorn 555U D el g 5 jume in VY 1 e ¢ S
e (YY) Conl os oaline Ko iz law g 35 55 4o
Jq\ﬁ;Dw@;Qﬂsj;:@S@laquﬁUu@\
D ooy JoSe (5 ume atin O 51w & Ad o3ls Ol 3
o slgiiy (S Ll gmls lul p (YY) 5 L 2alS
Cand s LUl ggw 51OV 3,03 30 5 sodits LL5,) Gl
Wl Sl 5 (2 LST ol e e S U D el
wﬂu‘.("*’)@u‘a&v\ﬁ‘UMDA)CJi;\:’ﬂ\)aS)Ji
25 1, BDNF e 5 Ol ST «5"‘r‘~ﬂ LS
R ¢ .(\Y)ﬂ@&u\)éjﬁ}::aajﬂw)v\n:@
J.fa))kf—D &:Atijd.fc.w‘ ol odalive oS CJLQJLE.AJJ
5 BDNF 0L o (21531 4 e ¢ SlanST| ST S 31
\—LA.ST 9 D U‘:Ati) o..h'xf (Y&) J}«&@ J’u ;nga.c
Calien 15 53 0T b S8 0 15 D sl 5 5985508
@‘&D:gwﬁti_guu.odwwg}::ﬁoﬁ)kCNs
5 @5 S s Go b 510, 5 Sl 5 sl

I Cyclic AMP (adenosine monophosphate) response
element-binding protein (CREB)




0O Jlw Woylaids « 116 yoa)gid—sls)e

agilis (3ib)) egle alSibily (Sib)y axSibils alas -YY)

Jolse o mn 53 ain (B N ol ple (FF) ol Cens
e by (cB5rs Olsed glaeyss Wb GlunST
SIS BT s St o 4y i il 5 e (WD eelns
SBpta ROS I il glacanT on Jolv 5 54a
T SRIB Ol syl b S sl STl ST
=S 5 s de Calaze (g O senllenST) ; 2alS” s BDNF
oy 5 35 o pad O Gl e 1SS a b s lie 5o
A S & lesy it g5 BB 55k 4D el
r.hj&l.uf‘ uﬂj'.'.w‘ J:J\AKJJ @Lﬁ).’ (5"&‘):":’ d‘&‘}‘rh
Ll w53 5 Ol S OIS S e SB555 Sl 0
Szt )56 e G b 31 SIS S 5lga L1y LS

Al Jlsl (NF-KB) L8

S 5 4o
-ovu_p@uﬁex;u...,mf»sgom,@u&s,a@u
oS 5 s D by G e ool o b ol gl
Sheed O ganl STy 2 li S 4 oets Ll 5 g alst Il 93
sl 039 #lsl ¢lyls ot ,» BDNF T e (i
i b oS 5 ddstlde b= cpl o358 Dty e
oS Lylam 5556 5 (BLSTUS Cand s 25 53 (S b

.Qwh:y.o\ﬁ;ajii:a‘”éjbqwuxstDNF6,.49

1808 9 KL

S5 5258 ey A olid )8 sl 0L 54 8 asdllas !
)b dlasns S cobedl solod 5l abiw oy LBl o0 55550
R Sl s a5 s S b ash opl sl s
slem a4 by Gl 4 a5 L adlas ol Les
ol 33T ol g5 53 G aeaS b b Ul g
« IR.IAU.SARI.REC.1400.144 s\  le s>y
Sl ooy g 2

References

4 Moo Olsye 53 BDNF # 5l 21550 & 2te cazds ¥
o2 (TN olgl 5 g5 05D (Y8) L &SI oo g sutie
DA sl s gaglin o o7 sk S Sl ey i 55 1
by el ¢ (a1 ST &S5 Ao ys A BVO ous) YL
oL g lalme i3 Il YO BIA Jles . 0115 0 > BDNF
Al (i sy S Dlllas (st mer L (P
Geosd 5305 Db b (2aslie (L5 olate DL ol 45T s 0
(B85 5 G DSy Al @ e Wl e S
Sldlle 3 358 BDNF 55, (858 - aw oo
Yo Ss b len pos Sl oS A edalin 55 s
e o @M mis skl SIS L s Kl e
BDNF ke 2158 G b 5l olde 3, I8 O
23 Slad= 0 (GHlal 05 aa A = 5 (VF) US Caglaa
il 5s BDNF 05 0l (51530 55 oml oas b aie
33 V) Gl ong olen 5 ol Gl bge culS sn
Sl ods )18 ol gl jiTle 5 Sl sla ooy 5
5 b6 b a4 wlg o MICT Laslie ,s HIT &
B sl 4 S ol 5o ) ST Ol ST
b a3 (1Y) s ol 3l S5 oS 1 a6 oS pleo
VO2 max) ;i o b s 5 590 5 b o HIT MICT
3 S e cpookior b e o felss 5 Aas e 51511
S 53 1 Fisd 5 o sl 3, 8hee O HLid dher
Ol a3 plsil ol ply (M) das o0 el Ohyley Calisee
3 e Slolal Jaul5l dbuly b Ll g o el
SToodb s Gl (SoLT 0V

255 BDNF e (s 4 anie (10619) SISl
b1 oSnti B LST el 5 o Bl Ko G ]
4 Al il ST W lasd g b (gl S
S8 e by s e 0l 2515 ROS 3 b 51 el b
hzes (Jolo SLas ogr 1) &7 0 pLIN O 2 glactnd
ool ekins Olas MDA 8™ w8 o W11y (e 0 el ST

1. Raharjo S, Pranoto A, Rejeki PS, Harisman ASM, Pamungkas YP, Andiana O. Negative Correlation between Serum

Brain-derived Neurotrophic Factor Levels and Obesity Predictor Markers and Inflammation Levels in Females with
Obesity. Open Access Maced J Med Sci 2021 [cited 2022 Jan. 26];9(B):1021-6




I H o g swowlallgl bygy Jled e ulj )5 D uoliug Brao g Jlg il (ssioglin wluyes 0,95 &S 51 uy MDA g BDNF wl s -VVY

2.Wu CL, Chen SD, Yin JH, Hwang CS, Yang DI. Nuclear Factor-kappaB-Dependent Sestrin2 Induction Mediates the
Antioxidant Effects of BDNF Against Mitochondrial Inhibition in Rat Cortical Neurons. Mol Neurobiol. 2016
Aug;53(6):4126-4142.

3. Pandit, M, Behl, T, Sachdeva, M, Arora, S. Role of brain derived neurotropic factor in obesity. Obes. Med. 2020;17:
100189.

4. Roh HT, So WY. The effects of aerobic exercise training on oxidant-antioxidant balance, neurotrophic factor levels,
and blood-brain barrier function in obese and non-obese men. J Sport Health Sci. 2017 Dec;6(4):447-453.

5. Suwa M, Kishimoto H, Nofuji Y, Nakano H, Sasaki H, Radak Z, et al: Serum brain-derived neurotrophic factor level
is increased and associated with obesity in newly diagnosed female patients with type 2 diabetes mellitus. Metabolism
2006; 55: 852-857.

6. Sempos CT, Heijboer AC, Bikle DD, Bollerslev J, Bouillon R, Brannon PM, DelLuca HF, Jones G, Munns CF,
Bilezikian JP, Giustina A, Binkley N. Vitamin D assays and the definition of hypovitaminosis D: results from the First
International Conference on Controversies in Vitamin D. Br J Clin Pharmacol. 2018 Oct;84(10):2194-2207.

7.Pozzi F, Luigi Aloe, Giovanni Vanni Frajese and Gaetano Frajese.Vitamin D (Calcifediol) Supplementation Modulates
NGF and BDNF and Improves Memory Function in Postmenopausal Women: a Pilot Study. Research in Endocrinology
2013;(2013): Article 1D 55275.

8. Corripio R., Gonzalez-Clemente JM, Jacobo PS, Silvia N, Lluis G, Joan V, Assumpta C. Plasma brain-derived
neurotrophic factor in prepubertal obese children: Results from a 2-year lifestyle intervention programme. Clin.
Endocrinol. 2012;77: 715-720.

9. Pirotta S, Kidgell DJ, Daly RM. Effects of vitamin D supplementation on neuroplasticity in older adults: a double-
blinded, placebo-controlled randomised trial. Osteoporos Int. 2015 Jan;26(1):131-40.

10. Abiri B, Sarbakhsh P, Vafa M. Randomized study of the effects of vitamin D and/or magnesium supplementation on
mood, serum levels of BDNF, inflammation, and SIRT-1 in obese women with mild to moderate depressive symptoms.
Nutr Neurosci. 2021 Jul 2:1-13.

11. Franco-Robles E, Campos-Cervantes A, Murillo-Ortiz BO, Segovia J, Lopez-Briones S, Vergara P, Pérez-Vazquez
V, Solis-Ortiz MS, Ramirez-Emiliano J. Effects of curcumin on brain-derived neurotrophic factor levels and oxidative
damage in obesity and diabetes. Appl Physiol Nutr Metab. 2014 Feb;39(2):211-8.

12.Ke CY, Yang FL, Wu WT, Chung CH, Lee RP, Yang WT, Subeq YM, Liao KW. Vitamin D3 reduces tissue damage
and oxidative stress caused by exhaustive exercise. Int. J. Med. Sci. 2016;13: 147-153.

13.Ito F, Sono Y, Ito T. Measurement and clinical significance of lipid peroxidation as a biomarker of oxidative stress:
oxidative stress in diabetes, atherosclerosis, and chronic inflammation. Antioxidants. 2019;8(3):72.

14. Kim TW, Baek KW, Yu HS, Ko IG, Hwang L, Park JJ. High-intensity exercise improves cognitive function and
hippocampal brain-derived neurotrophic factor expression in obese mice maintained on high-fat diet. J Exerc Rehabil.
2020 Apr 28;16(2):124-131.

15. Osali A. Aerobic exercise and nano-curcumin supplementation improve inflammation in elderly females with
metabolic syndrome. Diabetol Metab Syndr. 2020 Mar 30;12: 26.

16.Roh HT, Cho SY, So WY. Effects of Regular Taekwondo Intervention on Oxidative Stress Biomarkers and Myokines
in Overweight and Obese Adolescents. Int J Environ Res Public Health. 2020 Apr 6;17(7):2505.

17. Korak JA, Paquette MR, Fuller DK, Caputo JL, Coons JM. Effect of a rest-pause vs. traditional squat on
electromyography and lifting volume in trained women. Eur. J. Appl. Physiol. 2018;118: 1309-1314.

18. Moro T, Marcolin G, Bianco A, Bolzetta F, Berton L, Sergi G, Paoli A. Effects of 6 Weeks of Traditional Resistance
Training or High Intensity Interval Resistance Training on Body Composition, Aerobic Power and Strength in Healthy
Young Subjects: A Randomized Parallel Trial. Int J Environ Res Public Health. 2020 Jun 8;17(11):4093.

19. Kalvandi F, Azarbayjani MA, Azizbeigi R, Azizbeigi K. Elastic resistance training is more effective than vitamin D3
supplementation in reducing oxidative stress and strengthen antioxidant enzymes in healthy men. Eur J Clin Nutr. 2022
Apr;76(4):610-615.

20. Mohebbi H, Safari Mosavi S, Rohani H. The Effect of 12 Weeks Continuous Training at Fatmax Intensity or
Anaerobic Threshold, and High Intensity Interval Training on Fat Burning Capacity in Pre-Diabetic Patients. Sport
Physiology 2019;11(41):31-46.

21. Khairy EY, Attia MM. Protective effects of vitamin D on neurophysiologic alterations in brain aging: role of brain-
derived neurotrophic factor (BDNF). Nutr Neurosci. 2021 Aug;24(8):650-659.



0O Jlw Woylaids « 116 yoa)gid—sls)e gils (Sib)y egle alSibily (Sibjy axSibils alas -YYY

22.Uosaee S, Soltani S, Esteghamati A, Motevalian SA, Tehrani-Doost M, Clark CCT, Jazayeri S. Effects of zinc, vitamin
D, and their co-supplementation on mood, serum cortisol, and brain-derived neurotrophic factor in patients with obesity
and mild to moderate depressive symptoms: A phase I, 12-wk, 2 x 2 factorial design, double-blind, randomized, placebo-
controlled trial. Nutrition. 2020 Mar;71: 110601.

23. Hajiluian G, Nameni G, Shahabi P, Mesgari-Abbasi M, Sadigh-Eteghad S, Farhangi MA. Vitamin D administration,
cognitive function, BBB permeability and neuroinflammatory factors in high-fat diet-induced obese rats. Int J Obes
(Lond). 2017 Apr;41(4):639-644.

24.Filgueiras MS, Rocha NP, Novaes JF, Bressan J. Vitamin D status, oxidative stress, and inflammation in children and
adolescents: A systematic review. Crit Rev Food Sci Nutr. 2020;60(4):660-669.

25. Ahmed HH, EI Dayem SMA, Foda FMA, Mohamed HA. Significance of vitamin D in combination with calcium in
modulation of depression in the experimental model. Der Pharma Chemica 2015;7: 128-147

26. Nadimi H, Djazayery A, Javanbakht MH, Dehpour A, Ghaedi E, Derakhshanian H, Mohammadi H, Mousavi SN,
Djalali M. Effect of vitamin D supplementation on CREB-TrkB-BDNF pathway in the hippocampus of diabetic rats. Iran
J Basic Med Sci. 2020 Jan;23(1):117-123.

27. Dabaghzadeh F, Rahimpour M, Karami-Mohajeri S. Effect of vitamin D administration on blood oxidative stress
factors in university students: A randomized double-blind clinical trial. Koomesh. 2021; 23 (6) :712-719.

28. Moghadasi M, edalat manesh M A, moeini A, namatollahzadeh M. Effects of eight weeks resistance training on brain
derived neurotrophic factor in female patients with multiple sclerosis. Koomesh. 2015; 17 (1) :152-159

29. Salimi Avansar M. The Effects of Eight Weeks Interval Training and Curcumin Consumption on TNF-a and BDNF
Levels in Men with Metabolic Syndrome. J Ardabil Univ Med Sci. 2017; 17 (3) :299-310

30. Yaghoubi A, elhami A. The Effect of 6 Weeks of High Intensity Circuit Resistance Training on Plasma Level of
Brain-Derived Neurotrophic Factor in Inactive Men. Sport Physiology & Management Investigations, 2018; 9(4): 69-78.
31. Azimi Dokht S, Gharakhanlou R, Naghdi N, Khodadadi D, Zare Zade Mehrizi A. The effect of the treadmill running
on genes expression ofthePGC-1a, FNDCS5 and BDNF in hippocampus of male rats. Journal of Practical Studies of
Biosciences in Sport, 2019; 7(14): 91-101.

32.Weston KS, Wislgff U, Coombes JS. High-intensity interval training in patients with lifestyle-induced cardiometabolic
disease: a systematic review and meta-analysis. Br J Sports Med 2014; 48:1227-34.

33. Batacan RB Jr, Duncan MJ, Dalbo VJ, Tucker PS, Fenning AS. Effects of high-intensity interval training on
cardiometabolic health: a systematic review and meta-analysis of intervention studies. Br J Sports Med. 2017
Mar;51(6):494-503.

34. Tsikas, D. Assessment of lipid peroxidation by measuring malondialdehyde (MDA) and relatives in biological
samples: Analytical and biological challenges. Anal. Biochem. 2017, 524, 13-30.

35. Szymczak-Pajor 1, Miazek K, Selmi A, Balcerczyk A, Sliwinska A. The Action of Vitamin D in Adipose Tissue: Is

There the Link between Vitamin D Deficiency and Adipose Tissue-Related Metabolic Disorders? Int J Mol Sci. 2022 Jan
16;23(2):956.



I )lﬁ.nm 9 ML&.”gﬂ L_;_)g.,g

Jled jue ulj )5 D uoliug B rao g Jlg il (ssioglin wluyes 0,95 &S 51 uy MDA g BDNF Wl e -VVY

Original Article

The effect of a period of high-intensity interval resistance training with vitamin
D consumption on the changes in levels of brain-derived neurotrophic factor
and malondialdehyde in inactive overweight women

Poorya Abolghasemi !
Saqoa Farajtabar Behrestaq 2

IMA of Physical Education,
Department of Physical Education
and Sport Sciences, Qaemshahr
Branch, Islamic Azad University,
Qaemshahr, Iran

2 Assistant Professor, Department
of Physical Education and Sport
Sciences, Qaemshahr Branch,
Islamic Azad University,
Qaemshahr, Iran

Email: farajtabarp@yahoo.com

Received: 14/04/2023 - Accepted: 28/05/2024

Abstract

Introduction: In the last decade, vitamin D has attracted more attention as a
non-enzymatic antioxidant compound. The aim of this study was to survey of
changes in BDNF and malondialdehyde (MDA) levels after a period of high
intensity interval resistance training (HIIRT) and vitamin D intake in inactive
overweight women women.

Methods: The subjects were first selected by the available sampling method,
then they were randomly divided into four groups: control, interval exercise,
vitamin D, and combined. HIIRT was performed in three sets at intensity with
80% one maximum repetition and 2.5 minutes rest between sets. Vitamin D
and combined groups consumed vitamin D (50000 units) once a week. BDNF
and MDA levels were measured before and after the interventions.

Results: The findings showed that the MDA levels in the interval exercise,
vitamin D and combined groups decreased after 8 weeks and BDNF levels
increased significantly. But the combined intervention had a stronger effect
on the change of MDA and BDNF levels compared to the other two
interventions (p<0.05). In addition, no significant difference was observed
between the changes in the levels of interval exercise and vitamin D (P<0.05).
Conclusion: It seems that HIIRT and vitamin D consumption can exert their
protective effects in overweight people with abnormal levels of vitamin D, by
reducing MDA levels and up-regulation of BDNF protein. But these effects
were further developed with combined intervention.

Keywords: High-intensity Interval Training, brain-derived neurotrophic
factor, malondialdehyde, Vitamin D Deficiency.




