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ABSTRACT

Background & objectives: Physical activity is one of the several factors which stimulate the
secretion of growth and nerve growth factors in patients with Multiple Sclerosis (MS).
Therefore, the aim of this study was to evaluate the effect of 12 weeks of Pilates training and
ginger consumption on serum level of BDNF and TNF-o in women with MS.

Methods: Forty women with MS were randomly selected from 85 women referred to the
Welfare Office of Urmia city, in Iran, with the age range of 30-35 in the form of a pre-test and
post-test quasi-experimental study design. Participants were divided into four groups
including: exerciset+ supplement, exercise+ placebo, ginger supplement and control group
with 10 individuals in each group. The intervention groups performed Pilates exercises for 12
weeks, 3 sessions of 60 minutes every week, and the supplement groups took three ginger
capsules of one gram daily. In order to analyze the data, analysis of covariance was done
using SPSS-22 software.

Results: The results showed that ginger consumption combined with physical exercises
increases BDNF in the intervention groups compared to the control groups, but this increase
is more significant in the exercise+supplement group (p<0.05) than other groups. Also, the
results showed that TNF-a level has a significant decrease in the intervention group compared
to the control group (p<0.05).

Conclusion: The results showed that ginger consumption as a non-invasive method can have
a positive effect on increasing BDNF level and decreasing TNF-a level in women with MS.
Keywords: BDNF; TNF-a; Pilates Exercises; Ginger; MS Disease


http://dx.doi.org/10.52547/jarums.20.3.307
https://ejournals.arums.ac.ir/jarums/article-1-1954-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.3.307 ]

Va9 b (P o o )louds (Pl ©) 9

)l S 3y e sle olSils alzo ¥+ A

o 33lie H3 ) JoSo B 00 9 Uiy (g2 05 aXas 1Y 3l
U9 ISl Jaaildgo (5 )lews 4 Wio yG) ) TNF-a 9 BDNF

* oy bl loJoaw

Olml agl o sl yo olisls ( 3lul IO}LC 0SS (b ))s f}.l.c o9 5
s.babaei@maragheh.ac.ir : g, il oy - EEYYYYY Q9 ;5018 -AVEYYND- 77 :als . shumo 0duwy 55

N
VLY

4o i phlew VS (Jac ai) 6&),5[5m)&s&),iflé(—_c&)shig):dd@l}c)lui!usggm.ﬁllsé :..‘u.m,up)'

S92 lel 6 law & Mise 0 »> TNF-0 s BDNF

Jls Y- Y0 i aiols b age gl i pugd i jug 01 &5 osdiS azaljo ) AD (yu JI (el & Mo O o DB by

o 85 1+ 09,5 Jlig 03 5 353 oLl 33las ) g0 & s Tm 5 Ve T Ui b ()75 dess zob o DB LS
e & L) puidly @l pes alslae 5l 05,5 A3aub euwis J IS 09,5 5 Juzs) JoSo Laigils +iy ped (JaSo + (2 203
S pan Juzs) 5o )F S JewS dw alis) (JeSo s 05,5 5 .53l plil slaids 7+ awda Vsl anod @ian VY

w8 IS & SPSS-22 1331 o 55 il o3laiusl b (uilelg 58 Juloxs 1 A 0315 Juls ) sl 43353 ,5
Loy )5 > BDNF ol 58l el Jums) b puae ol pod &5 (b ))9 wlig pes oS sls plils pols guioss mlis (Laaisly
S pub alalae Gl 09,5 Hs & s JoSot ya 03 09,5 VS Ginl 38l al Sle 3o J S 09,5 b dunlio ) alslawe
SIS sHime HRALS J i 05 )5 an waus alalawe e 05,5 )3 TNF-0 pljue a5 sl ylis @lis (uized (p<-/-0)

(P<-/-b) =bls

2dlio Ginl3odl o e H3l Aile3 5o (sealid e b o wlsic & Juzi) b jae aF Sl Gl L aisl 1§ yaS Az
bl awbls wlel & Mo 9b) 03 TNF-00 nslis Lials s BDNF

ol pl olew (Juzs ) puidyy ol yo3 TNF-0 BDNF zg 305" sWo jly

LAV SOk

Lo ya89 539 35 disle by Jolge [Y] ol D)o 5o
wlgicds (i) suace sldslw ol aslsl sacl a5
) Joole [¥iE] ssloaud arnlub b9 559 x5 Jole
o3lgils I ssac (‘BDNF) joso Sl Gicio o
5 b)) (2109 55 & wanl eyds )55 )3 SS9 2
Jrews b Gugliow 6 e i 5 Ly s wln dolsl

! Brain Derived Neurotrophic Factor

1144/9/9 13l )yd

dodin
5 o= s ldl (el 393 Solen K el Solew
6LQJ9M®@Q|MQT)AUM| 0339 b
4o ol el 5 38 oo ales g5 5 jke uac
E55 Jas 4o [N 3550 0gmST 5 pulie SMe
LT = puiby 9 wMes Soue 5 352 o)y (ille
mols s et Jl 0lsa wblas i casb o AV


http://dx.doi.org/10.52547/jarums.20.3.307
https://ejournals.arums.ac.ir/jarums/article-1-1954-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.3.307 ]

Y- ole (2Lt Sl sw

Ol 3l & e Ailg5 50 a5 b 5o LA jw lagyT
Silgige iy wlis jes Saib ISl 5 b siw Jleial
A Mo 33l ) SS9 (S pes o) K2 ulsie &
aSisl 4 ax 93 L [OAY] 3 )08 L3S aslloo S) 9 orlel
9 o3l Aiwuis ©3wlod by S WMy wlis o3
S pLzl Gl 5 (b wdlune b vy
S & pllebie Gia el b)) S vlsie 4 Sil55 e
sl & Mire lolass 03 O3Bl 5 b Jl 035200
o9 a8 aosls gl wlss=s [B] 39 oslawl
adon Jl (5 380 (Algs Sl ol s 1) BDNF 7ol
Dlg3 o Oyl 9 33 5o i3Sl ol g
aS s oS Joass b Guolivw Jlisl 5 g pede S
6)Jal__234_bél;‘_ﬁ.gbig_mmwlos)fdfpig
oah H)HS [OAY] aiS o b ) s Il (bl
o pudiis sacly )09 wlis pes plxl S ol
o oM 4y Ailg3 5oyl (pal &S 5ol 50 BDNF
04— BDNF o 5 jo5lie yuizoed [VE] 338 oS
A Mise S8l s S SJled by s
5 oStp—r 110] el aidly il 381 alolsdly ywlel
A5 2330w Azl oyl A 398 (Gad=d S YD
Solan 4 Mie 38l s ¢3) D) wlip jas el
1121 5550 BDNF Jls e il 331 escly (ulel
ety Jl e &S 53ls plis sw oblSes 5 JlsS sl
23 BDNF (5o s mhouws sy 5 5190 (2 005 4t
DIV sl ol ine Ginl 38l Gulel an Mo s|y3l
) Ao pldaxe ax g5 Al sladls )s Huized
DM e o) 5 6 8w vy SalS b Ul
-1 BlaJale Jl K .l osuh b glaze alie
398 4 ) piime Hai 09 pel 45 aub ilawwsT
P L Jai oS sl Jusms ) sl 03,5 (ada
& 9— shls Zingiber officinale roscoe o e
A 9wl 35 psb ) 155 Jl 5 035 g ouboe 5 ploze
¢)._g).'i)T oleos )3 (Al & Ylgd 5o Ju=i) ol )il
o )bl ilawuS 15T 5 pldllsd wuols Suigilos)

53 BDNF (5l zeboss S pom pis & [PE] 338 oo
BB Sl T ol b iy 5 gelse a5
&5 o 9o ol Sow BDNF s o008 [0] S)ls
P=Ne 5 Sk wledwo 5 Solew sealis Jalye 0o
ovlel 4o Mo obloy )3 BDNF [£] 35 bos po
S8 5o ol Guae Jul=s o8 ols 03 Gewe ik
SHlwordie 5 V9= pre )5 (S0 Sl VS )
9 BDNF a5 sl )55 a5 @59 [7] 318 Gore Ll
el ome eailold TNF-0' scisle Ll Jolse
o )lassl Jl Gl ol 5 [V] 3= ) (6 0 - (59>
AR 50 inl 3l D (Si9)95 sl shw oy x5 TNF-a
ol GualS s a g0 TNF-00 mhous iyl 381 [A]
allio 335k )| BDNF ol 5 [A] 35550 BDNF
03 Zb 5 (Ul iy Sla S sl Shie I SIL
S g0 Ales ) T 3945 joe 4 a5 placuwgail JI
ols TNF-0 Lials L [0] s i 50 (539085 wblan
NF-KB gl Lisals b as 33l s (ials NF-KB'
el 53 & 39 [VA] Jbse Givl 8l BDNF ol
G939 4 sl ik 9 »g oS )3 NF-KB as
S 5o S L) ok ki 5 (S s S5 DNA
Glaeylles a8 cowl 9T Jl Sl el salgib [V]
SN TS MS phlan Somg )3 (ot Lkl (39
JWs @ SKud9 395 Jelge b )5 &5 w50 phas 4
Floial sla el Jl 5 55,5 Lo les
bl Ohlew 6 300 ol 5 (5 guS T eblan il 331
sl sladlw ps as Hlayhins alea JIL[VAY]
bl 5o iy iz po3 il 438 )5 1S ax g5 3) 90
aS oo wliy res I slac goze Jolis &5
G296 oMide J S s )3 1) 555l oslaiwl
e b sy RUls5 p ASE el (ol S 50
O w09 Soue I ool (i Jolss e
A Mo pbhlew asil an axgs L [\V] )l ol 4i8

ac )3 5 )l Jolsws bhas s (SN L)'”IIDI

" Tumor Necrosis Factor-o
* Nuclear Factor Kappa B


http://dx.doi.org/10.52547/jarums.20.3.307
https://ejournals.arums.ac.ir/jarums/article-1-1954-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.3.307 ]

Va9 b (P o o )louds (Pl ©) 9

Jud)l S g e sle olfiuls alzme Y -

A 399 bl ) 355,85 S byl (5aE=xT S
(ot iy pes el lilss Sl 353 = )lie asllos
OIS 5 olew S 9 3uaub als jo ) Hablas IS
L ols)ols isolow 4 Mool I Jow 95 JSlaa
(S9-S5 S Solan 4395 0 HIBIS (WS g0 pub
Gl VLS b b Juzss) S pe 0385 b puan
N zo,a obuse 9 1 Jwzs) an wowlwa iblas b
03 Sllgie duda aw Jl i wxué Jolibs asllow
) SLad sl 0358 jae (puidhy =liy pes
o))y DS pa pll jo 390 slas)los 4 Ml
Mo pbis Sl aS o)lsc 455 pi oaalie Ly el
Sl aslloe 9, Jl gy Jum5) JgasS Joww 95
J—8 352 Log )5 Soles VS Golow Ssc 5 bl b
Ladol 3 adls s 55 amds 3 )3 asllas g9 b I
Sh— Gleial whiba 5 il jes shal mizo o g
Ao 9 boddm bl YFa S eS b
0=103.353,5 b asbenlo) o9 OB S S b
asallbos Jl 9 )5 5 S pib 45 S50 00 3B o )8
aed 5 el ol 5 ST Mol S adbosls douw gs
s s 5 ol ailo e Yol lbosls cleMbl
e 09,5 9 IS wledbl B ) Lo id s
N5 4 ol a an 95 Ly pizmad b Salsn
[a.__\_j) G=8> J s p—< dsellbso ¢yl sldeussaxo
b Aiwlod YT Sl (ol 399 L 53 90)T (I3
o 3ias puss ) s9a ailg) 5 Jgese e2)) &
Sty e Yoo 5 SBLSI (sl 4555 50 8 e
9 USS B pae Sold 9IS 0 93 Job s 9 S
I v Lo 53350 T .2ias gMbl oslaiwl w)go )3
€ )3 S83luas ) guo &y (i ped SBALL y b (LT
D)8 5 JoSo Los o)l +p pod o JoSo +y2 p05 055
A i35l Jl e hoyss Jobo s KRNI QP
5 5 p8Lamo (oo amls s Jl G waué wle
3 Z)l asllae Jl 0geiT Gug 03 03 SBes pb

b 523 Ve Jolib 09,5 o walis s 5

Jols Sl i LGS shlw i JI 5 ola
boaib wlas )3 [VA] coaol TNF- 5\ (a8 oJ il
Sbbise orlwish 5 By S F9S jaw sola Juzi)
5 b S 108 puime pasiime Yo G pbo Jl 4
Lasl 1) 393 Ll 306 caiols s O- 50 SuSTou)
W53 lUdlss @l e )3 [14] 30 5o
Jorzisn Jie 0T Jlas S 535 a8 ol s (i3S
S—dg5 Sl lslss o> 4 JplsS 5o 5
i 9 oS T e i 9 LBy asMS w5 5
DYANRT )l ) ol s )8 s sl ys o il
o 90 ok ZLs)I L 6 08 sl $a b Il Juzs)
Ol Sleimn 3algb 9 39 4b 5o Solew Ve
WJezs) B puow ol jod & Sleys Hhis AT 3> 50
el pulel an Mo phlos Glym Js—o Sloss

ol pmady &y Huidlay (y ped (s Sl 390 S VAN -]
SR 3y (wlel 4 Mise pblew VS Juzi) S puas
A aaes L ol ol comawl 0o a8 15 =) g0 S5
23 ORI 3 =88 5 ublew o=l P bl s
03 2953 (AL L)L 5 (i oS MAISe dine)
Olo o 85 58 b Jl 3 9o 50 bl dise) oyl
sioae ) Jelge o Juzi) Jofo 9 puidly (2 03
ol e ol 438,85 13 an 95 3) 90 wllew (g2l VS
0=l 4o SR 939 S A S e i 4 9 )0
G835 )l B el (pred o g ABlS y Adiue
S o 9 ey (2 o5 4580 VY 8L w0 s
ol 4o Mo b o> TNF-a0 9 BDNF o Juu=s s

..)9._)

LR Y
Zob Lo o x5 acews g9 )l pols asllan (ybs)
G55 SoloT dsols 39 0503 THw -0 50T iy
oelel Bolow 4 Mie 9Ls) Jl )3 VY- ) )8l
Ol jield iy e 9 wlel ozl & 0 3iiS asal jo
EN )15 3 )50 ool azsla Jl.353ls JuSis apog)l

Sldbsls wpgo 4 Gulel Golen 4 Mo W) JI )i


http://dx.doi.org/10.52547/jarums.20.3.307
https://ejournals.arums.ac.ir/jarums/article-1-1954-fa.html

Y1 ol (2bb Sl g

oslaiwl SIiL 5 Slido sisle (Sl jal Jl 33395 S9a
as La T Jlaciid ;8 e Jlgs Sl 5 353 ,8
oblas ol @l ¥ e I 5% Lo )5 a5 el
2= 5 Il Gy S 4p0 55 L33 50T & il
A 3w (Fwlsd 395 L 5 35 05 b (2 e5 Al
o5 Jds as (ol o osMc 3ubl aubls ol jod
A b a0 95 LT @ phlew ol )3 us VA
A [B] 3 08 =) guo Il audss (b)) g9 b Il Gl
L 05 w99 BT sla pusie (5 a5 0 Il ) glaie
93 Jleslaiwl b 9 (e Yoo 9 Glubsy JSlaa
(IR JRW-JSV TR PSUS REC R R TN
cxasidg 03 gl o i Slss yie K il oSl
0395 ealb .aub 5 a8 0 )lasl Dlgas JUS ) osluwl
33 v9dzme o (P S slS) wis s b (BMI) yay

23,5 Ao (i)

el Aoy
A A )R Aud Y ok & by wlia jes 09,5
M iy peld A A i3S 7+ Al 0 9 Ay
w3 ol 03 JoSo 09,5 5 J S 09,5 Lol (aisals p
TR VD 9 2393 Jokie 393 0 0)9) lawullss &
auda 0 2hlas S b b)) wlled ael s
plmil aads £- (3,5 5 aiwds | - ol (2 po
iy p05 352 35 3 4853 N+ 5 ity iz je5
OIS 9 At o3l wls o ol jus (usdy
VDL ) 4 s Jl osliswl g9as 5 eslaiwl Ly o
b g9 Sledie mhous Sl b pe3 -3 92 (50 )5 obS
90.\__;_._‘I,:.;U);)Il_'s;)_vaé)_¢ﬁ@)uc\43
(oAl Sy aiels gy o3luul b5 a4 Aubs
A Ladso)T b i b ju 5 pa DL 5 ole)
Pl pLSia oS (ola 53390 T adly (yinl 38l =33
0 (3 wamady aas & )l Huidy b el

(W ¢yas coalyianl %) i (o pod JS59 23 N Joda

O3S S \Y 91 aika V- 94 aian AoV aian 7 90 aian E oY e Yol aag UESAIrSA
agds &- a8y &+ a8y &+ agds &- agds &- a8y &+

\eawds o oS a7 oS a7 oS a7 S a0 S a0 oS\ E V-l o
ol aads LS5y PIPCCAR PIPCCAR S5 - 54 S5 Y
agds Y JIY agds Y JIY amdy Ex 5 (S

o) < Y o Y o Y < Y Y aw Y 03 bos

ol s asds

o|)[c|)T5 SudaS asds Y asds Y asds Y

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.3.307 ]

w05 70-Y - 200> 7 -7 Q00> 7+ -7

3003 DO -7 - o) ED-0D w0 &+ -ED

Lonbon 5 pa5 0 1l
6)—.54—"9»3 (2lreih g S pusio (5 a5 o jlasl sl e
s duds AT Jlasy 5 Jud el YE Sioa
WL o0 s mo wind Sl esady enelw o
il ohe B ala yo 50 )3 238 T bzl bl cacl
Sl b 48,5 Lo 533503 (595L 395 Sl pea
aalBs V- oo 4 S9d slaaiges e Solwlas
9GS a3 VY los L ) o3l 58l olfiuss s
Do Ay 9 AidS )3 Y9 Yk e e b iy sl

S gl w2l 3 9 28,5 )5 azds ) -

Juzs) b JeSo
olliws L 5 33,5 Hdgr conuh Sid Juxms) adliy)
Db AiZ) (e )5 S slad s Jals S =
A aslg) Juzs) JoSo oS by oy 5
Losols 09,5 9 13& Jl asy Jums) (505 < JounS
I asy i Ssille oS s JpunsS s ailjs)
23 LadsusS 8 oo 0993 [VA] 265 8 wadlbys 13e
03193 Los 9 )1s + (2 p05 9 JoSo +(p2 005 095 53 )2
5 JSib pdas Slog S 93 )5 LadswS 9 35 diad

353 93 Yl o jlasl


http://dx.doi.org/10.52547/jarums.20.3.307
https://ejournals.arums.ac.ir/jarums/article-1-1954-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.3.307 ]

Va9 b (P o o )louds (Pl ©) 9

Jul S g e sle olfiuls alzme ¥ Y

Oime sl oauh ADIY Joaa o M (2 po3
Ol 3l B3a b as sls s Guily)ls o8 Juloss malis
i lizke W09 )5 pw Bwse T (s dunlie so)T
3929 GIIS ine wglas oa s )5 sl jusio VS
D—ola a_sllbo ) pu—izxed (P<:/:D) w—ibl>
23 LagyT wlyuzs 9 TNF-0 s BDNF sla sl
aiad 03193 Jl G 090 T ow 9 05T i Jalre
09T I Joolas s 3 Loil pusdly (2 pe5
3l A L acs sl glads Guilo)ly oS Jsloxs
Slaos )5 o L s Tom amlie uoeiTyin
3939 GBI e wolal Hukie dw B VS alike
aiad 03 )l 4 ol (pl )l S Laidly qyl .s)ls
0I5 VR o JoSo B pia0 ol jad &y uidy (g2 03
Aibls s ols sHze 3L BDNF il 331 s TNF-a1 5

(p<-/-b) il
5875 5Lt pio poy alslae 5805w p sl
Ayl @l 2 oslaiwl (ulols oS Jalos 50T
23 F lacie a5 sls gluis (usbo)lsS Julxs o 9o 3T
Rl (0<-/+¥) il Dbolize 3 IS5 oloweY
aiunly Gl pasie V3 D oy )3 dulie Yles 50
Jaloxs 1 Jsols gl .31 Jlr 8 w0 35 o
ol )3 ey 5 )l ols suise (uilolsS
TNF-a (F(¥-¥)=Y\&/0 5 p=-/--\)BDNF
sp=+/¥)wis s F¥-X)=\AE/N7 s p=-/-+))
250 ;8L a8 scas 5w plis b (F(Y- ¥)=EY/AY
ol s Lo jealis o adilow 4w e slase
Abls B eali o Ils Gise Y3l wMAlaw (Sobedy

Dbl oo sl L yali p 86l &5 ol

Lo yaslis Gz sl oub Zlhhainl @ s s
SHS s6law a4 )y -V sles )s TNF-a s BDNF
5 1Vl by am o BDNF Jlacie .o 5,8
033 )l v ilS Josllgiws b (gollow o3 5540
Human BDNF ELISA kit, Boster Biollogical )
a3 L 5 (Technology, Pleasanton CA, USA
9 3 5 5ol (pg/ml<2) BDNF o wlua
S ostaiswl b 5 1Vl by & Lowsdy TNF-0L ¢ysizxos
ol Sl oslaiwl Ly 5 ' )y gioal yiawls LoVl s
)9S xilaw ELX800 Jao "S5 gu L1Vl il od
G5 010wl aa 3w (6 5 01l 1 50T
S92 pGe 2 S 95 < TNF-0 sl

solT sla i)

SoloT 38l 3 Il oslaiwl b Laesls Jul=s 5 &y s
&5 0393 b Hw) ) s b elsl SPSS-22
Ol aczy .o oslaiwl s -9 pmbb sl Jl osls
S Loodls 295 035 b Jl plisebl Jgon
VoI T s 5 Vs T i wlpes Slo amlio
A 09,5 5 )75 sloes )5 slopalis
ot 9l Al caa 9 Guilbls s Julss g ge T
oslaiwl (S 95 uiss oo T Jl 09,5 Jlia slaesls

b aisl

Lo 5390)T 09 whuks 5 $Islg 18 SO Jos
aaa \Y )l M= u}o)Tuwg U}-")TL)*“-’ ads o o

' BOSTER Immunoleader
2 Biotek
3 Tukey


http://dx.doi.org/10.52547/jarums.20.3.307
https://ejournals.arums.ac.ir/jarums/article-1-1954-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.3.307 ]

¥IY ol (2bb Sled g

03037 s 9 09T Ui 23 095 SuSi5 &3 Lo yoa b (file .Y Jg 3

oSlo
. : 05,8 sl
03T om 0T Ui

[YYAESVIA 7E/N\ERE/DA JoSo + 43 p03
7Y/ -2YY/40 FENE\A/YE JoSo

. ()5 ss5) wis
7 N\EYA/YY 7YN\E7E/7N Las o)1 + 33 o3
7&/-x7E/QA 7ENEDE/NAQ J s
Y/YVEYY/ - v Y/EVEZ0/0)\ JoSa + 43 ya3
Y/VEEND/EQY Y/0Y+d4/YA JoSo

. BDNF (pg/ml)
Y/#Y£\ /47 Y/¥a+E4/4A Los oIS~y p03
Y/N7+EQ/YE Y/MEDd/7Y J s
VP/PYEA/PYE VAZEYEYY /) oS +yapa
\O/AYED/DY* \V/74+449/¢€4 JoSo

. TNF-a
\0/8017/¥\ VA/QYENY/ -7 Las o)l +y3 o3
VA/YAEYQ/AN YA/AYEYY/YA J s

J S 09,8 4 o Sls ine *

Shm a5 LYo s 9 Lewws yiwT Sile e sl
9 IS 5o pulis ) diiwd 50508 -l wilw
orlee Shol oldls slagiss » ule palbis Jsitue
Blaeulles 5l aine) s LIRS 5o [ONF ] Akl 50
A Mo 33l s Lo yids )59 5 putdis pa ShJ)9
5 gite Jlael Juds &5 5 sl 3930 ulel s los
el PloS e i el LagT sasie
slaaled 4 7wl an bgs po Sl s SR Jslsw
wlas=i 390 ) S b )l .55 e ) by
A $03DB 9 GIlea slacled il aus ;5 el
ol pes p8L5 4 pieS 5wl 03 Gw) 2 (LS
S 5 Dlais=x3 uixed .ol 03 AZAlS 5 HusMy
5 orlpl solen L s jo (liess Jolse (w2 4
g )yl 3 Al 3 o x 03 b T el s
o= wble ) (IS Sise s PO 9 jualaa
O )—es axad A deéA._‘u»Irolk_s)Lo._._._»A._\lLI._wBDNF
= S 9 6 8 [V ] 255,85 caaliie (a5 )5
oslel 4y Mire wlologs BDNF 75l a5 ssals olis
7L SJlya b))y s asan ¥ plxil I
Bolliso il 38l 58 ,ma0 O juwsST S 1as duo)s
BDNF wbale Giol38l 5w obled 9 359 [YY] sl

ICH
=3 aiad \V ,ils S e pdl saud=s Sa
o3 TNF-0 s BDNF s i) b pmae 5 uidly
as ol ol @l 9 wlel solow 4 Mine 0L
J—278) JoSe b pae 5 (puidly (g2 05 Aikd 03 )19
23 BDNF o 0 nalie Jlsize Ginl 38l 4 =ie
=Ko 5 Laso)ls + 2 )5 (JaSo + (2 p05 Sl )T
wlalbos .39 5o J S 09,5 b amlio )3 Jusz)
d—ole ulg—ic 4 Juzs) Jl eslaiwl 33 50 ylis
A Mice phlew Yless )3 Gieal i 0348 Ja3ss
a6 )5 )lys litize Hbas o el slas)l 5 Gulel
5 313 Sl 306 cwols Juumi ) ol izt sl
ool 2 338 5o Ll (Ul slaabusly oS pas s
wlg—ic an Soe Jl hie Sud9 359095 Jole wolalllao
Odie o) L 9 waliw s S0 Gl Juole S
Sl 0> Gals s o [V ] el oo adlidb

Sl iz [YP] A8 oo sl Gious T 5 39098
LagT Sses 95 =l 5 w9 355 98Il Sy
S s S ($ 09 p0 6melf &Sl T J=e 0

wiles BDNF (yuize [PY] 3iib o yaso


http://dx.doi.org/10.52547/jarums.20.3.307
https://ejournals.arums.ac.ir/jarums/article-1-1954-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.3.307 ]

Va9 b (P o o )louds (Pl ©) 9

Judl S g e sle olSiuls alme Y1 E

see sLadglw 3 )SMoc 2 9 35b bk SilSul
=20 )3 Y, BDNF (jizxea [YAXA] 5il S50
P IBLSo 0 S yuSsi—o Silgi 5o Jl—ow )3
Tl bl as o dals JLss 4 (5 ppesidg
A O pr—ized [V ] 3—bb wmwl )l
Otz 5 ol Ay s 5 Rlous) s
D—=do plaasilass @S_m 03 3 0aily ilwsie s
D—xio aladln Soup 4 ASlg3 5o Juwle (pl AT S 50
S8 an o e Jp-S 9 S s [P ] S
Sasio LRSSy 5 S8 oo plmil Lysd 9 39055
PSR W LEFHEPRY BDNF as Bles )5 =l pox &
Slole 22 5 31 (i & s olS 90 Sunlisw
3 9 pluwsl 9o )s BDNF Tows Oinl8l x 9o &S
Il o Sl Sl yShec S Wl juks 4 J3lg3 50
blojlay angs L [YY] soib o Gidlivh - suac
03 BDNF o0l Ol (5 )8 dL 5 abbdly oauh 5D
= 05 wallad SIS )5l 5 (558 pe puac phus
203 JLYY] ol aun g5 JoB u»lfol a Miue yllews
23 TNF-0 )ls -iso (ialS jols it s 5e slaaish
095 5 Lesgils + oy pes i JoSo + (g2 p05 L0 S
23 a5 ol Mz > s S 09,8 &) s JaSa
o5 Sy ) S an muus JoSe +ppe3 098
W@Lul,‘,w.s,_?)wd&cgwg)la
A oyl A 39 Baixs VS YR 5 S ol
el Jly )il by pe5 420 7 plomil 4 S3auw)
o3 ulel & Mise wolew 13 TNF-0L liue hals
asad A il Oled 5 oMl 5 xb I [¥Y] el
alled aads Ve aias )s awla ¥) Slsd (2 pes
Qo3 7 b b )5 4B a 93 590 SJlsd
S olow 4 Mo 9B TNF-01 s 1) (55 p00 ) junsS|]
AT 353w Al ol & 9 335 ,5 Swy m D L)Jul[ol
o &5 ey Ginl 33l Gwlel ololes )3 TNF-0 slie
a0 bl smedls pols Gutizs slaaisl b b
0S92 woliie Jus o mlis wolds w50 IS

Ll Yiaial (yuizeads by (y o8 s 9 JS59 9

oo sioglio —5)led (y s aiad YE Jl oy 1)
S UL 5 N )— a5 Jla )s [YE] a8
[ol_z.'»l Ol 3=y 393 5udxs S YR A.v._g)..hJIroal';
olaliie BDNF yljue )3 (s uss (b)) 9 wli pes
Ladsgos oF Slaws Juds 4y a5 233 ,5 plgie 9 33,5
O3—b IS e pae el wliy jod 3w 9 b 9
5 MoSw (yuicxed [Y.FO] wowl 03k 50 puw BDNF
A aS 2500w Azt (gl 4 393 Bui=s VS YK
03 S s miaw )5 4 )2 93 b (53 Dl (g ped diad
S slacss LagT ,lss 4 23,5 sl BDNF Jlade
Sl 9 035 @l ol JoVs Jl 5% B 5350)5T
L p35 ) o wlsllos o b Jl £ 9650 ol &5 25315
)90 o3 b ole) waw 5 VL T w)Has
2l b wlallae ol b &5 [YF] 3508 Jpd w) m
03 9lds aun gl S bl 5o gmedl juols gadxs
9 i3 BLaUSS9 3 03 w5l 4y plgSioe s
3 S o )lbl Gas=s 93 VS asllboo 3)g90 slaauh
b L Guidly wliy pes Jl podls Gaas s v
Mégégﬁ)sﬁ&b)smoawlm,h
iy o3 el o3 oslaiwl  Solboe wlis po3 )l
S )See 5 Vlalw )d wge Wl g SIS
P95 mlt s (NMIY) Gil_be - 1 iae JLosl
o=l wlellbs b [YY] 35 ) F 50 Suoc slaaibl
bl ps NMJ )5 bios oy s jl bl ol juss
aS bl oo BDNF suslo (olocyd y59 55 Giml 331 b
IYA] 3 5ib e Ol Sl w)de 5 uac miws )
A3, Ylg—ie Soi Fdzs YS YHLSed 5 So9S
035545 5 BDNF zlow (il 331 b (b9 wolio pes
5 i3 ouls ol wss ooa 9o kBT T ouass
oae wblin o 4S Sb e Sulipn il
AJss BDNF , 555 (55w JI[VA] 3)ls s s
Blg3 5o e &y 9) S pa b SilSwl wMae ) o

wlac Jl T SIS sy b (il w)go &

1 .
Neuromuscular Junction
? Tropomyosin Receptor Kinase B


http://dx.doi.org/10.52547/jarums.20.3.307
https://ejournals.arums.ac.ir/jarums/article-1-1954-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.3.307 ]

Y10 ol (2LL Sled g

5 ol anl p JHiiS pae &5 Olgise il aslliae
A g0d s 39— oS iz B3 90T (o sl
I ST olandss )3 3 g 5o Sy 5505 o )Lkl
e dize slawash )y uidus 5 SJlsd sl
o 0> a8 3 g 5o Sy yaixed 9 g odlatwl
03 b)) by s Ol G )35 551 e 5 S jue
S S Juzs) v smed AL slasls b juas JUS

33,5 oslaiwl ghlews Jb Soup

=

A puidin ol jes a8 3l Ylis pols Gais s
Jaio Ginl 38l eaely aslgs 5o Juzi) B o0 ol jod
b ay as seb TNF-0 juslie Gials s BDNF
L 5l ol s am oMy ol pe3 plil S 50
U_xﬁ)fwk)b_:u_o oslwl aod o .30l
el aSlgi s Jmzmi) b pae 5 IV wlia jes

S gy k)»lrbld._\)l.'b_w.)')él Jb doue

O] lba Vo
Aol wubs) Jobis SBUAL ol auls allie oS S o3
1) eleMbl Hasbe asle yzxe 9 )Lis) ua @lalET
ol a9 jo BMAl a_ual )3 5 33908 e ile)
AL IR.SSRI.LREC.1397.346 a5 L S0 s

wawl 0233 )5

19033 9 83
S b G55 ol 03 48 Lo 53 90T auls i
0l e GBS @I OB s Sl prized 5 333 ,8
B35 SRt (s oS SLaa ol slhal v &S
Slo ool pbls Gz 335 50 S80S 5 Sis
LBl algo .o 55 plmil (pazub dip i b 9 wublas
alio oyl sl b —alls I Shlaie gdlie a5 )13 0

D)las

035 5 Ll ulled ago phiie b)) wulled
2SS 5 A G b oyl Sl &S Seib 50 TNF-0. P75
Sy iz TS s LIl ) soe slad gl
G sl n3lio Vainl (55190 (y res &5 353 ,5
38350 Linl 33l 9n 3 1) TNF-0 Jie bl i
O —es aiad \Y 4§ ol gl ol §dxs [YE]
23 TNF-0 jials ecl JoSo b puan 9 (uidus
23 TNF-0 a5 iS¢yl (38,5 b5 ) b b wblew
OT Uil 81 238 5o Ll Sl 95 s wlel Ol low
Ol OT GRALS 5 00 (pulie iy 355 4y i
285 gl 35— b Sl oloacl 590 GilaSL =0
IS adio il )l S5 =5 9 Lacawwg)ass o5l
ae gl sl s JLeT s el slad shw [YY]
TNF-0 sisle (oS siabs sulss (el solow )3
A angi by a sl )d 3RS 5w )b LUl s )
s Ylasgo pols asllbe 5 o) gimd sladisl
ol e 5 ol Yab ,ieS Ly TNF-0 Lials
Ylaial Gulel s )loy &3 Mire Oholass ) .l ol oty
23 3ol s S i wuw )3 Pl Js oy
atoa JI ST Gladlsesl) aos wnlawd s oIS o3
el Joolge ool 5 30bisse (yinl 331 3oluS TS yis
Aulud Spais Az S 9 Ll Bla STy Suauis
O3Is & aaes b Juzs) o) ol Il g 50 S j20
SLadleal) ades Jl s5lgs 5o (Sl 56T ol
b0 i pes Az )3 [YE] 38 s a8 ols ST
Lo il )3l x50 Juzs) S puae ol jod &
4 Mo yhlew el Sl 5 Seup 9 63 )Sec
A ol ol piee Jubs Vlaial 3 g o olel S Lows
ol yo3 cposd ) Sl wlae wullsd il 381 b
0 Vb Vlade Juzs) b pae puized 5 ShI3
Az S 9 3l sw ikl il M be 4 o bl

[VE] > 5 5o [0L24|).:.4<4).u)su> & Slwyy jaus
Lo 5 ol aibiss 3l ju p 0l s
Blaeudsa=xo alon Jl 393 Anlgo O3 53=0


http://dx.doi.org/10.52547/jarums.20.3.307
https://ejournals.arums.ac.ir/jarums/article-1-1954-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.3.307 ]

Y44 ).ul.nlo,.w o lesbs (P 0993 Jea)l S5 5 [a}l.coli&ibab_to\”\?

References
1- Nakhzari Khodakheir J, Haghighi AH, Hamedinia MR. The effects of combined exercise training
with aerobic dominant and coenzyme Q10 supplementation on Serum BDNF and NGF levels in
Patients with multiple sclerosis. J Arak Uni Med Sci. 2018 May; 21(3):94-103. [Full text in Persian]
2-Ghorbanian B, Saberi Y, Rasouli M. The effect of pilates training and electrical stimulation on
motor and cognitive function of women with multiple sclerosis. J Kerman Univ Med Sci. 2019 Oct;
8(1):63-76. [Full text in Persian]

3- Khademosharie M, Tadibi V, Behpoor N, Hamedinia M. The effect of 12-week resistance and
endurance training on the serum levels BDNF, hematological factors and some immune system indices
in women with multiple sclerosis. J Adv Educ Philos. 2019 May; 15(29):43-55. [Full text in Persian]
4-Bekinschtien P, Cammarota M, Katche C. BDNF is essential to promote persistence of long — tern
memory storage. Proc Natl Acad Sci U S A. 2008 Oct; 105(7):2711-6.

5-Saghebjoo M, Dehghani Firouzabadi M, Etesami M, Mahmudzadeh T. Effect of pilates training on
serum levels of brain-derived neurotrophic factor, malondialdehyde and total antioxidant capacity in
women with multiple sclerosis. Int J Sports Physiol Perform. 2016 Jun; 8(30):143-58. [Full text in
Persian]

6- Ahmadi M, Sheikholeslami D, Ghaemi S. High and medium intensity resistance training on factors
related to pod repair Myelin and functional indices are effective in women with MS. Life Sci. 2018
May;10(3):277-392. [Full text in Persian]

7- Salimi Avansar M. The effects of eight weeks interval training and curcumin consumption on TNF-
o and BDNF levels in men with metabolic Syndrome. J Ardabil Univ Med Sci. 2017 Aut; 3(17):299-
310. [Full text in Persian]

8- Osali A, Eskandari M. The effect of three months aerobic exercise with moderate intensity on
serum BDNF and TNF-o in women with metabolic syndrome. J mashhad Univ Med Sci. 2016
Sep;59(4):242-251. [Full text in Persian]

9- Meek TH, Wisse BE, Thaler JP, Guyenet SJ, Matsen ME, Fischer JD, et al. BDNF action in the
brain attenuates diabetic hyperglycemia via insulin-independent inhibition of hepatic glucose
production. J Diabetes. 2013 May;62(5):1512-8.

10-Kjolhede T, Vissing K, Dalgas U. Multiple sclerosis and progressive resistance training: a
systematic review. Mult Scler J. 2012 May; 18(9):1215-28.

11-White LJ, Castellano V. Exercise and brain health-implications for multiple sclerosis.
J Sports Med . 2008 Sep; 38(2):91-100.

12-Shanzari Z, Marandi SM, Minasian V. The effect of 12 weeks of pilates training and water exercise
on fatigue in women with multiple sclerosis. J mazandaran Univ Med Sci.. 2012 Oct;22(98):257-264.
[Full text in Persian]

13-Freeman J, Fox E, Gear M, hough A. Pilates based core stability training in
ambulant individuals with multiple sclerosis: Protocol for a multi-centre randomised
controlled trial. BMC Neurol. 2012 Apr; 12(19):1-9.

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

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

16-Briken S, Rosenkranz SC, Keminer O, Patra S, Ketels G, Heesen C, et al. Effects of exercise on
irisin, BDNF and IL-6 serum levels in patients with progressive multiple sclerosis. J Neuroimmunol.
2016 Sep; 299(2016): 53-58.

17- Ozkul C, Guclu-Gunduz A, Irkec C, Fidan I, Aydin Y, Ozkan T, et al. Effect of combined exercise
training on serum brain-derived neurotrophic factor, suppressors of cytokine signaling 1 and 3 in
patients with multiple sclerosis. J Neuroimmunol .2018 Sep; 121:316-9.

18- Babaei S. Comparing the effects of selected exercises and ginger consumption on physical
characteristics in young girls with multiple sclerosis.J middle east diasable stud. 2020 Mar; 9(124):1-7.



http://dx.doi.org/10.52547/jarums.20.3.307
https://ejournals.arums.ac.ir/jarums/article-1-1954-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-08-03 ]

[ DOI: 10.52547/jarums.20.3.307 ]

MY ole Rk el Sl (g2 005 480 VY 8l

19- Pongrojpaw D, Somprasit C, Chanthasenanont A. A randomized comparison of ginger and
dimenhydrinate in the treatment of nausea and vomiting in pregnancy. J Med Assoc Thai. 2007 Aug;
90(9):1703-9.

20-Marx W, Mc.Kavanagh D, McCarthy AL, Bird R, Ried K, Chan A, et al. The effect of ginger
(Zingiber officinale) on platelet aggregation: A Systematic Literature Review. PLoS ONE. 2015 Oct;
10(10):114-119.

21-Zhu W, Acosta C, MacNeil B J, Klonisch T, Cortes C, Doupe M, et al. Spinal cord brain derived
neurotrophic factor (BDNF) responsive cells in an experimental autoimmune encephalomyelitis (EAE)
model of multiple sclerosis (MS): Implications in myelin repair. Res Immunol. 2014 Aut; 1-19.
22-Linker RA, Lee DH, Demir S, Wiese S, Kruse N, Siglienti I, et al. Functional role of brain-derived
neurotrophic factor in neuroprotective autoimmunity: Therapeutic implications in a model of multiple
sclerosis. Brain. 2010 Aug; 133: 2248-63.

23-Bansi  J, Bloch W, Gamper U. Training in MS: influence of two different
endurance training protocols (aquatic versus overland) on cytokine and neurotrophin
concentrations during three week randomized controlled trial. Mult Scler J. 2012 Aug; 19(5):1-9.
24-Wens C, Keytsmana N, Deck N. Brain derived neurotrophic factor in multiple sclerosis: effect of
24 weeks endurance and resistance training. Eur J Neurol .2016 Mar; 23(5):1028-1035.

25-Briken S, Rosenkranz S, Keminer O. Effects of exercise on Irisin, BDNF and IL-
6 serum levels in patients with progressive multiple sclerosis. J Neuroimmunol. 2016 Jul; 29(9):53-58.
26-Schulz KH, Gold SM, Witte J, Bartsch K, Lang UE, Hellweg R, et al. Impact of aerobic
training on immune-endocrine parameters, neurotrophic factors, quality of life and
coordinative function in multiple sclerosis. J Neurol Sci. 2004 Oct; 225(1):11-8.

27-Sedighi M, Hosseinpour Delavar S, Behpour N, Tadibi V. Effect of resistance training course with
citrulline malate supplementation on resting serum BDNF, nitric oxide and estrogen levels in
postmenopausal women. Jundishapur Sci Med J. 2020 Mar; 19(1):109-122. [Full text in Persian]
28-Dana A, Falah Z, Moradi J, Ghalavand A. The effect of cognitive and aerobic training on cognitive
and motor function, and brain-derived neurotrophic factors in elderly men. JMLM. 2018 Des;
10(4):537-52.

29-Gomez-Pinilla F, Ying Z, Roy RR, Molteni R, Edgerton VR. Voluntary exercise induces a BDNF-
mediated mechanism that promotes neuroplasticity. J Neurophysiol. 2002 May;88(5):2187-95.

30-Zhu W, Frost EE, Begum F, Vora P, Au K, Gong Y, et al. The role of dorsal root ganglia activation
and brain-derived neurotrophic factor in multiple sclerosis. J Cell Mol Med 2012 Sep; 16(8):1856-65.
31-Farmer J, Zhao X, van Praag H, Wodtke K, Gage FH, Christie BR. Effects of voluntary exercise on
synaptic plasticity and gene expression in the dentate gyrus of adult male Sprague dawley rats in vivo.
J Neurosci .2004 Mar; 124(1):71-79.

32- Shahbazi M, Samadi A, Nemati Z, Shayan Noshabadi A. Comparison of attention span and BDNF
due to endurance training in girls and Unskilled boys. J Life Sci. 2017;9(1):155-163. [Full text in
Persian]

33- Hosseini SM, Mohammadi Z, Talebi V. The effect of regular interval training on histochemical
symptoms and cytokine and neurotrophic levels of brain tissue of the Lewis rats in experimental
model of multiple sclerosis. J Kashan Univ Med Sci. 2018 Des; 22(5):450-457. [Full text in Persian]
34- Castellano V, White LJ. Serum brain-derived neurotrophic factor response to aerobic exercise in
multiple sclerosis. J Neurol Sci. 2008 Sep; 269(1): 85-91.


http://dx.doi.org/10.52547/jarums.20.3.307
https://ejournals.arums.ac.ir/jarums/article-1-1954-fa.html
http://www.tcpdf.org

