99 sidw) @b o)ladd (Calis § Cuyy 2)93 ol (Sibjy eole alEib3ls (alc alas

1005 Gl (1895955 HeS 1 1 (S 58 (2 ped g iy (Silw gl WU
(MS) (w2 39 515! Jadlo 4 Mo oyl ylowy aladles 5 ;Sdos 9 (BDNF) 50

TOLL s Sbed 6 mad (23 Ao (SIS (o Lo 1 o g ol 53¢

Op) il i sBuiS) esibjyg 09le § P il sxSUBL sty cswld )y 9 IS By 59,5 ()

DR} O e e Sl el ogle sxSUly esibjyg rogle 29)S (P

WAR/S/YS: b pdy g, WAANNY tedl )0 &,

oS>

098U Ll 9550 MS 4 de (ke 55 (BDNF) sas 5l onis e (18959 1558 (o ol (el o s b Jdoutdo
2556 ol oo e e Cllad b ] sl e dualie 5 iy (g0 5 D (gl g ooliel b O jlee Sy sy S3k yb
209y 9> (ol 3l S 9 (i oy ey Sl pgal ol Sl Oylee S I3k Aunlie cadllae pl Sl Bua (ol plly el oS oy
ol MS & Mo o ylows Abls 5, Slae g BDNF zolows 1300

ol asS Aabls lyes ol g Sl (EDSS=0-2 o YV/O£Y/-Y s 5:55ke) MS & Mao 15 51,05 Yo 2lo uig, 9 a0
S par ddle 8,5 )13 iy (il pgal 5 (Sofd (eSS 09)5 9 (Supd (nyed et (S3lopigal B0 Ve 0g)S dw )3 (Sed g0ty
i Te dds dw drog)S dan (gl dlilie Se 5 b)) 6pSosS Looy b BDNF Loy cale g o5 S dibls oygel 51 oolizal |
5 el (gailim ldlie 893 (b 5l gy g2 (i £) atim 5>

ok Gl o (2o (Sl ppal g (Soi Sl ped & Cund (S5 09,5 3 (LS Aly Sy i)y Juloo g i gloaidl
Comd S3adily 9 koo Al 3 ,Slas 3guty corgo wdpo (65l pguai Sl yod wizmen i (P<0.0005 4 P=0.026 .55 ) BDNF
il (P20.05) (1o 5 095 b o5 line o9l Ll 2z (P=0.034 5 P=0.009) ity oy y05

Oy Sy olsisa Slgice 5 cul Je MS & (lde (cisupls o cgilonsal 5 G ol (S5 igeTanl 5 Cou
2935 ookl o9l e

i3S ol il o 5103 5 by 15551 1 Seid e ety 53k 35S (5l 03l

Ol pl O g O s NEEHN 33T f-’k—-’ SN BISES (5, SOy, g S LS, AJ; J":-\M Sk g3k
Email: shahzadtahmaseb@ut.ac.ir

Copyright © 2019 Journal of llam University of Medical Science. This is an open-access article distributed
under the terms of the Creative Commons Attribution international 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material, in any
medium or format, provided the original work is properly cited.



mailto:shahzadtahmaseb@ut.ac.ir
file:///C:/Users/mokarami/AppData/Roaming/Microsoft/Word/(https:/creativecommons.org/licenses/by-nc/4.0/)

OSa § (30 ulagh sligl-... 3356)36)5 193506 1 (Ths (313 § QI (sHlwpgas PG

ol V) 9 e Sl — uars YS!
&y oxol o5 oly 3 Wl Jalse ol calis
S (58S MS &y Mo o (555 s 39n82

B o)l col )l Bpae Sl 4 g L
3 ooslizel plpl Bede hlew > (S5LS
Dl hiyg slagnyed Wlo (29) s oy,
5 Bs cgiio 008 (g omels liyyed eis5lopl)]
NS 2 Silopgal ol odddpog (drge
sy Slyee pA1 8 cul gy laghs,)
local 4 Mo il (Li5uolg 53 oS gl
(olol Cped p (A) ol ord dng ] & ccuac
wlp S (V) ghles 5 GugieS
MS ohlen lp ) 25 le (ilopgas
Lol Gl g WS sk eaiS (iSg 8008 2
bgye @l gladSlos d9y cans aalyy ol &8
Silopgal (1) 29550 (B)S gmgsl dadl> M 4
3 ol b oS sl lopgal og (B
9 M (o0 Silwand |y lofg ©)lee (303 O ygod,
bzl S S ilpgal & 2500 9t
S L)1 S slon gl plSin 4 alie oas
s (V) ikl gl 4 (Jo5 sk
ol oy cpy slbogud 3 PETTLEP
Lol 48l ) PETTLEP (o)1 5l Goam (1Y)
Sl lalyd b alie (Ses 12 U (g5l gl ploo
Asle plin glate cpay Al (HBly S
(S s Caoliie Bl (283 il gl
o3 g ()bt (5L (sriglej walSS ( Jaro
aubiS dad jd (V) 29 ST Il 8l Lol b
pogMe S Silwpaar & cul oddosly lis
S Mo ghlen slp ool elgl Koo
Jooull (O OF) ol ide guiSHk 5 (sjhe
e Wl ¢ mac slagsslon plo b ohlos (slp
g (S Silengas She o8 MS 4 M
sl OIS (g2 (b9

a ST cunl sadodly LS i Oladss
Ol 3 0Skes gm0 o (S o S (Silopga
codo lp S ol Gyl bl 995 0 ©)lee
(10)cas] yitiodg BDNF g il o 5

.

doslo
Slew il (MS) ujgylSl - Jodle
widos b Bos &8 casl (VLS 55 oS )yl
Wil g8, lasl gl glaygg o
055 sbais p lasie MS (V) 348.e
1S by deg deril Bli 2 Slee
Sk g oiby e (ol 5 Slas wleMb
ok ol 51 AS(Y) )i e b bl 5 ol
0o 2 oblew 3l asy Fe=Fe col oad i)l
(¥) st (5 S0l g alibls YS!
s9ae {BDNF) 530 5l iie (189595 556
slicn &S cwl pudeyisy bdlgls
S5l oS sl et dlanjl ladl 320 51 (clod S
ole oF) col dabls 5 50kl Sl i
lSly Vgl oo I & dmog 3 pdie
OhXingg Wi pbxl (V+00) (5) 5 ke o
0S8 i8S g,8 —oaiSdee MS oS wob lis
JriS 095 b awlie 3 BDNF  aslyiul gl
cdl cblis all 4 opl 5wl Somb ol
Gl il ool Golsay b BDNF gy oas
Gy 555 olacl piase Alusga, BDNF
5 Ugsd ccnl 2 ogMe (0) WS o 0)ldl (B sl
BDNF I sromb gohw (Yo%) e
09,5 b awslde ;3 MS & Miwe 3l o 1) sl il
oM (pizmen 1Wlod)S SIS el S
i & lixe Ltls3l BDNF pobs om0 45 ol
ibloes i85 bl ol 4 A8 o Ly MS 3¢ ]
Solowr 39000 859> Job 53 BDNF sz jlae (S9)95
ois BDNF Skl (5) S 0 2l 1, MS
s o) 5 (S by cdmgi D (oge
o MS & Mo lloss (sl (VY) ) (guae
o Ve ol e R 5wl are
b g oo hlew opl 0 mas b )Ble
S ) lacndg gy oddiall &Sul 4 a2y
WS e Wl alie G Gelgs calinw
gho Rl e &8 Ll e
S 4 Nlgie 098 Gl G 53 by g)e
Soude 9 Bl sladSles dladls (6,50L

oplplo



99 sidw) @b o)ladd (Calis § Cuyy 2)93

ol (Sibjy eole alEib3ls (alc alas

PO B 5 Nad Cbl (hlad ©)gen
5 o Glwpaad dolidwy I amsb oS,lis
Sl 31 (S olyiet (KVIQ) (5 o
buwg aS doliduoy opl b eolawl 385 4 2959
ohle yle 5 MS hlen wile) ol (5)lon
Lol ool ilepgas Uy g conl (S25ods)9
Silopgad 9> Aol ol AS (0 (b))
Pl o & )y (o (s Gilopgal g ol
(T7) col @8 (55501 0 olide 5> Gy 8 ol
bl & eadods Gl g5 lel hlen lp
:JS KVIQ) 34 cowlio KVIQ 50 905139051
1S o KVIQ +/AD (g s KVIQ (/A1
35 MIQ-R 3 KVIQ (Lo flbojen loy 5 (+/AY
@9 Lﬁ"w ‘L)"‘ 2 09M.C (r=079) ALY u_...s);.\;
cal oi )5 YL LS Wl L KVIQ
el a5 sl 53405l copl b (YY) (alpha=0.84)
doliduwy 5l oozl b 1) £o S (gl gl
S (KVIQ) (S (g 5 i (53bo g
b el pa og culy (T 5y cand wis S e
dplo —ausdS ol Lid )0 pSCuwd— 395 Jgere
g il |y ebaie duyed doby gun 0 Sy
9 W398 Wi (6,503 paiidie )l 4 MS oy
Oezed b 1) ol gudsd Sl bl
€5 <SS 3l b MS (gileny J5iS <l (hlon don
Lol a9 b (bS5 (mSosiew) o)

W3S o odliiwl oo
@ Moo Ghlew abadls 25 sl oS
u;l}a.o dan tS\: ‘LJ?A)] L)" )9 A5 oslil MS
So@re 22 A b ey mpe Gy ol
o S5 FIC IS Cawl 0l IRWAS u.ij) JerYy
@y G g I @pe Com Jald 0> lsie
dloyo a3 G903l cnl )l 292y S8 Iy
BB U S & dlspe pn Byed g 35800 plx]
2 Gl Gledily 5 Sdoyle (doolisS dladls b yol
)J)wWWO‘MQWWW

s 93155 S > plol b g (338 ol Jlioplgis ey
i Sk Lol 15) 395 0 BDNF goha )33
MS ohles ;> BDNF zobw 52 (559 )61 8,15
Sl yod ozl Gy cllsd el el oadplo]
by oMy 5 Sagpl (W) (eglie 5 (gtolial
4 yieS g W3S 3 505 (VF) Sl pod il 5l (o 5
@ dag b oslshy Ol S cpped g x50k
S d9den Ol el 2agise ;> BDNF 4
{MA) Sz (gy900 dlabls LSt 5 (6050
Wl Ok S 65l o)h )l
2 Slgn wddesly s Wl o8l j5 4 ek ylen
sl iS5 MS sllew BDNF pobaw (s,
Olizpo5 Sl gy pol didllae &gl Bun cg)culjl
T 9y p SuSin (hjyy My dps
WSl pizmad 535 MS & Miza 5]lesy BDNF
ras gl S S ) il pga
Wlgion 29 o0 s S (o0 (Silwdend |y (Rolda
gl ORIl (BLE e S plgisa
5L asls i BDNF

Ll oS cul o) 5 pob Gedos pe Ll
Pl bylid ol 0 & Gy (il pgai Sliyyes
shal kulyd b oalie Slhlp s b (gilopga
9 BDNF zolaw (59, Slg5 oo ol (Blg S >
aliy g S5l IS MS hlew dibls 3,Slos
b bt Oyl S xSl Sluyed S5 L
g5 sy (sMiedgw 5| PETTLEP el yo
$ s
W Sg, 9 dlge

Jold (225 dogs Slilllas £95 5l ol iag
s (oseilom osellitn)  o@aS0e» b
(P) (Sej—d 5 05,5 4w b (29,5 00
5 e o S F s Pl) Gy il g
Oygods Gigfy gy 92 (PHPI) iy (5le s
ol (63 0)5 «Ban blod & g (o500 dess

4 oo 31515 Vel aiod (g lol Diges
V) oMS S8 —euiSdee g 5l MS (glen
liosed MS cpazsl 4 oriiSaxslye (EDSS=-
S Koy YVIDEY/Y tw 5Sibe b olisleys



OSa § (30 ulagh sligl-... 3356)36)5 193506 1 (Ths (313 § QI (sHlwpgas PG

Sl gh g Aspe 3 9de SIS 0)lg
) Olabad o)lgy Ll S oSS axbo 4 (Sdge)]
Ll g oo slaguily Sigeil clsyo cnl )3 i

Db Al pj Jge 3 | aladls

(ol o iz ) ol B3yS e )8 (g0l sl
N ol dmio (59) | 290 dtulgs 3503l ]
B0 gl 2 &) (plaaslad S mar | 295
washad o 0,115 ais Culy Cuow jd Wlaid S
sl oliztl i Wl 514 5 15 305 (gl > oS
Py B e Gl sl

S 03kgd 2980 Cunlipyd 3903l S g Ay

aladls b yei= S oo le.a:éwl.g —(]al.cw dhéﬂ[& + Lle dl.lb&wb)

ol 4 Ghagh ol el gy gl e/

2 M Lo dneS 5 aMET A0S Tl &S 09 & yg0
Bl 4 (S slaiag,
loom b 331 IR.SSRC.REC.1397.012

{:)3 9,9 dLh)LM U»L.ul 2 La»u.».)}a)] ul.’xu‘
3 om b Sdge3l 5,5 381 LT 51 S debegls,
oS08 abibls 903l Slypes ol (g3l ylunons
S50l (el NAD el 0y Vo 09)5 A &
9 Ok E9p5 3l Gl Celo YA (300 (gla e
(e slaan £ 5,90 bl 5l e cacles FA Taaoee

S

Cebo Ve 290> Sl g e A el 3 (S 0>
bl o)l izen (Cdpdy s il lSL
o 0yl g gk £y 3l Ll jgy S e
5 1l asasl gy i 890 b 51 5o
Sao &y oS bl geil sty 2l S o
sl oSl il ok ol 5l hige] Aldy Connn
US> ¢O>|.‘.’.mg.| 0955 5,L0 L;o)/lf u”)&"] b a‘).o.h
it 3 g b Sl 268 @)l Lgly dis 4 oS
5 G CS > Aol iy soley @ wpd 0 gl
dop 285 Oygo Sy b g 058 I o ST,
4g8 Ve Gdo 4 duds duw dlan b g dlan £ ooy S
Jol 428> 0> > y2 > 20g)S dan LAl 1y yed
Yo s o 3P oogyS olydl sl 0,8 05 @
PReB (§929) 9393 ) s M98 Ay B>
4%5.3 Y. z:b.u.l} » Pl oa)f ..\S.D;U.o L)")‘“
a0 el Lt Gygod 1) sad (gl gl

1) 395 cwlio (8)y5 ol ¢ 30905 &5 JS5 ol

(Sloj dhold (g s g 93 (sladls o jl ISy
Ododily 5 oyl «leolisS dladls Ol iyl )
s 3 ool ol 2l g el G ol o
SHeo ly) capl sl odd gy (WAY) (2l
93 o 4 odalCunday +/FY jliel Cops g /0 ply
ol 015 )5S
BDNF ol il oy golaw (o) yslaioa;
Sl Ve 390> 5l g o A Cslo ) (650
L9 5l it cls 3 ACC i 4 @il olusb
S OP 9 2 gogeil b ploml Sl 1l
a2l Edo SVsb (sgy03ly Wilo Lol Colled Wl
olrs b s o ol Gl QB by 5 il
I m) otelesl 4 9y9 Ay 3 & ol B
035 b (publs S g cpdd 42 b VO
(34805 a0y T ) iy cgli) a3l by il
Vo Gde & G sladised ey siluba sl
2P YV slod b lo o )plsSl olkiws )5 aid
9 48> 53 y93 Voo Copu b S5 ylo 5 (5SS
pro olehyd g S L8 addy Ve e
gL LS‘)" ;b.h»c‘j&w»l P (e (0D C‘)D“‘“"
358 35 e d>pd =Y+ gle> ;o BDNF s li
5 15Y1 Udg, 1 BDNF Lasls o sl 3,5
EASTABIOPHARM  luil  opw  cuS
o3laswl ~/~\ng/m| Caslis b O )9M5 Jym



99 sidw) @b o)ladd (Calis § Cuyy 2)93

ol (Sibjy eole alEib3ls (alc alas

Gl Peie s g3l 3 b edlatal (¥XY)
P<0.05 glof grba .05 odlitas] cglis oSyl yess
Ndley oS 4y odly ijloyy b ad)3 a5
Excell )l38le5 b loge5 ouwy 5 SPSS vol.22
LB O)jge
Ty

osly Sy 93ld (igejl 5| lanl BDNF yie
o) 0903l 3 g Bodls @i ()39 (x5l (el
i by 0 o3l o il ly iKam j] lisebsl (T
Opilota 2 )by i)y Jdos s 4l 4
Jibs § ol 99 blies BDNF juze (ol
oslil igoil iy e 58 dlp eillgsS
09,5 S a5 ol iy uib)lysS Jelod @l )8
NP 2 «P<0.0005 F(2, 27) = 14.88) 55 ,lslixe
o Ui ayie it ose)l mls (20.534
5,00 0959 (g)blize ciglas P og)S g P+Pl 69,5 o
Pl 05,5 5 P+Pl 09,5 ko cywizzen {(P=0.0005)
P 05,5 e Lol (P=0.026) el Jolins cglis 3
@ 2255 b (P=1) cuns jbliae sl a5 PlogS 4
03,5 » BDNF 456 ca S e mls ol
it L33l Pl g P 0g S 93 |y auslia 5 P+PI
a5l Pl oag)S 5 P oogy S e sl anily
sy39 & olixe sl &5 BDNF (gjluln, i
So A (e by 93 (nl C5 lgi e g 3l
bylad Jgio) wloa s BDNF yislay cuw wjll

0

CE)S (0 395 Y Cand D |y s STy g dadoy o0
ohloslel s )3 (3] pd e Cusdse )0 g
Slilge (bmo) (23559 Il )3 ((S2328) oo oy
B kalpd S ) Wy ps el
lej 3 (s x53k) dylabil (b 3 Sas b 5 (ilsS)
Wile) dbgiye Slolusl g (o)) (Bl
w5 (Bly llyd ol & (plra b g ksl
Buy & jlileis D)8 0 (gilwpgal WS o
aS" 3yl o)Ll i o odliiwl 33 (gow jl &S (g
5 oMb gjlw pgal ST Lo b Jbyl sk L
daads 2 PPl 0y )3 il pollad (008 sy b
ok (63l prgas 48B3 VD g (Sojud (oS 4> VO
Ay pais f iy jolatody Lol e plosl
Eord cdul o )3 (ilwpgal 5 (Sujd (e
WS ab)S l  Cglite hy dwl> by
055 &l sro Sy e A58 Ayl (izmen
Oylukiwl e (g9, & sddbosliiwl PHPL o Py yed
L85 plox]
3 olebl sl Sy gyl opgesl 5l Iz

Sy g ool S g Lol wis oos b

b dag b b oolizul il ly Kan 5 sl
opeilotn 3 b Luilly v b 4l
s 3l cplply 991 jblies BDNF uite ol
> BDNF gaw 5 43,5 odlizl uillgos
A5 B)S Hl )3 CaygeS e Clysar oseiliin
S o pb)ly ol dladls 3 Slos (o) 62

BDNF &lp0 51y (F9ybigr (omfini (1903 gl .Y Bjlowd Joio

P+PI 505 P s Pl 09,5
o[ovs Moon Pl
ofeee y/ oy P

_ eed oJevs P+PI 05

Ol Y B)led oo ) 09,8 dw sl seilom

Cawl 0050013

Gll 5 3 Sile D)l5pss” didls lyai yuice
5 o9eilite o bl s5UsS sll Slyes 3l



Oh5as § (ingy ulagh slgl—... (1156)39) JIS(6 1) (T3 BI4e3 § QT S)lwygas G

0903l 9 09905l 45 aldls 495 UgS Slayl Ol pod 3 yluiliw] Byl g (puSilae .Y Blowd Jou

LTM STM STSS
Cledily dadls Gdeple dadls Caeoliss dlasls
WAEYD/YY AYEAB/YY ONESY/Y 0903 Pl
O+ F/AA VWV VEFO/TY SINEASYA 995l
AR /A4 ANESY[ - o/VEFO/Y- 0995 P yes
WHAEYA/NY V-V ERD/VY FINESA -0 Oseilom
AW/ EYVIVD A -YVIAY OIVEDY/YO oseiloie  PHPIL e
ARV VLA -+ S1-EVVIVD 995lm

dbdls 4 (Fp , 3070.244 P=0.785) :cuepbe
e 4 ol (Fe 020237 P=0.791) ol
Ll g opgailobe doje 3 loog S og Glusy
Sl Shyad e anly Sy uilly Jilow 901 b
depbe  dble clp gejlmw > abasls
(Fe s0=7.746  P=0.002)
s 1y (s blins glis (i, 3026.638 (P=0.004)
dasls > Wog,S ldhk  (g)bliae colas Ll <l
(Fe.50=0.949 P=0399) 1 esnlis ciools

RIXVRH PR

a oaddly e 9 sl By gt i (903l @l
Dgr p) Ts

Shy gymls ogojl G2pb 5l lodls 392 Jloy
[0 5l 555 09,5 dw o P jlade g Al o)
ey @ig b Sl mjg @omiyd 5 o Aoy
by ) dn aw jo mjg Olgie 5 culs wolis
Foul)ly (SKan (10,8 yi Grizzen )5 (15,8
3026 & 3)lge dan 13 5 05 yp g 9ei] B2k
)
Pl byl s geefl b
Oke & ob lis abdls oyl il g0l i

il (Fp . 070.66 P=0.937) icseclisS

Saoadls g oo s 1 Jg gy (oudad (y905] gl ¥ B,lend Jgua

o P oy Pl Oy P opyes Pl 09,5
P+PI P+PI
+/AVY [+-¥ — Pl - Y2 AR —_ Pl
[+¥\ _— ofeey P el ol /¥ o /.. P oyes Odogybe day
— oo NA P+PI 505 — 1\ y/ Oiyes
P+PI
510 2959 (g blize glai P 69,5 5 Pl 0g)3 Lo ol dbdls sw ) Joybe 9e)l b 4 g b

Eolis 35 P 0g,S 5 PHPI 09,5 ke 5 (P=0.002)
5 Pl ogS oo Ll {(P=0.014)) coun (5 lolins
L (P=1.0) 5,J5 3429 (s blire csglis P+PI 54,5
5 Sdeple Al CBS g @S (pl & 29
b auslio ;5 Pl og,5 5 P+PI claog,S )5 ctaolisS

Gl dLB (6 i d9uds P 05 )5

s )line o5 P ogyS g PlogS (e ol
5 PPl o) e cywizeen {P=0.009) 315 395
Lol <(P=0.014) )l 5959 (s)blixe cglas P 04,5
3929 (5)blise Sglis PHPL 09,5 5 Ploog)S s
(P=1.0). 5,lx
Ot Stanily dals uxy 5> Sgyig (ige5l @l



99 sidw) @b o)ladd (Calis § Cuyy 2)93

ol (Sibjy eole alEib3ls (alc alas

Adls &l o

EPlI BP+PI OPI

3P<0.05 gaws ;3 lobize IS ) (355 UsS cWa0g,5 (3903l m 93 dlidl Slasl eiln ) Byl JSub
(P<0.001 auw 55 ylalize BV I

gl 59y 2 P lapes b g Pl olyyed 4 cons
0,80 es jd 5 b (gyude sblze BDNF opw
4 S 1) gyt dgm2 P Ol o3 o ylo dladls
LTM 5 55,5 sbx) LTM STM 3 P cliy a3
Cojo wdpo P ol jed 4 Cond PHPI 0l jed 35
S plas 1y 0gd oo
L il 5,Slas .40 5 BDNF gehaws i3l
248 3 Jlan G55l cligios | P ol
el G5ips (M) ol asdplsl Sluil sladiges
colSsun ;0 BDNF 5 MRNA zglaw il58l
28 5 ulama 3 BDNF 5 (YL ol 09 0
3es 53 efign ol Sl OB Bl e
P ol ol ol Sgsba wuwl e mes
=l SEiel Jelos joy 4 cusl (e alS g
2 V)28 e (Sopudl g yealill g jlon ysran
2B L daly sl &8 lagilell mbs bl
Mg Gl ORIB eadplol dabls o 555
Cuto pib dadls o (6,50L » Wiy o BDNF
Orzed 5 2linng @ S clled (V) aal ansl
Shohaluy miSs o wliw Siwaiedly s
o ol opl &5 098 00 e GuelSgme CUSS
5 $x5L ohagd ()l b ialejl ) 3 Slas dgu
aS ol Gli 5 s cpl zls (YY) 20)5 o dladls
Oll38l g dabls 3 Slas D o iy iy yad
5 o] s L sl oyl 950 BDNF

duw oS D9 o odliie ) Byled S5 4 do g5 b
dasls 5,Slos 3 P g PHPI Pl M lie 09,5
P 09,5 Lol tazils ygejl s »> Joles STSS
3l 6eS LTM 4 STM &l ped ¢(gylolize joboay
Lbly P+PL g Plogys
S 5 o g Sy

Silopgad pb oyp ol Glagh il Saa
> sl 5 Slas g BDNF 2 (658 oy 9 by
by i pols idgh gl e MS 4 M )3l
Caw OB lo don diin yid CubdS | Gy &S
zobw 451 .5 BDNF oy golaw iol3dl
9 P oy yes 4dB> VO) P+Pl 09,5 > BDNF oy
P g Pl og,S 90 o L awslie o Pl agd> VO
9 P og)S e og pudy (gbline jsba ol
O ST WY P
sl 5l ycwlie BDNF (oo ggbaw (]33l
OBl coles 0 MS @ Ml e (ol

LTM &S 55 opl Ligh cpl slaadl S5 5
)3 P g PP Pl eMlie pb couSTM
caw P L awlio ) Pl g PHPI Jbopll acd 5
opl ol fuas alasls > Slos OV}T 2 (8 ki D9ads
PHPI cliy o5 plol €85 aoxis plgioe (S sy



Oh5as § (ingy ulagh slgl—... (1156)39) JIS(6 1) (T3 BI4e3 § QT S)lwygas G

s By DS e (ae ladSid
232 (ol Ododdly il g Cugll g oo
S 9 (35 SSS > 153 lapmslSe (g2 5 ol
ooy &S ol wluw (YY) s abils
DB e8edy S el s oS
SLugy rhSes » ) Ghet WS e
2 Jites Jolis & 25l 00 3929 41 gl ey
S Lialey 65X 53 s aygys b Sl
Ol ol &5 Conl w9l pply JSi5 g (ac
(VA) B9800 655k o

BDNF a2y o olis a5 o)l 2939 (ginled
ras bdohe 3Sles dge 9 ) oy
e BDNF (pimen 9580 (igigp 8BS0y
Sogyg | Spgspm sl B gl &)
P Al 4 g b (V) 25 o] 4 by
el gl @y Ss Bly 1 e
odlizwl  (Suleyd ¢ Cins ((Sopdl « Saglliles
Ge5 slacudgize | (S enlply fr) WS s
dgdi o Sody 92 5B (pl ()55 ey Sl
5 ol Gilopgas ;8b p 4 ST Clidos
98B L plajen (bgigpe 5B (S5 e
S kg (BDNF) jae jl osdgide (1899
5 ras M8 eS8l Akl Sidggye sl
Db ARy Mgy A, HeSS
S35 ol

S GEUECS )b don | B dngp dsginy
S8 g ST Wd S () e B (] plol
gl Jos 4
IR.SSRC.REC.1397.012 : M| 8

References

1.Raegrant A, Day GS, Marrie RA,
Rabinstein A, Cree BA, Gronseth GS, et al.
Practice guideline recommendations
summary disease modifying therapies for
adults with multiple sclerosis report of the
guideline development and dissemination
and implementation subcommittee of the
american academy of neurology. Neurology
2018;90:777-88. doi.
10.1212/WNL.0000000000005347.

oSl aishy lis &S o)y Slgren ) Ken
oblew »» BDNF - (op zohaw 5 (Bl
P eiB)S )8 (Bd Oli el Cod oS SguinS)l
(YY)l sylline alidl dedg)ls 09,5 L dunlie

sSlee o & 5 BDNF LSS (cla Jsko
BDNF (V) a5 o Colex S5 kaligd slagygyg
Sl O g Cunl (gl (G S5 S
3 (V9) 5 Sin il 58 o 3,k i 3
g alabls S odas > BDNF & ok poxio o) oy
ol pile gl (Y0 cul b (5,6, (slatil b
5l ool oty hlas Asbls 3,Slec 45 3l
ghw Yl 1) fCws BDNF (o0 zglaw
S oy b osnlie P+Pl oS ,5 BDNF
L idg 03l plosl 1) Pl &S 24,3 dladls 5,Slas
5959 b pizmen (cibll (g)loline gles P+PI o4 )3
380as P g Plog)S oy gobaw ) il coglis
& 4005 ) S Vlaisl g5 sigs Pl og 8 dliils
Sidgig )55 ks BDNF & cul cls ol
2958 g (owas Ay )3518 BDNF j, ogMe o
SR SBapay oSl (b A,
S5 oy Elpl ) g Colox cuw & Wi
(YF) S 0

sly oddple 0SS la)lSoile 4 a2y L
BDNF sk (59 2 Pl liyyes o P bty yos b
R S
loygSs cpl jie depp GBIl o npeS
5 x5k 2l ) Glodrmy SlauslSe 33)5 0
(lordon Sl 4 (aleg)d o5 G ik dladl>

2.Sherwood DE. The benefits of random
variable practice for spatial accuracy and
error detection in a rapid aiming task. Res
Quart Exe Sport 1996:67:35-43.
doi.10.1080/02701367.1996.10607923
3.George C, Ebers MD. Neurobehavioral
aspects of multiple sclerosis. Arch Neurol
1991:48:897.
doi.10.1001/archneur.1991.0053021002300
5



99 sidw) @b o)ladd (Calis § Cuyy 2)93

ol (Sibjy eole alEib3ls (alc alas

4.Voss MW, Vivar C, Kramer AF. Bridging
animal and human models of exercise
induced brain plasticity. Trends Cogn Sci
2013;17:525-44. doi.
10.1016/j.tics.2013.08.001.

5.Azoulay D, Vachapova V, Shihman B,
Miler A, Karni A. Lower brain derived
neurotrophic factor in serum of relapsing
remitting MS reversal by glatiramer acetate.
J Neuroimmunol  2005;167:215-8.
doi.10.1016/j.jneuroim.2005.07.001
6.Frota ERC, Rodrigues DH, Donadi EA,
Brum DG, Maciel DRK, Teixeira AL.
Increased plasma levels of brain derived
neurotrophic factor after multiple sclerosis
relapse. Neurosci let 2009;460:130-2.
d0i.10.1016/j.neulet.2009.05.057.

7.Griffin  EW, Mullally S, Foley C,
Warmington SA, Omara SM, Kelly AM.
Aerobic exercise improves hippocampal
function and increases BDNF in the serum
of young adult males. Physiol Behavior
2011;104:934-41.
d0i.10.1016/j.physbeh.2011.06.005.
8.Zimmermann-Schlatter A, Schuster C,
Puhan MA, Siekierka E, Steurer J. Efficacy
of motor imagery in  post-stroke
rehabilitation: a systematic review. J
Neuroengine  Rehabil 2008;5:8. doi.
10.1186/1743-0003-5-8.

9.Christensen W, Sutton J, Mcilwain DJJM,
Language. Cognition in skilled action
meshed control and the varieties of skill
experience. Mind Lang 2016;31:37-66.
d0i.10.1111/mila.12094.

10.Wakefield C, Smith D, Moran AP,
Holmes P. Functional equivalence or
behavioural matching? A critical reflection
on 15 years of research using the PETTLEP
model of motor imagery. Int Rev Sport Exe
Psychol 2013;6:105-21.
d0i.10.1080/1750984X.2012.724437.
11.Heremans E, D’hooge A-M, De Bondt
S, Helsen W, Feys P. The relation between
cognitive and motor dysfunction and motor
imagery ability in patients with multiple
sclerosis. Mul Sclero J 2012;18:1303-9.
d0i.10.1177/1352458512437812.
12.Holmes P, Collins D. The PETTLEP
approach to motor imagery a functional
equivalence model for sport psychologists.
J Appl Sport Psychol2017; 13:13:60-83.
d0i.10.1080/10413200109339004.

13.Zich C, Debener S, Schweinitz C, Sterr
A, Meekes J, Kranczioch C. High intensity

chronic stroke motor imagery
neurofeedback training at home three case
reports. Clin EEG Neurosci2017;48:403-12.
doi.10.1177/1550059417717398
14.Caligiore D, Mustile M, Spalletta G,
Baldassarre G. Action observation and
motor imagery for rehabilitation in
Parkinson's disease a systematic review and
an integrative  hypothesis.  Neurosci
Biobehavior Rev 2017;72:210-22.
doi.10.1016/j.neubiorev.2016.11.005
15.Hallett M, Iseki K. Real and imaginary
gait. Movement Disorders
2012;27(12):1473-4. doi:
10.1002/mds.25186.

16.0zkul C, Guclugunduz 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;316:121-9.
doi.10.1016/j.jneuroim.2018.01.002.
17.Wens |, Keytsman C, Deckx N, Cools
N, Dalgas U. Brain derived neurotrophic
factor in multiple sclerosis effect of 24
weeks endurance and resistance training.
European J Neurol 2016;23:1028-35.
doi.10.1111/ene.12976

18.Euston DR, Gruber AJ, McNaughton
BLJIN. The role of medial prefrontal cortex
in  memory and decision Making.
2012;76:1057-70.
doi:10.1016/j.neuron.2012.12.002
19.Vaughan S, Wallis M, Polit D, Steele M,
Shum D, Morris N. The effects of
multimodal exercise on cognitive and
physical functioning and brain derived
neurotrophic factor in older women a
randomised controlled trial. Age
Age2014;43:623-9.
doi.10.1093/ageing/afu010

20.Erickson Kl, Voss MW, Prakash RS,
Basak C, Szabo A, Chaddock L, et al.
Exercise training increases size of
hippocampus and improves memory. Proce
National Acad Sci 2011;108:3017-22.
doi.10.1073/pnas.1015950108.

21.Preston AR, Eichenbaum HJCB.
Interplay of hippocampus and prefrontal
cortex in memory. Cur Biol 2013;23: 764-
73. d0i.10.1016/j.cub.2013.05.041.
22.Angelucci F, Peppe A, Carlesimo GA,
Serafini F, Zabberoni S, Barban F, et al. A
pilot study on the effect of cognitive


https://doi.org/10.1016/j.tics.2013.08.001
https://doi.org/10.1016/j.jneuroim.2005.07.001
https://doi.org/10.1016/j.neulet.2009.05.057
https://doi.org/10.1016/j.physbeh.2011.06.005
https://doi.org/10.1186/1743-0003-5-8
https://doi.org/10.1111/mila.12094
https://doi.org/10.1080/1750984X.2012.724437
https://doi.org/10.1177%2F1352458512437812
https://doi.org/10.1177%2F1550059417717398
https://doi.org/10.1016/j.neubiorev.2016.11.005
https://dx.doi.org/10.1002%2Fmds.25186
https://doi.org/10.1016/j.jneuroim.2018.01.002
https://doi.org/10.1111/ene.12976
https://doi.org/10.1016/j.neuron.2012.12.002
https://doi.org/10.1093/ageing/afu010
https://doi.org/10.1016/j.cub.2013.05.041

OSa § (30 ulagh sligl-... 3356)36)5 193506 1 (Ths (313 § QI (sHlwpgas PG

BDNF serum levels in
individuals ~ with  Parkinson  disease.
Frontiers Hum Neurosci 2015;9:130.
doi.10.3389/fnhum.2015.00130.

23.He YY, Zhang XY, Yung WH, Zhu JN,
Wang JJ. Role of BDNF in central motor
structures and motor diseases. Mole
Neurobiol 2013;48:783-
93.d0i.10.1007/s12035-013-8466-y
24.Woo NH, Lu B. Regulation of cortical
interneurons by  neurotrophins  from
development to cognitive disorders.
Neuroscientist 2006;12:43-56.
doi.10.1177/1073858405284360

25.Sakata K, Martinowich K, Woo NH,
Schloesser RJ, Jimenez DV, Ji VY, et al.

training on

Role of activity-dependent  BDNF
expression in  hippocampal—prefrontal
cortical regulation of behavioral

perseverance. Proceedings of the National
Academy of Sciences. 2013:201222872.
doi: 10.1073/pnas.1222872110

26.Maass A, Duzel S, Brigadski T, Goerke
M, Becke A, Sobieray U, et al
Relationships of peripheral IGF-1 and

AR

VEGF and BDNF levels to exercise related
changes in memory hippocampal perfusion
and volumes in older adults. Neuroimage
2016;131:142-54, doi.
10.1016/j.neuroimage.2015.10.084.
27.Volk LJ, Bachman JL, Johnson R, Yu Y,
Huganir RLIN. PKM is not required for
hippocampal synaptic plasticity learning
and memory. Nature 2013;493:420.
doi.10.1038/nature11802.

28.Turrigiano GJ. Homeostatic synaptic
plasticity local and global mechanisms for
stabilizing neuronal function. Cold Spring
Harb Per Biol 2012;4:5736. doi:
10.1101/cshperspect.a005736.

29.Madhav T, Pei Q, Zetterstrom T.
Serotonergic cells of the rat raphe nuclei
express mRNA of tyrosine kinase B the
high affinity receptor for brain derived
neurotrophic factor. Mole Brain Res
2001;93:56-63. d0i.10.1016/S0169-
328X(01)00183-8

30.Krupp LB. Fatigue in multiple sclerosis
a guide to diagnosis and management. 1 ™
ed. Demos Med Publication. 2004;P.114-9.


https://doi.org/10.3389/fnhum.2015.00130
https://doi.org/10.1177%2F1073858405284360
https://doi.org/10.1016/j.neuroimage.2015.10.084
https://doi.org/10.1038/nature11802
https://doi.org/10.1016/S0169-328X(01)00183-8
https://doi.org/10.1016/S0169-328X(01)00183-8

99 sidw) @b o)ladd (Calis § Cuyy 2)93

ol (Sibjy eole alEib3ls (alc alas

Effect of PETTLEP Imagery and Physical Training on
the Brain-Derived Neurotrophic Factor and
Memory Function in Patients with
Multiple Sclerosis

Tahmasebiboroujeni S*, Ahmadikakavandi M?, Qeysari S!, Shahrbanian S?

(Received: February 1, 2020

Abstract

Introduction: Physical activity increases
serum levels of brain-derived neurotrophic
factor (BDNF) in patients with Multiple
Sclerosis (MS); however, the effect of
learning a skill using mental imagery in the
PETTLEP model and comparing its
effectiveness with physical activity in the
levels of this factor has not been
investigated so far. This study aimed to
compare the learning of a skill through
PETTLEP imagery and physical training.
Moreover, it was attempted to investigate
the effect of the combination of these two
methods on BDNF levels and memory
function in MS patients.

Materials & Methods: In total, 30 women
with MS and a mean age of 37.5+3.02 years
Expanded  Disability =~ Status  Scale
(EDSS)=0-2 were included in this study.
Based

on Kim Karad visual memory test scores,
they were divided into three homogeneous
groups of 10 subjects per group. The groups
included PETTLEP imagery, physical
activity, and combined physical training
and PETTLEP imagery. Before the
intervention, visual memory was assessed
using the Kim Karad visual memory test,

Accepted: September 16, 2020)

and BDNF serum concentration by blood
sampling method. The groups were
subjected to three 30-min sessions weekly
(for six weeks). After the intervention, the
research variables were reevaluated at the
posttest stage. Ethics code:
IR.SSRC.REC.1397.012

Findings: The result of one-way ANOVA
showed that the combination of PETTLEP
imagery exercises and physical training,
compared to physical training and imagery
alone, increased BDNF levels (P=0.026 and
P<0.0005, respectively). However, imagery
training improved memory performance in
the short term and long-term memory,
compared to physical training (P=0.009 and
P=0.034) or combined exercise (P>0.05).

Discussions & Conclusions: Combination
of physical training and imagery is effective
in the rehabilitation of MS patients, and it
can be used as a non-pharmacological
method in this regard.

Keywords:  Brain-derived  neurotrophic
factor, Memory, Multiple sclerosis,
PETTLEP imagery, Physical activity
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