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Abstract

Background: Aquatic exercises are recommended for people with Multiple
Sclerosis (MS), due to the beneficial effects on physical function, quality of life and
symptom reduction. However, the effects on Nerve Growth Factor (NGF) and Glial
cell line-Derived Neurotrophic Factor (GDNF) are still controversial. The aim of
this research was to assess and compare the effects of aquatic exercise regimens
with different intensities on serum levels of GDNF and NGF in women with MS.
Methods: The study was semi-experimental. For this purpose, thirty-five women
with relasing- remitting MS (RRMS), (Expeded status scal- EDSS<3) (mean age
[X£SD]= 37+9 years) were randomly divided into control (CON: n= 11), Low-
Intensity Aquatic Training (LIAT: n = 10), and High-Intensity Aquatic Training
(HIAT: n = 14) groups. Exercise regimens consisted of aquatic aerobic exercises at
either LI (50-69% of Heart Rate Reserve - HRR) or HI (70-85% of HRR), of equal
volume, 3 sessions per week, 30 to 60 minutes per session for 8 weeks. CON group
were asked to maintain normal daily life pattern for the duration of the research.
Serum levels of GDNF and NGF by the ELISA method were measured at baseline
and at the end of the study. The data were analyzed using repeated-measures
analysis of variance.

Results: Both LIAT and HIAT regimens increased significantly NGF and GDNF
levels at the end of the intervention compared with baseline (p<0.05). However,
there was no significant difference between LIAT and HIAT groups (p>0.05).
Conclusion: Based on the results of the present research, both LIAT and HIAT
regimens were well tolerated and appear to provide similar effects for women with
MS. However, larger studies are required to confirm these findings.

Conflicts of interest: None
Funding: None

Keywords
Aquatic exercise,
NGF,

GDNF,

Multiple sclerosis

Received: 31/08/2019
Accepted: 01/02/2020

Cite this article as:

Askari R, Jafari M, Hosseini A, Etemadifar M. Effect of 8 weeks aquatic exercise with two different intensities
on serum levels of GDNF and NGF in women with multiple sclerosis. Razi J Med Sci. 2020;27(2):80-90.

*This work is published under CC BY-NC-SA 3.0 licence.

81


http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://rjms.iums.ac.ir/
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
http://orcid.org/0000-0001-9662-8561
https://rjms.iums.ac.ir/article-1-5766-en.html

http://rjms.iums.ac.ir

WAL g sl o oyl YV o) 53 15jl) 15Sajs ogle alan

oo

*a““‘“ crmm ey
| 4

i
)i ‘

g Al | A

[ Downloaded from rjms.iums.ac.ir on 2025-07-15]

mas sl Xass e 51 .(7) el (Noradrenergic)
i GDNF (51> oo aslis S84,59,5 g
Lodoe joboan aS o)y (oae Jbli> Sl
GDNF- plz sla 00,8 5,8 4 pasie oy
Zewl ol o2 GFRa

SHIsMS a5 2o o lis 3l o iagh
dile Sdgigyg 9 (mae slo XS b ol
)5S (B9 59,95 195l 5 (NGF) (prae w5351
Brain-Derived  Neurotrophic Factor-) ;s
o=l el (San (555 Sl (g2 pe g e (BDNF
55U Cow [y MS 4 M o381 j0 5 goae o SisS
s Ohbes sl (o255 codled Sllje 05 13
5 S slo O)lee 3 d9e Dl 55k I MS
(SO el e 0,0 D S5l (Sl
i s LS i 5 Sy s
Q) Sl 1505 e sl (5 Lo

150 et e pLaS sy S 0 (S3U
olydlas,o £ 5l i (S CotS S 4 e
9 b (oizmes (V1) 0 S MS a4 M
gy (l38l gy (e ol GLas (V) g 5 29,
aan il o 09,5 90 ,» ,0 GDNG 4 NGF
aiBs FroSae g atie )0 4l 1) (s5l9a (p e
oy olB oy IV Ly Jgod i 53, 2 (ot
g dx il pols ais sssline by ol o (g ol gl
aas o53lss 31 aS 05 gaizs ,o 38 (V) oK
5 (0, o8 Lo 100 B T L) celaiwl oy el
S35 2 (Wmion J1S0 S TA L7 L) (gl
3,9 MS a0 Loy Y o NGF o sbaws
Tobw ,o (g loline s 45T g isly 1,3 axlllas
a2 555U Jl cpl b 25o S5 saalice NGF o s
22l e (559 (it D150 50 (555
od—td 4l Sy g9 9 (omas Lo S2uS an)
o

Oleys ozl by OF o (259 Ol pos i
510 5l oot sl Lol (i) (S
30 s slas 5 0 5O canl oals au b b

I g s, Y okt YV 0y55 15jl) 1gSaji ogle alan

AY

<o (Multiple Sclerosis-MS) s 9,48l oo
oS (poie (bl 5 0y phn (ioal 995 (5 Lo
9 5,01y S8 Ll g e oS Conl (635 0 (mae
9 Jols alim ((Shas JpuS (pols Cows 5l 4y i
L olow ol slaailis 51.()) 0gd o0 08wl
S5 5 e slpassly (b amio ooy 5
e 3ST (Blis 3 b olren (S5O (sle oy
Jeeily gy Sy 53 (SRS o oS 05 o
0sSUMS o)l (ol (alz (V) 295 (o0 Jos
MS e b j5 b 4 .ol onile 3l anslisl
Jlo Rl b (oo 590 (S ¥ BV i G
3 eS a6 Olee 5o olem Gl @ ol s (s
2 0l s Oliee 45 6ok 41 eansl opasy Jlo Y+
dodzgi g odgn oloye l i plp 900U e
O-F) el gl L8l e Cosdge

S 5ee aled iy dnngi )5 (sots (R Wby g
2 SST iy Lo o] ailei oo Wl (G55 w3 5
5 el a ly 50 as bl (o slagys
ol (mas glaaibl Sl o) a5ls imen
e—as 9y S (0) O e it 1) 00
—ac SiS So (Nerve Growth Factor-NGF)
wwgi 5o Gl @lby Gl a5 cal S350
sac ol NGF .(F) cl (655 1o omaas olSiuss
g o, lpas cunl o 1u8g 59 5 0olgls 5l ol cais
9 e (omas olfiws )3 Loy g i
oBiws )0 S5 dsS slagys s g0 ,Shee (S )L
(V) Wloe 51972 635 0 (smae

sbe Jsho 5l 3t SeB9595 5 (sras slo oS
Glial cell line-Derived Neurotrophic) JL_J5
GOl g omas slo iS5l S (Factor-GDNF
Sl 5 (6l bl oS Sl qrae sl Gy
5 S5 o sras oiws o ;) (Jolu alise o ooy
GDNF sl 1 ode (A) 0ds oo gug s (shanoee
oBEws dnwgd sl e Slodiing g 5l SRS (S
So5y,00,85 o (DOpaminergic) S5 uaebgs sla

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-5766-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-15]

5955l Jesdse ylod 065 )3 GDNF g NGF oy pobas 2 Ol 53 (2507 53l

D91 (e j9 A4Sl g 4 e 45 o )lew 4o (smas G )b 05 g wMlde o 1 sl 4 les e o

SLIETY
5 0995) Ot ok b o7 4o g5 51 ey
i @)l 5 anslr 09 J55S 09,5 b 903l g
GloolSle o 45 00isS dxzl0 MS >0 U5 1) Lol
5 Ol (Sh psle oladls ay atuly Clacl 5 i
e ) ol e LS5 gl (s 05 MS e
MS (yozel agy 00iiS axzl o MS (g la o 05
Sobem )Lz 05 o YO slaw pledeal liw 0
Relapsing- ) ool dg—po —00iS 59< g9 31 MS
JS_ 4 EDSS <¥/6 L, (Remitting MS, RRMS
OiRgim o=l )0 kbl wly dbogls (5l aiedan
alox 5l g 4 995 Lo jbre s S ol
aS oa Al MS (g les 4 DO () 09 13 9]0
g ocib a8 ol jaseas le; 5l Jlo ¥ J8las
Seiglsse Dol bl p 55 gl (5)len (ansis

Magnetic V) —wobliss (uilis), 6,10 = paal s
Sy alwg 4 (Resonance Imaging (MRI)

3) (Y10 (F rail oo 0l Cenfoly 8 (aasiis
(v Expeded disability status scael - EDSS <
dge pae (F el V-0 o aslo b Eige i
Db U adlias 5,5 51 b wcaa B b 1o s o
sle (6 low 4o Ml pae (0« 40 (35,5 & 0,99
(i Dhas (a5 59555 (S (oS (958 (el
pace (¥ 5 (i ye8 Slad 9 plate 25,0 U5 7
RS (039 9 Sl s sl o oS b
OV 092 5 9)lg Joldo aalllan 5l )5 slolons
(V t 05 5 0599 2 Job 5o and> 0 5l iw cos
6l jlos a LI (Y casllas Jo b jo (5 ko 35
LS oMo b g g slo s)lom Jod 5l 21>
(F 5 ail e Lo o ol alllas o 08 25,5
ol I3 a5 0¥ (605 eyl Gld> 0 &S 0 pas
vy 53,9 5 Sley sloralslos sloogd dan
35 Awlid bl (SAp pele olfidls ST aneS
28,5 13 aul 5,00 IRULREC.1397.015 35|
slass MS (g)la aseid g adgl oLl 51 e
Sl o adon & a0 4y EDSS<Y/B Uy lows $0

=75 09,5 95 50 (BLal jgo & s g WD

AY

A4 i syl oY o led YV o5 15il) =51 i ogle alan

o Ll Sl sl zohan als g (s pdy Sllasil (5lse
i job o Ol A5y g (x5l )5
2z Ol @l (ldlone 5 ol (anome Wilgs (oo
==l el e a5 555k 4 S ool 21, MS
L Jolss ppols caws 3l w5 s ¢ plasl &8 > (6l
Cadled plopl ogde () suled o> 5l s bgdu
a sl 0 SLs YL (gws ol 4 LS e
58 ) 3,005 O o s le 550 0,e] Caws
o Sdld ailes 57 olo OIS gy by (e
Jels BT ol o ls me todlw o (souie il 5
Gl el (6223 58S 655 i lie
SySdes 5 (Ll Jlosla by ye slainetis
Selgi 4y e (28555 S yed Bbee (5,05 e
sla Jsbow 3l ool ;1 S8y 59,0 (GDNF) ;5518
Of 2 Sirieelisd sl ()95 45 ol pur JLIS
S8 (8555 plomil 45 (5 y9-b 4 wgd (o0 i)l 13
DS (o0 gty S reelhied sl gy oy ey
3Ll 15 GDNF adgs ol aleass & oe o2l (VF)
255 (o0 ploxl

Ol e (D55 sl ped 4z STy 5o
Ol Sl (o (Jg 358 (o0 sh0 y3 1o (B9 59 5
Dglile (ob))g (2 ped E95 9 DD & day ki (0
2bo oyl 1) Gaaz med g ls ol iy bl
gob Gl e =55 Jlesl le sl
p2lrd O o (355 (n et Bl Lo (b 55 5
=z A ool 4y 3l sle Loy 0 sl valss
MS 4y e loan 50 |, ot 55ljl ilgs oo a5
Sglare aiS > Jolo S ye 5l 1) lagyg 5 g 9,0 YU
PP s PN Sl B arg bt oas S
2o s ol 5l 30 (B )lse hals g MS s
ol oo Gty gl o by g8 a3l ity
4 8l oo ©f )3 (2859 Sudlad g (pyed Dt LT &S
doSe S L g 6250y )0 She oo Ko g
I3 Blee s Gleys slaol, )L e Sl
L olacl jals o) gelas g ans [tals |, MS
5lae ol ol Samo lis oyl (g5lw o,bgs g J S
92 Lol o o pes atin A 3l gy 0 ol (g3
Sy Jelse (oo zobi 555 2 Vb g Gl Dad

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-5766-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-15]

& dmply 5> 0SS (el g 00 Ghjgal |y Sl 5o
—Fe s (6 dmde 2l Do 0,90 ol Slud>
Gl Job )3 09 488510 I - 95 05 5 al> e
2O g sl jo g i ol L La Soge;l al> ya
e g S Dl ped Geizmed g Sl (e
oolsl oS ol sasl p sl cax 1) 055
Fo Y Jolss opyed slol s alo 1o (VL0555 oo
7o bagrye ol Blo yod al> o cnl )5 g aiBs
Ao, 0=V ol Sald bog S o SIS @ anl>
So)d Ve-AD Sl g ol Db b (025 095 Gl
ud_.»[_:k;:}mo5)f§‘);wo)¢.>0ulﬁubra
plosl VO gV SISO L s ¥ jo s (o 503 930920 YU
aS 0gn aido Ve JIO 0,5 o0 s a0 (Vo
gl s ol iiS OlS > plal b s Soge]
plosl |y 0,5 8 5w (o5 i b ool U5 > alol
Syobid 4 S5 jokaie 4y el 53 4y p3Y ol o
oolaiwl Jogs 5l o Soge;l Jolas Lad> g la Soge;]
Q) o
o by Ol o i), cotte Sl ped ba Soge;]
Sylate Slebw (005,50 SIS a4 Vb 5 b sbo
oolai ol b b Joge;l aicin 0,533 b8 )b o ias
Mo g 0byd 5l Grigred 9 e P90 g0 2
0,55 Js-b ,o (Polar RS800CX) ads jeisS cslw
90 4 i, ABlal Jol cole ) 00 5 7S o el
2 0303 Gy Ll 5l ey 1285 0 plmil 50
S ol K8 g o0 i S0 o sl s
sl b gogesl o yed loy o9 <l g b Soges]
)Q (_gJ“ :.".\ g_‘,‘él Ajj.. :.“: A:JJ._.«:.'L_}‘) A:JL;.AJ.QJ
©G0,y80 y» Job 1o 0SS L sl o guw olud>
uL") s d—old Qo}_f ol_'S95 « ‘W.AS).: Ql_f):;-
S alal ol b o i jlisd daces o ol il
sl LSS olawy a5 el S @ p3Y a0 5 o Jles!
245 Gk g Sboyes o Job jo e o

http://rjms.iums.ac.ir

hSen g ¢S bg,

5 G V0 Vb ol b G V0) oyl ol b o yes
S 13 (i 10) S 05,5 S,

sla Sy ol JSSon szl 5l J8 atie G
o095 palh ((j9 8 (p Jud 5l b Sgesl (S
Ot 5 SlPL Gl Shaniw (50 ed 5 (S0
90 2 Ohlem Sl aS 00 iyl 4 G5 sl S
B 59y S S-S 09,5 bl 5 2o 095
Pl 5l o el YA 5 O o (5559 5 asliy £,
azan bL 5l o el FA) O jo 103 sl 0,90
A Cud g (6 ojlasl Al sla e (i

g4l Colo) JmeSS 3l am col S35 a o3
T g byg b lo 2T (6 asl Lty
45gS o 5l 45 ab aog b (Sogejl 4 ragh W)
sl 5l s el FA b g5 olils ol cosyd
39 gl b (g

sl slo (905l plml 5l g sl 50 (3559 SS90
S 4ol 0)93 S )3 (e sla 09 S sla (S0ge)]
Gle Cal b addo FO-F- aul> 0 5 aan 0 dul>
0y dB o aoys VeoAD Y g 8- ol
SUIg 4 a5 b g oLl O )90 4 (Ollow i
ool 3 ol @l Gelol 2 5 BT (Sjslsnsed sl
ol ool 5 lw a0 Ve B YA sloo jo adyl
oy ol ) Oledel (S pole olSails
b (V5 ) Jsloz) 0o )5 o850 O js (b3
Al p 3l SO md jo J S 05,5 cdalllas 0,90 Do
ol 5 sy b g 2505 S8 s e
() wols bl 1y 0 039, sl

5 oS Galiyn 0y90 40 (o 2ol Clud> o
Loyt g 2l sl Shg el poi gl (0520
8,90 Lo coluds o alols o b 3l o JSCine
483310 jlam wnles grhae 5 iagh 9 20 b,
Slocm g 00l Ges oS Caomd )y la Soge;l cuzo

055 ol giogeil ooty JAS ally 5 ST b olis]

WA i sy Y o)led TV o yss 15jl) g Siidja ogle alan


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-5766-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-15]

Lasl

25 0 olaws (G o &S0 cdbgls a5 YO S
09,5 31 5 ) 5 el Dl b ol o b ye 095
Yo 4y S 09,8 55 ¥ g Vb o b o 50 (e
oSS gl M s (5 Lo 392 I oL OISCi
2SS b pae g (o yed g4l o el eS8
B Bl a5 8,90 o yge3] (65 ojlal (gasls
O (EY) ;i Vo) i YO oo sla sols culyd (o
SLCAY) iV F g ol was b ol o o ped 09,5
2 UNY) ;a0 oYU o b ol )0 o yed 0,5
23S 5155 bl Julo g a5ou 3590 (515 098
Ll 5o nmed) Lo 0g)S 51 S 5o canlllas £9,5 50
(U8 g VL @as b ol 5o o el ool o
J=2 5l Lo pan Ll ples sl (SLesSs e 6l
Wl 00l o0ld Lid ) Jgaz ,0 a5 el len NGF
...\.':.393

S =S ol L e il jlg Judow ol bl 5
0955 9 ol el Sl az STV Jgao 0 )18
Oo 005 (APl 5 (39 L e o (5 Ioline glis
6&09; u...a (F:’/va sp:’/f’ ’) u-.\.: 0653 L)a.‘>l.w
Gybolae als (Lo pl b olas lis asdllas o0
=S 05,5 035 0> @)lolame ialySl g (p=+/- ¥
L awolio jo aslas 0,90 5w (P=+/++) JYIY)
3 6blire mals (puzmen 0l cdalie aly cl>
Gas L (e 09,5 sla Gogesl oy 00g5 aslis
0095 Ll yo (g loliae o138l g (P=2+/+F) ol
5 s 090 5l ey (P=210 0 V) J 205 055 G
Al odslie b cll> b awslas

5955l Jesdse ylod 065 )3 GDNF g NGF oy pobas 2 Ol 53 (2507 53l

Py Gl L el Jsl s 090 Jsb
gl dn SoS jadaie 4 Cl S 4 03Y (%)
s olaiwl Jogs 5l oyl Jobs Lai> g Lo G;og.cﬂ
5 by sl Y o (Goge3T (G55 (65 aised
ad> cp 315l e sl FA g o ped dd> ol
gr—e Vo LA Celu o (pie &b )LL) (5 503
3 D 8 )3 plol Ll cel VY B Y e Gl
Sl o B wix o (Gogejl (65 95 Cug o

Ol 293be 9059 5l G Sl ol 4 s
Sl sla dlgd Jls g ol a8 )5 (495 (o (O b
a Alolidly 5 o0 moz EDTA) 1y olissl wi solo
a2 8o Ve Do dsandy o g Ve Ve e e
sles 5o Giolesl ylos B ool s 4y pyun g 59i 5l
Toba 0t (55055 j 5 B y0 o5 (Bl A3 A
S 5l okl Uy 1391 g, 4 GDNF 5 NGF
e Logasee ] jeiS cols ZellBio Slisss
0300 0053 &8 53 Joall gt 3abs 5 ol (slo

D (55

Y o O O N T R S
S b —g,mld ;! 3l asl cll> jo s osls &9

o DS AT pl ayazgi b aslol jo ol eolaiul
=75 sl oS 50 adlllas 3550 (sl iie (oo (550
oozl b oy 55 6 asliyy ol 51 L3 S50
Sl i ssmline ad )b S by el (9050 ]
5 omly Do 5o b ol o (55 i A Sl s
Ly oy el el 51 4y sl e 2 YU
oddliie Dygmo yo aS s eolaiwl (5,155 sla o]
oolaiwl LSD ins (yg03l 3l laog )5 oy S
5 Sl oolial Uy (gl e (s aelS s,
P<+/+0 5,0 mxo s ;0 YY) (6 a3 SPSS |l

28,5 )13 oy 990

Aslin 5 adllan 3,50 slo 09,5 52y st (sl it one o3l  (sSiLe gl ) Jgi

EDSS (proyelpSoS) omodg aled  (pSkS) 0iy (o Blo) 8 (Jlo) oy sike 09,5
Y/Y 0%+ /AY YS/AOEY /N4 YY/- 0NN VPYIVCENAY  YEIAEYIPA ol @b b g ped
Y/VYE-/AY VAVARES VAN YAZAENVNVYY VANV XVIEVEEYY VL Gl b oyl
Y/ ¥ /AY Y&/YaEY/YF Yo/ qEV VA VEVIEYEYY. YA E¥IYS Jyus

Ao

WA gl oY oyled TV o9 15il) 1ySainjs ogle alan

P>/ b 05,8 iy b it plo 53 (6lolins pdans

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-5766-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-15]

e g5 (g S Ly,

Sidg gy g S sl yadld lp (615 (635 ol b uibyly Lilos ol —F Joue

09,5 5 ol 5 09,5 Jolas 51 bl S Jlire Bl ok (S0 09,5 e
sig F sig F sig F sy s
JEA YA LYY FAYA e [A EIYEY NWYSAEVYAY VN V/0eEYAR ol s omas A5y Jele

WAAAENY/VE Vo ARAENY/YY YU s

(3 e 2 5 95)

VoA AENV/YY WV/EEENVO/NY Jsus

eSAOYIRYY Y FRAY VY YRR Y/ FY VVAEEY b cns 5 e Kby yis
v/ ok /Y¥ VAYENE  Yheas  pSeb) JUS el Jobe
VAV /YY VAR« /) Jys (5 o
JEE O IREY Y BAYS JFY YV YYEYRVEFY VEERVRAY ol ous (p55S) oo
SASYEVYND  SNASEVAF YL cad
VVSFEVWAY  V+/-aEV/1A Jys
FeeREY Y BNAY FYY L /SYE YAEFIAS YASVEYAY  uless O 035 sl
VELYEYFA YEIVEEYIAY YL oad 48 jedoe npSekS)
VEIAAEY/FY  YRYAET/YY Jys (e

YO IPE) YU a5 (P<+/+ 0 ) [VAZ /)
ain St | ey (P<- -0 VAYENS |l
o=l & o 0 ezl (g loline (talEl T s (5 e
Jlie 3 VIAVESYY) S 05,5 o ol i

ile ek 9 (D>+/+ 0 £)/ARE+/0)

30 s A A LS bl Bue b dsllas )

Jelse o0 ok (595 32 Yl 5 el 0l 93 L O]
o395l Jmidge i (455 )0 (gemas 05
i GDNF3 NGF BDNF zsla o oty >,k
—as Sorex 3wl g SIS el 3 (oot
SLa 5 6 S5 0 sage ik NGF oo _ols
gy sl Cllid pizmen 5 (on> g Silion
@ lize sla iegins (V0) ojls Jelow ol alox
St ay ol 80 o amsl aalidl codled Wil oo ,S aul
col 3l o ) e e 055 3l (53509 S
5L 0550 Sl s 05 ol 5 0018 al¥l (ST
OF) 08 (oo S5 1y o583kl 5 03 s
Sy g e (o)) (oS o0l i egdle
e iy JSb Sl ol g5 slas Sles
Lo (b9, ol 8l pedad 9 (cioluST ol s
= S5 ok (ras sl Jsho jsuml sl 5 905 (o0
RNA 2L ey 00l s conimads U yg 05
e &5 allsz Gliee Glalidl g (SemST JUil ol

http://rjms.iums.ac.ir

2 &S5 sloejlal (gl @lis pelwl ool
o=t 9 093] Gty > NGF &lpd i ¥ Jgor
(Oley y3D dp 09,5 Jole (28,5 S5 50 (g0 905
(F=S1YEN =+ YA) ol 552 (o loline gl is
3 Oled ydS Ay 45 0550 alaxDle ((iznen
150 e 09,5 s )3 gail Gy & 95l G
(0975 9 oly ol S U8 9 b ol s b
o=l oyl (F=YVYA p=+/+YF) g lolime ooglas
Omby Do b (n yed slo 095 NGF z5haws ¢ 1>
ARRVIATES FVA Ry S— PN R V=S A VARD)
Jlie 3 VISAREVYNF) Y oy 5 (p<+/+ 0
el 4ZaB ek 5l uy (DS4[0 ) - AJAAEVY/VE
polie ol aS > o wdl (g loline ilydl Ol yo
SOV A AEVVITY) wile pai (yay J5S 09,8 o
N(>ZYRYNEARRIA ¢==ATAA g 9%
S-S5 sloojhasl Goajl mles (wlowl 2 az 5]
3Ol el s Wgy ol LS Y Jeaz jo eal 5,158
4 ;3 GDNF (a2l )5 (905l e @2 090)! i
HD S s Yo omly Sad b ol o G yel 095
P=+1 V) g sline Sslis (09,5 5 e holss
0555 15 Joline ial3dl oé, e Lol ols (F=¥/2Y
J=lie 0 7N e 5 a) Y g ol Sal b gla
S0 L L 09,8 s o lolime cglis (/)Y
GDNF gl dLiwl, yed 45 (FY/AYY p=-/-$A)
Jilie 5o Y/ VETFY) ol ool b o ye5 gl 05,5

WA i sy Y o)led TV o yss 15jl) g Siidja ogle alan


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-5766-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-15]

NGF s g5 Jolse Lais a5 slusl clalllas ¢l
1, MS o s Lol digas L o) Less ;5 GDNF
alsloe ST g, cpl 5ol dgaome Jlawy ST o)y
ok pllw slapluil g Sl (69, 2 (o5 slo
oy Plonz (Solal (Vb gohaw o5 wins o
SB959)95 Jsloe B9 gy i pelas S yay
554 .« NGF 4 BDNF

slaadl b yol> fagh 5l Jolb @l b cnl b
= OT) GRlen g an x5 e3> (V) 29, 9 9
RS ((TV) uil)lSen s o (V) (23l
5en 5 5> (TF) il Ken 5 SYsS Ko (YY)
5 guned (VF) il Sas g 0l 5 (Y0)

Ot ed ade Seta Sl gl aslllae ;o (V) 25 5 9
Gred a3 b e 4y g atin o 4l 1) gjlse
695 3= (oS 8 Ly UV L Jeed 5 (595 2
b ba = 5 Blr o3l )0 Sidg 59,98 Jelos zslaw
) e ol plai b ] ko s 0008 (s
5 s 05,5 35, ;5 GDNG 3 NGF zslas i3l
pols aii ovalive b ol o (g loline gl ¢y yod
Hlas og 5 3dxd 10 5 5 () o )lSKen g an 10
Ols 100 L ¥ L) cwelaiul oy s azan o0lgo
S5 S TAe B e L) gl 5 (o,sd s
M Jlow VF 1o NGF oy zolan (55, 2 (aiin
35 4565 e wSols 1,8 a s 5,50 MS 4
5 230,50 saslie NGF o pw ahaw jo (5 lolse
oolaiwl (i aan £ aisls las (YY) Jul) e
ok Gl ol 511y (Dde slo Jobo 5925
GBsze STZ WL _tbs slo &, s alise o NGF
obas (V) puhlSen 5 (o2 mizpon S (o
S Do L) Jeed 5 69y g 2y o, B il
Waads Ve Gusdsaady o e V-V b b
B Soedn aads p e VAT Sud 4 Jol alan
0055 Ld rizme g (e b b 3T ain ) 4B
Cuid Dde dr (0L U S Gal b aads b Soe )
il 3l ey s bolins 5l 4 1) NGF zglas atin
= &5 U5 09,8 5l pYL waa ¥ sl (o a3 090
45 (o 0 S (e S ) 2l 96 g 05l
plosl gl sle Ghge 55, 2 (V1) 5255 Lawss
g0 plul 5l g Ll colazwl a5 0l snalive wyo,§

AY

A4 i syl oY o led YV o5 15il) =51 i ogle alan

5955l Jesdse ylod 065 )3 GDNF g NGF oy pobas 2 Ol 53 (2507 53l

AOY) ool acbls ol o a1y poae B Jlis &
ezl wlyh (o e aily (55555 sl asly 5
W3 580 cos MS )l o |y odlas ac slo
s—as pimas 5S (2B 5be Sl Aoy oy s
Ol st S obml (23559 (r oS Gl o (SHlae
skl Wil oo (3359 51 (AL daxte (Bgye 9 (SIgnlie
(VA) 22l DPN Sgge 2 ()9 151 edes 610
ol g Slle> 59, 3 (Foped sla alSlae iy
o (ol (b s o5 (oo 05 plls sl
¥ (g 5igy9 b e S8y 4 e
Brain-Derived-BDNF) X 39,75,93
L ools .0g—& o NGF 4 (Neurotrophic Factor
33959 sLAll g (b9 9,95 cdale falpdl (o LS
sy s 5 35 Jlael ik 5 iedlyss
S oy i (2559 slo (o3 (IS Hekar e oo
Sl S 59,98 Jsloe Gl sl 6 Fge Sleyo
Jslge Lais a8 Sl oladllas o Jls ol L.OVY)
590 me s S (5,5 ojlasil |, GDNF s NGF

el

in Ein &S 3gy o) Sl ol dalllas gl
G133 s Y g (s slo 0B b Ol o 0y
GDNF 5 NGF S5 55 5 Jalse ;5 (g alamdlo L
alsloe azans coin 5l o MS @M e o
oty e NOF Lasts uSilio canlllas ol 4o o
L ol 50 o yed slo 09,5 9 52 )0 jloline (il
L Lol adlie 31 5 b i o YU 5 ol s
03,5 93 NCF ozt (:Silee (o9 ailie & x>
93 e |y lline glds (55 Lg8 ad b (2 el
S 93 8 oioS (nl 5o (izes 0l (LA 095
U lil comge YU g ol sle s b ol o
L awlio ;0 GDNF ozl polide jo glata>de
Seoslaiwl b 29y amslin (Jb> cpl Lol iy Il
SLrSilos (6 )loline Sglis (Sg 59 (90
Slatas U Ol 45 oyl 05,5 53 GDNF Lasls
ol Llzd Vb g ol

S Sy oo 5y (Dlihon s bl
S Sleyd ,5 o) S plge 4 plaie 5 bsy (o555
4S5 Gk sl S8s 585,98 Jalss Sl sl
ol LY ) aas o Lialsdl | NGF sla o0 .5

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-5766-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-15]

Slo s iali8l ( cmoliew (6 3y 5 (555
(o (59 gine &y Shae g glid Jlael 4 by e
Bl 1l Col (Sae (3559 cmizeen 0L
Sl 50 359 sblas> Ol 56 sl )"".’.‘,’J—‘ﬁ
Ol GlBIL rebgo (S g 000 =7 5l (AU cac
s,ls LLs,| GDNF
Jgk— GDNF gl yie )59 e = s o

OF ° Sereelysd Glapysy 4 obes e JLIS lo
L 09,5 5S Grdm i 9 S9-dee )l )
Sollad plowil (rimran B (oo St | S elys
Mol e el 4 jomie jes Job )3 plaie (4559
5 Jsb by e o 058 (o MS (Lo
o Sollad plol ( Job adlllas G 5o (V) () Sen

|,PD 585 5l b IS5 b oglicie slo o b
b plaie ok a0 Sow el LT aS ol s jslaie @
Sl slo digas o 1) Cesl ol e PD 5 0l £9us

Omebigs gl 5o (Aaljl ols (Lis ol \wis ST (ow) 2
Job 5o 0)1s (K ()5 Dae 5 ol e &

Il s b oo Rl aeligd Zobaw waal 554
L B9 Jib 5o oealgs VL s sile oo S
e 0 o doly SO planl U ddangie als

L@uid_mebu_;lbw‘oMo..mw
bogio Gab g plate (o ped aslin b ()9 olo (las

ez (V) 095 PD oS 4 jovie cowl (S
collad 4y 5 i o sl s 4y Ll L GDNF

B JLad Ly (F) 855 o S (s JUSims
092° (03 Sedle (6la el golani SLuST (59

o 31395 (on |y Jsbo sl 5 03, o ko
Ogee by 0ol JLab LiS (g g RaS
L Yl GDNF (YY) wigs oo Jlsd GLuSIMAP)

aile SlawwST 6T la ool (—iuljbl o das

SYBL 5 Bgeand apaSTpom oSy (95bolS

S Jsho 5y 1y eelyss oS 55 slogss

(YY) a2 o0

oS olass 4 olgy o ol dsllas slacusgass

S olaai g aalllas 5 )50 sloog S 50 Lo oge;]
NGF (sl pxin aiim jo Ll (55, p Oldlas Sl
Iy bl jmds g Jdow ol as” o5 o)Ll GDNF

http://rjms.iums.ac.ir

e 5 (5,5 Ly,

s b gz ;5 GDNF (159 az g5 LB 238
@lapdss Jolge SEIUS s (25 oaips ol a5 g
Al oo plail 5l oLl oolatnl b Gy 98 cdadlxs (o

ol st (o 58 (V) Ll Sen g SV S
oI ol 2 69, sl Shps aae ¥
9= 1y @lpme Shge (Sl azeale GDNF gglans
8l A8 Woe) oS cpl g Wols 18 (o)
Geg s S9me ) Gialidlan jamie (o ol
25 i Collab e 5l a3 355 o GDNF
Sl dedg rdgs Wl oo GDNF (259 0gs
L (V0) (l)lSen 5 92 Bl (s gl (2L51
S o bl gz 33 50l 9008 oo w2
azrgs JobB o il Jed 5 (555 = (D)5 ieS
Joce Labase gz g ol pez ;> BDNF 5 GDNF
155 (79) e 5 0I5 is,S 555 |, PD g
Ve Soe dn (6)lgw a5 g0 wisly lis 095 Guiss
s eS| GSla> T8 lawgie Gal b ar o
MS an Mo ohlows )0 NGF o oli 8l a2
0,8

5 ol o aidl b ol 3o mll (eioren
ge (VA) (LS 5 3ot 5 (YY) (3L Sen
dw Sl ogs Gaiod 0 (YY) o) Ken 5 (cndls .
S g ol g el ul it oo 4o
Mo Jlo gloe Ohlem 50 (5289,59,8 5 Ll sl
b Laglas ol oy 4 30,5 oy 2 ), MS
99 O Laindy g )98 9 aenlS gl Ol ppis aisls
Dol (aliil  po3 sladeliy 5l g (2305 095
ot NOF ] el mglans el w5 0525 (6l cino
o ol b ool s il 2y et o 3 e
3 (i 09,5 WNGF Ll ool oo 0l
39 5= (TA) Lo 5 3ot 095 Jloline St
S35 = Sl (el aie Cuia DI ST S Ao
D9l 0,5 oy z [y MS 2y Mie plles 55 S )|
oddl e (' yod 09,5 O NGF e 1o (5 lolise
Sl 7ol 30 L et i L3 | i S0
S )90 (r oS £ e D Jobo 7S sla 4
2,5 o lal Gglaie la  Jogejl uizren ¢ ool

Ol h)ye Codlad « hdod gla b)l55 eleol
mlylin oLt 45 835 o in Dl (b

WA i sy Y o)led TV o yss 15jl) g Siidja ogle alan


http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-5766-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-15]

4. Golzari Z, Shabkhiz F, Soudi S, Kordi MR,
Hashemi SM. Combined exercise training reduces
IFN-y and IL-17 levels in the plasma and the
supernatant of peripheral blood mononuclear cells
in  women with  multiple sclerosis. Int
Immunopharmacol. 2010 Nov 1;10(11):1415-9.

5. Karamoysoyli E, Burnand RC, Tomlinson DR,
Gardiner NJ. Neuritin mediates nerve growth
factor—induced axonal regeneration and is deficient
in experimental diabetic neuropathy. Diabetes.
2008 Jan 1;57(1):181-9.

6. Airaksinen MS, Saarma M. The GDNF family:
signaling, biological functions and therapeutic
value. Nat Rev Neurol. 2002;3(5):383-95.

7. Aloe L, Rocco M, Bianchi P, Manni L. Nerve
growth factor: from the early discoveries to the
potential clinical use. J Trans Med. 2012;10:239.

8. Allen SJ, Watson JJ, Shoemark DK, Barua NU,
Patel NK. GDNF, NGF and BDNF as therapeutic
options  for  neurodegeneration.  Pharmacol
Therapeut. 2013 May 1;138(2):155-75.

9. Kargarfard M, Shariat A, Ingle L, Cleland JA,
Kargarfard M. Randomized controlled trial to
examine the impact of aquatic exercise training on
functional capacity, balance, and perceptions of
fatigue in female patients with Multiple Sclerosis.
Arch Phys Med Rehabil. 2018 Feb 1;99(2):234-41.

10. Corvillo I, Varela E, Armijo F, Alvarez-
Badillo A, Armijo O, Maraver F. Efficacy of
aquatic therapy for multiple sclerosis: a systematic
review. Eur Phys Rehab Mep. 2017
Dec;53(6):944-52.

11. 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 1;6(4):447-53.

12. Khademosharie M, Tadibi V, Behpoor N,
Hamedinia MR. The effect of 12-weeks concurent
training on the serum levels NGF, BDNF, and
VDBP in women with multiple sclerosis. Int J Appl
Exer Physiol. 2018 Mar 23;7(1):77-86.

13. O'Sullivan SB, Schmitz TJ, Fulk G. Physical
rehabilitation. FA Davis; 7" Edition. ISBN-13:
978-0-8036-6162-2 .© 2019 Hardback 1504 pages.

14. Ferreiraa FBA, Reala CC, Rodriguesb CA,
Alvesa SA, Luiz RG, Brittoa. Short-term, moderate
exercise is capable of inducing structural, BDNF-
independent hippocampal plasticity. Brain Res Rev.
2011;12:418-31.

15. Allen SJ, Watson JJ, Shoemark DK, Barua
NU, Patel NK. GDNF, NGF and BDNF as
therapeutic ~ options  for  neurodegeneration.
Pharmacol Ther. 2013;138:155-75.

A4 i syl oY o led YV o5 15il) =51 i ogle alan

5955l Jesdse ylod 065 )3 GDNF g NGF oy pobas 2 Ol 53 (2507 53l

Slotasgazes 4 azgi b J (ol b led (o JS2a
L i Slalllae 5380 gl S g 99250
s blgjlaiey jo i Slusl sle diges
el L5 3,90 GDNF g NGF #glaw g 35,9

J_c‘a.c )O L;)‘QLLM \)% ).ol} axJlao ‘615 )5‘b L
ke Jsho 5l Frie K39 555 9 (NGF) (sras o,
90 b ol )0 e atha cid 5l s (GDNF) JLIS
CiS olgse blaslbsls les ) YU 5 ol Sus
o Tobw Gl 4 e Wil (o MS (g las &5
o b ool 3O S ‘)f-g,& SS9 }‘ g S8 59
o8l “_;15’)9—]4 do idy See ()lew (nl 5o
Jslge asilen Yaisl 0T jo (3559 9 (S colad
ol Bk 5l MS 558l b las ye SC89 595
sl ddJ ams 3 56 cou |, GDNF 4 NGF
Pl 3l 6 Xin sl MS 4 M 831 005
sibe faspo (grae slags o loyo b g MS I 26
2l ye s psmat (o855 slacllls 51 MS
ales ooliiul leys slaol, s LS

S gy

po-le o5 tils MS ozl (5,LSa 5l alwy (o
MS @ M oyloss adS (rizan § Glodol (Soj

GOlSliw il 5k 1) Lo Ghagly cnl plasil jo a5
Lo el 550 Al Jol> Giaghy cnl 005 o

S o8l iogh gl (ge—re Cles

References

1. Kargarfard M, Etemadifar M, Baker P,
Mehrabi M, Hayatbakhsh R. Effect of aquatic
exercise training on fatigue and health-related
quality of life in patients with multiple sclerosis.
Arch. Phy. Med. Rehabil. 2012 Oct 1:93(10):1701-
8

2. Dendrou CA, Fugger L, Friese MA.
Immunopathology of multiple sclerosis. Nat Rev
Immunol. 2015 Sep;15(9):545.

3. Bahari F, Sanatkaran A, Pashang S. The effects
of water exercises on the quality of life in patients
with multiple sclerosis. Anat Sci J. 2015 Aug
15;12(3):121-8.

http://rjms.iums.ac.ir



http://rjms.iums.ac.ir/
https://rjms.iums.ac.ir/article-1-5766-en.html

[ Downloaded from rjms.iums.ac.ir on 2025-07-15]

16. Molteni R, Zheng JQ, Ying Z, Gomez-Pinilla
F, Twiss JL. Voluntary exercise increases axonal
regeneration from sensory neurons. Proceed Natl
Acad Sci U S A 2004;101:84.73-8.

17. Rahmati M, Khazani A, Gharakhanlou R,
Movaheddin M, Manaheji H. Chronic effects of
moderate intensity endurance training on
neuropathic pain symptoms in diabetic rats. Can
Physiol Pharmacol. 2013;16:435-45.

18. Balducci S, lacobellis G, Parisi L, Di Biase N,
Calandriello E, Leonetti F, et al. Exercise training
can modify the natural history of diabetic peripheral
neuropathy. J Diabetes Complications . 2006 Jul
1;20(4):216-23.

19. Mattson MP, Wan R. Beneficial effects of
intermittent fasting and caloric restriction on the
cardiovascular and cerebrovascular systems. J Nutr
Biochem. 2005;16:129-37.

20. Tipton CM, American College of Sports
Medicine. ACSM's advanced exercise physiology.
6" Edit  Philadelphia Lippincott Williams &
Wilkins; 2006.

21. Chae CH, Jung SL, An SH, Jung CK, Nam
SN, Kim HT. Treadmill exercise suppresses muscle
cell apoptosis by increasing nerve growth factor
levels and stimulating phosphatidylinositol 3-kinase
activation in the soleus of diabetic rats. Arch
Physiol Biochem. 2011 Jun 1;67(2):235-41.

22. Chae CH, Lee HC, Jung SL, Kim TW, Kim
JH, Kim NJ, et al. Swimming exercise increases the
level of nerve growth factor and stimulates
neurogenesis in  adult rat hippocampus.
Neuroscience. 2012;212:30-7.

23. Cohen AD. Role of Exercise and GDNF in an
Animal Model of Parkinson's Disease: Implications
for  Neuroprotection  (Doctoral  dissertation,
University of Pittsburgh).

24. McCullough MJ, Peplinski NG, Kinnell KR,
Spitsbergen  JM.  Glial  cell  line-derived
neurotrophic factor protein content in rat skeletal
muscle is altered by increased physical activity in
vivo and in vitro. Neuroscience. 2011 Feb
3;174:234-44,

25. Choe M, Koo BS, An GJ, Jeon S. Effects of
treadmill exercise on the recovery of dopaminergic
neuron loss and muscle atrophy in the 6-OHDA
lesioned Parkinson's disease rat model. Korean J
Physiol Pha. 2012 Oct 1;16(5):305-12.

26. 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 1;138(1-2):99-105.

27. Bansi J, Bloch W, Gamper U, Kesselring J.
Training in MS: influence of two different
endurance training protocols (aquatic versus
overland) on cytokine and  neurotrophin

I g s, Y okt YV 0y55 15jl) 1gSaji ogle alan

ohlen g ()Suue bg,

concentrations during three week randomized
controlled trial. Mult Scler. 2013 Apr;19(5):613-21.

28. 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 15;225(1-2):11-8.

29. Baatile JL, Langbein WE, Weaver F, Maloney
C, Jost MB. Effect of exercise on perceived quality
of life of individuals with Parkinson's disease. J
Rehabil Res Dev. 2000 Sep 1;37(5):529-34.

30. Hosseini M, Alaei HA, Naderi A, Sharifi MR,
Zahed R. Treadmill exercise reduces self-
administration of morphine in  male rats.
Pathophysiology. 2009 Jun 1;16(1):3-7.

31. Al-Jarrah M. Exercise training and
rehabilitation of the brain in Parkinson’s disease. J
Clin Med Res. 2013;2(2):11-7.

32. Berchtold NC, Chinn G, Chou M, Kesslak JP,
Cotman CW. Exercise primes a molecular memory
for brain-derived neurotrophic factor protein
induction in the rat hippocampus. Neuroscience.
2005 Jan 1;133(3):853-61.

33. Saavedra A, Baltazar G. GDNF and PD: Less
common points of view. In: Towards New
Therapies for Parkinson's Disease. 2011 Nov 2.
IntechOpen.

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-5766-en.html
http://www.tcpdf.org

