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1. Attention Deficit-Hyperactivity Disorder
2. Autism

3. Nelson

4. Wheel Running
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1. Hippocampus
2. Fritsch
3. Prefrontal
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4. General Dynamic Coordination
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3. T Test



Ny P SWRCY JUUE S SV PR ROCON | PR 1

el B (ras o) Jole ooy polan jloliae I cel plate gy colled atan VY
S5 oy )0 )bl s @l elolp (izen (lex 8)led Jouz) (P=0.001) oo oo
Sinlen (P=0.021) Lg, ogac Sinled sloulioss 5 5 (P=0.001) 35 > o (y30)]
S, wbdeos > o s ool Lol «(P=0.043) 043 oo oanlice s js 9 (P=0.001) Lgy  wd
Gz Sl Jpam) P=0.095) 5155 5375 miotisal sindplin oSS lajes i
oM ber Ol sloline jdS crge (28559 Aebip Sl eyed cnl sl a5l S30LLS

.(P=0.086) <ol

9 9ol 09,5 30 )0 g 550d 9 ko I ikt (omas wudy Jole (39031 s 9 (1905T Gy, rSileo =) Jgur

2
g Byed (53 oo /055 55%) 330 3 Gikin (mane sy Jolo . .
095 B
5,0kl Blyosl  pSibe 3, 15bu! Byl Sibe
oNs A-1\o Yy ofF el -
@ ==
£/20 A5 v\ FAN ol
AAZY A- Iy £y ovs 0905l ke
- Jals
/oy A-/a Yo £¥. VS

@75 9 bl 05,5 93 30 (Suwd y39l (5 > = (Il il (39031 g 9 (y303T ey aRiloo =Y Jgu

0905lomy 0903k : .
P e g e 095 20
3, 15biae! Gyt osile 5 ilil Bl il
VY YAIY YE/FE VY S| S i S by
\o/aY YAN \SIVA YAIYD b S0l = 1Sz
YI5A AR al¥s A 5
% ) s (Sinlen
£/ a/o Y a/¥d sl
YI¥Y a/¥d v/as Y/$0 e
L (oges (Siplan
YIAY ¥/5 Y/a5 ¥/ Aals
o/ vi-a BI¥A ¥/ e
= Ly (st (Sinlan
Y/as d/AD ¥/ev 5 wls 2 S S
A a/\D 0/00 AT A
o S
/2 SIV- £V $IAD ol
/5% SIy- d/-0 a/s0 e

o Lasl ol
YIvY A/A- Y/¥. d/4- ald Ol &) »




AP lewsl YA o)lols 5 > L5,

NA

27 9 wald sWog S (903l ey A lio Y Jgux

(5130 o lailowl Byl Rl 095 o
. /544 vy N d e 5 ‘ b, Jole
Y NG Sl ae
NAld ANO e
N4 o
FIFA A VO sald 29 8
YA Rl YA/ e s S by
\FIYA YAIYO sald S50 = IS
oI A oy
<IYAN Gy Sialon
AN A el 2] (soges (Sio
[o+) YIA7 i s . s
Y/ag £/0 el 29 (PP (SR
O/FA £100 e
SAAA 2 b s Sl
\TAN 0/00 .
ST s e
£IV FIND sald
070 NN e
e 9 Sejed 6,k ols
Y/E-. NCE aals O SOk >

(P<0.05) mlaws ;o Hlobne posss

ol 1y s lobine Sglis (yge3l s 58 09,5 95 Shigy (soges (Sialon (ylie cullinln

g sad oddlive (g loline Dol by yusin (K0 gl a5 >0 «(P=0.001) sao oo




"4 P SWRCY JUUE S SV PR ROCON | PR 1
275 9 9bLi sloog ) 50 Sialo3T0 90 Sbb e 51y (il yl9eS Ul (yg03T s —F Jouxr
e chw L el 4,9 Ego0 e
Flajlal ) Gl 5,b! - Ol jdd’ 2o pue oy
©old Ol yo sol3! Ol o
-0 e 3 Y.YYY/YA Y FFEPOF  ondmonal Joe ,
¥ [oo VFIOV YAFAY/VA \ YVFAY/VA ooyl TS Jele
el e O35l ote JA .
A e VEAY Y- AYO/YA \ Y- AY/YA 05,5 Jale F2IE
<100 ol LR aVAN £ FIAF Y A VY onbmnas Jde ,
; O3l Sy
- IYY e FEVIVY A-qy- \ A-qy- O3l st Jole
- IYY - /¥a0 S IVE - q- \ L 05,5 ale 9"
- [AY ol TYY/E- SYYAAAS Y IVEOANVY  codpmomal Jho  Oled Egeme
- [AY ol SEEIA- \YFOA/5Y \ WWEOUPY  esliste el 2y goaf
< IvY off o Va4 TYV/AT \ TYA/AT 09,5 le = F‘S”
S 59!
A e VY- /04 FEU Y FAASY bl Jde B
/A . TYFY $90/-Y \ $90/-Y o soee Finlen
N oo . . ol el e
ne < IYAY N4 Y/FY \ Y/EY 05,5 ale :
N ol YY/ A Y. ay Y Y\/PY bl Jde _
A / FYI0A VaF/sY \ VaF/sY I ol
A S 052315t S L
/o oY) oIV YS/f. \ YS/f. 05,5 Jale %2
I e YA/FQ YV4SY Y FYAUVE o Jde
° o J S Snles
e e VOV/FO SYEIAE \ SYEIAE O3l st Jole \
- IY SRR VE/N ov/-# \ ov/-# 05,5 Jale w5
/af ol YAALSA FE5/5- Y AQYY - b e
/af ol FYVIYS AVE/AA \ AVE/AA opeifl s Jdle o
CNY e fY £/¥q q \ q 05,5 Jale
“13A ol OYV/Y] \ay/.§ Y YATNY onSpal s A
L_S)Ltbl Ql5)>
NiYS e V- OF/0 YAS/-Y \ YEA-Y el Jele Sleye
<Y -/+30 Y/aY V/-F \ \[-§ 05,5 Jale

P<0.05) s yo jloliae o %

Gl slinos 5 5 (P=0.001) S yisl = IS S5, o pegl S 8ym8 eolslinlys
Wil g olies eis (P=0.001) Lgy fws Koolos 5 (P=0.021) Ly ogos Sinlon
(P=0.001) sas o Lt | (5 lolins ial3dl 5 sie 5l Bite smas 0, Jole so o zrbans

S5 A g S

ady Jele p (Ggige OB > 9 (0359 i) (o9 codled oo aw 13U Lol agh o
IR ey 20y90 pdyhigel (SB3GIERS S8eS (IS o o g ek by e Sl Fdue oras




als QLM.AJ )..ol:> U’“&j)" Cbl.u .)9....:6&..) oulive dald 9 ‘Sa)m 05; 99 O d.vJUa.Ao)}n GLQJM
P g pe gl Fie by Jele e jloline ol carge (3355 Sald 5l eygs cnl &
0395 il 5 ot B G35m3] et (e Lol sl oad (5055 5l 05,8 (nl (55, (Srnald)

ool a8l g loline posd 23559 Codled
3 CalS Byg Slled o S5 g (G eyd ol b Ao (o0 Slalllas
loo)] ke 3,SLos 3502 5 Q085 (S5, 5 (LS 0y sl (l po S5 ,8 cote 3
l)l cols g o5 0 Sles 0g p S Codled SIS S pl gl S g5le 90 (YD) o)ls
sloonins JEl gsh e wshocss gz Gl s (St Syl el ond
sl lgle 5 (S5Sly gohw ;i 5 635530 (ras plaww IS DLk Ghe (oras
a5 9930 $xSol )l el b crse oy culld 5 oS > ol a8 LSS [ S0l
3 Gylolixe posd pol> ioghy jo plpogle (Vo) WS o0 S5 Sl 5 S5 o S
asllas 8,55 Jsb wulis s e Gl s 51 (S a5 020,55 osmlis o Sogejl a9 (5
5,99 Job los,S 5,155 1) jeaiien p o Sl jloline L5 a5 sldlas jo sl
250 50,0 ldllas 51 (S 50 (F0) casl ooy Jlo 90 > b g ol i b)) &by
oAy 4 W (80sS cBls o Slae 5 ol U lawgie ol b allyy, Soy codled
5 % Sl lie 4z e a8 wiles S ledl egiy (Ol Kamgh (nl g Cuul oad (515 4z
(VP) cals algs a3l o Slae p (5 Gt Sl aaal 5 ol o 4 3ls leycoe
3 (sl (06 Jast Cd iy 9 SLD 0 Slee Sy codlad 5B L LU o yoren
aisls Hlis diejepl o a8 58 00 gk FF cw)p b Judoold ddlas Sy (Y- Y) Lol
S92 (Vo) abloo Lo o 5065 SBLs o Slae 090 b (5 lobiae S04y Sy <o dled oS
3 8kae g azgs 0 Shoe p Soy) slacs3b ole d 3B cy 0 b 35 (VT GliSem 5 oy
SUS e Syt 2 e 3l Wl > 5l o, ol 45 WS 5,LF 3 OlsiaS S ass dlidls
(Y ols godylenS G585S 10 (6,50L wgee OlUSin 5 akbls  cgec dxgi gl
sor Slp oarls 51 (S oy (SB 8y0r s pSojluil ioldllas 5l (S5 o GKdss)]
O29) 50,65 dbilyplys 4183 13 osliials oo bt o, Slos p 25,5 cudlad 5T
oileia banags 0ubisSoliail) (sp b p (o (Solol Slypes ;b 053 a0
o nye |y (FF =S998 by Sk L) Lawgie d> 0 b (c030)l550S o)l pes (aS'y Sooe

1. Corder
2. Wechsler Intelligence Scale for Children



1YY P SWRCY JUUE S SV PR ROCON | PR 1

IS 05 coge glow (Folol Gl 03 oS 09,5 b dwslio g a5 0,5 5,155 5 0l I8
S 50 (Sl Lol il ond (28559 Sl ped 09,8 oalad ulide 5 (B98 S el Dlyed
S b 45 Sy ol axg B K (1) e eanlin 058 50 soSlas dsn
Sleiy g axilas 58 09,5 b (ol (o) )9 Dl ped 50 pol (5355 Langi oeliemsay
S 5bes Sgnte wge (S Sudlad 5l g (2559 Dl peT 09,5 50 S Az S 45 3g 0
b S yagial iy o athe iud 3l gy b s (VAPY) "9 09500 (o9 B 93] o
Sl ped o &85 a8 slo (Las (Y0 =(oB9m 5500 (oSl L) (503 OlginS B35S 59, » B
bsg (cudfa) onbigpSojluil oloizl (ubiie 5 9o (a3l @S Sgte wrse (53559

i @ azgi bzl yo 9 (VY) ool o pg ‘SCLou.}‘ Ay wlbide g Cun - o saiiul (slojgaj;l

O eSS sl e JpaS g sbade sloa] ) aladl> 5l colaiul g axgi 4 oB),9 RIS
Sl el oog dad e ob),9 codled pllin (5068 dwsas S2d @IS & o0 b beoguye

e 45 ey o i g0l 0Bl o L pn K55 el b s 50 eliel 5y 5
Loly g9 ;500 Oldllae b awglis,s jol> ool ;0 (hed 60 Ol )0 Saup doalin
Slowzr (Folol d5u0 (sl (55 Dliyed 31 ey Slalllas G 50 5 ol baipe (55
9 b &S iy slacudld 5l say pols tagh 0 aS Jyo (VYY) 04 00l olasl
oéLb.';.w‘é)yo L)?’Q)T &54 3o u_éjl.c.: (e RGO PR 4.\_‘3; 0y “"S)fu;")")') ‘) 09390 e_’l5).>
Sloen pae Jle 5l o (Sl 0 Oldllas b yol> iwghy 10 dgd b (iorw iy

b Sldllae T L Jogn 8,00 Sgugy 5
bees Selite slacans b o] caslio d9mp 5 S5, 5 5 2Uly cOlllas sl
S ol (S S 3 e e Jelse | (S 05 e ) e Jele 5 S
Lo Sy b gy o2l gy Slaal 5l (S gsdg0 (nl 4 4255 b (TY) ablge (So5S
OBdS (S (Kwld) i (A Sl 4 By &b D She 5 Ly
plil) plate Sov codlad atan VY aS ol lis bt diwl,oplys g pds ybigel (SB35lgeS
] 00 ulfagf )‘ os)f g)“ @S)D ).79.» )‘QLA.:A u...'\)_el u.cla (tj.us)." 9 0990 uls).‘>
w90 $S > S e S5 850 Jlobie ;3B poglle (28559 Sudlad Sleye0 Cal iisren
(RFE ‘;.&Lo& ‘L..m.i‘ (SRFE ‘;.&Lo& asbe L)?A)] u.s‘ Lngqu..uooP )‘ k.?)" )L)L.:.o j..uu
LgLaséf)Js aloz 5l .09 o0 olespe Gl alS > 5 oS5 o S yu ‘L:y W ‘Sidbb.m ‘L:y

1. Brown



Wy (IS sl e sl i a4 pliee (5 - o slags el s (B3sS
ol (1) 0,5 o)lal iy b (35 > oo lee JWS 5 obiwz 5 Slowz (Sl (plad S50
S35 05,5 ol o 5, Jlasl LG bl 5 Slows Ghied o 5, 86 4 yomie SlUSie
So78 e oS yze b 5l a5 Sl cpl piliae sl e coslie 8 Shes ol dalys
00l 9l (5355 )30 (> = (o> 0y (slp SIS0 ol Carenl oS Canl S3GLLE 29
Syl Cillas (F) 0,805l 5 (0) ' e sloaidl b ol iagh alo (bl cpl jo (F) col

(omizmad 9 Loy g Ll Jolw 4 by e slo wlidoos oy loliee &l i suslice @) amgi b
5 9,8k, Jlaglsiea (F) ldlle S0 b ol Glsen 5 iaghy (nl )3 e pe 5 (Sitlon
O0sS (Sanlen 35 g by 5 Ll Jobs Spme 2 g b Coe Sl () Sen
OS85k S elled 65 035 o plgie (rizman Ssdes IS pdiRisel (Sad0l5eS
dpj 09 pomie (G30lgRS (35S (IS Sjles 5l e g Gl JlSS g 0 4 wilgS e
5 S ol szl o UL GO 5l eg) Sl ws,S 53 LS oS wisS les
et sl Slopoisil 5 5 - Sy, slacadld plnil (pizmen aiilioe azlse O il
IS iz Glgoe @S cnl e 5 (TA) 095 o0 (83 (lginS IS0 )3 (IS o s
o Sl 45 59,5 eod Sloe Sent 50 omod e ) ool wile slaeudls sl
rlpoglle . (FA) Sl S5 Jlas caloo (Qlnl & Wie (503 (linS (B35S (sl sloy
ol 9y 9 6 Jolss g ollhsl 1alS 50 Sagpl wile 653k lacadlad 2d 4 b
9 ool D9 g e IS4 (S slac el plnil (sl lanes) sbnl crge 45 (B0gS
@l s oLhRieshy Gl sleal elulyy (FA) 355 o )il s oo lag]l (25, 2 S50
laliola b8 jsboar 53,565k 5 (o Sodlad o o355 Collad a5 LS Glsioe ol iagn

Sy IS o e Syt & e Wlgi e 5 00l )13 oo 1) S oL 5Ll Ul
smas &) Jole il o (mas phns 9 Fe 2 (2D3)9 Sudled Soe (B Sl 39250 Salsd
Sladshe Culls ;3 (55970 (o285 (B Collad 5l Slie Jelge 51 (Ko Slsreas jae 5l i
S9) Ongs sanlid Sl pBwex b bl )l )0 a8 58 00 (85,5 Sldllas )3 .(VF) o)l (pras
S Olgieas O 5l oad ovnlive g Sho 5l it grae o) oo ggbas p )5l
Slalllas 51 (B )o (orizred (V0) Sl oad 3b Gae iyl S5 655 0 Jelse
Olgie (T2 F) oLes 5 Tepe ol ol o ools oylas 5l o Shes 5 o el 50

1. Youn
2. Vaynman



Yy P SWRCY JUUE S SV PR ROCON | PR 1

e e JUd et 09,5 4 Cumd 00,5 1503 Slilge 50k 5 550k 0 Shas 45 wilos S
by dele 05 Ol GalEl iogy 03,5 508 Lo 95T Sl S o5 GUlsem 0 T reizeen
Oliee 5 s | Brie geas ab; Jale gsbw o 5 00,8 canlin |y s | (3iie gras
5 Sl sladigas (59, 48,58 50 Slalllas ;3 (T) Woged (8155 1) (Sute Al «s 50k
@l o Sles g abidl> alox 5l (3ld Glaanl g pie 5l Bt (sras 08 Jole zolaw
256 393 Limgh 50 (V) LS o ' oyamsl ] o Jlacsly (F+) Conl oa ssnlive alal,
sl opizmod g (oo Jho 5l Flde (omae 0b;y ol pobie n 3lge (L3555 Culled St
OB 5o jre | Flde gwac ol Jele o alS (Fr) woged u)l5 1) olas
(VF) sae 5l i (orae 08 Jole hans b (3552 loc)len 250k LSl g (so30)g5eS
o she 5l Gt (omae 0B Jole aiile (oras ud) Jolge gola jo ks &5 w80 (oo plad
2 Sl Wl mls ol sl atils bole 5 o, Sles Slds Jo Gk LR
Sfbes o ] @S jop 5 sras pens Sladsbe 0 liombie 2 S slecl
a5 Jele gl Gl Sl (S p2l> g gl Gelulp s )s sl 5o ol B (5S>
OB 095 (55 oS g 50 (S % A e ehy9 (oS 093 oSl o e Sl Fdee (oras
hee Sz plpys (GB35 (IS 6558 a5 i adl axsls pwdlgeS
Wl oo e 5l Bt (gras o) ele v oS poglle d(0gi9e DU > 5 55L) (S Sullad
oxcalil wams 15 g3 3bieas 1) o 5l eg 8 ol po (I sladles 0B, Sy, g
OSoe (o y 5 rhaw S9ee 5 (S3995 58 Sl Bl poglle (L8355 Codlad oS w oo Sl
O35 18 (S5 > S dgute wrge e | Bhie (qras 05 ele gl (1l 5 )b Sl

298 (F230FS
gl Slejee Gl cel phaie Say cldld ol eghy leansl Gululy g ggezmes
Wi 109 o0 (85 SlginS oS (S S g el Ghike (oras 0b) Jele ooy
P S wxge e 5l Fde (omas ab) ele mhie (33l )b ) Sl (e (S Eulad
Glcadgame alax jl a8 ol lad,ble Wl (Lo 00,5 (83 GlgeS (asS (S >
Loy o)lal (o555 Sl yed 8593 Jsb 5 () W G3ga] Comizr & Olgin pol> aghy
5 9 e 3l Frie grae ad) Jele b Gl p oh)yy Sloyed Do 5 Db b 4z
Algrigg 05 OS50S (sBse b e » Slomr Fobol Sliyyes Joline ik
Bt grae oy Jale mhao (55 Sodlad Sad pleses 3l (ST Slidlhs 5 a5 390 e

1. Erickson



)‘ oolazwl Oy J).j )|)3 ‘5..4)).3&)9.9 JYSweT) ul5.>55 )| 03; U"‘ ‘5...;3.&5 EJ.Q) U‘)"’A 9 )M )l
Ay 1) 658 wlelbl wilgs o o3l o Slae g bgd 5y (i slagge;l 500

Do 8 ol Kaagh [Lasl jo el GlgieS (e cBLL o Sl p (o035 colled )*’L’

G355 (S5 7S Syt e Wi oo plate (23359 Cdlad a5 by plis s allie ply
Aoyl bl L55sS 6[.%0&:«))'}4T Olpde g Gladeo 4 A 040 )9.3%.&)'9*1 S235lginS
5 eg)S ol «;:’}9"] slaslp Lol G151 (S lsieas ) plaie (o855 Codlad 457 00l 0

10.

11.

S dlaeld 5668

&b
Luckasson R, Borthwick-Duffy S, Buntinx W H, Coulter D L, Craig E M, Reeve A,
et al. Mental retardation: Definition, classification, and systems of supports. 10th ed.
Washington, DC: American Association on Mental Retardation. 2002.
Bruininks R H. Physical and motor development of retarded persons. International
Review of Research in Mental Retardation. 1974; 7: 209-61.
Berry P, Gunn V P, Andrews R J. Development of Down's Syndrome children from
birth to five years. Perspectives and Progress in Mental Retardation. 1984; 1: 167-
77.
Eichstaedt C B. Physical activity for individuals with mental retardation: Infancy
through adulthood. Human Kinetics; Virginia, 1992: 55-7.
Youn G, Youn S. Influence of training and performance 1Q on the psychomotor
skill of Down syndrome persons. Perceptual and Motor Skills. 1991; 73(3 suppl):
1191-4.
Rahbanfard H. Effect of a specific motor program on cognitive-motor abilities in
10-13 year old mentally retarded education possible boys in Tehran (Msc thesis).
Tehran University; 1998. (In Persian).
Cotman C W, Engesser-Cesar C. Exercise enhances and protects brain function.
Exercise and Sport Sciences Reviews. 2002; 30(2): 75-9.
Ghanayi Chemanabad A, Kareshki H. Effect of rhythmic movements learning on
intelligence and social development of preschool children. The Horizon of Medical
Sciences. 2013; 18(4): 203-7.
erkman L F, Seeman T E, Albert M, Blazer D, Kahn R, Mohs R, et al. High, usual
and impaired functioning in community-dwelling older men and women: Findings
from the MacArthur Foundation Research Network on successful aging. Journal of
Clinical Epidemiology. 1993; 46(10): 1129-40.
Sibley B A, Etnier J L. The relationship between physical activity and cognition in
children: A meta-analysis. Pediatric Exercise Science. 2003; 15(3): 243-56.
Corder W O. Effects of physical education on the intellectual, physical, and social
development of educable mentally retarded boys. Exceptional Children. 1966; 32:
357-64.



1Yo P SWRCY JUUE S SV PR ROCON | PR 1

12. Brown B J. The effect of an isometric strength program on the intellectual and
social development of trainable retarded males. American Corrective Therapy
Journal. 1976; 31(2): 44-8.

13. Hughes C, Graham A. Measuring executive functions in childhood: Problems and
solutions? Child and Adolescent Mental Health. 2002; 7(3): 131-42.

14. Ferris L T, Williams J S, Shen C L. The effect of acute exercise on serum brain-
derived neurotrophic factor levels and cognitive function. Medicine and Science in
Sports and Exercise. 2007; 39(4): 728-34.

15. Neeper S A, Gomez-Pinilla F, Choi J, Cotman C W. Physical activity increases
mMRNA for brain-derived neurotrophic factor and nerve growth factor in rat brain.
Brain Research. 1996; 726(1): 49-56.

16. Estrada J A, Contreras |, Pliego-Rivero F B, Otero G A. Molecular mechanisms of
cognitive impairment in iron deficiency: Alterations in brain-derived neurotrophic
factor and insulin-like growth factor expression and function in the central nervous
system. Nutritional Neuroscience. 2014; 17(5): 193-206.

17. . Chapleau C A, Larimore J L, Theibert A, Pozzo-Miller L. Modulation of dendritic
spine development and plasticity by BDNF and vesicular trafficking: Fundamental
roles in neurodevelopmental disorders associated with mental retardation and
autism. Journal of Neurodevelopmental Disorders. 2009; 1(3): 185.

18. Nassar M F, Younis N T, Nassar J F, ElI-Arab S E, Mohammad B M. Brain derived
neurotrophic growth factor and cognitive function in children with iron deficiency
anemia. British Journal of Medicine and Medical Research. 2014; 4(18): 3561.

19. .Nelson K B, Grether J K, Croen L A, Dambrosia J M, Dickens B F, Jelliffe L L, et
al. Neuropeptides and neurotrophins in neonatal blood of children with autism or
mental retardation. Annals of Neurology. 2001; 49(5): 597-606.

20. Huang T, Larsen K T, Ried-Larsen M, Moller N C, Andersen L B. The effects of
physical activity and exercise on brain-derived neurotrophic factor in healthy
humans: A review. Scandinavian Journal of Medicine & Science in Sports. 2014;
24(1): 1-10.

21. Vosadi E, Barzegar H, Borjianfard M. The effect of endurance training and high-fat
diet in brain-derived neurotrophic factor (BDNF) in the male adult rat hippocampus.
Arak Medical University Journal. 2014; 16(10): 84-92. (In Persian).

22. Mehdipour M, Damirchi A, Babaie P. Comparison the effects of tow high intensity
aerobic and anaerobic exercise on serum levels of BDNF, platelets and memory
function of healthy middle age people. Journal of Applied Exercise Physiology
Research. 2015; 10(20): 23-34. (In Persian).

23. Kempermann G, van Praag H, Gage F H. Activity-dependent regulation of neuronal
plasticity and self repair. Progress in Brain Research. 2000; 127: 35-48.

24. Fritsch B, Reis J, Martinowich K, Schambra H M, Ji Y, Cohen L G, et al. Direct
current stimulation promotes BDNF-dependent synaptic plasticity: Potential
implications for motor learning. Neuron. 2010; 66(2): 198-204.

25. Voti P L, Conte A, Suppa A, lezzi E, Bologna M, Aniello M S, et al. Correlation
between cortical plasticity, motor learning and BDNF genotype in healthy subjects.
Experimental Brain Research. 2011; 212(1): 91-9.




26

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40

. Mizuno M, Yamada K, Olariu A, Nawa H, Nabeshima T. Involvement of brain-

derived neurotrophic factor in spatial memory formation and maintenance in a radial
arm maze test in rats. The Journal of Neuroscience. 2000; 20(18): 7116-21.

Ickes B R, Pham T M, Sanders L A, Albeck D S, Mohammed A H, Granholm A C.
Long-term environmental enrichment leads to regional increases in neurotrophin
levels in rat brain. Experimental Neurology. 2000; 164(1): 45-52.

Torasdotter M, Metsis M, Henriksson B G, Winblad B, Mohammed A H.
Environmental enrichment results in higher levels of nerve growth factor mRNA in
the rat visual cortex and hippocampus. Behavioural Brain Research. 1998; 93(1):
83-90.

Nattaj F H, Javan A T, Framarzi S, Abedi A. Effectiveness of rhythmic play on the
attention and memory functioning in children with mild intellectual disability
(MID). International Letters of Social and Humanistic Sciences. 2014; (17): 9-21.
(In Persian).

Kamijo K, Hayashi Y, Sakai T, Yahiro T, Tanaka K, Nishihira Y. Acute effects of
aerobic exercise on cognitive function in older adults. The Journals of Gerontology
Series B: Psychological Sciences and Social Sciences. 2009; 64(3): 356-63.

Bialer I, Doll L, Winsberg B G. A modified Lincoln-Oseretsky motor development
scale: Provisional standardization. Perceptual and Motor Skills. 1974; 38(2): 599-
614.

Chasey W C, Wyrick W. Effect of a gross motor developmental program on form
perception skills of educable mentally retarded children. Research Quarterly.
American Association for Health, Physical Education and Recreation. 1970; 41(3):
345-52.

. Yar Yari F, Pashazadeh Z. The comparative study of motor skills and neuro-
muscular of ADHT student with healthy 7-10 aged student (Msc thesis). Theran
University; 1991. (In Persian).

Ghanayi Chemanabad A. Effect of rhythmic movements learning on intelligence
and social development of preschool children. Quarterly of the Horizon of Medical
Sciences. 2013; 18(4): 203-7. (In Persian).

Shephard R J. Curricular physical activity and academic performance. Pediatric
Exercise Science. 1997; 9: 113-26.

Gapin J, Etnier J L. The relationship between physical activity and executive
function performance in children with attention-deficit hyperactivity disorder. J
Sport Exerc Psychol. 2010; 32(6): 753-63.

Bradinova I, Shopova S, Simeonov E. Mental retardation in childhood: Clinical and
diagnostic profile in 100 children. Genetic Counseling: Medical, Psychological, and
Ethical Aspects. 2005; 16(3): 239-48.

Youkslen A D. Effect of exercise for fundamental movement skills in mentally with
neuropsychological disabilities children. Middle East Journal of Family Medicine.
2012; 6(5): 249-52.

Molteni R, Ying Z, Gomez-Pinilla F. Differential effects of acute and chronic
exercise on plasticity-related genes in the rat hippocampus revealed by microarray.
European Journal of Neuroscience. 2002; 16(6): 1107-16.

. Erickson K I, Voss M W, Prakash R S, Basak C, Szabo A, Chaddock L, et al.



14% P SWRCY JUUE S SV PR ROCON | PR 1

Exercise training increases size of hippocampus and improves memory. Proceedings
of the National Academy of Sciences. 2011; 108(7): 3017-22.

Al 4 oloiw!

ot Sy ooy olbol Lojflove (Db pnadlace gip ool Sl gune
oy ele oy mhaw Ol pophaie oy cldled L300 oolil san s
JBE, S g oS QB0 (S5 S g Shee one he I i (onac

N YA (YA AYAF bl oS >

k 10.22089/mbj.2017.2652.1324: |t ML..,JJ

Isanejad. A, Parnow. A. H, Kazemi. A. R, Eslami. R, Piri. Sh, Hoseini.A.
The Effect of Regular Physical Activity on Changes of Brain-Derived
Neurotrophic Factor, Intelligence Quotient and Motor Development of
Mental Retardation Children’s. Motor behavior. Summer 2017; 9 (28):
109-28. (In Persian). Doi: 10.22089/mbj.2017.2652.1324




Motor Behavior, No 28, 2017 12

The Effect of Regular Physical Activity on Changes of
Brain-Derived Neurotrophic Factor, Intelligence Quotient
and Motor Development of Mental Retardation Children’s

A. Isanejad!, A. H. Parnow?, A. R. Kazemi®, R. Eslami?,
Sh. Piri®, A. Hoseini®

1. Assistant Professor of Sport Physiology, Shahed University”

2. Assistant Professor of Sport Physiology, Razi University

3. Assistant Professor of Sport Physiology, Vali-e-Asr University of Rafsanjan
4. Assistant Professor of Sport Physiology, Allame Tabatabaee University

5. M. Sc. in Motor Behavior, Shahed University

6. M. Sc. in Sport Physiology, Razi University

Received: 2016/06/03 Accepted: 2016/11/16

Abstract

Physical activity by inducing the secretion of neurotrophic factors may affect the motor
development and cognitive function. The aim of this study was investigating the effects
of three months of regular physical activity on the serum Brain-derived Neurotrophic

factor, intelligent quotation and motor development of mental retardation children’s.

Forty children with mental retardation (12-16 years old) were availably selected and
randomly assigned in control (n=20) and physical activity training (n=20) groups.
Training program include 3 months (12 weeks), 3 d-wk-1 and 45 minutes in each
session. Serum BDNF, intelligence quotient and motor development were determined 48
hours before and after physical activity program with an ELISA and Lincoln-Oseretsky
motor development scale, respectively. The data were analyzed by using ANCOVA
(P<0.05). The results showed that 3 months regular physical activity increased
significantly the level of BDNF and motor development of training group (P<0.05). The
total scores of perceptual-motor ability subscales such as speed, general dynamic
coordination and hand dynamic coordination improved significantly after 3 months of
regular physical activity (P<0.05). There is no significant change of intelligence quotient
scores in control and experimental groups. Therefore, regular physical activity may
affect the motor development of children with mental retardation through brain derived
neurothrophic factors.

Keywords: Physical Activity, Brain-Derived Neurotrophic Factor, Intelligence
Quotient Motor Development, Mental Retardation
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