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Abstract

Background and Aim: Running causes increments in synaptic plasticity in the adult brain. However, the effect of types of
running on plasticity-related molecular changes are not well documented. The purpose of this study was to determine the effect
of two types of endurance training on brain derived neurotropic factor (BDNF) and tyrosine kinase B receptor (TrkB), in
the hippocampus of adult male rat. Materials and Methods: In this experimental study 18 adult male wistar rats, 8 weeks of age
were randomly and equally (n=6) divided into 3 groups of control, continuous running and interval running. Animals in training
groups were allowed to run on treadmill with intensity of 12-23 meter per min and 3 days a week for 8 weeks. Changes in protein
levels of variables were determined by ELISA technique. In order to extract of the results, the one-way analysis of variance and
LSD post hoc test were used at a significant level of p<0.05. Results: The values of BDNF (p=0.01) and TrkB (p=0.0001) in the
continuous running group showed a significant increase compared to the control. Also, in the interval running group, a significant
increase was observed in both variables, BDNF (p=0.003) and TrkB (p=0.0001), but no significant difference was observed
between the two training groups. Conclusion: Endurance training (as running) leads to increases in the BDNF and TrkB in
hippocampus regardless of its type. Since these two biomarkers are the main factors in hippocampal plasticity, memory and learning
processes; increasing their protein levels after endurance running shows the positive effect of these factors on the mentioned

processes in adults.

Key words: Aerobic running, Brain derived neurotropic factor, Tyrosine kinase B receptor, Hippocampus.

Cite this article:
Shabkhiz, F., Mojtahedi, Sh., Akbarnejad Gharehlou, A., & Amirshaghaghi, F. (2021). Effects of two types of continues
and interval endurance training on protein levels of brain derived neurotrophic factor and tyrosine kinase B receptor in

the hippocampus of adult male rats. Journal of Practical Studies of Biosciences in Sport, 918), 48-57.

* Corresponding Author, Address: Faculty of Physical Education and Sport Sciences, North Kargar Street, University of Tehran, Tehran, Iran;
Email: shmojtahedi@ut.ac.ir d- https://doi.org/10.22077/jpsbs.2020.3121.1542



https://doi.org/10.22077/jpsbs.2020.3121.1542

09 H a9 30 () Polke (5O 3 Ol 4 pui

/‘ $A-0Y Lo VA o3lod A 088 &+ + b
D' Ry I VI SR

63 5 Olalllan 4 4l
30933 (St pole

9 %o ) G Su8g,59,90 Jole 9y CQ-‘G-N 5 ‘_;351-13 9 @3‘&5 s».oLa...wl Pyl Eoi 90wl
b 5 b &y oS )0 B JLLS (49 59 55 o..b)..f

¥ S ol 3L 48 Mol 0,8 015 mST e T gugie Lowds s b dabld

LRl QIS ol olRails (22559 pole g (S Sun 3 0aSElS (L0559 (STalg 58 09,8 Lesils )
Ol Rl OI8Ol olRsls (o859 pele 5 (S o 0aSiils (25555 Siel S 5 T
ORI ol ol ¢ o559 psle g (S Cum 5 0aSBlS ¢ o559 (STelsn 5D 09,5 Loliwl ¥

oS>

Oomsd €95 5 59 o ml L ogds (e e 50 (gl (65mady JSB il a jomie (a1 8Ad 9 4
€5 99 r3b G aslllas (]l B el ool et die (93 A sy S5 d iy sl JeSUge i
= SLas) ceSgd )3 (TrkB) B LS’ (55955 005 259 (BDNF) e I o Sdg g 98 Jsle j (Fraliiiol (s o3
(0 =7) Golowwe 5 (Holad &j50 amy ain A &l 5 by &) 7 VA ()28 (3o (] 50 1@’ b9y 09— &L
VY ads L azan A Gos dn (= ped (6l 09,5 050l ol (o9l (090 5 (cmegldd 5090 ] ;S 09,5 A A
S0 5=Y1 (oo, L Lo psite (a9 0 obaw 0dugd 19,5 )lg8 olCiws (59, aan 3 59, ¥ )15 5 adds o e YW LS
Sl sine gelaus LD (il (ygajl g 4yl Sy il ly Jlow g Sl s glped jpdate a8 )5 )8 (o, Sl
L dolin ;o oglad g0 09,50 (p=+/+++ V) TrkB g (p=+/+1) BDNF ,olie ;L a8l 00,5 (5,00, 0,40 pS /0
TrkB g (p=+/+ *Y) BDNF ,_sco 90 , )5 e il 50 gl 05,5 ;o cpmiizman ot blo o e iol3dl (]S
Oty (G S Azl (P> )+ D) Gl Dgg o e Dgldl iy pod 09,5 90 ;U o Ll tal coaliie (p=2/0 0 0 ))
ol sla &) GaSsrmn 0 TrkB 5 BDNF islidl any yonie o)1 (oaghts Ly (oS 55 51 5l B0 ((p90) (ol
eSSl 5 il S 5y S gLzl alse oy ol 1 iy ol 39 ol 45 Lol it g
58 sloanlp s Jolse ol ciio (6 NS STl Gl o graliinl pangs cdlaie Lo o (s st (il s

Syl adl ol 8l s sa

oS g B LS (59,5 re 5l i Sidg 59,90 Jele (s5lar Hauge tguadS s o]y

feW))9 ﬁ,J.E 9 (PN Sy IRV K 5‘_"JLM )f)lf ubb& 5¢|).QJ :‘J')">| sJ,fo.w.o Oy gi sk
d https://doi.org/10.22077/jpsbs.2020.3121.1542 shmojtahedi@ut.ac.ir : S0 g Sl Cony



  https://doi.org/10.22077/jpsbs.2020.3121.1542

Ol 9 5 o anbls

9" o) 0 e Az |y 5559 blas> <l SIBDNF
VWY 50

&, TrkB U3l —olais 005 .8 3 b 5| BDNF Sl ply
Sl Sl iz (V-9 (o ,=550 g ”cl_i)gl) A2 o
olwyels (V238 (o)), Ko 5 P L) La as,ue
u..\_ig\) 4 oals ool ul_M.AJ ] 6)9)_@ (Y’ <) ‘ul)_io 9
TrkB 9 BDNF —Gg zobaw (ilidlay s s3ls—o
2309 Lo Sl iz ) (=l 5l WNed (e ceS e
sl ot (S )98 Jslge Cde p i Lo
g bl ST wy ades 5l Jolw slas Sl 51 55
Lo sSdse nlow o w2 )| BDNF (Gl ol 45 0055 o
L)l o e 00 S pdats Sl a0l o
=53k iy (559 51 Sl (b 6y St
Gyl Oygmo an ax asgo o B gle ail WLl
(=S =) )3l O je o as a5 (o, 5 )l5)
9BDONF (35 ploe 5 (B9 gobw 9 i 4y ke
‘ulj_in) 9 (S KRR ‘Q‘)‘id 9\/\5_:.]) AJHLSA TrkB
Odm90 alizee slo ogdaulie a s > o (VY
(mreS E95 om b (8L 5 ((ooly =l 53 (sl)
oS 5u BDNF S Lol 510 s aalllas 4y 5L 59
3o a5l il gy J—elge b c i 0 iles o
el (Kewr L 50,050 1,38 Sue (SYsb slayange
o=l Sl ol LS 09 (gl 90 am om0
ol e—olasl 0us .S gBDNF &l o5 1y oy ol €95 90
S atis |, (TTKB)

VA olows jgdate oty 09 2 o 3l ol §bod
L5y gr’)? 03920 4O aaa A )L—A-A.A—'j \Jb_u)_‘ u))_..u

Olyie am g )l B Gl Heil gl sl e SO

1. Brain derived neurotrophic factor 7. Chen

2. Andero 8. Hu

3. Failla 9. Galve

4. Creer 10. Jiang

5. Cotman 11. Kim

6. Tyrosine receptorkinase B 12. Bechara

13. Lin

e Sadg g9 Jole (g n Tobiw 2 (295 9 (ogl (Soliiwl oy yoi g3 95yl

doddo

eSSt i g 5050 5 sl ot i
45 Lagnds ig)g adex 5l i ntee (9,98 0 Shos
aie Ol Jlssl sl aawly loe 4y o lys o
S9559,9 Jole coloe ol 1o slacelld i 1 (5559
IS 0 aS ege i Jdo 4 (BDNF) ' 5 s 5l 55 io
9 vy._aLS) alasl> ‘(Y’ V¥ ‘ul)_i:o 9 YBJJ_S‘) ‘r\AHL&MJJ Lg)_;d.:
Ll (V-0 o500 5 T (=2l s 9 (Vo V00,500
O rpe Ol a9 Sl g a5 9590 )l 1S o0
siol38l T olie (3,9 51 50 Laslas ) ol jo as s—ole
= w55 (g aliBe 3blio ;0 BDNF 2o
(_gl—hszfﬁ)}’ ﬁl_o.: uL.uo )I o 00 U")‘)j s
=395 ol molaisl 00 S L BDNF o 0ol «g e
Los5 0,0 BDNF s (YU (6059 Je a5 (TrkB) "B ;LS
L oo ol ale g 4 BDNF (Y2 VY (), 500 9 ' op>)
@Lw) ‘ALo..: o Ay M‘j LgL;b Jj—gﬁ*" )‘ 6)1..»_.‘..) TrkB
‘U‘)i") 9 i}.llf A \ch‘)j;o 5/\95_%) =S o JL?.Q ‘) U’“"
RUETX PN I ARV PO | S PASPRON U PTG i P R | o
IS8 50 (B3, o= )9 BDNF glowy sy o ol s a s
5 Sy S asly (oo g el S0 e ga sy
S adlosls i wladss asl s ljcuas
Sl sla (h))9 9 La Shos )0 0,5 lei (59, ym cJlad
Ol p=as 5,k SIBDNF Lo iolisl el oladl jo
5 ) Wg—Soe oS5 55 s ieys il (5
aolad 3 a o (Y F) o550 9 " Thloe (Y10 o 500
Gl aslais s o 5,9 31 —aU BDNF i ol8l a s
Clilg (mlad alibl> o9y cyr (S am de o,
A oie aS Sl el la, Lol gslastel) 3,k
Sl (a9 4 S el sad ool il e Ll
Sy plg s g3l JLad Yozl (golas,y iz 0

14. Ohria

15. Reinhardt
16. Kafitz

17. Alsina
18. Liu




—_—

Ol 0)ly s any (S0 SIS o0 aisS el Sl o
o ollgs g oz eolaiwl Olilgs ay i oyl
b 1ol ol (59, oyl Dl (05 5l ealai
S, (99 A 0aey Sel S jlesli Wl L g
o=l eelw YT 51 s g piiie aan LoL jo o

(omayed amdzr o 21 53l a8y cogr) (o el
G (=I5t 4 25 ST (69 55 gy SUlge>
plosl (=5 aged o 595 lazr Lo e 9 428
oy Scoss 98 ;8 jl eSod 5 (21> D) ;e e D
e 9 959,50 10 aloldl g laar il 5
S0 Le dbges a3 )5 18 som ool coga o3l ST
Jlas am il 1o 518§ ey (2bsS (e a Lol
5—=5 &L (SKADI DF851 4GL) ol 5 il 4> ;5 -V«
g )8y (i oo plad ) i i 1S ]
DUy L )15 (BN Jool jotie (ulsl o SUlse> L
Gy sla Lingh 0 LS e ailelw a8 iylej]

ol L S,

1A oslod A 0598 Ve bl

G939 0% (S ) Pode (83 il Olliae 4 4l

a0 VY mleo bl o la o) asas colaiwl Sogel
09— 9 WY plidgy - SOb A S ol Sl
b sl 88 0 Ol gl o hogame 4SS
d(n=F) J,—iS 09,5 ¥ o Oliles a8 5 |1 8 - Lol
A el (N= ) (glS a9 9 (=) (eglad a0
Ll L a5 cg an be &) o po3 09,5 50
eV oai Ly g asie ) Sae an il Lt g (i yes
A (oS 0,90 WS IS lgi ol (59, aiiBS
=SS g adds 0 L YWY cob Lhazan Y Cus
09,5 ;o sl 4l slo SS9 n jo aan ;3 59,0
(YN0 )50 g y9m J—dl Ve v A Ol =58 5" ysblw)
o5l 09,5 90 o .0l ploul pbsilas F-F Slelw n
A —oled o Sas g o gl gl )l BLod 51 gl g
Oley Sae a S Sglay ol L wbios (g5lw LSS aan
Slacoy ©)5o dmy (gl 09,5 )3 Al p8 50 (agd
i el e ey e L ol (gl aads
2 Se8p Sz Sllge> 505 09,5 30 .() Jgaz) ot
(oS Sl o3l 53 0usied sl 09,5 Ll it e ot
Ol 0 ald e A BIAS gt 1o, 5 e ol (s,

95 g (09l (g3 (g el wldi ) Jeus

(i 9 597 555
5 ye ). 9

A \-
Y Gl 4885 O xcug ¥
Y VO
v Gl aids F xcug F

o 4ids A xCugi B
¥ fooY¥

sl aado A x 1,50

r ! s 4 x,1,55 0

¥ fo-¥-

¢ & 4ids A 1,55 0
@l aids Ve xS5O

¥ 0-¥0

1. Sabatier

Jol 4k

Ve ogh (5wl
Y- f olis
£9e e
\Yop (easlas
VoY ol
V7Y ‘545|..\3
Yoovy el
Y ’—Y\ﬂ (5‘5‘&
Yy-vY ks
Yi-YY o




01N g b dobld

NAEAA AN

VA a5 3SPSS I8l 6,05 SaS an Lo ools Jdo g a0
S A e I
5 B9 el mBg, S50l (yga3] Sl ool l Ly slo piis
=l g3l 51 s sl L Lo dlyly (09 (-Som
95— I (e e pplaie 4 fa 8 b Sy il
S e sls 09, 5 slo (Sl G gl
&l (LSD) *ls e B3| | Blas> had 03l
908008 o3l e 09,5 (y (o295 SLo Dl (o)
b asd)F i o pS /o0 (ghle e pdaw 8 )lae 4 IS
o axdty

Wly yoiite 99 dmlio g ipogian V5 ) sle S5 0
ol 00 4_3.$L>J.; 0u LS &S, b sl og, 5 0 b
S byl dlos el 3l ool ey gl ol
odalie Hlo ae gla Lo 05, 5 0 ¥ Jooz) a8,
Sealyo ol ay LSD s g3l asalol jo ool b o

e Sudgyigyel Jole (Suigy ok p (95 g (sogl (olwl (9 pod E95 90wl

GlpYle s jloslaul L TrkB g BDNF (slo puiig yy yiorinw
(Persongen BG-E30615) TrkB 4 (Persongen BG-E30666) BDNF
oS g 93 ;2 oEeS Joallgis ulo] 535 O 90
e 3,05 oo (Lo VYV (g5l (6,30 50 0, S 50
K10 JgylS 1 "0y IS 5 j008 s J3o (o ¥
s 10 a5l Jisly o e Jei Jse oo )
QoA Q)ﬁ—w }Lols %1 le_..iv‘ 9 vu_sou? PJ\-\—A.AJ JH
)5_»5 V\DL.»)}:JU).».)L.» oli’;_..m))\) d_Q.J\) Yo Sos 4d- g
Flaos gaids ;90 Vee e ey Lo (Hettich) oLl
OO G, 3l oy et Sl il ol S (Sl a2 o
40585 (memmert IN) LT j3i5 el 950eSSl olKiws
AAS_sj.ilJ Ko L) )_..Ayl.’ AR To—= J5_b el UD LI
5o Q)L.\JL._M;‘ (T R o..\_:‘P lS_)).A—l )5_.«5 colw
Y §BDNF sl ,=d 0 p, Seilb Ve LoD o slaials

Wianntly (G o duuns Lo 3 yg0 )0 4d )b S il ylg Judoxi (yg0)T s ¥ Jgus

el | P sbeasen | ] b
AIA-

ofeeN? i4IN]

/¥

2V ISl o Sl $1o V£ VY g F/e VYA Sl
(=12 ¥) (gliS 5 (P=+/+*T) (ool (i yod sLo 09,5
kol e 90 Sl 39 ol o Hlo e 381 L
L sy 5 ay J S 09,5 ) (TTkB 9 BDNF) 3o

IRUDN FUNWRVENE N/ N TR g 7 VAR IR RYA A TF VA B ¢

. Tris hydrochloride

. Phenyl methyl sulfonyl fluoride
. Sodium vanadate

Igepal

Biotech

. Kolmogrov-Smirnov

Levene

. One-way analysis of variance

© ® N O A WN 2

. Least significant difference

P95 O
AR 95 09,0
Y20 Y )f Oy
VYA 295 090

Pefol o 50 510 (S wglay ailis

JLss s aS 0005 et woame] Coway = bl
IS o Sl VV/FAE /D 5 VYA /T (Sl L

(p=+/++Y) grgeL&Se(Fﬁ’/‘\) T,oj‘& O 05)_?)0 q
Ly s 40) THRB Lt copdle s sl atily 138




1A oslod A 0598 Ve bl

39898 (S ) Polke (83 ) Ol 4 i

1.0
5 .0
z ;
]
koY
"
K
[ QR
1.0
Jr=s o3l o pod 9l o2 i
318 (Fero i 1581 ALt s dlisio (o 09,5 (s (] 0,5 930) BDNF (55g yy ol yundd danng Lilo ) S5
J S 09,5 4 Cannd (p=+/++Y) 29L5 g (p=+/+1) 0lgai yugo 09,5 50
Bl s
[ o -
o0
< v,0
'—
=
w
a
6} Y,0
™
1,0 4
a8 o

Js o3laT a9 9 g

10 (o il 38l Al s sCalizko (g 09,5y (5l 0 )5 9il) TrKB oyl gy Ol puosdi' dunny Lo .Y JSCi
J A 4 Cond (p=2/++T) (29U5 9 (p=2/+)) (olgui (193 09,5 53




O3 9 8 o aabls

03—l p.ll_w Hb)_;‘_gl_ﬁ Oy M_ASM)JTrkB SBDNF
39 V5l ey izmed (Yo VY ), 500 g (si) il
e V) Gl St Ly g, 8w 50 (il (oo
=e SLe Gl ceS g ;9 BDNF ()5 ol ((aids
aS A joedl bl ol cals U ases 5l e
A0S el ol el an p e YU ol Ly asgo
ol ol aalas gla a8l (Yoo A o), 550 9 To))
Sl d i 1d YL sle Dl jo g a5 slo
o aaliy g9 50 Dol Hgwanl ol Jdo Ll
=N yeb an Le 0 jeialiy o sahaS > il
ol gosls wole 0 y0i byl b ay |y g ey yo5
O azie B a S Sl ool coll aS o lg 1 (6 S
e ek Jilis ol U g St
ools oz , S0 gl asdllas (Yoo A )], 50 9 %99) oS
Do ;5 L BONF (59 5 (35 ol 5o il aS
S35 Odmgs aday Sl e (ARS8 1 5 10) b
YL gle wos o a S A e o F) oS el
s MRNA zslaw (95 Jo75)55 goba il o 4y
ol 3ion L 5 Sde a e ol ool JJo
d_Lh?xS_:Q)HA_»dju_:)NOHA_)A_:bJGAyLm}‘
= cold Caud sl 00 |R‘ﬂ)&5ﬁ|)Tudj6|
o5y 4o il Glo g)y9m il g oot Glono e
otz (0 (gl addllas 1o 0 S o Cesilon (68
Omgo aaa A a s ol eols s e mols Lo son
W88 0, e VO-TY Cu i L oo, 5 e (65, (gl
Oy 4 oS 9.0 BDNF —59 C}Ja_w u,,_,ljs\a.,)m
d_m.»La.a JA_QL(Y’\\N aul)_f.nbsa..\...bl_m) OHLF‘QL“
GHleBl g (aido Fr ae 4 L) )zl o el o
OB Ny i £ Loy Do gl (18,5 F = 59)
)l:_am.lj 6“ Oy &HSM B TrkB 9 BDNF )‘é (e

1. Wilhelm

2. High intensity interval training
3. Soya

4. Lou

5. Wu

e Sudgyigy98 Jole (Suigp ok p (9L g (o9l (Soliwl (9 pod £95 90yl

9 9l (eliil (e E9 93 Sl Al 0l o
B9 gob St o a e A Do dy (el
=y &b 5 sle &) caS g ;3 THKB 005 .5 3 BDNF
B0 o cmelaiwl o ped S ol i mul g ud
9BDNF olie (gl (mime j5-b any o] sl (g 5l 5
Omiod 55 90 Gy 48 1 e tae oo i8N ], TrkB
Sglas caslllas 8,50 sl x5 05,56 Ll
Ll sgzg (5,ld —ine

bwgo U Gml oot b (gl (o ped )51 e 5o
A Sgame by Slalllas TrkB 9 BDNF oo
G oy d 993 aalllas 1o (VAY) 0,500 5 ' oles
P59 wgs 45 pleb sl Jolow 9 Lo (9,95 ;5 BDNF
e as ol om hle (o g asSloy w09t (oo ol
A dan )0 59, 0 e Vo Dae 4y ol eae ol
Sgp VLo a8 oy se Ve e L (gl 090 90
Vsl At e Ve Ze e L (gl 5 16 ),SS Y
ol La o mols oz als 1y oo e dlad 4 el
) e s5lmss QoS8 59, (omgs 45 (el Bl
b Jlars (5> b (9555 ;0 BDNF 5 aas oo (Al
Sl me Dgldi (i ped Je 93 (o 109 00 it
Aolie ay Ll ddze o K0 gl A allae o 5 a5 0g >y
Aoy (HIT) ™YL ais U (ool 5 (oegls (slays yoi
Jose 90,2 o o le &) 3se 0BDNF Gl ee iyl38l s
VN0 1508 5 0 a8 alon, 7 (515571 (o o5
Lol it ot 0l §iod gols L 398 (slo adl
0guii 4y g0 45wl ool Lid (VV0) o), K0 9 , 555
ol els e ialidl o ilgis asaa A Jedo O HIIT
a2l ol Jds s les slon] oS 500 BDNF o 0lis
aallas o adds ;0,2 YO L) HIT oYL cos wuli
Wlgs e oy el YL sl ol a ST | > il (ol
= ol Sle g )90 il Sk (o8 ke
S BDNF 1 (o FaiS 098, 5l 4 ail Jg5=5,65
YooV ), 550 5 Thg—w)

Sllas eglas oy yoi ;S aalllae a o) jo 5—ST
L S s3lg smeglad a9 .l oo plosl (gousins




Sl Glo &) oS gun ;o 1, TrKB gBDNF ,olis 4
=lad 6, S0l Ul ol lan joxie g ol isli8lon s
O a5 alen S slpa i B ab La oy o
o sl (g low jo aldadls EWIS] gy (5l o vke
Cdlad Eol8l an ovie (g5led (0sd 1(g S Aimnd
S5zrge alsds sl ] ol sl gy (5 s 5| S
SHl el S le—ie an ol g aSaes o ol
az> g ol ol 8l o a > BDNFo_Jled il38l ol 5840
onliil |3 ol ol g5 a8 5 L 8w lew o
sl &)l 5 LS sle (SUlg sl sl 859 )
3wl 00gmy el CBige Jde Jlg5 o)yl jo S
Oleys S 53 (9 =l S g (5 (39,0 (Sl
Sl iren gl pladl el aiws ol s
b Ay o Sladlac oy S a s a > Ly 0g s
o..\_».:] Slalas ‘V_QSW BDNF C?'L:_“))J TZ.ASLD.A O3
sl L aaslie 4o Sl poi)l g9 ol 56 () 4y
310 e ilsa A5)9

8L ol

o iils 5O 0u ﬁl.?u‘ . 73] C)_.’o J...ol> aaJlas U"‘
g o3l o YOOV YVY 0ugy ojlo—d 4y o)l 5
Ayl el olai aieS me B s

P g Sloyad

oaS_iils Mﬁf u_'jbuo )I ‘) 09_’> wL_m u_:|).o u_uﬂ;o
b o=l gl g ol B isls S a
S | U [V Y3 )

YA osbod A 6598 6+ v (3wl

W¥339 30 (S ) Pole (83 il Ollae 4y 4l

S Dol md (o ped Joo 99 G 9 99—B(s
A ol wl Lo (VWY ()50 5 ' (g o) ,l0s 09—y
9 &9 2 3l L i (2359 S5 50 0)l0 0925 45 sualy 2
ol y 6= s Oless 5 sl sl o Ll
Po—a> ; sadlg b il Sldlhae Ly o os s
Gk IBDNF La ol al g a5 c5ite slo pucilSe
ST RCIY- S L PLII [P X W PN - SO W PR Sy ) - S SV
S | eae glposims JLal ile, isli8l BDNF
il o Lo 005 S (Bl e Al g (gl
=S 9900 ¥ g el LAl 9 (NMDA) "ol )Ll (68 e ]
(5)“'\"‘°‘) 9 (AMPA) ‘c..\.a_m‘ ALQB.A.’B)J Jj)LM..Sj)Jl s J_....a I\
Voo A o500 g (s ,S) 0l i abadl> faeails

(Y’ -f eu‘)_i:o 9 Q_o.ub
BDNF (L)) gl 5l oSl (oo (3559 9y (o0 )la 4y
S el pals (s oS e g5 (oS e
00— MT l_a 9 Cy—an s)La.:.} ul_)‘};a B ‘) ‘gr""sw
o (YVE) o, 500 578wl ol 40 0S weSae
sl Do Lo 1,5l 59y G999 59, YA ;51 (o 2
Olsaads by, e haa Slgaadofe gV Ve
TN o J)Lo‘ L sle Oy (Gg) —an 4O 59,
aS ool esls plad ladse ool adil asls 5y (ADH) ¥ b
S92 Ol 09D (oo Fidon 59y )0 (gd Dde e

G 85 Gl 59, 0 gl aiBs Y lgte omgo

&L

Afzalpour, M. E., Taherichadorneshin, H., Foadoddini, M., & Eivari, H. A. (2015). Comparing interval and continuous

exercise training regimens on neurotrophic factors in rat brain. Physiology & Behavior, 147, 78-83.

Alomari, M. A., Khabour, O. F., Alzoubi, K. H., & Alzubi, M. A. (2013). Forced and voluntary exercises equally improve

spatial learning and memory and hippocampal BDNF levels. Behavioural Brain Research, 247, 34-9.

1. Alomari

2. Neurotransmitters

3. N-methyl-D-aspartate

4. d-Amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid

5. Lon term potentiation

6. Jeong

7. Attention-deficient/Hyperactivity Disorder
8. Sim




Ol g s b aobld e Sudgyigy98 Jole (Suigy Tk ¢ (9L g (ooglad (Soliwl (9 pod Eg5 90wl

Alsina, B., Vu, T., & Cohen-Cory, S. (2001). Visualizing synapse formation in arborizing optic axons in vivo: dynamics
and modulation by BDNF. Nature Neuroscience, 4(11), 1093—101.

Andero, R., Choi, D. C., & Ressler, K. J. (2014). BDNF-TrkB receptor regulation of distributed adult neural plasticity,
memory formation, and psychiatric disorders. Progress in Molecular Biology and Translational Science, 122, 169-92.

Barzegar, H., Vasadi, E., & Borjianfard, M. (2015). The effect of different types of exercise training on brain-derived
neurotrophic factor in the rat. Sport Physiology, 6(24), 99-108. [Persian]

Bechara, R. G., Lyne, R., & Kelly, A. M. (2013). BDNF-stimulated intracellular signalling mechanisms underlie exercise-induced
improvement in spatial memory in the male Wistar rat. Behavioural Brain Research, 275, 297-306.

Chen, J., Qin, J., Su, Q,, Liu, Z., & Yang, J. (2012). Treadmill rehabilitation treatment enhanced BDNF-TrkB but not
NGF-TrkA signaling in a mouse intracerebral hemorrhage model. Neuroscience Letters, 529(1), 28-32.

Cotman, C. W., Berchtold, N. C., & Christie, L. A. (2007). Exercise builds brain health: key roles of growth factor
cascades and inflammation. Trends in Neuroscience, 30(9), 464-472.

Failla, M. D., Juengst, S. B., Arenth, P. M., & Wagner, A. K. (2016). Preliminary associations between brain-derived
neurotrophic factor, memory impairment, functional cognition, and depressive symptoms following severe TBI.
Neurorehabilitation and Neural Repair, 30(5), 419-430.

Galve-Roperh, l., Chiurchiu, V., Diaz-Alonso, J., Bari, M., Guzman, M., & Maccarrone. M. (2013). Cannabinoid receptor
signaling in progenitor/stem cell proliferation and differentiation. Pogress in Lipid Research, 52(4), 633-50.

Hosseini, S., Mojtahedi, S., Kordi, M., Shabikhiz, F., & Fallah Omran, S. (2012). Effect of short term and light forced treadmill
running onBDNF and TrkB in the hippocampus of adult Wistar male rats. Razi Journal of Medical Sciences, 19(101), 61-67.
[Persian]

Hu, Y. S., Long, N., Pigino, G., Brady, S. T., & Lazarov, O. (2013). Molecular mechanisms of environmental enrichment:
impairments in AktIGSK3B, neurotrophin-3 and CREB signaling. PLoS One, 8(5), e64460.

Jeong, H. |, Ji, E. S., Kim, S. H., Kim, T. W., Baek, S. B., & Choi, S. W. (2014). Treadmill exercise improves spatial learning
ability by enhancing brain-derived neurotrophic factor expression in the attention-deficit/hyperactivity disorder rats.
Journal of Exercise Rehabilitation, 10(3), 162-7.

Jiang, P., Zhu, T., Xia, Z., Gao, F., Gu, W., Chen, X., Yuan, T., & Yu, H. (2015). Inhibition of MAPK/ERK signaling blocks
hippocampal neurogenesis and impairs cognitive performance in prenatally infected neonatal rats. European Archives
of Psychiatry and Clinical Neuroscience, 265(6), 497-509.

Kafitz, K. W., Rose, C. R., Thoenen, H., & Konnerth. A. (1999). Neurotrophin-evoked rapid excitation through TrkB receptors.
Nature, 401(6756), 918-921.

Kim, K., Sung, Y. H., Seo, J. H., Lee, S. W,, Lim, B. V., Lee, C. Y., & Chung, Y. R. (2015). Effects of treadmill exercise-intensity on
short-term memory in the rats born of the lipopolysaccharide-exposed maternal rats. Journal of Exercise Rehabilitation,
11(6), 296-302.




1A o lod 4 0398 &+ e bl 033839 () pele S8yl Sllas 4 i

Lin, C., Wu, C. J., Wei, I. H., Tsai, M. H., Chang, N. W, Yang, T. T., & Kuo, Y. M. (2013). Chronic treadmill running protects
hippocampal neurons from hypobaric hypoxia-induced apoptosis in rats. Neuroscience, 231, 216—224.

Liu, Y. F., Chen, H. I., Wu, C. L., Kuo, Y. M., Yu, L., Huang, A. M., Wu, F. S., Chuang, J. ., & Jen, C. J. (2009). Differential
effects of treadmill running and wheel running on spatial or aversive learning and memory: roles of amygdalar
brain-derived neurotrophic factor and synaptotagmin |. The Journal of Physiology, 587(Pt 13), 3221-3231.

Lou, S, Liu, J., Chang, H., & Chen, P. (2008). Hippocampal neurogenesis and gene expression depend on exercise
intensity in juvenile rats. Brain Research, 1210, 48-55.

Mojtahedi, S., Kordi, M. R., Hosseini, S. E., Omran, S. F., & Soleimani, M. (2012). Effect of treadmill running on the expression
of genes that are involved in neuronal differentiation in the hippocampus of adult male rats. Cell Biology International,
37(4), 276-283.

Nagahara, A. H., & Tuszynski, M. H. (2011). Potential therapeutic uses of BDNF in neurological and psychiatric disorders.
Nature Reviews Drug Discovery, 10(3), 209-19.

Ohira, K., & Hayashi, M. (2009). A new aspect of the TrkB signaling pathway in neural plasticity. Current Neuropharmacology, 7(4),
276-285.

Sabatier, M. J., Redmon, N., Schwartz, G., & English, A. W. (2008). Treadmill training promotes axon regeneration in
injured peripheral nerves. Experimental Neurology, 211(2), 489-493.

Shahandeh, M., Roshan, V. D., Hosseinzadeh, S., Mahjoub, S., & Sarkisian, V. (2013). Chronic exercise training versus
acute endurance exercise in reducing neurotoxicity in rats exposed to lead acetate. Neural Regeneration Research, 8(8),
714-722.

Sim. Y. J. (2014). Treadmill exercise alleviates impairment of spatial learning ability through enhancing cell proliferation
in the streptozotocin-induced Alzheimer’s disease rats. Journal of Exercise Rehabilitation, 10(2), 81-8.

Soya, H., Nakamura, T., Deocaris, C. C., Kimpara, A., limura, M., Fujikawa, T., Chang, H., McEwen, B. S., & Nishijima, T.
(2007). BDNF induction with mild exercise in the rat hippocampus. Biochemical and Biophysical Research Communications,
358(4), 961-967.

Vaynman, S., Ying, Z., & Gomez-Pinilla, F. (2004). Hippocampal BDNF mediates the efficacy of exercise on synaptic
plasticity and cognition. The European Journal of Neuroscience, 20(10), 2580-2590.

Wilhelm, J. C., Xu, M., Cucoranu, D., Chmielewski, S., Holmes, T., Lau, K. S., Bassell, G. J., & English, A. W. (2012).
Cooperative roles of BDNF expression in neurons and Schwann cells are modulated by exercise to facilitate nerve
regeneration. The Journal of Neuroscience: The Official Journal of the Society for Neuroscience, 32(14), 5002-5009.

Wu, C. W,, Chang, Y. T., Yu, L., Chen, H. |, Jen, C. J., Wu, S. Y., Lo, C. P., & Kuo, Y. M. (2008). Exercise enhances the
proliferation of neural stem cells and neurite growth and survival of neuronal progenitor cells in dentate gyrus of
middle-aged mice. Journal of Applied Physiology, 105(5), 1585-1594.




