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Abstract:

Background: Controversia results were reported on the effect of exercise on the histology
of hippocampa dentate gyrus(DG) in pentyleneterazole-(PTZ) kindled animals. The
purpose of this study was to examine the effect of physical exerciseon the histology of
hippocampal DG in kindled rats.

Materials and Methods: In this experimental study, 40 adult male Wistar rats were
randomly divided into four equal groups. control without exercise, PTZ without exercise,
control + exercise and PTZ + exercise groups. After a 6 week-period training, the rats were
deeply anesthetized and sacrificed and then their brains dissected out and fixed in formalin
(10%). After tissue processing and sectioning, the samples were stained. An
immunohistochemical method was used to determine the rate of cell death in hippocampal
neurons.

Results: Results showed that a 6 week-period training significantly increased the mean
number of normal cells in DG in the PTZ + exercise group compared to the PTZ without
exercise group. Moreover, the mean number of normal cellsin DG in the control + exercise
group was significantly increased compared to the control without exercise group. The rate
of cell death of DG neuronsin PTZ groups was increased significantly compared to the other
groups.

Conclusion: Experimental seizure using PTZ-kindling method can decrease the number of
normal cells in DG neurons of hippocampus, while exercise delays the morphological
changes of DG cells.

Keywords: PTZ, Exercise, Hippocampus, Rat, Epilepsy

* Corresponding Author.

Email: rahimgolmohammadi @yahoo.com

Tel: 0098 571 444 6070

Fax: 0098 571 444 5648 Conflict of Interests: No

Feyz, Journal of Kashan University of Medical Sciences June, 2014; Vol. 18, No 2, Pages 128-134

Please cite this article as: Golmohammadi R, Beheshti-Nasr SM. Effect of exercise on histology of hippocampal dentate gyrusin kindled
rats. Feyz 2014; 18(2): 128-34.

VYA



https://feyz.kaums.ac.ir/article-1-2230-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-19 |

O30 g9 alS g (Sllan (g i (L LA g3 ()9 (0 yed HHU oy 3

oﬁéﬁdlﬁm

Y *
T L o )

W) EY
oy U o o Sl alS pod Gl g e LU (65 1 mB05 et ST L il 3 DA § Al
il slad gl slisd o 5355 1 ey aalllan ool 51 Bis Lol sdd 5158 i 5 b S (PTZ) Jyjl 5

AB 0 d 2 o (2 e B S ged IGILS g

S a0 a Ve 0y S Baldl St il e S e e £ o 20 aalllae ol 53 T (895 9 S0
e 45 (s 05 p Y ¢ 55 s 09m PTZ L 0ad (8 o 09,8 =Y 655 s By o ) 05 5 Jul
s gt oy Sl g (ata V) 555 0590 OM,08 S) emy dSa g PTZ Lol (om0 05 S -8 5 b 8 (0 (500
Ol g St ol ) L o Lidd (5ol Ky G 5 58 ptae ((BL Sl 5l dn A3 S 5 2, WOl 5
A s el g sl s S e

DA S e g s Atag et (80 S SLa e 53 oS gp SIS g (Il lad g sl (Kl W
O s ) i ot b S i 50 9 (PTZ) sdcs (8 o 45 35 o055 51 fdes 6l0 sne ysbas PTZ + 53554
A S ol 2555 45 3 gm 0ded (8 0 5 IS 0,8 5l iy (Sl s Sy gty B S pn 55 45 (e Dl gm o
Fre 3 () U8 05,5 51 il eid (o o sLa e 53 Gl aa sl g Slad e S5 P S
b S o B35 T 4 3 0d

25 Wl Ll 05 AalS o o a3l 5 iy L (i) (o e 45 s o DL ol anlllan 16 8" dnid
Gl g (I Ll s 5535800 Dl i 500 S I 50 s ol s SIS g e sl b
R RH et P PPV C e

Ere ol e Pran S s 8555 WSl S eyt O 519

VIASYE Slowdo AYAY 5 5 als 5 (Y o led pdoma 000 (b (B gl — ods asliols g5

5 Sl PBS O e 2 s i S
T O S g Dt ) onl 5l (S S g
$95 S5 el [E] 3515 Da ob S (550 5 il o
e 5 g e 53 edd sbml (S5 s solwal o S
Ere ld qel Slogas 5 [0] cal oo Ol
salie ki p by ABL o0 ol gt 53 (S5 050 kS
CAL 15 oo sadsh 15 o8 S b bLi,l s 0dd
Sh AW ] el S g (DG) lalls oy s
S 3 gd g ol (SN (sl s e S Ol gen ol
5 I e S 0 Glapten 5 Wpldil aer WIS
S9) » s Sl &S was e Ol Oldlas  ae
[AN] 2505 (lois ) 25 (CNS) (35 50 o s 5 Shas
el 3 2508 ekl 53 B35s 45 Sl ki B8
ol O B0l st SLMBI [A] ol Jge oS g
53 B g 5 il e LIS 4 e B9 &S
- (multiple SClerosis) w55 JKul fodbs 4 Y O ley

o0
Sl $F P raf R o SIS I (S § e
“ir dle 3 B Do S 3l 4 O g p 0 §aed V]
don N f o 4 Ol Comer S A3 K agd 5 A3
Sudds Gi b 5l i slml e adllae gl ) 5 (S (Y]
b S S S b dis cpl s tel S il
Sllg 53 e 5 ol 4l Jo5l S oy by ples

[¥] 25800 slom! gts AEL L

oo Sy pole oA (S jy 22585 pE5 pole 09,8 bkl
pole ol8ail> ((Sdjy 23SAils JySUgo 5 Jobu Oligins 35 0 osire |
Mo ju Sy

2oiune oximyos ¢l *

g jaw (Sibjy pale sisls (Sibjy 8aSisls ¥ ojled Oloxslu lgjuw
9T 09,8

<OV I FEEOZEA sunagl)gs COYIFFEF Y. 1pal3
Rahimgol mohammadi @Y aho0.com :S533g)3a) cay

AF/NP/1Y 3l Jondy AnG AP/V/P - ol A6

Y4


https://feyz.kaums.ac.ir/article-1-2230-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-19 |

Aids V0 Gy 1) AS esls el s S s) ekl B sk
35 S35 Ohss @ Joog Sllg (aids p 2 VY Co
L ol sl s Lad Bl gl LT 0y s
b bge o BT s pad sl i o ol 51y ik o Kl
G0 b S Doty adds e WA g b adda Y Gy, 2
2 AN o bl pgs aia GBI 55 Ndgs Joes s
SS wilias b hse anlsl 53 A5 S oy el 4D £0 Doy 4l
o3ls g 0 aila 95 Odedy 4RIS p 2 YE-YA e w b ocsla
s by Sl ain g3 db 53 s ) e pl A
) o3 f b Sl 038 Seal s 51y 18] 2 2l
Ksg oole &S Kas ol dolai O geen Gu Ve ooy S
05 F Y o Sl Do Wl Sl i S 0 S Y
ot KdS oy 5 Sllg 038 8 e 5 sty 1S
JHs @y pen oS As slinl £ MOIKY Oljmeay PTZ oa
A5 GF bosee 4 (GuF LY LL Y cele A Slis
5SS Lol 0us b b Ol 0Ad (2 o &S b s
3l pie 4 prie Sulg 53 45 ol ol jem Lapll 53 S glS
Sl i o SRS 0 85 ¥ Y0 ] 5 o Olgm D53 (e
5 daS g8 —t WS Cilys Iy el San &S e
055 wlie 058l Sllsm & by LS Jol o aled 10n o3
IS DUl 04 JaS 51 Sl bl 4 g g2
sl 5 B cole S Sl b s S (0 Sl s 1 (el
Jujess 5ol es S s PTZ ool 5 093 05 8 Sllgm 4 S
dsb 53 38 090 5 dol 0y B Sllam iz A GusF ol
A e e o (8l N Clew) (555 Sl ok
[V s £
GF 9 AL G s 5 i Bl gallae By,
A 9 A Bl Ol wemme (Wb g S5 p e
ol gme BB s 55 5 ekss S gl Ul he S
SU Sl (Il B e 1 e A esls G5 Ao ys Ve
Al oS ik 188 el (Tissue processing)
Voo ) Jbl il S, b (Dehydration) sl
oslital ($3ldlid sl p ok 5 ad plomil (doys Vv 5 A0
JUs S S pkie 5 o,k b (Embedding) 836 .as
N g A pladl g S b SSletenn dilal &) g0y
Seats bl (S35 5bas 255 5 ko Slon b (5501 K
t5 9 MOC (55 oSy Ko b 055 o 51 dys Ol O
5 g 00X s, 5 b Advanced motic plus2 i3

AY by e (s Soled Calg 53 b 5 g

Y

d”w.e}dMJg

5 b Foas & Sl ekl esls UL wdles V1] e
NADPH-diaphoresis cJlé us cob S b
FNss g 53 NO i3 b oS 5530 Sl NO
5 ke cpl 53 0% Obr I ol qulS g slad
5 shee Sl [N] 8 s alad 555k e
Oby Il 5 (21500, (Bo0s Om &5 Mas e DL I, S
S cwp ok s sy bliyl microRNAs-124
OB 53k dgbe Gasg M W05 ke b 3 MIRNA
Ol K SlaylS VY] wS e Wl amas plad g 1) e
wils A s Syl S rals s Kig e A5,y a5 das e
oy 5 d ) alesr 51 il OS5 Jl e s [1Y] 5L
Sgosba I J o gre b s, PTZ) dysls
3 S35 el e Wl pl5 O pae 5 el 0dd )18
3550 93 V] 3580 0dd (20 s S 52 P
4 sl sy el g b SLEIE gl ek ol
M 5 (NS f8 S oIS ol Sl e Sk
O sl ol S8 (oamy Sl 5 V0] i KU 04,5
“CeMs 8 590 2 A9 Bl Soge 2 s [V dileals 0L
SAL Gl g Il g S, Sl el gl
Sl s 545 Sy Ol gea OF 51 0l 5 [IV] AdL axdls
ol e g ol 35 el g0 Oljley (SaS Ol
iz 4l 53 Gass oS5 GBIl e s LT &S
3ghen d3l A ol b odd (8 o Sl alS g Il
Il ol JB 53 g ) Saos S S L
B gmp gl s sladshe g9y B50s s SIFIL AS

295 2 9IS Gl b edd (e ol pro sla s

b 9y 9 3g0
pf Yorkor Sis esgdow 5 5 gl bee 1Ollse
A e e Sy ple oKl Sl Sl e S
Vooesn S el bome b Slilg 055 Coale ke
w85 s 5 by, e Sl Ikl Jalpd 55 65y

R
SIA slied (o5 e ln s Sl e
cia b il B Kl dide 53 al,kS e O gl denS]
Ve 0g S PA] S el 5 ses Gb Sl
Oy o ool 4 Joes 5 gy wia N Odey 5 wida 5 Gy,
o35 b Sllpe g5l ST gl Azl 5 (O493) (55190

S50 gar5 3 U8 505 i el Okl Jila> 4

Y AJLQ.:' I\/\ A)}}I\VQ"L.:J} :‘:Jilué.:} MUALBJ)


https://feyz.kaums.ac.ir/article-1-2230-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-19 |

v oSG e s 2 S (B e e

w8 ad (pb3s ped g odd e (PTZ) dy3l 5 ol
A o Bt 53l sladshe sl S A 0L
X S e 205 e 6 Wl g (8 0 (dle) S 0y S5
TFew 9 Ad 3 gasla $5) 85 i pSWL Ll S
D3y SSE QB 2 Djgeny gaINs ey L e
s (80 S B 50 03 B 5l ey s g At (G0 guks
B8 e 4 e 0s S N b S el s cp e oS
Sl K, g (1 led pgad) A4S edalie ply i S
L Loss $58ns Spaxr S s sl polas!
S Sl Jo ols BLS CulS gon 161N oy 3L o
23 elS gp Ghilis ey S Gnl) K585 5
P8 GBS ple 5l g p e Dss 0k 80 sy S
58 5 3508 i bl 23505 e Dsk Wl ey S)
et b 45 3 pt (U 0 (555 (a3 S 0S8 0

Y lad pgeai) Ad Gasile g sSy S Oldhes 53 (J g

sy SO 3 e Sl il 5 Sl =) osled

andlas 550 slass S 55 CalS sn (g1l

X +SD ol Yo 038 Sl 5 Kk
Sl a5 Oy (s 05 5
(RVATRRE= /A T3} Y /YUA VY/AYAY
=33%)
Sy o3 D9k (80 095
ANV YA 4/+4AY A\RVANANY
309
Sl ei bl oy £
10/ EO/NEOAY NV E/AVWA WA YL
K 3PY)

Sl b o 095
VY/¥A« Y /0N 2 YA VV/YAYE A\rAnaal

#5509

5525 Sl i 45 edd 8 o Loy S |ys bl s me il ks HCwMe
“e 0L b S e 3555 Dy T 45 Wl s el 80 0 S b A S el
(P<v/vvy) sas

®
& ‘e
[ ]
' & . i
15 ¢
£ " ]
3
y ‘ < y
o g ; ;
& 4 b &

o Gre Db G5 Sa 0 Uy S whaie =) ojled IS0
i S Wl ol o sla e ) a5 S S e (sleilis

(Xt laSy5) S e 505

Y osled VA o8 [VFA¥] L5 5 sl 5 | b asbiolegs

S s ket AA T Sl g el 5 e S sk
GAe oS pep sl ks Sl (558550 o en [VE] A
3 5 )

—ondisl Jgeme gy 51 eslital U i e a5 gou
b 5 F9 S 0 (xS phaks 1 eSS gea) — o g
Gk 2O plnl Jol e oy Son b alS gop SIAINS g e
o 8 S o 103 5 pladl (ROCNE) 5 g5 91 oS siws
L als o alssSabe (b B L kg als5enll
Il g gl A ol Sl b g g5 S0 b S5
Of do)s ¥ Jgle 3 akds Y0 Sdeay HlaeST, 563500
s lapY b Slid Bl L Todoms 5 43 00ls 5 45505
(rabbit anti- cleaved caspase 3 (gsb sl .ad esls
3 e s ekl LY (g, (antibody Biotinylated
Sl 3 b ealil 446 b ST 5 ol L L piad
(DAB) s 54 sel (65 ol 538 45 HRP & faaze s s
L Lased 5 A5 oslitul aer o5l K, (ol LS ST I
YN s B 5 9@l 5 0k gy 2 08 P 5Sws S

SPSS LIl p5 5l skl b Laesls lassls LT
Sl 5 oslital b4 b K iy LT L VO g
s g dald b 25 gl 5 Rl amlis (51 » DUNNEtt
Gros 8 U5 o(Kle sl /0 W s, L Duncan
/00 51 faS b ge5l aen prlaw b 15 eslinal 3,50 o 2
S s s e

x
o)ls ;ﬂ\sma sl Ho s Skd d!_,.L.a @Lﬁ
Gl g Wl sl dhe slin 5&ike — il ol
3 Hasedd (20 S g Sl S A9 3 qalS e
e S 2g PS5 pb PTZ 4 25,5) w3 8 oo 50
@bl 5 byl s S i S5, 9 PTZ) e
Sllg 53 Sl pl commer (P<0N) ng Sl e
hd o 5 IS 058 3 b S o s S elle
e bl a5l 5 Bl nl i 8 s 23,5 4 s
Pl sladshe slan 5Kle B (P<e/0) 5y 4l
5503 s 45 e 0n £ g S g Gl ey
S ABIp (Biss s S ekd o 0n 5L AD S
al —o () oyled Jgd) (P>4/00) 545 ls sme g el i
55 Son gblie 53 adllle ul 51 ool s 3L sla

Sahws &S ple P el L5 edd g

AR


https://feyz.kaums.ac.ir/article-1-2230-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-19 |

95 2Ll odd Car e (PTZ) g3l 5 oy Gooi 51 50
I £ SCHN (VS RS St S0 JNNITCIION RO 11 {1 R P
L ooy &S das e Ol K 5 Overall gasdlas
L olama 53 23 Qoos Gosm Far 2 S S
A 590 K Gy 45 ol el I [Y0] 5 s e
55 Rl 5 Oaml iy SR Casn adyl ol 5 g5l s
Slp GF) 555 hr GF s sde e slad e
e $LOss o B S ok (Y ok
4 o3l F oty ) ol adlas s 4Gl 4 4 s b VY] 550
33 ;1,.4\5_,.;;5 sLd s slaas SalS s eslaal @Y‘,b Sodw
Yol s S o Blys s i S e DUl
an Selpbend so)ls pl Sde GV SIS 4 by e
Jdoil B ol 51 8L ¢re R TT PR KA I SPNCH N [ 9%
ol il Ken g Naseer ey o)l o 50 1) Sass S
W5 G5 551550 GBI carge a3l ey 45 s
S S C oy S I s osde LOgE 5 S pl
ol aols Bl ple st 53 LOs,S sl Al
alas gy & L pa )l Gleber pole Gdod L adlas
2 C oomlay gl 4 1) ah ool Bs Gew b ol
- [T ol dd eslizal 3555 Sl e 1 ol asdlae
Gals a5 das e Oli ulKen 5 Takechi gasdlas o
sy 5 il Sl o sogm Lt 53 Jo3IS oy
Dok okd (o0 sl pee 53 (Jobe S I TV] ol
3L Josl S oy B 51 (A6 Yl Wi e (23555 e
oSls il 5 b el Sl g 055 (80 liteny &S
LB 53 el gms s g 53 Wl g slus
Oly o3 ke S 51 (A6 Kl XS (o (505 n S &S
EPPS Ly & i A8l ki 80 sl 1 H50s
303 Sy el 45 s o DL el sk plonil I Ken
5o galanin MRNA Gl coge ol e b Sse 53
SR 4 e w53 &S 33 8 0 s e S S s
ol adllle [YA] 5080 0dd (oo latsn 53 (S5l
b ol adlas By, &5 sz eo)ls Gl ea aadllae ol b
ol addlas s 4yl a4 a5 b el &plis EPPS gadllas
2 ol Gl g el e LOss FslS
Ol pd g Lag edd (0 &S gl e e Sl 2S5
i B0 45 s PSS e NS e Sbos )00
S oS el Ve ABF i Sy Sl g sy

B G5 o e 3 09> 0L il b S5

'Y

- L
o« ¢ A |
7 4 = ¢
.. ) B o
5 -«
L - q}
\ § -
WA >
. w4
g Bl e
o
A ¥\
3 ! 4
{ 4
My

oo Sre D3l S5 0 Uy S shale Y o sled SO
s 8 Wl o Sl i 5l a5 S CalS s lailis
obant] (65l y (Erox LS5 5) L3 S Les Cls 3505

(Caspased) olam| Syl b o st 5 5o

slaws il oI5l gl sme jsbay ol andlas s

S i 53 culgr IS e VJL» sld
b amglie )3 A5 (0 (B35 (el & 0SB0 gl
kS edalie A S S (2555 n S S e kS (20 s
S s 33 sirs Sl el a8 Wlesls iyl L Kes o ItOh
Sl eld (Kiley ) anls s gl e 8 ol o sl
5 Bl e Ladgs Sl S e gldske S
G adlas b Lol gadss [YF] ol wdls 5 3 1y 6550
[tOh Géows U ,ol= adlas 53, 45 & p 3,0 S
2 bis Sl e Sl ol adlae 55 aS 1) sl Syl
ok (e a2l e e el ab O, Sy
Sl s Sl oM addllas s &S Jl s el odd plonl
el oy el 0dd Ssles i b o5 2 bss
23 dail B iy a5 das e OLES A1, ulj‘..lJS G0
3 358 el (L0 RS cape 2l e S
S& & (Periodic fasting) ol iy IS S
55 [YE] a)ls 0kl oo gl figs 5o LD, sl AR
S gt I g GBSl 3 B Sy
e ssba d B e 555 Sl el &S Pl sl s 5o
P09 Oluad &S sg edd e e 51 S 6l
RN I N P e R CCH VR A N S
WF oS58 1515 Sl ol el Gl e s 0y
T8 S 2 s Sl Sate SIS0 Yl
"09,5 45 Adl Gl IS, SOl gab glacadl
S ssd o o3l dlaxl pl bocwd wdls g 5 0, gl

28 ere Alr o Loy culis il 35,5 Ol s

Y AJLQ.:' I\/\ A)}}I\VQ"L.:J} :‘b}&luﬁé MUALBJ)


https://feyz.kaums.ac.ir/article-1-2230-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-19 |

oSG s 58509 S Sl (SL e

plnl K5 S SalS 5 Gass ol SRl e

S1osud 9 LIS
Ny S5 poke oKils ot p poms Sislas |
Loy dosms 753 BT 51 med b slady el bliw
P S o gt el (LS WS 5 (2l

'wﬁi}ﬁﬁj\sﬂf’&ﬁq‘a\:_&|)aﬁ)ﬁb965rm

5

-3 g

References:

[1] Cavalheiro EA, Leite JP, Bortolotto ZA, Turski
WA, lkonomidou C, Turski L. Long-Term Effects
of Pilocarpine in Rats: Structura Damage of the
Brain Triggers Kindling and Spontaneous |
Recurrent Seizures. Epilepsia 2007; 32(6): 778-82.
[2] Liu C, Wen XW, Ge Y, Chen N, Hu WH, Zhang
T, Zhang JG, Meng FG. Responsive neuro-
stimulation for the treatment of medically intractable
epilepsy. Brain Res Bull 2013; 97: 39-47.

[3] Traynelis SF, Dingledine R, McNamara JO,
Butler L, Rigshee L. Effect of kindling on potass-
ium-induced electrographic seizures in vitro.
Neurosci lett 1989; 105(3): 326-32.

[4] Bianchi M, Fone KFC, Azmi N, Heidbreder CA,
Hagan JJ, Marsden CA. Isolation rearing induces
recognition memory deficits accompanied by
cytoskeletal alterations in rat hippocampus. Eur J
Neurosci 2006; 24(10): 2894-902.

[5] Jdutila L, Immonen A, Partanen K, Partanen J,
Mervaala E, Ylinen A, et a. Neurobiology of
epileptogenesis in the tempora lobe. Adv Tech
Stand Neurosurg 2002; 27: 5.

[6] Elliott JO, Jacobson MP, Haneef Z.
Cardiovascular risk factors and homocysteine in
epilepsy. Epilepsy Res 2007; 76(2-3):113-23.

[7] 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; 133(3): 853-61.

[8] Cotman CW, Berchtold NC. Exercise: a
behaviora intervention to enhance brain health and
plasticity. Trends Neurosci 2002; 25(6): 295-301.
[9] Maynard ME, Leasure JL. Exercise Enhances
Hippocampal Recovery following Binge Ethanol
Exposure. PL0oS One 2013; 8(9): e€76644.

[210] Leavitt VM, Cirnigliaro C, Cohen A, Farag A,
Brooks M, Wecht JM, et a. Aerobic exercise
increases hippocampal volume and improves
memory in multiple sclerosis: Preliminary findings.
Neurocase 2013 Oct 4.

[11] Torres JB, Assuncao J, Farias JA, Kahwage R,

Y osled VA o8 [VFA¥] L5 5 sl 5 | b asbiolegs

M el Yl B350 Loy cwl edls Sl 1, So,4

yls A 21509,8 53 &S el odd Jae js LS sla, 48U

& 5 o
b (SHaS) (228 g e 5 8 OIS g 53
o s (e by, Sl o e JailE ey
“$os DR fias S 3 pds Gl s glalN
2B ol aep a1 g el s ) Loy, s K58

T S Ol 53 (o0559 Oy jaT 558 00 slgni 551

Lins N, Passos A, e a. NADPH-diaphorase
histochemical changes in the hippocampus,
cerebellum and striatum are correlated  with
different modalities of exercise and watermaze
performances. Experimental Brain Res Experi-
mentelle Hirnforschung 2006; 175(2): 292-304.
[12] Mojtahedi S, Kordi M, Soleimani M, Hosseini
SE. Effect of Different Intensities of Short Term
Aerobic Exercise on Expression of miR-124 in the
Hippocampus of AdultMale Rats. Zahedan J Res
Med Sci 2012; 14(2): 16-20. [in Persian]

[13] Peixinho-Pena LF, Fernandes J, de Almeida
AA, Novaes Gomes FG, Cassilhas R, Venancio DP,
et a. A strength exercise program in rats with
epilepsy is protective against seizures. Epilepsy
Behav 2012; 25(3): 323-8.

[14] Golmohammadi R, Peghan A, Azhdari-
Zarmehri H, Mohammad-Zadeh M. The role of eth-
anol on the anticonvulsant effect of valproic acid
and cortical microvascular changes after epilepto-
genesisin mice. Neurol Sci 2013; 34(7): 1125-31.
[15] Chen J, Yuan BQ. [Neurogenesis of hippo-
campus following pentylenetrazol-induced status
epilepticus in developing rats and the effect of MK-
801 on neurogenesis]. Zhongguo Dang Dai Er Ke
Za Zhi 2006; 8(5): 421-4

[16] Aniol VA, Stepanichev MY, Lazareva NA,
Gulyaeva NV. An early decrease in cell proli-
feration after pentylenetetrazole-induced seizures.
Epilepsy Behav 2011; 22(3): 433-41.

[17] 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. Neuro-
science 2012; 212: 30-7.

[18] Baldwin KM, Cooke DA, Cheadle WG. Time
course adaptations in cardiac and skeletal muscle to
different running programs. J Appl Physiol Respir
Environ Exerc Physiol 1977; 42(2): 267-72.

[19] Arida RM, Fernandes MJ, Scorza FA, Preti
SC, Cavalheiro EA. Physical training does not
influence interictal LCMRglu in pilocarpine-treated

vy


https://feyz.kaums.ac.ir/article-1-2230-fa.html

[ Downloaded from feyz.kaums.ac.ir on 2026-06-19 |

rats with epilepsy. Physiol Behav 2003; 79(4-5):
789-94.

[20] Bartsch V, Diaz J, Gonzédlez |, Cavada G,
Ocampo-Garcés A, Wyneken U. Electroencephalo-
graphic Characterization of Pentylenetetrazole
Kindling in Rats and Modulation of Epileptiform
Discharges by Nitric Oxide. Neurochem Res 2014;
39(2): 408-18.

[21]] Gown AM, Willingham MC. Improved
detection of apoptotic cells in archival paraffin
sections: immunochistochemistry using antibodies to
cleaved caspase 3. J Histochem Cytochem 2002;
50(4): 449-54.

[22] Gown AM, Willingham MC. Improved
Detection of Apoptotic Cells in Archival Paraffin
Sections: Immunohistochemistry Using Antibodies
to Cleaved Caspase 3. J Histochem Cytochem
2002; 50(4): 449-54.

[23] Itoh T, Imano M, Nishida S, Tsubaki M,
Hashimoto S, Ito A, et a. Exercise inhibits neuronal
apoptosis and improves cerebral function following
rat traumatic brain injury. J Neural Transm 2011;
118(9): 1263-72.

[24] Karimzadeh F, Jafarian M, Gharakhani M,

e

d”w.e}dMJg

Razeghi Jahromi S, Mohamadzadeh E, Khallaghi B,
et a. Behavioural and histopathological assessment
of the effects of periodic fasting on pentylene-
tetrazol-induced seizures in rats. Nutr Neurosci
2013; 16(4): 147-52.

[25] Overall RW, Walker TL, Leiter O, Lenke S,
Ruhwald S, Kempermann G. Delayed and Transient
Increase of Adult Hippocampal Neurogenesis by
Physical Exercisein DBA/2 Mice. PL0oS One 2013;
8(12): e83797.

[26] Naseer MI, Ullah I, Ullah N, Lee HY, Cheon
EW, Chung J, et a. Neuroprotective effect of
vitamin C against PTZ induced apoptotic neurode-
generation in adult rat brain. Pak J Pharm Sci
2011; 24(3): 263-8.

[27] Takechi K, Suemaru K, Kawasaki H, Araki H.
[Impaired memory following repeated pentylene-
tetrazol treatments in kindled mice]. Yakugaku
Zasshi 2012; 132(2): 179-82.

[28] Epps SA, Kahn AB, Holmes PV, Boss
Williams KA, Weiss M, Weinshenker D. Antide-
pressant and anticonvulsant effects of exercise in a
rat model of epilepsy and depression comorbidity.
Epilepsy Behav 2013; 29(1): 47-52.

Y AJLQ.:' I\/\ A)}}I\VQ"L.:J} :‘:Jilué.:} MUALBJ)


https://feyz.kaums.ac.ir/article-1-2230-fa.html
http://www.tcpdf.org

