Metadata, citation and similar papers at core.ac.uk

Provided by Simorgh Research Repository

VA OOWYAR o 0F 55l (05 5 oy 555 0le 87 (S5 ke oK1 e @

S99 30 0340 Cagdi SN g 510 31098 10 Sgo FOIT b ag>lg0 il
S0 Hige (W) 9 oS b CAL 4l (0 0

B Gowes  JreMe (oSl Sgece ¢ M Lo e s ¢! (5810 INSLs 4o

4 e\

35,8 a3 S e SIS i cow LT & omls claunT 5 o8 ol )y slitel sandio
;pdj@?ﬂ‘)ﬂ&séjjﬁéj‘bjl{ 393 53 3l ol S el 0 els OLas (ool ) Dlllas s
G305 Slagly s sk s s Sse SoIT b agmlyn 31 oy cadllan oyl plosl 31 B o

Al o ol Bge 53 O 5 lS 58 CAL ab
L ool b 0093 K LT Olsle o8 J 28 058 S Joeja, $0 5 olmo fse 035 ¥ 1bs)
\f \sAc,&uQﬁuwwlwgrymﬁgﬂob;mfwm;,ijwjmﬁmlfﬂ%

58 3V a b w3 0 oAb b s ed ST silT Gl 5w Lome s el FoY o) oo 4y
u_<:~,’u” e gl iy LSLQL;}J L&a); bl SO 55 e KAS Eag5 51y Xy
3CAL b Lalg, s o s Jous 5o 3la IS Sas5 clalis K _ow 5l A6 (FEPSP) Sl
A gy S5 25 Jles! b (Long-term potentiation: LTP) <o 51,5 <o 585 (@l 5l dm 5 a0l &l
ey Gl S Eely ()l s wtin 53 S5 o ST dlesl o 55 0T 51 S s ey
LTP Ll 31 (S g cpimmat 5 (P /00 +)) (lS 50 CAL 45b 3 iy gl ol g (P</eeY)
Sl (e 09 38 55” a rimnds 550 57 05 8 b amlin 3 4ol ol G905 sla
e 5 e g Ll 23l 0 05 8 L el o (gt Sl sl f Y (claoy S s
sy S g ele S ghes S O eSS
2ol e 5956 slases s Sse SoIT L alis, aerlee ol saasl bl is Sames
Gl sed CAL 4l o (SbOg) 9 fuly Do oo Al Esl o gl o (E5n 0> (Il p o i
ssi o T Ol

\ 2l Sige O3 elS s (e 555 o sE 30k 0,95 ¢ S g g; 3T 1 gadS glaosly /

S e ol g3 e S e i olasl o e PRD (g il =Y OLIST (S o le ol 5550 7 i 570 550 58 ) (oli ST 5 gmila )
OBl (S o e ol ¢ Sy oSl (5 5 03,5 (S35 s —F QAT Sy o e oils 63 8 s o (65 5 el ¥ 0L
hamidi_gh@kaums.aC.ir :sCis maf s (33T ¢ Jg5ue otius g *

\WAY/Z/YV Wl b gy AVAY/O/YY 2ol ool Ao 2db 5o AFAY/Y/VY 4o Sdb yo

vy


https://core.ac.uk/display/33490681?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Dl 5 gl

R

Olgs oo OSaa 5 (Yang) Kb (1Y) Azl S 5
VALY g, ool S5 Ol sl & Wles S
o S 58 CAL axb s LTP Ml &l (gl L
() 3550 QT wind s

ST sl Gye SJT 25 Jolse dor
S Jle (s a5 a8 o 5 e b s
o S 30 4 (V) 355 e (S5
L e Llg5 0 & o Ciy o il 56 b L g2
9 o 555 O Olg o wlawlia .(V0) sl s
o 3 o pon 3l Condy 28,0 s 4 B
Sl sl (VNS o 55 1) Jema (s 4
o 0 NT K 1 s 5w (WHO) g Sle
B ¢ gl 5 s 590 2 SIS w038 G ya e
S o slgnig Sl ol 38 0 Ok Slsy Cdr
5 ol ozl 5 Slos D1 6,8 sl ol oS
2 o §r 9580 00 e 00 Sl e (i
Ay B Sl a5 L (1008) a8 55bs
LTP Wl 5 adsdl> 058 (gula,l Olisd o> (G g sl
ol g4l U8 310l 5 sl sa CAL a6 s
ol 02l ploil wa cpl o 23 O5SL e lallas
Soo 33T b aazlsn Jl o adlls ] 51 Saa
2 slme G ol pom anle aw 3 S35 1 3
LeT O als sop Sl ol Sous ol
sl

IR S
S T s e Do el )
GAY: Sogedgdome b 50jg, T0 g sls 5 ol e
SN L s (M) SUes Jlgsr o (,?w
b OIS Sy oo o8t (3 5 i S e
(o JlSS 030, T8 sl i Slssl e el
23 SOlle (YY) ol Ol cpl s Slilg ) e

TYA

TPRYH

g o osdbe (Jlo) 5 (e )5 Conl
(V) oy o 5 4 ol o g J”& RSB
osil Jale S5 (lssl Oigs L3 il b ole aglse
Sl () 258 D gume i JalSS Can 3 g
Gl de by Calsu la fos oS culodds
S S (ol gy anle a3 05 Ol bl
sl (1) ol 555 S5 0o o 5V s S0
S(Y) aliss cadhs Cands 9 olaals (g la )k Slge
el 5 () s 5 (1) (65, s o
53 9 53l (gl (D598 (I3l e e U Sl S
55 Al S8 Ogaish s ol 3l 4
Sy 3 09 iS55 5 Ol 13 J55,55)
O (= 52 5T o 53 ol & oy (8 5
3 Al sp s sl S, slaet S sl jralS
g Vgt en (Sod S s Bl
55— (Hypothalamic Pituitary Adrenal: HPA) JUs ;5T
(V)

S @k—ixf Sl o s okl uls 5o
5 el GLaOs a8 BT 3 pepr AB g Bl
sl el ol ol (6,85 5 sl gl T 3
bl a8 clmen S Sl W S5
BJ}::;-“‘JJKSSJ){}{)K 5 (MR) sy S5, 87 o 2o
) e GR)

Oly9s oyl &8 Csl s 305 LS anllan iz s
Bl Gy sl Ghd Ol 038 s500) (l300
(Long ~term potentiation) LTP . 55 4 e (L S 4
» ety Js Sk r—m:’&‘— Sde s CosB b
>5-5 g lS d CAL 4 5> (3) il 5 (o, 55k
Ao Ols ys il 5503 aallas s (1+01Y)
Oy b ol 6,80k 5 il s o S e
23 =090 0 palS cle i Wiy o &S el



£ el o8 5 Sy 32

oS Sy ple ol de

&glgg}&.m&g%‘ydbjomfwﬁ
SLa ilS 3 5l s i S35 Sl ot b (gl
o 5T s g il "’ﬁf&ﬂjb L Sse
O I =T

telonT sl Sl o i Y sl 5 s
b S NB ) OBl sy Blio Jls s b bl
Sl (1) B4z 2m g (0% O35 5 kS b Sl &
Sy 93 Sl AT (2n gl Db
S50 K25 5 55 S 9 i b el 45,5 K 55
s 4 Uy nkidd I8 L oy LS
o S 058 b Sl e gl JEme WSTU g
o 9 Jshma 1) Lat /0 590 il o&ns 3 Ol
e m TS 55 Ul e Sy ) Ao )
Gy O Aol Sl cpioma 9555 sbnl 53 adse
e Sy Q313 (B 5 0k sbml deomesr Ol 5
o gy 55 S 5 b Sl ool b sgd SOWT
gy edded i SV U Ol 008 oty ol ]
DL dome 4 o 035 LS S azdly b lT
3 g

5 S Sl o 163805 1S 5 s g 1S Joma s
S I3 s chamar (g Jang Lt 5 1Y LS
A e e g STy bl ey 4 135 S
Sadea VIA 5 WS oty e da SIY S o 35,
2l 38 5 2 8 15 by L e g
a3 pada V10 5 LS oty e La WIS & e
G S b5 s (Y8) AS Es 0 g Loy Lo
.,\_;-Cl,}_,,.au@u_?uwawﬁ)gm
b b g OdE g b frd e Sl sy S
J_:»J:»Y/f&wbéﬁmb}y;)ﬂ\.x;ﬁ@\
A Gadl ST 4 b s e ol ald Co
8 S 59 Sty S 58 CA3 b a0y 5
25 e /0 Gas By 59, S e Jolb b o s

va

Csb,y XY HYC (las ) il Olg s ikl Lol i
1SS (el VYT i, = S 05 5 V00D
D3 ST LS e 5 O o jaed 5 5l g 0
oK ils 39 e84y gume b pollan il g b LS U s
5 Sigela otalon 5 BT S ol
S lee s Ve Jils (00) S 65 S aes 8
b S 095 K T Olsle &7 s 059, TO
el 93 (1h) aeln K oy 8 sy o, 1,
s e Vv s rl.x{fb (4h) asls Jlg> 5 (2h)
T ain s BT Ol & oy 0js, 0 5 ol
VEBA Slel o Celulez 5 93 <SS 4l b
305 S8 0 e g ST 03 09 sS85 oS
L3y a8 50t 5T o 5 e b agalsn 3 (1)
e Kol Jsl 5o i o Sl S5 45
33 SO e e S 3l S35 ST edalia
FJPRETHY S WL SV PR (RN T
oxlizd 035, 8+ Lo osla gl e claisn 3l (slol
Los 53 S5 o M5 sk 4 o Ao
LT B g b Sl il o O a0 553 5
Sl L 5 S oS i ) ol dlais
05,8 amlge ol s S S5 sa ssle Arxsexse
oo bl oo S5 S STl sk sl
U e S5 ook S (S5 00 S5 51 U
Il & Lo ons K a5 (B! Olue)
Jslas OT s Sonar 85 Al 5 Sl oozl b 5 us b
dnglin B ord Dbl St ol oAb e b s 40
e (TVF) il g (OS5 g i |
e S (5 e b s o Fuly S Loy
Sl (gl s 8 ity Jaa 5 ezl )3 Ols
IS Sgo s (o ymn s Slels aen 55 Sl g
& g oL Sound Level Meter oK Kb ,\;,“fv 8



Dl 5 gl

R

e gy wials § 50 a8 55 I LTPOWS 51 (] o
5l 8 be wals 3l iy do s Yo LTP W5l e
e

Sl SLl )3 tp 85 s 555555 rhans (5 505100
o B s o s Olp Sl 3 (535050585 S
Gt b ol 5 a3y WISl b Olam 05 5 0 e
b o T ot 0 6,555 b NS 53 o
(DRG Instruments GMBH, sl sras| 3551, &uS™ 3l eslecl
oK Lo g5 39 i S5 5S g Ol Germany)
A& odoes (Berthold: LBI51G, Germany) 5™ L

o w55 s A s M 425
e et 9 S e Rl ganls o
S J8 abidr s o e o Rl
L bosls .23 515 sl aum Sl K s Jles!
Ogn3T s ol o &5 4 g 33 ANOVA 05031 5l eslil
(CORT) 09 55455 Olppa bs5 S 3JUT Bonferroni
5 45 S ANOVA O5a5T Lo o Slilg s
5 La0s )T als s 5JUT Bonferroni ixs O a1
5 plsl NS ol s SPSS 3l 5 baw 5 (T (sla T
A (Al cma P /0D ol

CAl 4_3.>-L> L;Lﬁbf)})j_? @H%J“"ﬁ‘d)")@

QJ)ALTP 6\3‘)‘.&43&;&]5—)3 db\:))e ;“Ml.{):.”&
“ o / ”
88

Foly als p (i Oyg3 53 (g el b agl 0 S1 ()
1lS gua CAL 42U (sla0 g, 6 4L
CAL 4 jl ol S EPSP  garsuls )
2l 0L 3l ladi 87 o5 @ el 3 el s
VYV /18 08 05, 8 s gl waaly o Kk
05,5 55 ANFE/Faele K 0g 8 55 5 g da

CAL a>U Wlg e Co ks 4 U ad o3 ald Cew
ey alS g

Osls 3 5l aw laes Ja LTP LAl 5 e o« o0
Sl O 5 b psisda Yoo by b glaly
juaJL;z’,‘_m\A_:SU‘\' Al_..,abbﬂ—\’jjitn*" (A
b oad e S, (Filed Potential) e cla Lty
Neurotrace lelrﬁ (YY) .Ll.sf el ol 3y S
o 33 S5 5eS o 02 T < 5 raled dtees
oJ&M‘JM@:&JML&J},’&”r\JTOJ;@B’-Q
@)J}Séu‘cﬂggqc&bv B A/0 59 5l e s
A sl i § s pa ol oS 5 ool Lus el
el 0 Sl dsls b Paired Pulse &) goes S o5
Ot 58 S e 3 A Sy Sas5 Mes 36
S gl S 25 by 4y Cod 95 K 2wl
/ . e . .
Las g Sl e s 515 5 LTP Gl 6l S0
LTP Gl )y s 8 lsesl 5 s esls Lol conlin
preS NS o pds Al s INpUE-OUUE soxie 1.3
1985 £0) (mn ol (sl Ol ok Ol
a_als aj\JS‘jJJ}:JJb J‘.'\.A‘b. g_igugu” s_g‘j.ﬁaobu;‘.w‘
oéjg.}“gf;ﬁTjjgcn\' ul;“f-auw.ucm:cwb
Lol Ol w9 (et 4 9 A5 (0 O el 0)bgs
il 5 S5 6 uts [Ke5 gy 03016 00 Wl LT
oty S Jlae 5 Ol oot o Bxcel 33l 5
aads ¥ Sl g ol gBJJ\WLg)JJIA;{.A:I}S
S O S ea b Sa)s e Sl oS

. .z

S Gk SILTP @l (gl o 2887 & 50
+S” (HFS:High Frequency Stimulation) Yl LS 5 |
. - - “ z
sEaN e L Y Juls K ol 5
L‘”C‘:"Lﬁ. C~5 9 A oslazul c(va) S 4.“.;[5 (’J‘J’Q Y Lgfdvﬂb
@KJE}JAJL:M.J;U:%MB\){{‘)C&L»Y RIRVIPY



£ el o8 5 Sy 32

oS Sy ple ol de

e e ol 0023 WILTP 03 8 ol s 4
20 :CO, 1h ey 8 o oMl &8 Bonferroni o5 5a 3T
aan gl (P<r /o)) Sl s 2ae CO L 40 5CO,

(¥ Jlages ) (o i

LR QLA pior 01593 53 (S0 o sl 4l gn 31 (o
1lS g CAL 4 3l o i (sla fEPSP s

S e > A a6 Sl K
iy o alaT ses S ans s gl s i
OsasT 3l oslial b ays S WIEPSP o s 2al58l
Ll 5l 8 Ol &7 us askia 4y g 95 ANOVA
P/ V) J S 058 53 OT Slam 5 Sils K o
sl 3309, 8 5 P /W) wslw S 0s S
ez s S s Ssgme (P<e/e V) o 5 s (o 2
%l T s 51 oSl bl gl s sl
sbas el ¥ 5) 65 8 L3 LTP Ul 3l e 5 18 o
o S 38 Olin Oz oF opled s gad aom 99 | Lol
o=l 03 am 53 Sl oo S Y U 4 LTP Wl 51 o
D531 et o e el 0d B WILTP 05 5 55
5C0,2h:CO, 1h glasy S e | &S Bonferroni
(Lo aslin e (gl yP<t/ovv ) ol Jls 2ae CO, 40
(F Jlse)
1 OME5 B o g O g el 555,58 Ol (2

o 09 e sSEL8S (gosp 3 ol (slosls s lia
30l L il s T 0505T L ibsn sl §
Cils La oy, 8 oy ls s Ol 5 g
2305y pl cble (FY/¥s = \Y/VYS 4P<t/vee))
LI 1) b o T Osle 7 Ul o e
i) o il 53 p 8 SBASV/ VAR £V 0590 iy
S5 O35 o 5 Osayph gl S S 5y Sl o
Ogo o ma g Sl lem 9 95wl s Olygs o

FYS/VOFFEEYAVIYD 5 )5 4 cdin g 4 S 3 o l3T

£AY/\YVEAA/AASVA 9 ( m‘)_ﬂ J_g‘jg 9 .S)J._>)

YA

VAW el Sl 05,8 s 5 VIPAEYazsle 5
4S5 OLES 4 g 93 ANOVA UsajT .l &y e
Pl o) s siae L g, S aan o aals (D]
Bonferroni O s ey Cpzsed ol Fypyaay =0V/V §6
5C0,2n:CO, 1h Loy 8 o oMl &8 sls Ol
(Laaolin aan (gl yP<t/ovv)) Conl Jls 2a CO, 4h

(\ Lls5e5)

S 093 3 (Sl el agzlpe S (0
1glS ma CAL 4l (slaly, 6 4l sbaal
CAL o 3l b i GLATEPSP o )
sl Ol als adl A8 o5l s alS s
DS 03, 8 o la il b (S o S
S 098 g3 5wl e s e FAS/OYEVV/
SYAY/ O EENVE  wele 9305 S W/ Y /304l
ot g s PAT/SARNO/OF wele gz 058 s
Cest] 487 315 OLES 4 g 93 ANOVA 0501 ol 4l
Funaa=VV /YA P o) s —wn baoy § o oo
S sls Olzs Bonferroni O g1 ey Cpoved .Cad
CO,4h 5CO,2h:CO, 1h claes, S oy okl
(Y Jlsged) (Way e aed (gl o P<e /v v V) sl ls cne

PP LA g U5 53 G ool agrlse 31 (2
1welS gma CAL 4-U 3l o i (sla FEPSP (gatals
s St a5 S Ko
iy e Gl laes S 4 3 glmo cla s
OgasT 5l ookl b tys § WIEPSP cals 53 2ol
Gl L DMl oS us asidia o 4 335 ANOVA
P/ V) IS 05 8 53 0T Sl 5 Sy oo
5 K098 3 bl ogme (P<r/+0¥) sl 5305 8
ool s 5l Sl s b s o pmn el Jlgx
weln¥ 05,8 S5 LTP Ul 5l ey 5 i asls Dl
Oian s & ol sl 55 b Wl sl lskine

03 Sl ok SAYY s & LTP Wl 5l dn aals &g o5



lSes g g3bens e st 2 ire Sl b

S e5S m bldPr /e V) sl sy olinn OVl g gl a5l e 5 25 S (G131 4 L)
(0 3503) 595 Jlalias Ml J S 5 el 32h 6u°3j—?dd S sl Olis - Bonferroni Ose3T

dj_;’.’f34h 6@0);&%&.&3@:'/'*/\) J)L{

\/¥ A it
T
VY
Ve
<3
“;5% ~/A .
32
3 5
JF -
Y -
./. T T T 1
Cco 1h 2h 4h

_ W oy 2
Gy g bosls . iulejl 3 g0 (sloes S o0 ol d CAL 4l (glag gy 47 Co yuls @4@4 wbwﬁgﬂ tuslis N 15 903

ol s 0l Ol J;.éé.,a llilea] bl il E w‘frlfa

25 (P<e/o0 1) s nadh CO (slaes 5 o ciomed 5 20 CO (slaos § oo dh, CO (glaoy 8 -y auals Codlest |

e

*kx
0o | T

q $ov |

e

-

G|

5ye.

3

F ye.
co 1h 2h 4h

LYABS
oy gt Lol leiT 3 50 (Sloes S 15 ol pd CAL il (slad)s ) o yols b ool ot o Slo 4yl ¥yl g0
ool ols GLE 5 SCila 3 lili] S il £ Sileo

.u\hé@f)\.ﬁd‘)(P<'/"'\)wb)%)dﬂga);&:w’&'&Lﬂjé}J;Sajf&itwbé&;dﬁf;:;;w;bﬁ@%‘m

YAY



£l o5 5 G0

oS Sy ple ol de

W ol Adald i) i 2ea 33

¢Co 1h A2h W4h

*o
2244 TTIN
*%000
00000’00.0000”0.’.’..’
e

LYVYYLIVVIVY A A
A AAAAA®AAAA AAAAA‘A‘AAAAAAAAAAAAA

" ———

(4889) e

Ol Oy ol il 35 90 (cloo g S o LTP (glill Cleze oolS 3ot CAL ol il oukis o (SUSTEPSP ol 3 0okl slowsl ol poidi X s god

b G ) S a0

s g

(aaes o aon (g1 s P<s/0 v 4Y) Col I3 22 CO, 40 jCO,Zh:CO,lh‘5Lae}f¢dg}3‘\:>"CO‘5Lmbme}\:>'-|

4Co 1h  A2h [H4h

.
LTI T IR
A

.
000, 00,4°
. v00d
A al *¢ 2040
Aya hgantia, Ahaaagdang A:A:A‘éé“x

1. Y. Y. £ 0. 1. Y. A q- Yoo "e 1. e 1¢. fo. "
waa .
( 48:23) e

Ol ISy ol il 3550 (loo 3 S o LTP (sldll Cless olS 3ot CAL b jf ouks ok (SUSTEPSP ol 3 ol slows] il poii & 415 g3

(Iadeglin 4o 61 4P<t/++ 1) Sl Jl3 220 CO, 40 5CO,20:CO, 1h (glass & s 3Dkt %

YAV



Dl 5 gl

R

Lo 4

\00 -

Co

Aaldaa sla 09 8
Al 0 (51003 SO e 01350 550055 s 0 13 903

OB 1y Ny g om0 03 Gala )b AT s 3 P<o/one)) Colu gz 5 (P=0/0YA) ol 3 &5, T Olpsle 7 ooy & 5 557 05 8 o 3 gne (sl ook 5 %

Usb 53 & oJS B oae clan S5, 878 I 3l
Wl ol L 0 =55 5 el g g, )
Bl oG5S Ol > b Ogny g ool DI 4 od Oy
B 5 253 LSS el 7 s bl el
Sz S dn (i ) 55 o o2 4 HPA e
Cl o Olge Dlalllas &5 53 (YY) L5 0 St
Syd gt slS g 3 LTP LA gl ol ny
Jsb 15 sole el o 51 S Wbl s (Y4 YA)
NR1 5 NR2B (cladly 5 o 55 el g ls b Ol 95
xS 5> 5 ol 5 53 gl oy NMDA (clao S
D e T U L
Flb ol 55 0a gL il 652k S da wolllan
S ods S (V) 3 0dd Il s odys s
b ks e Ll o el JUis 4 gLab adibl> > D]
> (Neural — Cell-Adhesion-Molecule) NCAMs _zal S~
23 S5 Gl Sape 46 QoS5 ) il sea
Al (et gl (g S 5 o e LIS

as awly el a8 gy el SISH(FY)

YAL

Ll ol 3l isles MeantSE &) guoa s 03ls A
z -
& - / T &A" - -

JLZ&)Jﬂ@HL;J)J‘ ﬁb@@@‘}’
S0 ool 5a CAL 4ol g0, 5 )5 (b 2y
3 ol ) Sl s 8 3 8 e 2 gl

M . . ." . - / 3
25 S5 0T (Gho 5 (2 me 03 58 5 S
C'_D&L‘C,&waj\’j\ O‘):Aqdbjjéjbjlgr}»m
S LTP 6&1 <=J& 9 A.sLs Lgbhcd\i g,\:.& 9 <als B u.@lf
basd e Jb 3 O 8 al 50 CAL 4l a0y, 9
/ . . / . -
S s 8 aie b g O S8 (6 S 0l
Lg\_stjjj BE) oJ._S)b‘T Lgl.)..,a U"J’u )ég&uw}/ﬂ B
dlﬂc&i\.\j}&&bf}\’Ol}qubjjﬁﬁl—
.w\drﬁéu&yj\%@'\)ﬁqdyjﬁ CJ'.’“
. P
S5 a4 S Uy Sl B (i JalSS ez S
H@}@vaomouuﬁ@ww@1
Sl C)L BLNtSL JAKX 89 » u}:.o.c Ql;\ JS\}B'J
s il g NS ol s 5 gl
L;DUjﬂdgLﬁjj‘&lccuxt}iﬁ&uwT



£ el o8 5 Sy 32

oS Sy ple ol de

SLTP W s Sl ﬁﬂ S oS (CaMKIT) (1 93 500
=l Oy 5 (FAX) LS 1) ol bl LS5
S b b e i oo Bl ga 3 s
Oz &5 llas (FA) das o a3l | el LTP
J}l{l_é QS‘AL_{M &L:J ‘Lf"):_"“‘ JL.JJ LY 4\{ Lloals
Al s 2alST (BDNF) 5ie 5l e Sy 55,9
LS5 g dae 4y a ST ol 259 5 BDNF (F05V)
a5 3 o el S s sl 3 S AT
et L glaces ST G5 b sl 0lss 0K
Jluub%uju»P‘u:;Jb)yd‘@T
Cled a ST was 0 Ol ol o sd o slee ol alisl
) Z -
5 ekl > o (ol ol b s ST gy
J;.:\_A L:JLEAJ.} ol ngjj,b}rj}] w\{}?& LTP
. . Z . - . .

o SR b 09 e S, ST tal8 sy LLTP
2) Ll Bl 53 O 50 S5 558 o 293l

=~ N . g s
w)‘)_( Aanb.ﬁ g_<) 2 cVA (OJJJ @)&lb)}‘ LQLQJ}A
(ff) Sl 0l

A4 - / . . - /

O35 5SS 65 o3l ol adlllan > e 8

. £ T

gl s il o SSIK s Hr

. s ’/ ‘;“ . . .
2 O Jo A8 I8 30 Sbls £ O3 7 s855585
tle)Jb. OJJJ PP L@.;T C)‘JJ\A 6}:‘3.@\.«3 °}J? 6\.&&}.&
M /. - . :.L.. .- .
ﬁﬁﬁw“\bﬁwﬁjﬂd}*’w}“ﬁbw
CL»:O:}_:JBA}IL: d‘}_’:’u._ﬁu.l\jL_,a ol |J_>:|

- Z .

oo il a1 GilasT o9 8 Slilg 05 553587

Sy s T Osle s 031y 550

YAo

5 (03 el Jildn L3 sl o ) ol e b
el po3n el Jee (gl ol () 0590 L
U955 a5 (MV) CA3 b (F 8550 1> o
oy 338 o (YF) als s clals w88 s 15
CAL b Sslal Eel slm ol b 05 el o
sl 3 s M5 55 gl sl e
2L (YAXAXY) 55 5 o LTP o 55505 5295 5l
S3PPosn 530 2 09 eSS Al ossm s> Dlalllas
il 5K S o> B CAL asb a0y, s
059,V Cde Vb 5 e o Jlis e o adle
Jsb g arls 5 s sl o 28l g S35
Gl 0ad )R CAL aja cBigs s b s
oo = r-{‘f“ 23 ol 5 J<i> sk s (1Y)
OLEs sl (S5 el b agarl e Cdle CAL 4G o
s aallle 53 8 ol Sl 53 ol (FY) Sl 0
S LS 05 sS85 050,V 5 K 25 b
ol (FF) Gl oad 35 aa saOg,y ol
iy s sls cle a5 e bl Codles|
CA3 b Lals,s Sos b i sl 6,8 ol
CAL a>b | auglis j3 ujmul L CORT 35U oo ity
> Il &7 ot ol Oz (¥R ¥8) 05,8 o LS
03 S dm yoma g BCA3 (g Og)5 (o550, 00
il s (1Y) 335 @ CAL Ll 5 (5585
Sl oulab Olas 3 psle il &7 Sl 0u 0L
255 el (8 gk Lo WY o 5T el palS
s s o (LIBHSD2 ) Y b 5550,
4 g8 005 ol plin dstus 3T pl 7 lsT
O 0> Oysh Gl A 05,87 Jb i 5 095,58
el CBlain CBlse oS 5 NS ol Bl
J—<i-’ Sllas (M) 236 A5 51w Oliss L3 (sulalb
S5 JsSe laenlSn (55 g el ST ) (ST
ol o> ey (S SRS 0 s sl gy



Dl 5 gl

stz Al 2 iy S bagelye

cadise Olalllan 3 Soae Gl o s ey 55 g abdil>
ol odalie Il L;L«.‘b—‘ Jﬂ&b J\ L§<’1 (ol 03ly OLES
A3l s O3 0 5557 SRl 3 W5

_
Sl Rl

B9 Ciglae O se 4V 0V Jlj.\.bu C’b J.pl;— e o

Sla S ahy s 45 (el DL Sy o e o200

));L;ad)biwl:«:¢f>wg,J}w

References

1. OConnor TG, Heron J, Golding J,
Beveridge M, Glover V. Maternal antenatal
anxiety and children's behavioural/emotional
problems at 4 years. Report from the Avon
Longitudinal Study of Parents and Children.
Br J Psychiatry 2002; 180: 502-8.

2. Coussons-Read ME, Lobel M, Carey JC, et
al. The occurrence of preterm delivery is
linked to pregnancy-specific distress and
elevated inflammatory markers across
gestation. Brain Behav Immun 2012; 26(4):
650-9.

3. Nishio H, Kasuga S, Ushijima M, Harada Y.
Prenatal stress and postnatal development of
neonatal rats--sex-dependent effects on
emotional behavior and learning ability of
neonatal rats. Int J Dev Neurosci 2001,
19(1):37-45.

4. King S, Laplante DP. The effects of prenatal
maternal stress on children's cognitive
development: Project Ice Storm. Stress 2005;
8(1):35-45.

5. Meaney MJ, Aitken DH, Van Berkel C,
Bhatnagar S, Sapolsky RM. Effect of
neonatal handling on  age-related
impairments associated with the
hippocampus. Science 1988; 239(4841 ptl):
766-8.

YAl

& S o
Slaiss Ok axlsn I Ul o g 3
a0k p g aale s (S5 S3ITL gl s
4>l Soos e jlead &b (WTEPSP Caady 4
SLTP Ul s JDest] slow| R 3 8 58 CAL
(] ->>J<;‘ T 050, F8 5 Olj,8 s LS de (glala
g Gl s gl ol Sl e
ST 9 25 p O35 3 O o O S8
5 Sl o T Bl g 2S5 e

6. Ogawa T, Mikuni M, Kuroda Y, Muneoka
K, Mori KJ, Takahashi K. Periodic maternal
deprivation alters stress response in adult
offspring: potentiates the negative feedback
regulation of restraint  stress-induced
adrenocortical response and reduces the
frequencies of open field-induced behaviors.
Pharmacol Biochem Behav 1994; 49(4):
961-7.

7.  Vallee M, Mayo W, Maccari S, Le Moal M,
Simon H. Long-term effects of prenatal
stress and handling on metabolic parameters:
relationship to corticosterone  secretion
response. Brain Res 1996; 712(2): 287-92.

8. Rogalska J.  Mineralocorticoid  and
glucocorticoid receptors in hippocampus:
their impact on neurons survival and
behavioral impairment after neonatal brain
injury. Vitam Horm 2010; 83: 391-419.

9. Bliss TV, Collingridge GL. A synaptic
model of memory: long-term potentiation in
the hippocampus. Nature 1993; 361(6407):
31-9.

Son GH, Geum D, Chung S, Kim EJ, Jo J-H,
Kim C-M, et al. Maternal stress produces
learning deficits associated with impairment
of NMDA receptor-mediated synaptic
plasticity. J Neurosci 2006; 26(12): 3309-18.

10.



£l o5 5 G0 oS Sy p ol oSl s
11. Yaka R, Salomon S, Matzner H, Weinstock 21. Davari S, Talaei SA, Alaei H, Salami M.
M. Effect of varied gestational stress on Probiotics treatment improves diabetes-
acquisition of spatial memory, hippocampal induced impairment of synaptic activity and
LTP and synaptic proteins in juvenile male cognitive  function:  behavioral and
rats. Behav Brain Res 2007; 179(1): 126-32. electrophysiological proofs for microbiome-
12. Lemaire V, Koehl M, Le Moal M, Abrous ggt-bram axis. Neuroscience 2013; 240: 287-
DN. Prenatal stress produces learning '
deficits associated with an inhibition of 22. Yang L, Pan Z, Zhou L, Lin S, Wu K.
neurogenesis in the hippocampus. Proc Natl Continuously  changed genes  during
Acad Sci 2000; 97(20): 11032-7. postnatal periods in rat visual cortex.
13. Yang J, Han H, Cao J, Li L, Xu L. Prenatal Neurosci Lett 2009; 462(2): 162-5.
stress modifies hippocampal  synaptic 23. Dallman MF, Akana SF, Bhatnagar S, Bell
plasticity and spatial learning in young rat ME, Strack AM. Bottomed out: metabolic
offspring. Hippocampus 2006; 16(5): 431-6. significance of the circadian trough in
lucocorticoid concentrations. Int J Obes
14. Rabat A, Bouyer JJ, George O, Le Moal M, g . Y
Mayo W. Chronic exposure of rats to noise: Relat Metab Disord 2000; 24: 40-6.
Relationship between long-term memory 24. Manikandan S, Padma MK, Srikumar R,
deficits and slow wave sleep disturbances. Jeya Parthasarathy N, Muthuvel A, Sheela
Behav Brain Res 2006; 171(2): 303-12. Devi R. Effects of chronic noise stress on
15. Berglund B, Lindvall T, Schwela DH. Zpat(lja.lt_memc::y 0{. rats in rglau?n © neudr_on?l
Guidelines for community noise. Geneva, dendritic —alteration — an ree radical-
WHO. 1999, imbalance in hippocampus and medial
’ prefrontal cortex. Neurosci Lett 2006;
16. Moudon AV. Real noise from the urban 399(1-2):17-22.
environment: how ambient community noise .
affects health and what can be done about it. 25. ::‘)' S, (_:ullzn Wg, ;An]:/vyll_th,_ ROW?” Ii\'/lI'JP
Am J Prev Med 2009; 37(2): 167-71. opamine-dependent tacilitation o
_ _ induction in hippocampal CAL by exposure
17. Mehdi MR, Kim M, Seong JC, Arsalan MH. to spatial novelty. Nat Neurosci 2003; 6(5):
Spatio-temporal patterns of road traffic noise 526-31.
poIIu'_uon |n. Karachi, Pakistan. Environ Int 26. Paxinos G, Watson C. The rat brain in
2011; 37(1): 97-104. . i i .
stereotaxic coordinates 4~ ed., Academic
18. Ko JH, Chang SI, Kim M, Holt JB, Seong press, 2007; pp33,36.
JC. Transportation noise and exposed . . )
population of an urban area in the Republic 21. Qc/ljgg'xvat?gnBtSo. Pclﬁfgrf:(t:y ;1;;2: ga%pogﬁggiisé
of Korea. Environ Int 2010: 37(2): 328-34. load. Ann N Y Acad Sci 2001 933: 265-77.
19. Europe WROf. Night noise guidelines for .
Europe. WHO Regional Office Europe, 28. K'm &, _Song EY, K.osten TA' Stregs_eﬁects
2009, in the hippocampus: synaptic plasticity and
memory. Stress 2006; 9(1): 1-11.
20. B M, Talaei SA, Salami M. Th .
0. Barzegar M, Talael SA, Salami ¢ 29. Diamond DM, Campbell AM, Park CR,

effects of prenatal sound stress on the spatial
learning and memory of rat's male offspring.
Tehran Unv Med J 2011; 68(10): 570-7.

YAY

Halonen J, Zoladz PR. The temporal
dynamics model of emotional memory
processing: a  synthesis on the
neurobiological basis of stress-induced



Dl 5 gl

stz Al 2 iy S bagelye

30.

3L

32.

33.

34.

35.

36.

37.

amnesia, flashbulb and traumatic memories,
and the Yerkes-Dodson law. Neural Plast
2007; 60803.

Sandi C, Woodson JC, Haynes VF, Park
CR, Touyarot K, Lopez-Fernandez MA, et
al. Acute stress-induced impairment of
spatial memory is associated with decreased
expression of neural cell adhesion molecule
in the hippocampus and prefrontal cortex.
Biol Psychiatry 2005; 57(8): 856-64.

Weinstock M. The long-term behavioural
consequences of prenatal stress. Neurosci
Biobehav Rev 2008; 32(6): 1073-86.

Marian Joéls HIK. LTP after stress: up or
down? Neural Plast. 2007;2007:93202.

Morales-Medina JC, Sanchez F, Flores G,
Dumont Y, Quirion R. Morphological
reorganization after repeated corticosterone
administration in the hippocampus, nucleus
accumbens and amygdala in the rat. J Chem
Neuroanat 2009; 38(4): 266-72.

Hajszan T, Dow A, Warner-Schmidt JL,
Szigeti-Buck K, Sallam NL, Parducz A, et
al. Remodeling of hippocampal spine
synapses in the rat learned helplessness
model of depression. Biol Psychiatr 2009;
65(5): 392-400.

Magarifios AMa, McEwen BS, Fligge G,
Fuchs E. Chronic psychosocial stress causes
apical dendritic atrophy of hippocampal
CAZ3 pyramidal neurons in subordinate tree
shrews. J Neurosci 1996; 16(10): 3534-40.

Magarifios AM, Orchinik M, McEwen BS.
Morphological changes in the hippocampal
CA3 region induced by non-invasive
glucocorticoid administration: a paradox.
Brain Res 1998; 809(2): 314-8.

Lowy MT, Gault L, Yamamoto BK. Rapid
Communication: adrenalectomy attenuates

YAA

38.

39.

40.

41.

42.

43.

44.

stress-induced elevations in extracellular
glutamate concentrations in the
hippocampus. J Neurochem 1993; 61(5):
1957-60.

Gerges NZ, Aleisa AM, Schwarz LA,
Alkadhi KA. Reduced basal CAMKII levels
in hippocampal CAL region: Possible cause
of stress-induced impairment of LTP in
chronically stressed rats. Hippocampus
2004; 14(3): 402-10.

Lisman J, Schulman H, Cline H. The
molecular basis of CaMKIIl function in
synaptic and behavioural memory. Nat Rev
Neurosci 2002; 3(3): 175-90.

Radecki DT, Brown LM, Martinez J, Teyler
TJ. BDNF protects against stress-induced
impairments in spatial learning and memory
and LTP. Hippocampus 2005; 15(2): 246-
53.

Duman RS, Monteggia LM. A neurotrophic
model for stress-related mood disorders. Biol
Psychiatry 2006;59(12):1116-27.

Cohen-Cory S, Kidane AH, Shirkey NJ,
Marshak S. Brain-derived neurotrophic
factor and the development of structural
neuronal connectivity. Dev Neurobiol 2010;
70(5): 271-88.

Kim JJ, Koo JW, Lee HJ, Han JS.
Amygdalar inactivation blocks  stress-
induced impairments in hippocampal long-
term potentiation and spatial memory. J
Neurosci 2005; 25(6):1532-9.

Shors TJ, Levine S, Thompson RF. Effect of
adrenalectomy and demedullation on the
stress-induced impairment of long-term
potentiation.  Neuroendocrinology = 1990;
51(1): 70-5.



{éw‘/’.g_}%éyl u'[";f@)fj[‘da{;/bﬂ’u

The Effect of Noise Pollution Exposure during Pregnancy on Long Term Potentiation Induction in
Pyramidal Neurons of Hippocampus CA1 area in Male Rat Offsprings
Sajjadi F.S., B.Sc.}, Talaei S.A., M.Sc.?, Salami M., Ph.D.>, Hamidi Gh., Ph.D.*
1. M.Sc. Student of Physiology, Physiology Research Center, Kashan University of Medical Sciences, Kashan, Iran
2. Ph.D. Candidate, Physiology Research Center, Kashan University of Medical Sciences, Kashan, Iran
3. Professor of Physiology, Physiology Research Center, Kashan University of Medical Sciences, Kashan, Iran
4. Associate Professor of Physiology, Department of Physiology, School of Medicine, Kashan University of Medical Sciences, Kashan, Iran
* Corresponding author; E-mail: hamidi_gh@kaums.ac.ir
(Received: 13 May 2013 Accepted: 18 Sep. 2013)

Abstract

Background: It is believed that cognitive processing is easily disturbed by incompatible environmental
stimulations. Many studies have shown that prenatal stress affects fetal brain development. The aim of this
study was to evaluate the effect of noise pollution exposure during conception period on neural activity of
hippocampus CAL area in male rat offspring.

Methods: Four groups of rats including a control group with natural pregnancy and without any stress and
three groups of pregnant rats exposed to daily noise stress (intensity >95 dB, between 8 A.M - 2 P.M) with
durations of 1, 2 and 4 hour (s) in the last week of pregnancy were included in the study. Then, in male
offsprings of these groups, fEPSP resulted from Schaffer collateral neurons of CA1 were recorded and
evaluated in baseline state and after LTP induction with tetanic stimulation.

Results: Our results showed that prenatal exposure to traffic noise pollution at 3 gestational week, reduces
amplitude (P<0.0001) and slope of baseline synaptic activity in hippocampus CAL area (P<0.0001) and
furthermore interferes in hippocampal LTP in comparison with control group. The serum level of
corticostrone in the two stressed groups (2 and 4 hours) of rats in comparison to the control showed
significant increase. But, prenatal exposure to 1- hour noise pollution caused no significant difference in
serum corticostrone level.

Conclusions: Based on the obtained results, daily exposure to noise pollution in the third trimester of
pregnancy for 1, 2 and 4 hour (), attenuates fEPSP features of hippocampus CAL area pyramidal neurons of
offsprings.
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