dﬂj/éﬁﬂfj[ﬁ:ﬁb/}ﬂjﬂd&@ L}“:‘Aj_f:' ‘JL&
WA NIAY Sliaas j (FD by o la) Fojlas i) Sl

Slmo e L8 O Slos g 59 H Cawog oo Wb

Tolgsa1s O 50 578 ((Gr9iBT 1,85 558 (Guwes Jxedé 8 ! ol Sgame 557
Ot QLS QST (S p5le ol8tils 65 0 78 Do S o 063355 Lo 5 (S35 03,5 s3> oltils )

Ol QLIS LIS (S ke ol ((535) 1 5 it 5 m a5 S Lo slo 5 (5500058 05,8 ((s3sh 8 12T skl -
UL&K thﬂ\s é‘;‘f. rjl& oli.fd‘: ¢$a}o& &:‘j& -y

oSy

Cod s yob 4 |y (e Sl JolSS (S5 slanl )3 (39,58 slaylae (b cllad g s glaply tdendo
Gb o9l Camg e qsas oSS )0 (aee s Sl U (I8 (o) el (S e 518 U
el o8 (S0l > Sblges (0590

B hlejl o 09,5 93 )3 (Sig) VB e 3 sliay 315 5 alymo Sage WA 5 adllas (il )3 145 (ydg
Pl plia b g oloj 51 5503 09,5 5 (Wald 09)5) a8 ()l (Sl =58 (sxmb )93 13 09)5 S B )S
2 A oy 5l ey Sllge (b bl (390 09,5) Lily Syan JolS (S0 10 0590 cal Jsb 53 55 9 iyl
59225 dnloms o] (b 00 0390y Cluws i Sbw (595 8L (sl p3Y (loj e ad sy uyge o Slo
5917 aalllas 5 Ao plonl Gialojl dule ¥ 55, 12 )3 .85 )15 duglio 350 09)5 93 ) (gl o (slabge 3 )Shes
S ploal (6150b (g)lul liee Ui glp g 3l w5 g Slisle;] w8l Aol

3)30 09,5 3 395 hlied & S (g BB gy 2ali 09)5 g (Dlx g & e Oloj > W
OBb Gln 1y ieS Colue (0,6 =)o d)labil Ll 53 4Bl (B9 slaSge Cuizen (P<0/ - )03l s
9 ol ol 13 o Sltlojl Jol dass 53 3)90 09,8 & Conus 10L5 095 yigg 3 ,Shas (P<e/+VF)iS o o S
3l se S5 3o 53 1) (eliie 5U3) )i 05

Ul Sy o glaigSs ams )15 30 cos |y o jlo )3 plad (soeie Wlgioe 555 5l oy e 38 S Ao
imd e s Gl ol e bl jlo o (555 o538l )3 (6 ytaS

e Ghge il o gl Cung me (b dlasls 1 gl 5l

55 Dl S e LIS (S e ol LIS 1 G O ki) g5
Email: salami-m@kaums.ac.ir



QKo 9 o dgoxe J570

e ige lad 8 Khos p 595 3 Cung o Wil

Sssys 4l pl (NGl (69,0 )8 absl>
j\ﬁmﬂ;,m)u&"”{;yﬁmu»gbw
Ve sgde oS U8 e b s (Ol gl WSS,S G b
ol 338 ol gl e dby & 0T Ao
s JolSS Gl e Ol 4 Sl 4 il S
U‘j:'. < U'-[‘J"L" Sl olile a iU J}A J;u ‘57}-‘*34
3] Lglajjzﬂgfslf}::.a (o L;LAJ.LE ..L.;L«ASC_J?
ol @ty dhsl 5 uS o Jass 1) Mg 51 e S
PO N (- I o | g VTN It Py -
u‘i‘)"“p LQLAQ;‘}" &S Sl odd o3l ol Jt.e Q‘}.&
J.EJ ‘\.a 4\§ \) Y-n’laZC BL 6‘4.3.:.1{ Lgl.&)l:.é) Q‘?
Sl o8 4T alin AL CalS g @ el y A oo
J’“‘)@J"““‘)}i‘)‘ ("')MJ@ olis Mb@)}j db
sl 59,5 J3 4S5 oo opl 4 3L e ool gla 28
S 5,15 5L bl sy JSE S losss 4 il
o s (S5 5 ST B Jals 5
RUAPR WP
b alex 5l o)ls sy 5 sl wlee adl
I & Cod alS e 35030 Ol T Slalllas
3 e s Sl s 5 035 ol b James
J,QL(: 03 25 o esd Lol w (ola S 05 &S aT
Slad>s (sl wils s 0T dg 51 e
ng.l.:\.; Jg.& s by &L:.’ 3 ey e Lg‘abf.“f
Ll LYY AY)Llesls )‘j; PB4 S48 u;'f.L‘T.’J:“; DL w_L.rn
bl e 9255 OB LT & pab5e ol L LI 5o
J:gﬂbg;.«”ﬁw“ewdbﬁw G Aodes &
J:Stv'g"_,bﬁb g#l{}:.& M‘j LQJLUJ LsLhev\J_v\._v. ‘Mb@
adlae 9 Conl Gy s (65l Ol das o I8
O oda by Jlgw opl 4 Ol C.»L, slly 53 Lol
2 gl e g 2l 3 Shes 55 5l ny e S50

4o
Sl 53 (el e 4 (e a3,
A o Bl e ol oSS 5 o 15 (S5
a0 Shas DI LIS o o $3955 33 ¥ 85
W R LO-PASL @il Says sl 3 Sles
e 03 (634 JMae 4 omae glasllke K 3 e
&S Col odd Sob (Ol ol anlllae O lbiliey ol
Ses 5 Sl Fab gl by LIS sy
1465 O-Nwl Sl sl ol o 33 Ol
Jasl B b 5 (S S Sl oy e G0y 5 &S
I S CO N UV W L g PR P (MU SR o Cow
s (Gl Sl o) 93 4 3o BT 4 2 4 4l
Gl is e 0y93 ol ey Sl (S5 blsl s
SN (0 0L (g (il Sk S o oo
22 Ok oo Rl s SaeS e 4 Ry 5 (1
3t ot LU G S e 25 e (Sla i
(st dlesl 5 seb 51 JS Bl 53 Ligd e MLy A5
S| PR e R e GEL Y L UG 1 W B PR | P
Sl 0033 Oler 3 e w25 ol LS
33 il Sl 0T Jobs 5 ey JIE 56 Wy
Gl 0Pl 5 Shs 5 S5 Gl
S sl s SIS sl fuls ( Lab
Oludl b Ul @T s a5 &S dimn 5L slay,
GlS bl ()l ol Els 2Ll 25 Ols s
Slp S 0T a4 by e SleMbl oS ol dibl 51 o5
5 Ol Jgb 53 3,8 o 5153 eslizal 5 5n 2lab ol
& Jb,s (task-specific information).s .
Lig e p e A 4 bye SO
Wl x5 6 (trial-specific information)
85 Sl ABRS S 5> 8 Sl lamb S
35 glad 5,8l 5 bl Caliee JISKEI 5 5 Sl 0dd
ool ez 3109)5,05 odge 4 1y (gl EE Oy

ooy lad bl a4 by e SledMbl S5l 6l i

VA IFAY Ol ¢ £ 0 slosd uddil Jlo ¢ Sl (K3 pole o518 ing% oale dlxe



QKo 9 o dgoxe J570

e ige lad 8 Khos p 595 3 Cung o Wil

a5 3 S a3 Ol 48T Sles Sde 5 (s

b T ol 01508 5o 68l
510l (Aquisiton) iyl b g, 8k d o b s
365 co s (Jlemd) O e glacan 3l S
2335 3boyles b4 0T 6o, a8 Jl= 53 5l (O jre
tjj.iL?Ugbdlﬁ@\;'s@rj\?)..u@ung
S o aeli a4 5 035 (bl 5 b 4 R LST
S 5l 4 Ol DS u,gou;ﬁ(.@f@ slegi
SLad ol ol e e (S gyl 43 oS al, K
ey bt S e g Gl e e 5 b e 03l
Olas ST (gl e 50) Ol g5 5 Sle o100 &
23 2Ly 3l g Olpm A8 435 a3 55 st nlesT
sl Sl 53 Jsane b 4 S (o ld g ,a OT
i @ 5l oyl 0yl 55 OT 31,05 (gl Ol s ¢ iule 3T
Fbe bt 4 gday Ol )5 5y, 4 Lol 55ls e
55 B 55k 4 Olp STl o 43580 )05 35
N30T oy 38 g 1 ST 5 53 (idee Sl
R R P P U LB P g
O3 5 Slbl (6 g L 5 ey S (55, 45610 Sk
ST Glalid 1y 35 S ge o l3T 3 3 e o5
Srrs Dl 52 U5 5,5 (0SG5S Ol g 4 3650 )
ol T Jooes BU1 5 sl vﬁ)ﬂ&j\e:L&;.»lQﬂth
e op 48Tl S Y bl iy | S fous
03 S Comsn on s LaST Jous 33 pe o Lb
S ol Slasle3T Jsb s e cnd Ll 51 S
ST | S Sl 5 o oge 4B & s s
Coldr S G o o) T a0 |y Ol g oS 2lejT
S35 4sB10 Gl m s anl |y S iy &S I S
SlesT Sl ol 55 Ygama otiy 15,8 15 0T
S 3 Ol Ole ol St dE 1 ey 5L e L1
355 i 4 G L O oSS Sl e g ok 4l

DS Todimn 2lasT dids Vo 3l ey 2358 g0 0kl S,

5 9

N5 gl S W o, g5 s )l
pshe oty (5405 53 Dlikos S 0 )3 059, VO sl 3
Gl i Sl o058 3 s f el oL (S
3 @lpe Gy 715 8 15 lesT s gl s
5 Wiy Sl 1Y Ll s 55wl Sy, dals oy S
sl s 5 (Light reared, LR) G, 6 celu VY
il p8a b W5 0l 514 555005 8 3 ol e
.(Dark reared, DR).zb 555, JoS L6 5

3100 B L OT S S s T Sl
22T 3 OT Sl (e LB &5 Sl el B Ges
5355 e (o8 (Ssles Cead Slgzr 4 Sl 050 o0
e 5 K 53 el YO gl b Sl S5 &
25 Fasle ) sgde & sk 4 3,8 e )1 e
c))\f-.\;M:;;;.\J_gt}ilso,ﬁ)'\p,;@é\}gTéu
25l sk e ol S Sl amys Yo spue s O
26 il gl (e 0T 55 o 5,8 15 U
L3 BB Sl 55 Olse gl 5 05 b SlaslesT dob
by )33 K G b Sl 4 same cpl 305 3 g LS
I3 2T 5k S e YL 53 5 (6 e Sl VA gu,l s &S
Sl 4 Jlal Gk Sl s edd Hgise Sl S
338 poyd el Jb 3 (hle3T 4y by e Sl

Jeol slresls (gum GIUT 5l cplonil g
U5 a5 OLs)” polazs il 5 SelesT sl
She s Cadsbes SlLn LT (ol 1 Calibes Slekis 50
561 S Gl tdn ol 0l o3lizal 3515 1 ST
ml e Sl bl 3 0ds 4 S LS @ )l 5
T g8 4 b e SEMLIG S o ol 3 15 OG
i) olamst gl Ko 031 4 L 0T ol o
4o 5l 3 Ol O oy b Ole o (Glo (slao)US™ 53 0k
S o Olas Sde i (11 gl 33,8 Jlo )l 5 palS
o jo 53) Sty Odowny B ok (b dla Sle 53 Ol g

va IFAY Ol ¢ £ 0 slosd uddil Jlo ¢ Sl (K3 pole o518 ing% oale dlxe



QKo 9 o dgoxe J570

e ige lad 8 Khos p 595 3 Cung o Wil

ol S8 s iy ads B b Sl Lk, o Sile
sl o.\.&csbu&iu%d&&)ﬂ
el

S Gl St il b6, Sl d e s
23 05 by 5l ey gl e Sla e B Lol 0287 U 5b
23 edd (b Cdls 555 S I |y Sles 6 S ST Sl
ol 0s3 8 denloen g 45 S 15 b e oo

S bl ande YF Gl odeT s 4 o
Ol i 31 48 2T S0L asle YO ol s (5o 2 50
FB Ol S 058 Iy S Sl s ks b
058 4 Cemi DR 03 8 55 Sl 5 Shee o iz 5
\ J§.:« 3> &S AJ; Olea .(p<2/++Q) 5,05 55 LR
536 6 S Olj e 53 LR 658 ol ok o3l LS
VY s Ol cplanl ST Sl s Sl (65K 8L 4
b e 5 258 odalie DUl B55eT alsl 4>
O 3 es S 33 53 sy Sl i sy e (5,80l
by 53 S 8L Gl Y Ok ol el a3
FVVYEOAY 55 4 LR o5 8 ol o 3 033 sl
DR 558 Gl 5 436 \WAVEY/FO 5 YO/\AED/YY
il e 45B YY/AVEY/A Y4/ YAES/OF CFV/VEEF/55

33 edkd b Cils L 51 sl anlllas glassil
o 58 il e S 035 Iy S Sl
05,5 53 2 55 p33 5 sl Slaiss > s 4 O,
b iy 5 BB 5 LR o3 S Ll o 515
53 Ol lg (p<+/+¥F)aas s Ol DR o5 8
duy 4 (2o aud) ool 5y 05,5 55 5 Shee
Gl ods (b Sils S0k (Y JSK8) ol aBl ralS
4 LR 058 1y pow 5053 sl slajas o> 5w 3L
EHFA 5 FAYN EVVN/AF ASY/FVEN e 5 s
AYV9ENONA DR o5 8 gl 5 e il FFANO

Al oo e Sl AVP/FNEN /0 ) WN/PAENVANY

S Sl 53 isn o) Joms 7 sl I L s B o
Aol L aljgy ada¥ fge a0 Oglite |8 d>pa
Sade o (ml § samen 5303 7S (on a2 1y (laida e
aeder VP OT (b oS 48T Jsb 555 # ey 23T
s 8 plilon 8 53 Sl (555 2lesT
£30 Ay sl al o JoaSS 51y bl

ol 53 35 el (Probe trial) gy al> e on
) Sl @S Jous Olpm &S ol 4 a5 L o> e
03 pls el ) LT 5 adls 5l | Iy S Lils o
S CEF Sy 30 S5l Gl Sl Al e )
(G 5K 8L 4 3B baels a8) ole3T o 3 Sge
S8 5l Glaiad I eSS 53 1y 3 Ly o 2
by o 0l cp ot ST ke Ol e 4 .ol 0k, 08 5le
Ao g gy el 035 0T 55 S UF & 5y e 4
S bl ol las— gly (e el p Ol &S
Ok Js b5 Sl sk 4 & 5 Sl 03 S e Iy 1)
Sl o pl 53 a8 Sl S5 w0V LOT 5 s S
pe Js 5 S Jsb 40 A Ll e s 2 le3T
L gr 42213 Sl I B e e DL I ey 5S> s
538 ol 5L eSS m o sl G LeT Sl i e
Js A= y5 &) Sb e g 0o kb Ol D
JA osTol 5 8k Ol Llas (g S a1y
s g

Con 3o e an Al el Sl e
Jols (8L a0 b alis al> e S «S” (Postprobe)
é&@b)@m,&;ﬁr\eﬁ\@lg\}uw)%
93 dmlie (gl Sl Solows (65 8L 4 436 Ol s 0T
RO IS EYPARTY 3

S5 B8 Sype SlaleT 5l edal s 4 b
35 b 5 SPSS Ll e 5 b ILR 5 DR lass §
5 5 o3l 0303 Ol (gl s aslin it (g LT

(ST 3ysm 058 53 53 Sl LB, e oS

A IFAY Ol ¢ £ 0 slosd uddil Jlo ¢ Sl (K3 pole o518 ing% oale dlxe



QKo 9 o dgoxe J570

e ige lad 8 Khos p 595 3 Cung o Wil

BB Ol b Slisle3T Jgl aass (b o5 (sl S LlaxsldE

oy Sl S 4 S Ol Sl 3 xS
p<s/e )l

oo —o—LR
W —e—DR
% Yoo
N A
]
o e
3
i Fer
Yoo
\ ¥ 3 ¥ 1) s

9y 2 50 a0 ) GlalosT slass)

35 e Gl i @l eld b il (Sl Y S8
&1 5l s Dl S 3L cgr DRLR (glaey §
Fabye sl Sl s Shes g Sioled gl m g0
e 5 .l o 0313 OLas aas ¢S oy po 4 4l 5 dnd
35 jaS GUlg s 4 DRey S 55 Sbles LRes S0
AL Cgr § ke Silas O350 4 s ol 6,50k
S ¥ s o Skes s Sl ol (P FF)Lles g S
25 OO o pokty s 5 L o baie SlilejT gl

sl iy w3l eg 8 93 b,

¥ - oLR
£ *DR

(a9) Sl (g 98w s yoinsy 5132559590 Gloy ko
-
B3

Sinle3T s

2l sl s sl Y 0l oSk ¥ S
3w Ao 3 e ads ¥ b DRGLR (glaoy §
Sl 51 o Ol 53 Tdoes Sl (65 i o ol 3 g
}>JA4§M>@QU~JJ§:~.¢M u}{)&éc\fg{f)\)é
anlr ¥ b plin LB gy b gl laise 1 es 8
Sol3 gme Nt 457 (g g 4 Llodiide 35 1) 55 3 Shas

.55;6“&.&;5\.:;»}&):@”?,:)@)&

Te 0 03 o kd G Ol Dol oSle
S5 4 <sp A 03 DRy LR o8 55 sl
234 bl Bl e 458 VO/NFEV/AY 5 ¥Y/\SEB/AY
i jasis y Ll S SOU— g b Ll
3 e Sl 4 Sl 03 Slow (65K Al WS ST (glasbs
Joe S (SOb s Wl By Sl
055 S T S0l gabse ol P/l S
U5 S i s 4 Jlie 058 L amlis 55 aals
Col azils T 5l s e Joe &1k 55 s 5L
AP/ VB AEL ol gm0 8 53 m M ol oS
Ol e JaleiT adr F (b (g 5l ol e o
35SV sb (BVO/NFEVAY) LR o5 8 s S ol
o O] Lix 8 g (456V0/VFEY/AY) DR oy S
& (PUYY) 5ps lsgae LT 5l es 8 55 b,
do o 33 &S Sl G 0T Ko, ams opl b p
odalin ¥ ISE )3 45 Oloman 35 okl oalin i3 seT
Sy, LR 058 ol glaise ol 3 348 0
wlsl 53 g oy Ll Ayls Sy 35 Sl G icas

wdybdlﬁc};_gbéjmﬂh).\i

3
i e —-—LH
3

53 o —+—DR
3 ",

= iy Fs
3 _7 T

i

, _J

o 5 T

- T

1 — 1+

i

3 T

=

A1 ¥ =

Cisg o n o ¥ 003 T glinjisy
ilre Sl e sl Sl 3 s Olos Se o Kie ) IS
&T)'LAJA Sl 6}§... Q:éb_c_‘?DR}LR abf}:):
Fabye glaesls Sl s Shes e Sl gl o mse
Oled Ll ods 03y Ol abiy 6K Sy g 4 4l dnks
LRUJ? 03 e sl Cwldy J§.2 3> &S 45;

Shle a Sl g glas 8l s 1y ke Ul

AN IFAY Ol ¢ £ 0 slosd uddil Jlo ¢ Sl (K3 pole o518 ing% oale dlxe



QKo 9 o dgoxe J570

e ige lad 8 Khos p 595 3 Cung o Wil

S35k B olad Sl s (5,8l o L 0T Ll e
Cllad Oljer 5 ol gl (LS (e ol y s
S oo Sk 4 35,5 Olej e 55 S Ol g
Sl G50 93 13,8 g B e 0T 5333 8 e
g 55k 35 e sl e T Sl s
S50 0T 55 Sl Ol e s 457 sl Solowi (6 K 3L
Sy 3L sy i Ol Sde LT o8 Ll o) Ll
—sbe S ede DR o 8 aly 4 S 3L
Sl g ST I 4 bg e ol (BMe (8L o (oL
tlie S o5h hg) Ll &S Sl (50 g0 e
le Glise G5 5 OLKer 5 e by
SIF 0N ST 5l 5 () eled Sl s otas CK;A
@l g, bl a5 Ll s i Cpl ol ol
ng;:ﬁLgLaUasJ}ékhbdhwgwkﬁjiﬁ
Faan Dl e das g OLE elad e s 1)
G b o b osplllnl (SSob — ligy 5 anl
S e 1 ST 5l s Sl (S
IS S s 5l g o B B> 5
3 e o IVl (6,8 3L dl o b b Sl
G5k Al e 55 S odalie isle3T 3,50 05,8 93
Ll sy 52 DR oy 8 4 Coni il 3 LR 65 8 i o
3B 3 Ole) Sote 53 a4 Rale3T 3 4a (Mg
285 Sl (£ 5 5m pl 5 k) o 4 S 8L S
el bzl fB pl oy 398 e olss ()L, glasy
a3l 03 w05 S 93 8 05 gl o Slatge
Slo e 4 (Sonlen 515 b (0pp Sl oy o

S5 domi
4 dsls 82 Il o ge 5 ) e s
ol 238 o s ST S 0 gldd — ol (e
LS ol Alg e sk, >}§L..p BERRErEW

LBl Ol g b bl 55 53 48 50 (s e IS

Sy
o_ng ny s;.«.uT ;Ql:a J.p\> axlae @lb
— Wy e 53 Wl Sy n glee sl
33 0dd (I Sl b awglin 5 5 0kl (SOLU
225650k 0 e s BB S S (S
dalpd das o Ol edd 4 Sl Sledbl 03T sl
p—w:i\g‘ 32 205 3 Cwse Jln G godame
-~ Lgﬁfsli 9 abbl- (oslgiy

Long-term depression 5 (LTP) potentiation

Long-term

S Ollas Jl= cpl L=V yls 5 9 (LTD)
o 25 Sl i a1y 55 5l Cae g e SIS
Cewd BL L.f’; QLG)U&‘ 4...:5) U’l‘ BLEE) Lloalls )‘J:Q
S LT o 5 owr ol gbasl 1AL
d'b‘j)‘Lch;MWDRa};&‘NLSLAUJJ}A
R s s, 5 PIB"SE S5k s SOk
b5 lasb 65T bl 4 55 LR o5 8 bl g (s 5 5
BB e as};’jiw «shyls Lgﬁfsbu 0393 3 S ‘_,’_3'\’
i 5l s 6,8l S culets IS Lol S
53 INSLb s lab (Do sy 4 3L 5 (Sl
Q‘}IGA C}A’Lﬁ BE] .JJ‘) <YY>‘7“‘K}:':A Qw u,jl)lf
..L?b?‘_s» Lgfié' Jmlg.? Lolea = ey e ny ¢~a§
Olas b gy oad 13 50 o 55 1) anlS n JulSS
R T O PREIYI: FRCN I
0 FYB I Yo B (. A P RV S W PR\
T b3 6,85k 53 DR 0y 8 slaas lls
35 kST a1 sl ol — b JSKis Lil5 e
7 Sl Syl AL Ol s e
B ) o e Slaly 4 ol g IS Sl

(LS
ﬂmuﬁk&)bjb &-‘N U:I}AJ‘ a};jéw
S e S 4 Ul DR g8 Sl ol plon
ol opl e P Lsls Ol s SILR 05 8 4 oo

AY IFAY Ol ¢ £ 0 slosd uddil Jlo ¢ Sl (K3 pole o518 ing% oale dlxe



QKo 9 o dgoxe J570

e ige lad 8 Khos p 595 3 Cung o Wil

experience dependent synaptic plasticity in
visual cortex by age and experience. Nature
1995; 375(6529):328 -331.

13. Mower GD. Differences in the induction of
Fos protein in cat visual cortex during and after
the critical period. Mol Brain Res 1994; 21(1-
2):47-54.

14. Shatz CJ. Emergence of order in visual
system development. Proc Natl Acad Sci 1996;
93(2):602— 608.

15. Poucet B. Spatial cognitive maps in animals:
New hypothesis on their structure and neural
mechanisms. Psychol Rev 1993; 100(2): 163-
82.

16. Squire LR. Memory and the hippocampus:
A synthesis from findings with rats, monkeys,
and humans. Psychol Rev 1992; 99(2): 195-
231.

17. Optize B. Mothes HK. Clausing P. Effects
of prenatal ethanol exposure and early
experience on radial maze performance and
conditioned  taste  aversion in  mice.
Neurotoxicol Teratol 1977; 19(3): 185-190.

18. Lavenex P, Amaral DG. Hippocampal-
neocortical interaction: a hierarchy of
associativity. Hippocampus 2002; 10(4): 420-
430.

19. Yukie M. Connections between the medial
temporal cortex and the CAl subfield of the
hippocampal formation in the Japanese monkey
(Macaca fuscata). J Comp Neurol 2000
423(2): 282-298.

20. Douglas RJ. The development of
hippocampal function: implications for theory
and  therapy. In: The  hippocampus.
Neurophysiology and behavior, New York:
Plenum;1975. Vol 2. p. 327-361.

21. Dumas TC, Foster TC. Developmental
increase in CA3—-CAl presynaptic function in
the hippocampal slice. J Neurophysiol 1995;
73(5):1821-1828.

22. Waters NS, Klintsova AY Foster TC.
Insensitivity ~ of  the  hippocampus  to
environmental stimulation during postnatal
development. J Neurosci 1997; 17(20): 7967-
7973.

23. Salami M, Fathollahi Y, Semnanian S,
Atapour N. Differential effect of dark rearing on

&l 5k 03 6,55k sl Sl Larls & T i Ll
DB 53 fabse pl s Clad Ol e 4zl

.bﬁ@&‘e%:U&|j@DRJLR¢);‘5:w)bé)

&Uo
1. Daw NW, Fox K, Sato H, Czepita D. Critical
period for monocular deprivation in the cat
visual cortex. J Neurophysiol 1992; 67(1): 197-
202.
2. Foreman N, Stevens R. Visual lesions and
radial maze performance in rats. Behav Neural
Biol 1982; 36(2): 126-136.
3. Hubel DH, Wiesel TN. The period of
susceptibility to the physiological effects of
unilateral eye closure in kittens. J Physiol 1970;
206(2): 419-436.
4. Stern EA, Maravall M, Svoboda K. Rapid
development and plasticity of layer 2/3 maps in
rat barrel cortex in vivo. Neuron, 2001; 31(2):
305-315.
5. Katz LC, Shatz CJ. Synaptic activity and the
construction of cortical circuits. Science, 1996;
274(5290): 1133-1138.
6. Crowley JC, Katz LC. Development of ocular
dominance columns in the absence of retinal
input. Nat Neurosci 1999; 2(12): 1125-1130.
7. Gresack JE, Frick KM. Male mice exhibit
better spatial working and reference memory
than females in a water-escape radial arm maze
task. Brain Res 2003; 982:(1) 98-107.
8. Tessier-Lavigne M, Goodman CS. The
molecular biology of axon guidance. Science
1996; 274(5290):1123-1133.
9. Scott EK, Reuter JE, Luo L. Dendritic
development of Drosophila high order visual
system neurons is independent of sensory
experience. BMC Neurosci 2003; 4: 14.
10. Perkins IV AT, Teyler TJ. A Critical period
for long-term potentiation in the developing rat
visual cortex. Brain Res 1988; 439(1-2):222-
229.
11. Crair MC, Malenka RC. A critical period for
long-term  potentiation at thalamocortical
synapses. Nature 1995; 375(6529):325-328.
12. Kirkwood A, Lee HK, Bear MF. Co-
regulation of long-term potentiation and

AY IFAY Ol ¢ £ 0 slosd uddil Jlo ¢ Sl (K3 pole o518 ing% oale dlxe



QKo 9 o dgoxe J570

e ige lad 8 Khos p 595 3 Cung o Wil

long-term potentiation induced by layer IV and
white matter stimulation in rat visual cortex.
Neurosci Res 2000; 38(4): 349-356.

24. Berry RL, Perkins AT, Teyler TJ. Visual
deprivation decreases long-term potentiation in
rat visual cortical slices. Brain Res 1993; 628(1-
2): 99-104.

25. Fathollahi Y, Salami M. The role of N-
methyl-D-aspartate  receptors in  synaptic
plasticity of rat visual cortex in vitro: Effect of
sensory experience. Neurosci Lett 2001; 306:
149-152.3

26. Sermasi E, Tropea D, Domenici L. Long
term depression is expressed during postnatal
development in rat visual cortex: A role for
visual experience. Dev Brain Res 1999; 113(1-
2): 61-65.

27. Kirkwood A, Rioult MC, Bear MEF.
Experience-dependent modification of synaptic
plasticity in visual cortex. Nature 1996;
381(6582): 526-528.

28. Tees RC, Buhrmann K, Hanley J. The effect
of early experience on water maze spatial
learning and memory in rats. Dev Psychobiol
1990; 23(5): 427-439.

29. Tees RC, Midgley G, Nesbit JC. The effect
of early visual experience on spatial maze
learning in rats. Dev Psychobiol 1981; 14(5):
425-438.

30. Prusky GT, West PW, Douglas, RM.
Reduced visual acuity impairs place but not
cued learning in the Morris water task. Behav.
Brain Res 2000; 116(2): 135-140.

31. Olton DS, Collison C. Intramaze cues and
odour trials fail to direct choice behaviour on an
elevated maze. Anim Learn Behav 1980; 7:
221-223.

32. Jarrard LE. Selective hippocampal lesions
and behavior: Effects of kainic acid lesions on
performance of place and cue tasks. Behav
Neurosci 1983; 97(6): 873-889.

33. Rudy JW, Morledge P. Ontogeny of
contextual ~ fear  conditioning in  rats:
Implications  for  consolidation, infantile
amnesia, and hippocampal system function.
Behav Neurosci 1994; 108(2): 227-234.

34. Salami M, Aghanouri Z, Noureddini M,
Rashidi A A. Early dark rearing influences
spatial performances in the radial arm maze. J
Med Sci 2008; 8 issue: 8: 699-706.

A¥ IFAY Ol ¢ £ 0 slosd uddil Jlo ¢ Sl (K3 pole o518 ing% oale dlxe



Journal of Arak University of Medical Sciences Original Article
Winter 2009; 11(4): 77-85

Light deprivation-related defect in spatial navigation of water maze

Salami Ml*, Hamidi GA', Aghanouri Zz, Dadkhah M*

1-Associate Professor, Physiologist, Physiology and Pharmacology Department, Physiological Research
Center, Kashan University of Medical Sciences, Kashan, Iran.

2- Assistant professor, Physiologist, Physiology and Pharmacology Department, Physiological Research
Center, Kashan University of Medical Sciences, Kashan, Iran.

3- General Physisian, Kashan University of Medical Sciences, Kashan, Iran.

Received 15 Jul, 2008 Accepted 19 Nov, 2008

Abstract

Background: Sensory signals and intrinsic activity of the neuronal circuits deeply influence
on developing the sensory systems in early life. Light deprivation of animals is known as an
established method in assessment of environmental signals in development of the nervous system.

Methods and Materials: In this experimental study eighteen male rats at 75 days of postnatal
age were used. The animals were divided in two groups, one reared in a cycle of 12light/12dark (light
reared-LR) and the other keep in darkness since birth through experiment (Light deprived- LD). The
animals were trained in a Morris water maze for spatial memory. They must navigate the maze until
finding a platform hidden 1 cm below of water. Then, the time required and the distance spent to find
the platform were measured for assessment of the animal behavior. Each animal was given 4 trials/day
and the experiment lasted for 6 days. This stage was followed by probe and postprobe tests to evaluate
how the learning is consolidated.

Results: The results indicated that, compared to their LD counterparts, the LR group was
superior in finding the platform where they required a noticeable shorter time to hit the
platform(p<0.009). Also, animals in the LR group steered a shorter distance to find the target than did
the LD animals(p<0.034). While the two groups elicited a considerable difference during the first half
of the experiment both LR and LD rats demonstrated a similar behavior over the second half of the
study.

Conclusion: The light deprivation negatively influences the spatial navigation in water maze
so that the visually deprived rats show less ability in searching the maze based on the spatial cues.
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