Gy b abali

JJJU @.\5- g;i";‘}l_“:"‘"ij om‘,};

THE PERSIAN GULF . . s . . o E ue
“\\-\\\- m J.@.&ﬁ JL&)A w‘.\.@..a uLAJ.:-"L;.wﬁ r}l& &30

(YAY OLT 5 ,40) OYF — OFY amis F o leds paie Jl

ISMJ 2014; 17(4): 524-532

S5O g AL 39 (49 w59 33 (w0l gmd JS19 33y 5 !
U P SN o pige 33 JUS i 551 5!
S ls e i T ghdles Jedent 5 48 S eih
" 00 el S el e

5, & 5, e T T \
G"”‘L"' QS""J.‘, f-’l’ alS.....d; gu.i....ﬁ aJS...u'.) ‘J}g,"‘.’dﬁ‘\"" ;.JLR-:_M Jsja
)“9.&| b‘}a.‘r .\._.'.é.f: AK.:.'J: ;f_,.\.& 0SS Ns uwu@g) ajjf Y
,@.&xdu,;@:l%ob»‘,é&ﬁ f}l"’@‘.";‘é‘:ﬁ aJS..:Jb“-gr.lfiJ r}l&a',;v

QVEN e 3 pds 40 /Y/Y5 tallie 3L ,5)

A~

b i o A glaghash 3l 485 5 (s sasn e Dbl 53 (e W Ggesn Dlsea Dy mdan W)
B LT 4l Jy 55l sl O 1 aliblo cilisue ol 03 fwdsn o5 okd G318 ol 0y S plonil SKentms G057
S smr U3 51,5 G55 o 23 Il e Gy Sl 039 S0k 5 Bl Sy g 55 O s n daely CulS pea
el 48 F 1B gy 350 Sl s 5 S 2l o g ge CAL 4l 3 b b (651 ponl (5,8 5k 5 bl 3 O fs3s 5

5 (P> Ol gea) ol oy, dald (5 dm5d o WLs S Glaes 8 Jold plicias oy S A 4 DUl 1l 2y, 5 3050
Sl IS esf e Beg B aen 55 Ad s (0 855 p S S 5 o S5 S ¥ 5 Y MO N U0) Byl ey S
SL Bl L oy B aen (535 5l A wiis 238 g0 i S CAL 4l 3 oS gy el o b (5,108 1S
ol gp CAL 4 4 J 5l b il oo /0 pomm )3 O jm3y A gla5s0 Dol 5 ey Ao BNy 5 ks enls B el
FA SN gy Loy 5 de il e kin S 3l plol s b s o o e Oler 4 ald by £ 5 0 S Gy
258 5 bl sy cela

5 Al (P<e/v0)) (gols sne bty 85 S0 ¥ 5 1/0 /0 (slasg b by fuwds 4 das po OLES @bl iy 4 0w el
ol 655k 5 il s g,ls me LS 555 ¥ ) D iwisn palie Ll s e SRl 15 JWb b 3l 6 Sk
P<e/00 ) 558 o ol b anslie 5o Jled i (650 il (5,80 5 alabl ul53l Esly el o, a5l dlad 8

5 ok ealitl 55 4 aiesly oS5k 5 Al hdytulss g K Olgeay O fmisn SIS AS sls 0L adllae ol g xS 4
S 80k 5 il g 55 8 KAl el 5 ¥ K B el g OS5 Rl b plal ) 5 Adbe Dgessn cn
ls (gde

S B (GalS gp (Og g Al (S 1S OS5I

IS5 5 sk o S0 Sy 0aSK2s (sl (S 0500 Kl ‘Uﬂtﬂ*
E-mail:aroozbehi@yahoo.com



OYD / ol o Sgo il » O fmwdsp oo 3!

UL, Ken 5 5 45

s e 38les 3 20 AR S
Ospwlsn ek S (1)) das e DL 1y 555 0
AOY) cal s plabs IS cladsle s
S ds e ol el ARabgl glaasl
Sl 5 Wby obsb s b page A8 055w
() LS o 3L oker O

O Osrosn mals a8 das oo DL s ow)
ol iy 53 SU kil (Sl I b s
2 el Golew gt OFIY) L sl
Ols o 2l 33 O 5mds, Oyoosn a8 o OUS
(08 5 \A) Ll

Loy 8 SIS sbogs b ke dbil-
Al s Qo idon bodd 5 Y g S
ol sl S pladshe s Sas 0555 (V)
LS o gl 1) WL (’)N bl 5 5 ,Ssb
el s G5 b g b GoE ()
o P R L STUII ISV T S P
il OMess gl o ot 3 L alS sa
Sl 3lS ladss il (Y0) das o il 5il el
CAL Jlwly sbdile Ll o la&
(V) L3l e 6552 Bl a8 s

Solie glaiss b Oy pndsn Slae 050 Gy
(Y0) col azsls (g 85b 5 abbbl 5 sline il 3
O3s el DA s 4 bl 5 O s Sl
Sl ol 518 Sl 0 dos K s 2
2 Gl 3 e ds 0 s Seatom G5
s olad sl Gla sl el esle QB W
opl adaaly she 5l i a4 S (YY) 555 e
g oars bk Jite 2)se 255 e Ol
s80es  Ospelsn AL dal, o8 Slails

VRV

SAS5L s ol Sl ol s S san
allan i (V-1 AEL e abibl Lo 5 s
or s il gl iy CalS s S e ot
(F) L2l e

Ll s oS 1y pladsl b CulSm 53 CAL 4l
55 0) &5 s Cslem [y il e ke Ol abails L
S e Osisn Sl slaedinS alS s
T 53 (F) Sl sz e e A
a B Oyl el SLAL e ol
23 il e s Ohe SOE s ke kS
(V) wib 0 CAL 4L

(e 5 S R e 3 A il
Jo S Gls el JUS slad b 5l Glosas 5 sboa
Srlm ple Olyea & 5l gbaddszl
A Lgd o al (L o

3 b Cp LSS s bady muls, 5 5l S
s bl ol Vb (...E.J 054 Saus Ol
Q) diS e oSl Wgls il 5,8k

GBS e sl Olea O s
JHs glaedi S Gy S Jpene glaas ol
ek S U s N e 5 L
) &S o Joe ALsS Oly e )5 5 plie
SASS ladshe 51 Oy padsn sdes i
SLdshe 5355 g iz (Glasd lad S 5
Lo Oy pesn Skl bogs 5 JUS
s s gblds el 4 mip Sl de aids
S 2 Ol O30y plsp e 31555 e
1) AL o 5

Shs il Olpea L 05wl il

L S5S p0 omf ps § iy S o oS Ll e

http://bpums.ac.ir



WA 0T o g0 /F osled lopdin Jlo

iy g.,.]a/ oys

Sl lawg JS 0 bl wls co

Sebesl Ky,
03 S A 53 okl o Sl A Sl e
o5 S e 05 J xS 05 S «N=07) LGV
=) plol 25 28 05 5 (S5 5 oo IS
Gles S 5 s S 0 eme b (Us s
I f;fj;:» Yos Y 0N e /0) Oy
e ais G s (O 035 oSS
oSos b Olgm (3 pa eass b b IS SE
NPUIICIVSIVH § SURVINK SIS WP U RO (PR I
5 oAd esls Eigel SUL Bl o&aws s Ol
L Osmdan) 3l Goos Shisel Sl day dolidl
Copon LIS L (G5 s o koo bl 0,
LGy Jos 238 ol CAL 4l 5o 4 5uS
S b a8 (S TY led 055w e S
Vo Ostkals K 4 g Re Bl VO Sl W
plmil aids S Ol b 3 g el Juate 6 A5 S
0> Jsloms oalinul 3,50 Oy s Dsesn 25 S

Laesls QSJJIC"'?
il 4 by gleesls goslaer Lshu w
olizad SL Bl o 1 Jb e g3l
slal 4 OLSG a3 31 SL L olSs s S
N S e 3l e sl (YexYexY)

RGN PR R RO
3 Fashe VIO b a (o518 sladke Sl a4 S
Slo iy ol el S5 o 5l e e A aloli L

J;S@va.@.\)wp S ol AXF/0 slal 4

® Recovery

ol DL LIy oyl sy 6L 5 ababl
s G esd 4l Osiedan U Sask
3 de s sll aasl 5 6, Sel S sn
Js ol S eslizad b @l i ol (sl o

Ko 303 oy » (Shuttle box) .sU

b g, 5 5lse
CAL «xb 3 Ospwisn Gy Al e 82
Jeb e il 6 Sel 5 dbils sl
53 aale ¥ oslegs Slp Wl 5 ple Gla b
B BY ST VPR rjf YAeEY ESTRRYERE
5 oAy el gae Kl a0l bl
o 3l o Sl 255 5 eslinad 35
3o s B e OS5 ol sba
Joe Ldd e BV oS il a
W oty = St ey hls Sl IS
A& uT Sy :ljfd':jL.e a3 YWY les 5 aela
Sl g dls 5 Sl L] s SIS 8310 o
2SS Vel b bl Sl S
0SS 2 e 858 Ve s 5 (O O35 0 S 5kS
Soponr 5 ok byl KU L ooS (04 L5

LS e 0ok S BoF Slas

$NIEHS
Loy ol Gwe b Cod ISJ5E
S sl Sby el oaes 1 eslizad
Jlo T0puily 5 rpeSly bl Gl Ko
L oo o oslSpn CAL 4l s 044
ML=£Y/Y (LS 31 e e AP=-Y/A (laiss

sl Sl e DVESY/E oy lax 51 s L

! Sterotomy
2 paxinos & Qatson

http://bpums.ac.ir



OV / gl e s g0 alabl 5 O w55 GouF A

UL, Ken 5 5 45

sl 56T

S eslizad bosdal s glaesls s 4
(USA. 1l.ChicagoSPSS Inc) SPSS i 3le
ST Sl alie g S8l bl V) s
s S eslensl LSD 55,5 5 (ANOVA) bl
3,8 eslizal EXCel i 1o 5 51 ba sl gas oy 51
5 G » Osiedan B0 eon sk w
e > b Jldns ol sl
Al as S L s (P<+/40)

laassly
4“"“1['“ BE] .,\;”Jjg oaleiul )\})A.: 0 )\ Oldlas Lg\f
oe (s Sea 5l s PRIy Sl

(\ )‘J)AJ) J\iJJKJ cdalis L§)|.>L5"M s_)jl.ﬂj U:ajjf

A

,.
oo

¢

hjsal 1 U8 581 53 53l loj
Y
SBEE,

7%
R

L

<]

(PsS9,540 4l 2do) Lawog S

h:};szjj‘fij‘!&j);j_ét)bj J_K,L.awu,a (O ,lssed

4 355 > e dlasy S b Ol Sibe avglie
om S ol Ol E sl Sl e cele YA S ame
VO B) lasss b 05 fwls oS 8L glaes S
ol s 05 3 5 (0 855 p SAS 2 p S5 S ¥ 5

P<e/enN) 5 s 35 ol (ls pme sl
Slasss b Oy iwlsn okiS Sl glaoy S o bl
dals 05 8 5 (0 O35 0 S5S 2 p S5 ST 5 )

(Y Sl 503) 35l 54 &bl Solsgme i Il

I R P R |
¥ K a5 S L b Sl S
MBS S Sl oK el sy Sl Yo
e 5 il 5 DA L edd J S 5 gl
g sk bl 5ok sl el s Ol s 1) el
G5l e 3 S e Jlesl Ol sl S
gy SSUL s s aids Yo odew | Olpe
03,5 3Ll Caand 93 s dzm > 502l 13 NEC
Sk L SGUB 5 s, SSUI w BLSSE e U
Voo S SGLL a4 Gy am Sl asus Ol ST
05 g o Gl anllae 3l Ols s gh 1l a5l
55 Ols 85k 5l am Cele YY 2550l a1
(ol iy 555 s oS Il ) s, S
235 5L s s A 4SBT 5 el els 3
b 55 a5l ass 55 b Ol e
3l a4l 0 Mﬁwwj:f oy s bl |y
Ol SO S pd SO SSUT 4 Ol 555
b S sladee b 5l B Y Sdaey el L /0
oo a5l BT ) e 5 Jlesl Ol S
FA (s, SoL 5 il ey A s A S
s a5 Y Sl |y e da el
2 B 0l e 5 Gl L 3 g 5 0313 13
S Sl 1 UL ey a2
A= B Sl amr w3555 5 20 Ol o
52 SOb i 55 Olle Oloj s 5 Cod 4SBT0

A S el

QU|‘9:.>- b 1LY ‘,5)&>-| KPS
o)lJ..s‘ “ o9 L ‘_;“.wb SulS f‘j" )\ J.é CJUJ:;-
ol C)L>- >3 )‘ LSL‘”L)‘:’}" sl 1ae E) uT L;‘)LS

LS ol ey 5l at L 53 p 35 IS'L

http://bpums.ac.ir



WA 0T o g0 /F osled [opdin Sl

g b/ OYA

Cole YA 6 a5 0kl 3L ol o Sile
oS by lees S il 5l dw
Slagme Sl plsl sy Al 058 5 s A

(0 )b)&.&) .Li.aj<3 odalie Lg)l.aT

)G o2 > g adlo gl

el FA

(PsS9Sun jlado) Lmeg S
3l Sl YA (G650l 3L Ol 0nKils auslie (F) Sl 50

Ol dali o5 S 5 05 s eSSl §uu})§0ﬁuﬁ.j}af

.
o vl il
3
3
ESERTN
e
<
w
+
¥
K

2

(mSo San jlsin) Lseg,S

S el YA (0 a3 il 3L 0les (Kl anslie (© s 505

plal s Aali 0n 8 5 D ds eSSl glaes S o el

Sow

38 sl s So Olsea Do sy
Iy el axdls p Olhess 5 50 sla Sse )5 2l
ey ol s 53 DBla Sl 3 5 el S s
bl B gy el g it 2 2l S
Gan bl s Oy il okd <l Ll
2 bog,us IS8 Ol A8 e L
il o alasls s 855 4l S &S (ulS yon

Y B YY A') .\AJ@J:::J

Fao
-
) Poo
3
=]
n <
XL L.
a
3
1.
Is
E_I‘ 15 oo
’
3 3 g a3
5 & S 5 S
5’;’ g g K _5;?
< -~ e 2 k3

s s

(raS9uSae Jlio) Lbeg,S

S dny ol YA (0 a4 3555 50 et Ol o S0le amglin (Y s 55

PRRRER SN PN SO NN Ty
Sl a4 3505 53 B Ol ke anglie
oS Sl s laes S o Jiisel Sl e el YA
2 eSSl Y 5 V0 /0) glasss LD aes
e ali ey S L aglie 55 (00 O3y p SHLS
LS alalie b ils ol
eSS 2 S Se Y 5 V) lasss b Os s
Sl el s, ld a4 Cas (04 O

(Yt )(J}A..:) 4(P<'/' '\) sls QL.:..: ‘) LS)‘J&M

05 aump 0 399 53 50 oo
biodl § as cucluFA

(PrsS9sSuo Jlsin) Lweg,S

Sl Ay el YA S0 o & 3555 55 ot B 0l ke amglie (7 s 50
Pl sy el 05,5 5 0 tls s oS 3L 53 (glaos S o 3ol
FA S a3 0 b Ol il anslin
g:,.ét.i)b el 6LADJJ§ O ULJ‘}AT )\ BEY celw
C)_}Uﬁ Lﬂjl”’ Jald 0}; 9 U}ﬁ“’j}ﬂ slcS

anlie L(F Slsse0) Bl Ol 1y bl (ols s

http://bpums.ac.ir



OVA / ol pre fge alidl 5 O 5wds p GouF Sl

UL, Ken 5 5 45

Same kS s peisn S 0L O35 eSS
AT 13500 3,55 sdaline (gl

eSS T ) sl 4 gl s, &S
St SIS Oy s s O O35 p SIS
Os b, slsss & 58 a3 cpl 5l i 5,0
S3P5 50 p e RS 055 4 il (Gol3 e oS
Wile LS 5 omdls U plsl by S M Lo 1
S b e B oplus 54 8 8 Kl il Sl
il sk O0s oS 5l S LB by
B Cend 55 S5 g Slld L IS
2ol e dal ks aul B s &S Gae
Cel ¥ K (Y8 5 Y0) 5,108 o i ababl> o 55
slagas Fn POlol 5 L glagal s i
Sliss e 55 s Y 5 YY) suie il
A g Sl dsa elol 2, b O el
Sl gme uid Llasls Sl 5 abbsl- ke
Al OLES e & e gl

oled 53 (S0l 3 Bl L Oley S0le anglie
¥l ged) 3l OLES (gols sme olel ol Laos S
Oslie slaey S 53 b Sile anslie 4 S1.00
e b bl ol Olge Js Loss sl e
Sy by Sl 53 S sped s
@IS gdss (Jas folge sy Jaa DUl
x4 ok b Bl s 0ule BL Ol e 2
2ol 8l

» Sl Sl b Ol oSke alis
odalin (ools pme (bl ol il glaey S
Al g5 a5 5500 a5 4800 Ol Lls LA
OsS Ks 4 oS ol (51T SIS aes S aan 53
IOIVO ROW PRIIN AL IV SIS

Sl S a0l sy ol slaash
o3litul 590 4 ely (S0 5 BBl 05 2]y
Ol SKle dslie AL o Ogey5m ol 3l edd
il slaes S KU amr 4 5555 3 55 G
Sagme i S3Pngd e LA L 05
eSS oS5 Se Y 500 U0 slasss 3 (sl
S I 55 A3 S edalie Oy S 0L O35
CH 0L O3 pSAS eSS ¥ s sl
e (Y lsed) Bl Ol olel s me ks
OLen 5 (Lewis) iy 518 ml Ll g
SIS ol Wl e aul 1 sl ool 5l ds
Gl 3 O35 Sates a5 4 A5 s
Ol s KaSu e b L ddr Cia sl
Lde moglaiee s il CosE o B
Lug |, st _s)il».; O w59, ol by AL
grﬂkg‘}q.:.ﬁ il 3 S 6&»,\3}5 4 Jlal
(YF) S o s

R eSS Vs slass Sl s sme s
4 g0 Jebos o Ol 1y O 035 SAS
(O 035 0 S A8 2 p 55,500 ) 555 L 05 2wlsn
Lo ool e ylis 5 b puban S0y 2 (S 250
s b o VL 5 &S pfjj_{:a\‘ 395
OSae b o el sli e 53 OF glaels .S
O 5a5 Ol Sl ipd s Lo 1S o
5 ks L2l 5 gl Dbl 2alS Esly
23,8 0 550k 5 Al LAl a5

Sl amr w355 55 b Ol (ke anglie
Sl Grds S 10) plal sy dald 058
2SS Y 5 slasss a el sobl s e
23 k3 S edalie Oy s Doy O O35 p S kS

http://bpums.ac.ir



WA 0T o g0 /F osled lopdin Jlo

iy g.,.]a/ oY

TV e e Al 1y Gas el s Ses
Wl apads, o WJasl gl O
ol sen 5P nd 5 B sy n Ol
(V) s bt 5593 b

e O 50 i eon el & ey L
Sk 5> OUJ 53 Llg 0 Oy amlsn Oga5m S 5,5
028 3 S s 5 el Sole Oleys 53 calail>
4 el cpl a8 WSl S Wl e ol s Shae
2,05 5k i g ta s 5 s

05 Oa s, Osoosn &S AS o Cull Olalas
Ososn ol 5 Al J5e 650k 5 aibl> 55
absl= 54 o %_MLSM Ll >ls oy 2 SL
o sl (63 Shes (a3l (5,5 5> 5 5,50
swl Ll olew Sl s S u sla B 3

AL e Sse 358 e

d‘:_)-uj wl:.w
Rl hash Cisles lawy iash opl 4w
OB 5 oS 455 el el Sl Ol e g

References:

3 YA Wil 065 s eI (olew 35S Sl

S50 2 Ospwisn Sl Sase (,M,Lgﬂ (¥4

2 ol s Shes sy p sl S
G Sl 53 () A3l e g s Sl s
350 5o o Gt 02 05 A DL
Soge S 5 WSO8 bey (LS
(Y 5 5,8 s

ot Qs G S LS o il el Dol
231 Gde Lasis iy alSas 53 il
Slaedi S Opiwdsn  Aese GRIBL s
3 s als s elSss s S GABA
(""L;; Lol JlcalSsna 5o sl glas Shee
Sl O30 Seadmss G2u 5 imes S 0
Oz gla Bse 53 ) Gds Lasiil (el
(V) disy o 350 s 5 Il Ol 0l 4zl
Al b SLS 5 Gl el o) Goopen
GRSk 5 ahil il Cel CulSpn o)
AL s s SSUS G S S
O e edalie dil- GlS O e
S0 snysn Sl a0l gieay (alS
Al s e s sladnl s sl xl

[ A.I.w\bj.v Oldess 6L’°u:’)”’ BE Ojj':""")“}ﬁ

1.Garew TJ. Behavioral Neurobiology: The
cellular organization of natural behavior.
Sinauer Associates2000 375-413.

2.Lathe R. Hormone and the hippocampus. J
Endocrinol 2001; 169: 205-31.

3.Talaei Zavareh SA, Hamidi G, Salami M. Long
Term Potentiation as a Mechanism for Learning
and Memory. Yakhteh Me J 2009; 11: 88-105.

4.Hock BJ Jr, Bunsey MD. Differential effects of
dorsal and ventral hippocampal lesions.
JNeuroscien 1998; 18: 7027-32.

5.Kesner RP, Lee I, Gilbert PA. A behavioral

assessment of hippocampal function based on a
sub regional analysis. Rev Neurosci 2004; 15:
333-51.

6.Brinton RD, Thompson RF, Foy MR, et al.
Progesterone receptor: from and function in
brain. Front Neuroendocrinol 2008; 29: 313-9.

7.Choi JM, Romeo RD, Brake WG, et al.
Estradiol Increases Pre- and Post-Synaptic
Proteins in the CA1 Region of the Hippocampus
in Female Rhesus Macaques (Macaca mulatta).
Endocrinology 2003; 144: 4734-8.

8.Baulieu EE. Neurosteroids: of the nervous

http://bpums.ac.ir


http://www.scopus.com/search/submit/author.url?author=Hock+Jr.%2c+B.J.&authorId=7007150751&origin=recordpage
http://www.scopus.com/search/submit/author.url?author=Bunsey%2c+M.D.&authorId=6603528590&origin=recordpage
http://www.scopus.com/source/sourceInfo.url?sourceId=16764&origin=recordpage
http://www.scopus.com/search/submit/author.url?author=Kesner%2c+R.P.&authorId=7006482248&origin=recordpage
http://www.scopus.com/search/submit/author.url?author=Lee%2c+I.&authorId=7404442684&origin=recordpage
http://www.scopus.com/search/submit/author.url?author=Gilbert%2c+P.&authorId=7202652831&origin=recordpage
http://www.scopus.com/source/sourceInfo.url?sourceId=19239&origin=recordpage
http://www.scopus.com/search/submit/author.url?author=Baulieu%2c+E.E.&authorId=7202613255&origin=recordpage

OYY / gl e g0 alidl> Oy 2wdsp Goup S

UL, Ken 5 5 45

system, by the nervous system, for the nervous
system. Recent Prog Horm Res 1997; 52: 1-32.

9Vallée M, Mayo W, Koob GF, et al
Neurosteroids in  learning and memory
processes. Int Rev Neurobiolo 2001; 46: 273-
320.

10.Bahrevar M, Taherianfard M. The analysis of
communion of steroids in the activity related to
neurotransmeter GABA. J Med Sci Azad Univ
2007; 1: 9-15.

11.Palizvan MR, Rajabian H, Mirzazadeh EJ, et
al. Effect of progesterone administration in
newborns rats on Morris Water Maze learning
susceptibility after adolescence. J Arak Univ
Med Sci 2009; 11: 23-31.

12.Pluchino N, Luisi M, Lenzi E . Progesterone
and progestins: Effects on brain,
allopregnanolone and PB-endorphin. J Steroid
Biochem Mol Biol 2006; 102: 205-13.

13.Schumacher M, Akwa Y, Guennoun R, et al.
Steroid synthesis and metabolism in the nervous
system: trophic and protective effects. J
Neurocytol 2000; 29: 307-26.

14.Gibbs RB. Long-term treatment with estrogen
and progesterone enhances acquisition of a
spatial memory task by ovariectomized aged
rats. Neurobiol Aging 2000; 21: 107-16.

15.Nourjah P, Rostami P, Barzegar Befrouei MH.
The role of GABA-g receptors of NBM in
learning and memory. Iranian J Biol 2007; 20:
278-87.

16.Sato T, Tanaka KI, Ohnishi Y, et al. Effects of
estradiol and progesterone on radial maze
performance in middle-aged female rats fed a
low-calcium diet. Behav Brain Rese 2004; 150:
33-42.

17.Tanabe F, Miyasaka N, Kubota T, et al.
Estrogen and progesterone improve
scopolamine-induced impairment of spatial
memory. J Med Dent Sci 2004; 51: 89-98.

18.Frye CA, Walf AA. Effects of progesterone
administration and APPswe+PSEN1De9
mutation for cognitive performance of mid-aged
mice. Neurobiol Learn Mem 2008; 89: 1726.

19.Frye CA, Walf AA. Progesterone enhances
performance of aged mice in cortical or
hippocampal tasks. Neurosci Lett 2008; 437:
116-20.

20.Harburger LL, Saadi A, Frick KM. Dose-
dependent effects of post-training estradiol plus
progesterone treatment on object memory
consolidation and hippcampal ERK activation in
young ovariectomized mice. Neuroscience

2009; 160: 6-12.

21.Gould E, Woolley CS, Frankfurt M, et al.
Gonadal steroids regulate dendritic spine density
in hippocampal pyramidal cells in adulthood. J
Neurosc 1990; 10: 1286-91.

22.0rr PT, Lewis MC, Frick KM. Dorsal
hippocampal progesterone infusions enhance
object recognition in young female mice.
Pharmacol Biochem Behav 2009; 93: 177-82.

23.Gresack JE, Frick KM. Post-training estrogen
enhance  spatial and  object  memory
consolidation in female mice. Pharmacol
Biochem Behav 2006; 84: 172-9.

24.Lewis MC, Orr PT, Frick KM. Differential
effects of acute progesterone administration on
spatial and object memory in middle-aged and
aged female C57BL/6 mice. Horm Behav
2008; 54: 455-62.

25.Eidi A, Eidi M, Mahmoodi G, et al. Effect of
vitamin E on memory retention in rats: Possible
involvement of cholinergic system. Eur
Neuropsychopharmacol 2006; 16: 101-6.

26.Carroll JC, Rosario ER, Pike CJ. Progesterone
blocks estrogen neuroprotection from kainate in
middle-aged female rats. Neurosci Lett 2008;
445:; 229-32.

27.Fontani G, Corradeschi F, Felici A, et al.
Cognitive and physiological effects of Omega-3
polyunsaturated fatty acid supplementation in
healthy subjects. Eur J Clin Invest 2005; 35:
691-9.

28.Moreira JD, Knorr L, Ganzella M, et al.
Omega-3 fatty acids deprivation affects
ontogeny of glutamatergic synapses in rats:
Relevance for behavior alternatoins. Neurochem
Int 2010; 56: 753-9.

29.Rosario ER, Ramsden M, Pike CJ. Progestins
inhibit the neuroprotective effects of estrogen in
rat hippocampus. Brain Res 2006; 1009: 206-10.

30.Harburger LL, Bennett JC, Frick KM. Effects
of estrogen and progesterone on spiatial memory
consolidation in aged female. Neurobiol Aging
2007; 28: 602-10.

31.Frye CA, Duffy CK, Walf AA. Estrogens and
progestins enhance spatial learning of intact and
ovariectomized rats in the object placement task.
Neurobiol Learn Mem 2007; 88: 208-16.

32.Asle Iranifam N, Papahn AA , Moazedi AA, et
al. The effect of sesame oil consumption during
pregnancy and lactation on the memory of rat
offspring in 30 days after birth. ISMJ 2013; 16;
92-9.

http://bpums.ac.ir


file:///G:/science/bookseries/00747742
file:///G:/science
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T8X-4M4TNKT-1&_user=1400283&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=high&_orig=article&_cdi=5098&_sort=v&_docanchor=&view=c&_ct=5830&_acct=C000052585&_version=1&_urlVersion=0&_userid=1400283&md5=5f1d53f98b46a210ae2e38777b83a3f5
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T8X-4M4TNKT-1&_user=1400283&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=high&_orig=article&_cdi=5098&_sort=v&_docanchor=&view=c&_ct=5830&_acct=C000052585&_version=1&_urlVersion=0&_userid=1400283&md5=5f1d53f98b46a210ae2e38777b83a3f5
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6T8X-4M4TNKT-1&_user=1400283&_coverDate=12%2F31%2F2006&_rdoc=1&_fmt=high&_orig=article&_cdi=5098&_sort=v&_docanchor=&view=c&_ct=5830&_acct=C000052585&_version=1&_urlVersion=0&_userid=1400283&md5=5f1d53f98b46a210ae2e38777b83a3f5
http://www.ncbi.nlm.nih.gov/pubmed?term=Schumacher%20M%5BAuthor%5D&cauthor=true&cauthor_uid=11424948
http://www.ncbi.nlm.nih.gov/pubmed?term=Akwa%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=11424948
http://www.ncbi.nlm.nih.gov/pubmed?term=Guennoun%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11424948
http://www.ncbi.nlm.nih.gov/pubmed/11424948
http://www.ncbi.nlm.nih.gov/pubmed/11424948
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gibbs%20RB%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Neurobiol%20Aging.');
http://www.sciencedirect.com/science/journal/01664328
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%234840%232004%23998499998%23486269%23FLA%23&_cdi=4840&_pubType=J&view=c&_auth=y&_acct=C000052585&_version=1&_urlVersion=0&_userid=1400283&md5=522ea00a7f2415ce28cf74486fbd8516
http://www.scopus.com/search/submit/author.url?author=Gould%2c+E.&authorId=7101857593&origin=recordpage
http://www.scopus.com/search/submit/author.url?author=Woolley%2c+C.S.&authorId=7006131316&origin=recordpage
http://www.scopus.com/search/submit/author.url?author=Frankfurt%2c+M.&authorId=7003812333&origin=recordpage
http://www.scopus.com/search/submit/author.url?author=McEwen%2c+B.S.&authorId=35355682300&origin=recordpage
http://www.scopus.com/source/sourceInfo.url?sourceId=16764&origin=recordpage
http://www.scopus.com/source/sourceInfo.url?sourceId=16764&origin=recordpage

ISMJ 2014; 17(4): 524-532

Original Article

The effects of intrahippocampus injection of
progesterone on passive avoidance learning and
memory in adult male rats

T. Shahrivar*", AA. Moazedi ?, AR. Rasekh 2,
S. Almasi-Turk *, A. Roozbehi *

ICellular and Molecular Research Center, School of Medicine, Yasouj University of Medical Sciences, Yasouj, IRAN
*Department of Biology, School of Science, Shahid Chamran University, Ahwaz, IRAN
3Department of Anatomical Sciences, School of Medicine, Boushehr University of medical Sciences, Boushehr, IRAN

(Received 15 May, 2012 Accepted 21 Jun, 2013)

Abstract
Backaround: Progesterone as a reproductive hormone is studied in the brain structure. New studies are
mainly about systemic injection and have shown that the progesterone has different effects on memory. But
it is not clear if hippocampus is mediator of progesterone in reinforcement of memory and learning. So, the
effects of intra-hippocampal injection of progesterone on passive avoidance memory and learning was
studied in male Wistar rats.
Material and Methods: Animals were divided in eightgroups as a control, saline, almond oil (as a vehicle)
and progesterone groups (0.5, 1, 1.5, 2, 3ug/Kg. body weight). All groups except the control were cannulated
in left CA1 area by stereotaxic device. One week after recovery, all groups were trained by shuttle box and
immediately after training different doses of progesterone in the volume of 0.5uL were injected through the
cannula in CA1 of hippocampus and control groups received saline and almond oil at the same volume and
condition respectively. After 48 hours passive avoidance memory and learning was evaluated.
Results: Statistical analysis showed that 0.5, 1.5, 2 pg/ul progesterone groups had significantly improved
passive avoidance learning and memory compared with saline group (p <0.001), but 1 and 3 pg/ul
progesterone groups did not show significant effect on passive avoidance learning and memory compared
with saline group. Also almond oil increased passive avoidance learning and memory compared with saline
group (p <0.001).
Conclusion: It seems that effects of progesterone as a neurosteroid on memory and learning depend on its
dose. Also almond oil contains vitamin E, omega 3 and oleic acid that has beneficial effects on learning and
memory.
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