[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

ISMJ 2014; 17(4): 524-532

e Th alabys

&J"'Ju c:l> é&ﬂ—s‘;ﬂ.{) em‘g}é

‘ ol K3y om0 '

T"EPERWGM ', e ‘_éLaJ: é&‘.\.@ s ;“'&J‘.’, r‘,l.a NEEHN

\ D /,
OYAY SLT 5 40) OYF — OFY amis F o Lo cpais Jlw

So50b g ABSl> w9 (g yw 39 93 (w0l gmd JS18 @3 5 5!
AU P S0 gigo 30 Jiad s (53l y>!
‘ Els o Ales S srdla Joderl g 0 &) pegh
\ GQJ.JJ 4.“}»‘ g“ Jjww| P

Tl K3 oo o&uils ( (Kb oaKils ( J K go 5 Jsh Slidhos 55 50
j‘_,}ﬂ Q‘J».? g o&sls ‘f"b RCEH N ;wuw’j A}jf‘
grRpY uﬂw): d‘;.i:‘.h.ga Sbeds ‘;i.ﬁ:ﬁ r‘,l; NESHN g‘;i.ﬁ:ﬁ 0 S s (PR pd r‘,.\.é é};r

QVEN s b pds 4V /Y/Y8 tallie 5L ,5)

0 S

- e

Lok o Wi glafags 5o Sl 8 13 ) 5,50 e Olettle 5o e A5 Jge,0n Olgiea Oy fwdsp 4
T’J" Lli AS.'..)J J} .A)‘: ‘;‘,La:.a O‘;‘ bl Cilises 6\#52-“’;3 J}jaj}ﬁ aS ol uf&)‘jf | a.\i:; fl’!';‘ &‘W &)}?

P sr JF1s Gy GES s 53l pl S ) el 03 (5 S3k g Akl Sy gB s Oy fwdsn dbuly culS e
el 4B F N5 gy 23550 S s 31 S gl e s b CAL 4b s Jlb b (651l (6 ,55k 5 alils » 09wl

5 (I Olgea) phly oy, Aals (S35 p o Hals S slaoy S Jold alcdn o S A 4 Sllg> 1l by, 5 315
5l IS 0o s ey S ed 53 Al s (0 855 0 S 5hS 2 0 S5 S Y 5 Y VO N J0) Oy fuls  slaes S
oSb BLa b ey B ann (g3 5 dn atr .03 S O g o e CAL 4l 53 [uSG g sl s b (5,18 518
o8 528 CAL b & I35 b fd g Km0 0o 53 Oy s ilides slaspo ool 5 dry AhoUBy 5 Lk 3ls 3 gal
FA S o og 8 den il e (kin S 33 plol s b S5 s o e Oler 4 ald by £ 5 s S a5
ROCK S e S P P SPPRCP T

5 il (P<o/000) (gyls mn sba p S5, Kn ¥ 5 1/0 /0 (slasss b Dyl n 45 das e DL @bl Judouiy 4 o tlaaily
Sl G Sk 5 Bl 53 ol ine S 0S5 S ¥ ) Dy s palhe Ll s e SRl 1, JWd b 3l 6k
AP/ N) 3 ol b amli s Sl b (31l (6 55k 5 il Rl sl plal b, 3 00 Jlnd b

5ok eslitul 555 4 iealy (Sl 5 Bl (Ads fulyy s S Olgea 0wl n Ol AS sl 0L adlas ol g S aoed
SIS 5 Sk g il u B 5o 5 SKsl del 5 ¥ el (B el OS5 280 b 5 plal k) 5 Bbis Dsassn ol
EPIERTEDS

oSG LS (ol g (O fds g bl (g Sk g ddS O3

Hsse 5 s Sl 5 0 Sy IS il S ke oK il ¥

E-mail:aroozbehi@yahoo.com


http://ismj.bpums.ac.ir/article-1-568-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

OYO/&UM U‘:'J" wbﬁb}fﬂaj}ﬁ &)JJ;I

UL, 5 8 40

s R 38las 3 (255 5 AR i
O 59, e 8 (V) das oo QLIS |5 (655 50
O el add lebs JUS slade s
S amse ol el AKabgl glaant
sl 5 WO, 2lsb o 1 sage A8 O3 2
OY) LS o 3L ke S

Os s Oyoosh ol oS das oo DL La w5
Soloss 5 g > SU ks s (Sl I b o
2 el Golen gt OFY) il el
Ola o pl 33 05558 5 Oseps0 hals Loas 0L
(4 51A) Wil e

Loy o8 SOAS sbogs b ok, il
Ll oo s Os e n b odd g 25 e 5 S
Ll p gl S plde s Shes 0555 (V)
LS o plubid 1) dabe oY il 5 (oS0l
s JFb GoF L g B G N
S P R YIS UV P S-S T3
il Dlasss il s GlaLipe 53 |y alS pen
Slr $olS sl sl (V) das o Jhall el
CAL Juwly sbdi Ll slu&
(V) A2l e 555,20 BL S5

Solie slases b Oy adsn Slhe 0958 Gy
(V) ol azls 6,8k 5 alisle y slize
Ois el Sl o ap a8l 05 2y S
S sl ol 5518 am Sl 0 lis S s
53 el 3 dm Wb 055 Sostowr Gi 5
b s glad cxls Gl el el OB
opl adauly she 51 i o aS) S (YY) 50 e
Goars b le s e 238 0 Dl
s p Ospulsn AL aal, s a8 Slasls

VRV

64,;3% DL L;L&‘ )b?'l.w LQ“)‘JULZW.: DL &T».ALSM
allas i (27 il e aditle s 5 L
() wil s

53 0) &S o ulam [ L3l s ke Ols alail L
e Jie Dseisn Slr plek S CalS s
YA‘S}\:A BL) (9) J)lb S J&A alisee u;-‘};
“ )JL; Q}Jl'mj}ﬁ e3le ij.nm—!\ J;.G 6&@&.1]1
5 b s U sbaietan pobe oBY
(V) il 0 CAL =L

(e 5 S as ot 53 ASs Ruly s
JoaadS Ols ke JUS lad s 51 Glozs ) sba
Sl gl Upea & 50y sbaddsxl
3 b G S 5 LS muley 5 Sl
Q) J.;.'Sda oS Hlise L ls el L;ﬂf;b“

S G Glds el Olsea Oyl
J=s Sleli S hls &S Jsame sladds xul
Glaeki S Ul s Vo ol 5 Sl
() &S o Jee A6SS Ol Sde s 5 plid
&‘)}jf‘; LSL“J)-L‘-‘ )\ ij;’....:)jﬂ odas J:.?u
slade 5555 S (e lad sS4
Lor Os b dxhie atle bog, s 5 JWS
s s gyl 4 mdg Sl de aids
G 2 Ol O3 Os a3 e 51505 e
OV dil e i

Shds il Olgea 1, Ospwdsn  eisl

S5 a8 g Sy S oS Ll

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-568-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

WA OLT 5 e /F osles /adia L

g ;.,Ja/ oys

A CAUW&})&,}«@}};)&U&

Sebesl Ky,
03 S A 3 polai &y sty Sllge A 5l e
055 e O3 J xS 65 8 «N=0F) LGV
II=) plols 25 I 28 05 S (S s g IS
Glaes S 5 mds S 0 - b (Os s
2 beit,a Yos Y NN e/0) Oy es g
S s LS e (O D55 eSS
oSs b Ol (S3na eass b b IS SE
d el YE s S e S5l 5 ksl SL Ble
5 oAs esls iael WSL Bl oKws s Ol
L Os,dan) slss Gy il Sl ey dlolid
Copon LSS L (G5 558 o s bl 50,
LGy Joo 238 plnl CAL 4l 55 450
S buyg oS (SE5s TV okl Ojgm o S
1 Oskels S a s Bl V0 LI W
plsil aids S Ol (b ag e Juate (6 25 S
53 Jolos eslial 350 05 pudsn Osessn 25

A3l s Oep 58 Ol pl ES 0 sl el o,

Laesls ‘5JJT@’.'
il w b bl yslaer sk o
lisad SL Bl oK 5 Jld e g3l
sbol 4 QLSS w3 51 SL Bl olSws s S
oW SL e 3l e mle (YexYext)

il ol | SES
3 ek YIO kb 4 (5 laade Sl amr 8 S
Slo ey .w\cwg}gx@jlﬂvawup
S oo Jote o 15 o 33 ie 5l AXPIO slel &

% Recovery

b oLl Gl s S AS5L 5 abasl-
B G et a  Gsiedan AU Shask
53 dd e 5l l sl 5 (6 ,S5b n el e
JJLJ: oli.“wub )‘ oslaial L CSL j &\N éuui)ﬁ

Llos 503 ey » (Shuttle box) .sU

- TRIre
CAL U 3 Ospulsn Gy A on G2
WJld e g3ll (6,800 5 bl S
53 aale ¥ ki sl dh e sl fise
‘.)::J)}J:’: W‘;A )‘ rjf YAVEY Lf’)j 03 g>wo
5 oag el cae JKul &l bl
f‘;?- )\ o= Qb‘}:} Ca-a‘)f )‘J:é e)Ll..w‘ D)}A
S St s Bl S i 3 (o3l sba
P$MM&UVc}ﬁMMﬂUJT
V'Y &u})—é)u 692 6‘)‘.} Qb\}:} é)‘.’\.@i'
e 5 of g ol 8 ol am s YYPEY glos 5 wele
Sl . ls 3 Sl el s IS o3l a
2 eSS Ve pelS gl bl 5l
0 S AS 5 e S5 S) Ve e hls 5 (O 035 0 S SkS
Sopon 5 ok byl KU L ooS (0 05

LS s g0l S 35 SDlas

S8 JHls
Loy Sl Gue s oo @ISJ5E
S a el | Sty ral oy 1 sl
Jlo Togmily 5 pusSly bl Gk Sed s
L oo G culSpn CAL >0 55 VA4A
ML=£Y/Y (LS 5 31 e b AP=-Y/A (Dlaiss

gl 5 ke DVE-Y/E iy b 51 s

! Sterotomy
2 paxinos & Qatson

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-568-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

OYV/&UM J:'J" A.Eébﬁb}f.mj},; ‘;_)J:;I

UL, 5 8 40

Sobel 5T

S eslizad b osdal Cowsay slaesls Ly w2
(USA. 1l.Chicago.SPSS Inc) SPSS i ssle
ST ) aslie Cgr il el VY 5l
s S eslisa LSD iy, 5 (ANOVA) Ll
5 S eslizal EXCel )l le 5 51 ba sl sad oy 51
5 Sk Usieisn U eon ke
e 3 b s il dbl-
A an S L s (P<e/00)

sl
dwslin 53 s S eslanal Gls 50 0 51 Sladllas (6l
s (Gl et ol JS e ol oSl

(\ )‘J}Aj) J\{J)i-l sdalie LS)\J‘_;'«M quj Lﬁej;

Fo o

Bl 718 55818 5 158 ol
T
SO

o

73
K

R
o

K R R
4 a B

(S350 k) a8
Loos S wad 3 L3550l 51 3 ol by ks aglie (Vs g

& 3355 53 e (slaos S ol Ol o Kbe avslis
e &S ol Ol a5 sl Sl cele YA SO e
VO /0) lasan b Osiwis  okiS Zdlys glaes S
ol dals 05 5 5 (00 O35 0 S5hS 20 858 Y 5
P</ee)) sl s bl (Sl ns sl

Glases b O iwlisn okiS Sl glaey S o Ul
dals 05 8 5 (0 O35 085S 2 p S5 SeT 5 )
(Y l3503) 3,106 550 5 (gobel (gols pme oslis L

R I T P R N e
Y KK a5 S b S S
U I SR ENCCICIW EE-PRCH P
Sda 5 S 5 ok bedd JES 5 gl
w b glaake G b sl eolpds by o 1) aseda
S5l e 53 AS e sl Ulpem sl S
sy U sl s aigs ¥ et | Olse
05,5 3L 1y Caamd 53 Cpo 4z g enls 15 oS
S0k ) SUB 5 pdy,y SSUI e BLSSE e G
Voo S SLL w4 s a5l asss Ol ST
05 s e Sde allae 3 Ol 3gd miy agl
55 Ols 5l 5l Cele YY 55 el a1
(Gl @t 2558 s oS = ) cpdg,y ST
L35 5L psS cs da 4SBT s el sl 3
Sb a5y aemr 3l ass 03 B Ol e
Shde B0 s ey 2555 oo s bl
Sl (S S pl LSBT 4 Ol 3505
S lade 3k 5l 4l Y Susa el s +/0
oo e Ol SET ) e Jleel Ol S
YA oSk 5 Bl sy e s s S
Ot a3 b Y Ddear |y R e Sl
):ﬁ;'-sl} Oboy e 5 5L 1y Cus e 50315 51 3
S Sl 1 KU sy a5l 2
Al B S0 amr w5555 0 56 Ol o
5o SoUb A 55 0l Oloj s 5 S 4SBT0

QU|};.> b LK u.;)&>-| Sl

o)Uu‘ “ o BN Lfl"dé ALY u.>-lj;>- )\ J‘_S QU}:;-
[y %1 C)l}- (25 )‘ L;L“u;’)" asls 1de 9 u] uﬁls

'LMC)B°>)).1M‘)"?“)JfJéﬁJJSl{

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-568-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

WA OLT 5 g0 /¥ o)le /eadia Lo

Py b/ OYA

Cole YA L0 a5 0l 3L Ol wf;l:.a
oS @Lijé LSLAAj; O L):d)jﬁT J\ o
Jbgf.’u Q)Li}' C‘JL Oj‘a‘j) Jals 4}15) QJJ:"")»})'i

0 13 503) 133,55 sdaline (g el

el A Syjlisusz 53 gaile gl
Ul jgo I ses

(PuSosSuo ylaio) Lvog,S
Slde Colo YA (L6 s 08l 3L Ol onSls duslis (F) Sl 50

il el o5 8 5 05 by eSSl slaes S i B30

Cucla FA S5 53 gaols gla
Ubjgel ji as

(PSS9 San ylado) Lneg S

S el FA G653 0le 3L 0l o S0le aclie (O s gl

Pl gy dali 05,8 5 0s s S 3l sl S o 5l

Sow

sfles Wis s K Olssa Os el
Lo andls y Ol 5 sy lahige 3 ol
S Y IBLIT R S YW P s
bl S i CalS s Cid> s sl B
Cda CHlS s Oy ey ol LWl 15 s
2 oyl S8 Oss gl S s
Ly ail e abasls 3 (855 el S oS (CalS 5n

(\“Y‘ 9 YY c\') MJL;"]::"J

Foe

Poo

T ji s Caclu FA
&
.

j38

)5 s 87 399 43 430 gloj
o231

3

1

)

(PsS9uSue Jlado) Lameg,S

S Ay ol YA S0 nr 43555 05 ot B 0l ke amglis (Y s 500

Sl dali oS 5 0523 oS iy slaes S o i3l
Sob w4 3555 0 el 0l Sl s
oS l,s glaes S Jiisel Sl e csle FA
> p.f})g.:a Y o5 VO /) slazes b O3 w555
oo ald o S L alis 55 (00 O35 p Sk
Lol .Ju_:)ij odalie  (gols pme sy cl;L_,
eSS 2 S Se Y 5 V) laiss b0y e
ol el iy, el 4 e (O 05

(Y15 505) (P<ayeay) sy plas |, Sols s

S5 6um2 0 399 3 35 lo
oiodl s caclu FA

(PsS9Su0 Jlada) Laeg ;S

S Ay sl FA U mr 43555 03 B 0l oKk amglie (7 13 500
Pl s Aald on 8 5 g s oS Sl glaes S o el
@Q})Jﬂm"" ‘5Lhojjfw4u.::)}n1)\.bug:ﬁ9b
ol Gl dald o5 S 5 Oy aedsn eliS

aslie (F Jls5ed) sl olas 1, bl Sold s

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-568-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

OY\/&UM U‘:'J" w\’ﬁb}ﬁ&j}ﬁ: ‘;_)J:;I

UL, 5 8 40

Slsgme kS U geisn Sy Od O3y eSS
T 13 50) 3,55 sdalie (g lel

eSS T ) sl 4 s gl i, &S
St SIS Os s s O O35 p SRS
Osfwisn GB3ss & L3S A3 cpl 5l iy 3l
S5 55d o IS 055 4 Lol SUla e S
e SLS 5 mbls L plsl ks, S I s L1
S WL s E opaluy 548X Kl Sl
il sk 003 S 5l 6 S L E lns
e 53 U5 RIS e Sld Ly S
2ol SE bl ks dol B s S e
Eel ¥ K (Y8 5 Y0) 5,108 o 31 sl oy 55
Sl el Fp el 5 b Glagmaly 3
slases sl 5 5 LYY 5 YY) sud e abasl-
Sl g Sl ow elol 25 b O el
sgme oid Llanils S5k 5 abil- oot
sl olEs R G LS)LAT

led 53 b s omle BL Ok Sl anlis
¥ olsges) 3l OLES (g5ls sne bl sl laoy S
Sslize glaes S 5 L Sle awslis 4 S1.00
oo L bl ) Olse s Lasd Jls e
Sy bassls U s n 3 &S sses Lo
@S hgdsee Jaoes Jolse 35 Jdaa DUl
o 3 LB Bl s Olle SL Ok w2
2ol Bl

5 sl S8 b ol ke anlis
odalie (g ls sne Solel sl Calisee slaes S
Adotlle L S 3ga0 ar g 0550) Ols e i
Oy Ko 4 oS ol (61T SIS Laey S aan 53
) s 503) ol 0 plonil Loy 5 s (51

S S dase 0L ey ol leasl
olitul 590 4 tly (S0 5 Bl 05 2]y
Oley ks anglin A3l Osapsn cnl Sl el
s glaos S SO wnxr w2555 2 J:?.i:
S IRTST DS I S CUL I VI P TP
eSS 2S5 Se Y 5 A0 IO slasss 3 sl
S 3 s S edalie Oy padsn S O U
Sy Ok O35 o SAS 2 eSS Y s ) sl
e (Y lased) Bl ol bl s pae i
OLen 5 (Lewis) iy 28 mb Ll
Sl Ol Ll e dul | laasl cpl 51 i
G301 3 g O3 555 0 St Gio 55 4 03 503
3 o s NS e S ) L= G ol
Lde noslaee o il CosE o Bl
g oo s See o dan palale Al e
Colsn el 02 Sk slaedi S 4 Jlal
A09) &S o s

» fifﬁf/\':‘ Yooy lases bl D3 sme oS
S 30 s i Ol e ) s O 05 ijl.s
(O 855 p S5 2 S550) ) 555 b 05 wdsn
Lo ol b ,ls 5 b pulew o) 2 S 25
s il o YL 5 &S v;j;\,x 33
OSae b b e Al sli mlan s OF glass S
Oswlsn Ol Sl Lsd e baedi 1S ool
3 bag ks Sl s wlen Db Jals Eol
355 o 6 S0k 5 bl ralS a3

Sl a4 3505 55 2 Ol Sk anglie
ol R (s S 0) phl 2, dals 05 S o
2SS Y 5 slasss 4 e sl s e
53 3 S edalie Oy s oy O O35 p S shS

http://bpums.ac.ir


http://ismj.bpums.ac.ir/article-1-568-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

WA OLT 5 e /F osles /adia L

Py b oY

S V) ase LBl G cstls s Slas
Ll danmads s Ol WJeslaal O
oS sms it o Al ay Ol
AV 0) il astls Sy sl

Olge U5 oo 5 S oz SLaadl @ ax g L
Soegr 53 OUJ 5o Ll o 05 2wl Oseos 45 5S
o2 3l S sl 5 el T sole Oleys 55 aliil-
Lol opl S AL S LS e LS s Sles
21 5L i sla e g 4 s

03 O3l Osooss &S5 &S o ool Solalas
O35 cpl 5 ik Jie S0k 5 bl 55
alasl~ S g 2 wlS},\.:A LSle u"‘f. S 2 AL
ol sl 3 Shes (2t 5l 6,55l 5 Sk
slwl el olew Sl s &S u glaEse o

Al g fde 2 g e

J‘é)ﬁjw\?ﬂ
Rl s Cisles lawy iash opl 4y
OBty 5 S W3S el s Slsal Ol e g
RSP (UN Sls 4 Wil e p\! 34

References:

5 YA) Aibge 063 53 el (ol 3,28 sl
Sao g Osiedsn S Gass el (Y4
s Sl @L‘J )b o Bl aslisl alasl>
ol s Ses G p OsRedsn S
G Sl 53 (1) A3l e e s Sl 55
S8 Sas g m S 2 Ol DL
oo el 5 WSS bey (Ll
Y 5VA) 5,8 e

ot O350 G &S LS e Ll Dl
23 1) Bde jasld (s calSaes 53 5l
Slaeki S Gspadsn s GRIBL s
3 s s sy el s S GABA
p-«lﬂd Loasls Gl calS g o dail- glas Shas
Sl O3 Sealomesr G205 iimen S 0
Oless laise o3 1) Bl jasis i)l
(YY) Loz o0 55 1y 5 Il Ol 0l axils
AL Ak e SLS 5 bls el o) rnen
GASeL 5 sl Gl Eel culShn (g5, 2
A s s SSUS b pIS S
oo g e odalie absl> aul b O Rels s
Sladsasr S Gl Sas S Olsea CalS s
A3l e LS Gladal B s (el

ok andls p Ol glaiae 53 Oy iwls

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
http://ismj.bpums.ac.ir/article-1-568-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

OYY / gl e g alibl o O 235 o7 5

UL, 5 8 40

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

9.Vallée 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 B-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-z 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
http://ismj.bpums.ac.ir/article-1-568-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-12-19 ]

ISMJ 2014; 17(4): 524-532

Original Article
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Abstract
Background: 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 CAL 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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