[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

Ve

So9y0 dle
Olawd ) (S pole ol AS1S alxo
FOA-YVS A¥AY 15 AV 0,0

ol (Al 9 (S by DleS I Cung e D S1 (5950 (i y
e~ Slgigoygd

" Gongan 125 (BB Yagw (Sl w9 (| (TSl 4>

~

A ZAREY IRy AY/Y /Y toius 99 31 4ol Cdl 33 AF/N Y i Mol Cagr okimg 5 4 Ao Jluyl A5/ F cdllis b 5o
PRV

(s Jlae sl 1y e bl 5 052 (595 i el 5 IS5 (512 oy 48 lools (s Slalllan 18 3 Aigo)
A oyt eyl (650 allio 5l um sed e Lt Jlasl o DS el Ll 5l Carngyme g amd ge L3l
ilios (o Slaiigey9r A 2 ST L alil> g 650k p Sle> 5l Sy e

Science Scopus Database « PubMed Sledbl sl jo oVlis (ggo50 oyl gy p jshiie 4 i JHgy g Slgo
wly> Ol 3l Cang e Jold gmine plKe o solatuwl 8,90 DlelS il 9w Google Scholar 4 Direct
Gl 3 arie Ko g 995 plonil s &S Wiagy " (SSLL Jloel g (caglims pdy S8 (o Slapygeyge @bl 5 5Tk
285 B oy 3)90 Slegdge

LTP: Long Term ) oo Vsb Cusii 5o ST el wlys 5l Coagyme a5 wlosls ol ligios sboasdly
SRd SS9 650k g abiblo )0 &S S gn SlacBan Ol 5 05 Ole 9 S9doe aladl> 5 (5 S0l (Potentiation
iz (6,50l 5 alibls aile lis Jleel a5 whools olis lallae S o Jise | aib o Jeo (mlines
delss b el lgs 6551 5o i adligo Sgliie iz 59 50 (] 65T 5 oS aloz I Dl e slaax
el bl o g S 050)98 ogaS 4 (S3e )9

3o (pols s 51 0,N8 oo Sl aliblo 5 (650l B, Gie JiSle p ez SlaEgas9n il pli 16 S AT
& E8S A (lges e oe A L) )0 g 4 | alidle g 6250k g 0og olien lg SWNSTL (Sge )90
S el Cloz 5l pgymme () 5o aladla g (6 puSoly ST plp o (Blas (18 Sl (S laesS slagge 90

J

Ol sl sl Sy e oty Sty 0aSCls ol pole Sl )

h.saadati @arums.ac.ir : s Sl oy o SO-FFRIANL 55, 55 o FA-FFOVAST ;o ils
Ol 0l S 0l S (K b oKtils cplias) psle Slighod 55 5m ccs3sh st b okl -

Oal el e Jursl (S, ke ol&ails (S 0aStils ¢ Sy S5yl ¥

Ol eJersl et (K3 e o8tils ¢ Sty 00Kl (K3 g pnils


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

N R e FOW Je RO - ISP r 3

Syge abbls cois g ol il REM g
[c\—\ ’] QJSQSQ
Sl ol (S5 Glises sbadcs 5 Olgs S
g Lol (Sojelsnsed 0 Sdee o 1) (Slpss 5 axBlSS
Sloas ol slaws s WS oo dboul Sl
"4 etz - g slage il )1 51 (AU lalad
@ gy Wb Dl I Cumg e lrs el ol
5 Cang sz b g adaiie Sy LY oWV el il
BB Dld 4 oo Wilgi o Vb Jlej 0,90 50 o
5&5@‘)0)%50M‘5.&0J>L-‘>‘59>3
(5';5)9 9 ‘5.:>L....¢ oo Slas o pae il LS‘)“)
Sladllas 6 ks Jlio olgie & [ AYVF] sl oo
@ e Sle ol Caeg e a5 Wlos ST 3155 Sl
alail> 5 [V0-15] CaSorm b atly alibls o DL
ohhol mhw il el g oas [VY-VAl bl
redy Casdly nl b lass cnl L0V OV ses
3 g yee Ol 31y Dol 4 oS gud A D40 o 00ls
ool ool v Xevy] sab el Oy
Joe S plgie a5 009 (pumliw 5SSl o9
S ghe o abdl 5 gpSol (So3slsn
cldlas V0 Yoo YYO YE-YOL o)ls onsazsdy
5 &30k (Olgz 5l Cng e a5 Cawl ool lis il
GialS el g 00, Jiske ) LTP slall 5 slad alasl>
» (BDNF) ae 5l glie Sdgyig)s j551 mlaw
Y] sole o [YE-YV] 5 oo slo jige oS o

Sy o [YA

doddo

55 LI (mb Sglnnd anld plye 4 Slys
e e T
oS> 90 ol 5 (REM: Rapid Eye Movement)
(NREM: Non Rapid Eye Movement) iz x
lgr Caelo AV ilgs Lo slay a,la olal 5 V]
IV el (550 OS5 58 (23ls 0 Shes ol
959 69 Jie S Dlo> 5l Sy e b g Cadgace
4 el Jelie g el e @l 50 A S @
5l ool slajlad 31 ys aS ol 8l slaws g 0l co jles
s phite ok el -Gy, slageal 5 )6
L¥-f] el aalidl 4 g, sl oo Ol 5l Cag o
g b o 0,55 e 4 Wleols lis Sldlas
5 Doy i o Sl o pgyme 5 Ol Su5als
Shlsl el Gez (Blse Son cu Saegye o5
sl Slys o Jolsi poe ol o sl
OgeST (5 (3 s ooy 55l Sy 5 s0)ss
s3900 L0-Y] 358 o o 1) glonnST ol 5 ous
sylas o owlal 2 Olsd a8 ol ond addy
Jlsl 5 635 ras e Wb % (b
(5ol lam as wilosls (lis Sldlas g 0l oLl
5 osls Ll | o b3 clodlbl Lis o S5 Clys
s b odd S o3l Sledbl 0ed o sl
AT o5 ot 5 (8310 5 g s
ol JJs a4 as Wls eanie it S g
» 2lo Sl Gt Gl REM Clgs o )0 5o collasd
Ol e ol s o wuly 4y e oS akasl> Lus

A 28l ) 5l ey 45 el 0 ool ol LL3|

VAV Jlu oF ol AV 0,95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

Y&

OHea 9 ol 4 S~

sy Oyse abbbl> g (6Tl 0 pwiz lage ;s
2,8 13

Slogzge ST 0 aF cwl 5,18, Cli ol
Fewly (2ol L g ail co (g loe B 5 5 00l cualine
2 el 53 0eb e atie asme SIS, 4
sl Sele (0 0)I08 oo Sl g5l 5 Sls IS
ke aile gilan g Sle3 (ol s 105)
Sy abed ool S (S5edssd sl g bals,
) ol e phaie oy, 5l g oyl anell VY
ply S o Gom (859wt Colled —ool il
O Hlgige a5 Bl (oo 5 (95,0 lopa, 5l (ol e
Slie ommb s 5o bl sl aolsl oo Jolge 550
O dlews 4 a5 wblge o Lo ploj L35
Ohlals o moe (F9y0 el SO 0gd o el
ol 5 s a8 wil e olenlS 358 slaann
dediis pl co i bas canl as 3 15 LaeYligne
s, 51 ol wilea Olg> (659,40l 0,90
@ Sloz a4 (el b L3 (V055000 5 (2008 e
S Gl L JBs e ol Lyl pl ad> jslaie
Vgane plasl ailbige 8l Cls Gliae s )bin oloj
Ulgx a4 NREM s S alr o 4y 0 o5 b
o0 NREM Clso 5 Broe al 50 55 (s 5 99,50
5o by, cdel aS0gs 0 REM Clgz 5lg 008 s
S 2 sz 331 50 Bgdse oy g Sl 56
b 5 b Y0 0g0s g sl o Job 4 agds 4-
LV logs o )1,

oo a2in y0 REM Clys REM Glgs oylo) e
oS Shlaibiay )3 09d oo £9,8 Oludl iz ) (Shel>

3ol ey (sl )b LM Wi leg o oyl e

g aladl> ale Jlil sl Sl a5 o, o0 L5 4
dox I Cloz il gladiz Guizes 5 520k
Wb Sglite iz 93 )0 Dle> oSl g CodsS
Jeloe b el Clgs o6 yo olpess yyovol
o) T sl g, 457 ()59 el hans (ogas 4 (Jgey9m
L¥o] o)ls Lls )l w@ials )13 655 0 omal pimm
Oen gyl gl a5 il eols lias Sldlae >
sl cols Jlael 5 Olgs wudais [0 cago (a5 ol
4 loz o )0 Al (o slaagdgtul 2k aaly
55 iyl gl 8wl slapls 5 opas
by Sl 4 cens 5 cwl Somb lagl g
Frdy el (3lE Jleel p Clss e
Sy ls P el odle el [Sibled it
OMie bl a8 wil oo ol ol o mls cylss
oz Al e baslie o ) (g i Olgs
dglio )o (Sl 5l g 099 9 Jsb yo Sls> OMUS
Sl o (155 e U5 50 (Sl 5l i 0p90 b
2ol ol 5 (Kl cpenl 4 azg L [reova]
o Job Gl e 4 eizmen g Al 06 (S
sl lon aiile (Sudly ly9s OMae (15815 (L5
WS Gl 5 el Jre ea oaS oy i
Syge Sy90 pl o ool Sldlas cunl p3Y (Olgs
S8
5 alal> 5 5,050k g9dge Conl 4 azxgi b ol
5 G slas Slee (ol p Slo> 5l Sy e
2 ez Slogeyer &S gedge (nl Gl b g
O ol Sl iz g0 2 50 gl g e S

5 Slo 5l Camg e SISI G w5 65,z b anllas

WAV Jlu oF o lad AV 0,95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

Al 5 6,830 p Ol ) S e ST )98 ) 2 VY

Ad>yo g0 o &5 WS e Glo 4 pl & ates
@ A S alibl> Ceniis 5 NREM 3 REM Clgs
Fr oty Gl calio Jlgs b Jolye opl ST byi
Dyea
636 SloMbl Conts el o5 sl an] B Llg>
L Olgs wond plnl Slalllas Gebs 955 o0 00 oS
Sl o b Olgs g s S5 (SWS) aia] zlgal
O O pe i |y Al cglin Sl i e
Jowo o alalls sloaS) (g lan Cae Jsb 0 a5 L9
D580 oS Abibl (e ;28) o3l 5 (G gep) CEge
Jled ot s aln] Zlgal b Glgs Sae Job 4o
s 0S o35 alabls o,ligs Cellad sl a5 il o (L)
723) (oo3ls Al g (oS ged) dge abiSl> oo 5
5 0lgd (mailejle el anld (nl &5 05do0 Gio
SYsb abibl> 4Ll o waz glealitls el Sl
REM Clgz> Soe Jobo j0 090 o0 j3e 28 10 Do
S Sae GYsb g ge alible 0,33 e o bL3)|
D)9 4 (gmaliow Sl 45T a3 o ojll g 48,
S g9 (nl 59 &S 95 Djge @ 5l laz g (s
YL zobw ;o b Rl JKS roge il
) sl go BT (55595 50 S5 lsS (zles 00le
Sl Bd> Zeb izmes e 0 ()
9 WS oo Cusl 1) ;g8 b pmlun (Jy 0ol s
Sdze ol Jd Saw Job o cwgliew glil I L
@l REM Clgs o xmebs Lyl )0 S o (oSl
plsl 5lam g ol 3V abidl> 5 S0k >y plox]
5 Wb Go9re i Al co Gln sxSob

9 SiPRmdey 5 (owliidly, a4 bae Ol

B VS A28 LY VST SRRV I PV SR ORI

Sl Ol gdoe Sy REM al> e jo Olo>
g Sl U5 5l ae,e A )b glolieg ;0 REM
o oo JoSis |y Ol S 51 asyo B0 (JolS ololse
e als cepw 4 REM Olgs cans o] 5l
Omes 5O g 08 o8 Call o y0 YO Sgu )0 5 WS oo
4 0)Is S92y 4d P (pl Sedie oS w2 Sk
00uS &y «53l398 41,90 ;0 REM Olgs (oYL o
LU, REM Clgs olie (izren aldbios he o)
515 0355 ol o 53 bt A58 olin b s
Slez Gley e YU aS cewl oals ooy lid yioren
sl aicudls ioli8l el soliss ly90 ;o REM
al) gloais 5 S gme wile jhe (g5l (S 0
2 55 Gljlae Cusl g s JulSS jo aS onys S
OB8S 10 pizmen S o sl 1) cege S caladl>
Sl by IS anal glsel b Clys p)lez al>pe
LEY-Fo] ol JU oll 5l 5 Yol
Wil g oS0l olgd ilike Jolye bLS)
e Ol Ol a8 cunl o] 5l S wolallas b
Sde Jsb yo 0l gl e 5 g Ll aasls o
g o0l Jlad o,lgo o 3 ouls 0S aladl> sledT ) (lg>
oozl jodi 4 )3 e WSS S bl
ColS (05 Ok W) Jshe laanl 5 as
Slem a5 ailesls lid Sladss 51 S 0ed o0
O dlwly abibl> (g Ll akil> ez 5 NREM
LS s il conss ;0 REM Clgs 5 eSS g
ol o Sladss aS Jyge 40 5l e i
bzl akil> ;0 NREM Cle> aiae &l caimo
ol 1y golaie mls ldlas ol 4> 51 il oo

Floe Sloz Jlgy 4y las b udaos iy Lol wins oo

VAV Jlu oF ol AV 0,95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

&Y

OHea 9 ol 4 S~

;:-1-7---'-' i el .*J..n'nll I\_l.ﬂ.l. ¥
wilenlbd )
e 2
—
| .:a‘_p lJ:I:hI.' A
et g

L s s NREM 5l iy REM Clss b 4o aS onds
SUSGS slais gl 5 wBboe )l
REM Clsz b o g)lo sme job 4y Siie oMLSis
S 139y o0 Vb e 50 SileiEan 9 Wb (oo 1P
o5V il s Jo 50 il glaplezsls |
b 50 CNS cudled o jlid 5 jae p08 g 4
G F Ty 2SIl b 5JUT 5wl o REM Ll
b ro S ass iyt shos L3, a5 ars e i (EEG)
Lov-0F] wb oo Liul33 REM Clgs

o g abdl> Bilon )3 e i Bblie I pan
oSy e wls cdBs REM Olgs J,uS o
eote B REM Cloz (610855 5 £905 )3 ooy
@ e ol Soym 5 ablee o 5o Akl o o)l
[00-08] 595 o 6 pFob o (slalamdle JlE i3l

Al g 550k Dlgs 3l Cawgyxe (e bl
Siael G el OMaw 5 (Ko Sl g SRalS
5 Dlss 5l Camg ey bL3 | gol; wlalllas il oo

ools plas Sl 5 lusl o Iy colis slas Slae

n"_-I-EI:JI L gz

gt g

i e el o Ll

piala o:.::iﬁ J.'Jlu.

1 U e
(TR [EFRs §

Leg
Gl skl fa I L
ik [ i)

T b GAS bl i 50 s ol p0 57T~ JC

S o5l akhdls sledas ;) glos o Jsb o
WBge abibl> 0,25 Jome ;0 b S )3 agygs
2 sz oad o5 glealdll> g wigdiee Jld ol
S dgdoe JEe 555,55 4 cwS e 5l ey Oles
SWS Ol Do Job j0 a5 090 o0 Eel o, Sloe ]
b mo5e Sl slaan g 05 anilele o)lgs
IAl 5,5 &0 55,55 ,0 REM Olgs

Olg e Iy akdl> g 6, 50L ;0 REM g o
Oezee 3 REM Clss 5l Cng oo Dlalllas aliwy
ol 3lam s @S0l (b o REM Gl (ialidl
Lasgi 6ol cdleine asline Glgs aglsil ols oles
6)110 Sldlas 9 W PR u,a)‘)f 6&[4) u...o.a:u
5 cele iz b Wlgs e il cpl 45 wlesls olis
Lo--0V] sl asls adlsl s 50l alesl 5 o 3o,

s iolidl a5 s e lid gousie waled

WAV Jlu oF o lad AV 0,95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

B N R P FOWTJe SO - FE SRS i 4

a-) AMPA 4 (N-Methyl-D-aspartate) NMDA sl

amino-3-hydroxy-5-methylisoxazol e-4-propionic
aS NMDA sleoss 5 Jlie (gl ol oo 3las! (acid

Slo 5l Sy e S0 il (659,86 LTP I sl
Ige Slalllas (rizman digd oo (L2l i Lo
5 Sl sladssse ol a5 cul ool las
CAMP response ) CREB uile o, sle,eS
Mitogen-) MAPK « element binding protein
LTP L LLs,l ,o BDNF 4 (activated protein kinases
Cloz 5l Caegyme Slhe (3D Jleel 5 e gnn 50
Sldlas oien VA Yoo PYFF] 005 o St
4 NMDA sleaxlg g cond [0 )l goe (rals (Ko
LTP Wl 2ol cle |, CAL oo slo sl AMPA
5005 )5 REM Clsz jload pg e slabge 5o
Slelisls 4y conlis 0 (6l o a5 ailosls ylis
NR2B 5 NRL slaasly ;) aSh ol ooi 9959
S REM Ulgs 5l g oo 5 ey NMDA (slooss .5
e Ol a0y wileee (Fb Dby
[5V 20-77] 59 o youis Jl>o NMDA
ss,Slos ;0 REM Clgz 5l Cueg e pae 51
G55 wile) iz by o ) eolital L oslis
28 3pdee yn Slls 50 (O] s, lailgal
JB als ( (Dlae (g5 (58, Cows 5l ST (e
slwl REM  Ulgs 0 (doye 1+-20)  slaba>de
cod ) eolinal b ol jo a5 (Y JS8) e e

[PV] casl ooty <l Olss 5l pg,oee Sllsa> 0 EEG

Ol ol G S8 9 (SELS slad Sloe plo
3 Cameg e Claie SSLln WS ] g sl ooy
aile Js¥Use 5 Jobo Ol 51 o0 Ylaza! Ll
sdssse 9wl GlaygSh s el s,
oddy (rl )3 2550 e (Ple il (e SIS
REM Clgs oS aieS clon [YP-YV Yo ] il oo
OLES 5 6l dlels (el (5590 Al o (5l
Bliss 45" (s ,ob 4 LYV OY] 095 o 5 lis oYM
5 embw 15 a5 wols olis Collingridge
Sl 5 ¥ alails LS5 ol o clid (505K 5
IVE] sgice juis hgsiws Olgs laid b«
gz 5 Caogymme a5 wlosls olis Sldllas slaazly
e ) (plad bl g S0k ws w0k 5l am g 3
)Q LS‘Y)LD‘ soli......:l.n)—‘ )0 u‘}o g_)‘9_> )‘ ijm
WS oo Sl alidl> 4y by ya 5,8, Joo (air plon
Sl o o3ls lis immes [YAC YA YYL OA-F ]
6)L.3) ua.n.: di..t‘ » os)l.ﬁ u‘9.‘> )| u...as)m 45
4 qaSgme CAL ooy sloggys jo 1) (ol
g go el LTP adgs 5l aile g ool jrals culs
S0 S Qilgl oo el aladl> LSas bl aS
Cangyo booads sl 5Ll OWNS] Ca oSl
Ol wimmen LYV FACPVPY] WSl o Olgs
3 il Gndy 5550 SleS Sl oy e ik

Srexi S g SISw slaJsSge 0 posd Az

VAV Jlu oF ol AV 0,95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

Y#O

OHea 9 ol 4 S~

40 Ivel NS PP E ) (e CURIR L SNV PR
A el FA G YEOLTP 56 o0 2 olyoeo o ige
YV SV PV ] sgi e Jie Olgs 5l Sy yore
LTP Wl coe Job o clisios 5 (olol o [¥7
Calcium/camodulin-) CaMK Il L, CA1l s
31 oz BDNF 4 4l ;2.8 (dependent protein kinase 11
S Gyge 5o 4l rals Clgs 5l ey e el VE
WS oo abyands 1) CaMKIL oS ()50 (oolS s
ST a5 55 (S am lgos o Mles o8
3 Sl (S culigma 0 pelin Aidl
aly s CAMKIN 398 (oS o JolS pae s
[#9, V-Y¥] 554 slwy) BDNF 4 al; 3.8 CREB

2 o $B(geyer 9 Dlgs 5l Cawgyme A
SLs Jlos!

S Cangyme g Olgd p i slapgeser S -)
Sgise ST gloy (B Dl (Sojslsn Coeal 1o
2 Sl 5 (gl SWSL las 03 oS
Olsye 5l e U 098 SleS Sl Caegyze b LS|
WS cpl iy aiS s 4 ,ad |y Glgs YL
Al bl & il o 3T (i JSe b LS| 0
o Dae Jsb o 1) ol Sseser Sl 0L
Shol> ((Facll 4z > ok ()93 )0 pgata oz
S dgdos B A4Sl S e aps (Sl
Gl 5an o5 0 Jloy Dy S (slapusilSe
SoS g GBS 50 9 ge (o slaadg sl A
[SRES P PPONVIN A4 R0 J IRUC TR I B
3 opiaien 9 iyl 9 Gloye )3 (g rtwgind)
D)l 8 Slem b bL31 s slayld; fass 5o (0

oals Hlas YL g Jls £O Glo,e ;0 &yengS dxlllas

e gl 1
g e
B B m R ] ;
" G i

0%

B 8 g 8§

oS I cog ymo s (Sl SN (S500 SCIT -F TS

3 g yme o8 col ol 5l (S Sligios b
Slham s abdl LSt i 5ok 5l L8 REM Gls>
logais i e Jido |; abiil> S5 (s pSol,
bl 5 5pFol o e S Cls 5l Caag e
SF o G S amd 97 )0 culSann 4 aiuly
Gl el o a0 adadl> Glo g b0 o
Syl Sle=1,8 g

T 0 obesd Sl s dojls aladl> Gsls
gty (225 Sjpo @ Wlgige a5 WBl oo (ol
|, alflas 56 g0 walys [Ac FA] o2 ades LTP <Ll
4 wed oo Ol GueSse ;3 Do SYsb Cusl sl
@ alwly ( Early LTP) LTP u,045 36 15l oi,le
& s (LA LTP) ol (6,55 o8 aiman o LS
obigS abadl> slaSglll s 4 90 (ol g i
O ol)'T De oo 48,5 a5 0 Do SYeb g i
S5 oeelS G52 2905 5 il DR el g8
2 &8ly a5 w038 £9,8 ) pmliow sl LS
sl gl a5 NMDA 3 AMPA  SLbolS sleows .5
O 5o Sedled 1138 o Sl e Sl> LTP
wer & b Jlg ail BB b
g shee Bl 5l ) o SYeb Ol wilyy o
Aol j S ol b sle b o g sl

‘) ras‘..\.o h.)‘)-u_’.) 9 o JLrﬁ ;ILL..?:A 6LQ)L»..5 u-hi-'jf

WAV Jlu oF o lad AV 0,95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

il 5 6,80 Ol ) Cang e O Sy 0 oy 2 VIS

Olalllas 16 S0l g Al pr omir (39098 1 -

a8 el ools las (JoSdse g (5390589 2SIl (5 )13,
3o o ls SV ) S loass w3l lilge>
orizen M) aiiie Sl Ol 5l g e
REM Cly> andly slapils 5o selio 0395l b oleyo
IMNT w0 g ) Olss cuinS 5 ools Ll |,
Sl ools lis po Slgs Sldllas jo 0nls S8 gl
I, GreS REM Clss colass adls sla ige oS
3O O rmwgiad ualS [Ax] apd oo olas liogs
10y g ool J3 il o 1) Clys cukS 5 i
O9rmgs v WS (o0 SloS 5l Cueg e datase
Sae Job yo ol S aS ailb e loyg0 Sl s s
Clo syl 5 st IS Coniz Bk e s
ooygege Jiml 5 o)l o 51 NREM 4 REM
Sy e s 55 o] Glooiy S &5 iz
oz 39 0 Slo 6ol 3 Dolis ok w3 )ls S92
logas i sboge s Ko )b 5l VY] acsl
Gl g anals calis g aladls o garad ,0d 31 o3e il
Of GloosinS s 5 SLlislS (ol Jlail o
siabdl s LTP (Wl NR2B  usly i) osasa
e 1, aliil> LS5 5 o AMPA (glaod oS
) O3] i o gouaie Slalllas [¥F AY] S
SHLs aanlp g cwSge o Sles 5 Ll o
2 gl Jle plgieds ilod ST cuyp o] 4 Aty
slo,5 o515 Gl cel oole slalse GuS g
[A¥] Syt i 1y abbble oy g oad Sujase
JIsS AL S5 4 CAL lagyg)s ol (eizros
S bge 0 caeSgmd (623505 9 BDNF zolaw

Ol 0 S s e s S Dae Job o ool

Dlo @bl el b Gy egind ol ghaw a5 Sl
Sl LLs,I SWS plej 2als 5 il (gl SRl
ol o1 51 S K asllhas gl a5 5,5e 4o (VO
LVE] a9 e lss po anl s cely (g tmgins oS
w el see Dol Ol gl b Lsle ax 3

2 EEG ol bl [YV] amo oos lias oLBT 5 agils
Sl sains i gl 3 pir S Jsb
L Ol ¥ aloye 4 3955 5B alS 5 (s5he colad
Sy asbe JB5) 6 S Jsb 0wl gl
Mo e iz JSow Bs Jsb > oa REM
SalS REM Clss coe Jsb Sl 56,0 logas
roln a5 was e olis basl ol mlbs ol e
P st BB Sl (e 9o n g 39l
o> sloge,en pds [VAD wal atsls Clys plass
Fe g audl slepls o Sl edas o il
3 99790 Sigrmel gabaw 33l (ol po &5 was e plis
Slo> SIS lawils (nl 5 009 Fomb 09> P95
b o addllas S aies oo lid lasgs Sl (6 i
S el 00,5 )15 Sl DS (e 5 b Jluslo
Ay b dglie o JU55) 56 Jsb 58 oU5 51 03,5 5
5 lo> 0 Gl S ol Ol YSS
P50 e b oo L ) (6i SWS als
boawlie o Jug 5B 5o olss slaSes 05,5 5o
Sae Job wlass jo |y saseie (bl (YeSJgd al> 6
Ival swms o las 1) 5,2 VEVY 5l 5L Luils )5
Slo p ez slaadg il Sl 090 0 (IS 5k 4
leilSa 125 )5 3529 Jlai WS iz 99 50 5
s S p o slaadg il 3l o oS

el oais Sl a5 jobo 4y s oo oyl

VAV Jlu oF ol AV 0,95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

YFv

OHea 9 ol 4 S~

556 Sy plyiea peizen 5 o] Jobe lapanilSe
Elgl ply jo (Neuroprotective) s, oausS culadloe
6ol oldlas [AYe A Wlos s @l aaa]
53 Siarel Dl 5l egdll (milee SG g 0 |, BDNF
Jole S0 a8 cadl snd Lateine S o zoke jhe
BDNF ()5 ;5 ERE) 039l 4 ool 555k
I, BDNF lo el ol ahwlgas aS s)ls o4
P e Sblop 40s 3 Gl b Billae S o i
5ol ] caaSsea o |, BDNF Lo sole sla sise
b Jbey v a1l Oig el gz oS Syge o 0ol
PV [ 'SR RVESI S SV /N d IOWE PRV 5
odlo g 5 iz 90 Sl » (925 Ol Dgline
2 S @ ol Sl Gl il oad (5158
oS gt & dlly LA Al Jue iz 5 slahge
ole sldybge ;o A5 Jig0 40 03,5 o5 L\_»..x.w )
3 Camg e S js aS cawl ool lis Ko ollas
oligS abibls « olad (5 ,.Sob (cels YY) REM Clgs
S hge )0 (gl pdJSS Do Yok e
5 sbiise b amlie jo Hlawss wil o Jlo oobe
sams olis adlas opl sloamdly, a5 Wb oo LialS
S A s esle lagise (05 pdy el
P st bawlie 3 REM Clgs 5l Cog e
obe 5 omSen ol als a5 [Ya-¥Vo Al wsb o
Conles b3l el Yla>l BDNF mRNA
Pl slogise 4 Cond Sl Sl pg e slaise
L 5 Sllgs e o,8kee K0 oldlas [¥e] 595 0
O diwly glhakbls Glize glyl o ool 4 o

3500 sl anlllas yo [A-c AF] Wlos S 3155 caS g

CA3 3 CAL slagygp (0,20 slaguwl pSTas adlllas
b o D g s slelds So o«
el Sl (59 il clale oS ug il g g inly
clale a5 gl Cw 3B 0 a5 S50 50 0ads cdnlin
CAL slaygysr slagewly wad 5l wiS (oo 8l (59 5
BDNF (l5e a5yl (o ol o alS 55 CA3
S bdnlie )0 gyl 5 mgyilsn B 5
4 5 sl bge g Glaess w8l sole (slahge g g !
&5 dwy o0 sl 1 el edg SYL (6 S 5k
IS oeSeme Slagss srdiS S Sl
Jsas BDNF  oldl 51 ol baes (6|88 Sosw
2 o ol »odle TAS] aal o3g il 2138l
=38 BDNF 5 59l (a8l JLss a4 S g
IAY] sl o
9 om3e,8 el BDNF alax 5l dacrds )08
Wty )5 (oolal (A8 5 0ad G piehli
BDNF ai] 5 ol 5 45 ol olid aladls 5 caglive
55 Sllisls Gl cely gl iy Sj9e &
ox S sloaxlsn; Sl cel uglow G 4l
Iy smlicw aodly 5 00l oS g2 ;o NMDA
wlisls ;1) boss il BDNF 5 amo e Ll
S TIKB 65, ad b goyb 5 LTP 5 s a0l
oS5 L o] 00yS g BDNF S o Jlacl eaSouen
Sladl, mie qeSems Gl (2lp o YL
5 o8 TIKB (slaows o5 5 BDNF (g5l (slo 5o
S, w2 g embiwin Ong sl ey
DANTSG s 3525 S5 ,ab5l5 cglizmmy 09599
BDNF & gonxie 55095k, o (S5 Slallas

9 ommliw Al g abdls s o |,

WAV Jlu oF o lad AV 0,95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

N R e FOW P Je R - P SPRP TS 1)

oS g (§ 3 2 g (sailejle g Sl alasl>
5 GHls slaanlp n s slagse,ee SISl
ae) cpl 5o i Slalllas oS ol (55900 9 p3Y
9009 Sy9r0 9 p3Y e el g JWlSS slp Sl
203 gl S Jloel sl 1y s
Qdz ouds &S glaaladl> sy cel Olgz (6 80k )
aalez o (BUL Clg 000 o0 g)low Dae Job o
Slaz 5l Cng e (pl g o0g ol o> Jeline 5 ()00
S gt opbse Sl Jlesl s ST el
o OB L el o pgase (YLLS 5y Ol
WS Jie wpad VLS cely 5 aml il
9 3ok Gy Gae JlSle p cwi Glagge,ee
ool s 3l 0 )18 )_._‘l; o 90 o aladl>
9 w‘ o‘).‘o..h u‘? QY)’L}‘ l) ‘5>9.A)5.® o)ﬂo;
Ol loo (2ol (U 50 059 4 aliabl> g (6,500
ool (San Glaass slagige,90 oS 0,5 (6 S
bl 5 550k PES plp )0 (soten (Hadlre 925
Db Olgz 5l pgymee ol 31 o

‘5”0)9\5 9 [
Ol 5l g 5998 09,5 e o) Sen I alwsna
ol 1) Wlie o <5 ) Slzgo 45 o iz gl odijls

3 oobe Glagige ar Comd S slaghee e o Sles
LTP jiics Sod (izred 5 Aok ool byl
Sod 5 Sbbge S slalas @S 4l s
V] el oas ools oles eole 4

crw I3 b emme 3131 40 lgs JSS ] ol 1 ¥
Sl ely> Jloy 655 5 JliSle jo (5)ls gime LS
b 5o les 5l Jlgte (b o g 59, Jeb j0 (Sooll
b oo oS REM Ulgs oy g 958 o0 slboml ol
YL s Jle PO e S8 s DS o Oliee £t
cel Olss P! ol 5 ails IFNY o o
9 Sgboe (SN CekS g alyy, o Slee o P
Gl el e lilge> o Slg (6551 o Pl
Dl oS (S8 a4 mel Jels e Jlesl
5 oy [A-a] ses o csls Jlesl 5 abisls
oole g1 aiile jie oym sloan] il Lo abils
5 05 Oz R (el )5S b 5 dde
Slallls 3,25 o )13 8l Cod olioniig g Sl
i Jsb 5 ls SYME] LUl eaims oyl ook
O35 Syl Ghlem m Sl31 o 3l o Slee 4
5o o131l slaws ymoli8l ascs o aS wbl e ausly
Ol oS wlsn & ladslae (si0,l asly>
L8] el s 5,90 WS s

Sipoiy (pl 5l Jeols sleadl Lulul 5 g Ll o
1995 o0 Sleddey

G5k 2 Slyt oad Coli g Bres SISl 4 azg L
Slse ) (o Sl rizren 5 alddl> o

3 Lgﬁfal.l 6“%;3.‘-3‘93 ‘gb} 6“%’.L.f. Lgh%f.” J.m

VAV Jlu oF ol AV 0,95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

Y54

OHea 9 ol 4 S~

References

[1] Waker MP, Stickgold R. Sleep-dependent
learning and memory consolidation. Neuron 2004;

44(1): 121-33.

[2] Luyster F, Strollo P, Zee P, Wash J. Sleep: a

health imperative. Seep 2012; 35(6): 727.

[ 3] Moudi S, Saleh Ahangar M, Hosseini S, Khafri S.
Prevalence of sleep disorders among medical
students of Babol University of Medical Sciences,
Iran. 2013; J Babol Univ Med ci 2014; 16(8): 69-

74.

[4] van Enkhuizen J, Acheson D, Risbrough V,
Drummond S, Geyer MA, Young JW. Sleep
deprivation impairs performance in the 5-choice
continuous performance test: similarities between
humans and mice. Behav Brain Res 2014; 261: 40-

8.

[5] Silva RH, Kameda SR, Carvalho RC, Takatsu-
Coleman AL, Niigaki ST, Abilio VC, et 4d.
Anxiogenic effect of dleep deprivation in the
elevated plus-maze test in mice.

Psychopharmacology 2004; 176(2): 115-22.

[6] Voallert C, Zagaar M, Hovatta |, Tangja M, VU A,
Dao A, et a. Exercise prevents sleep deprivation-
associated anxiety-like behavior in rats: Potential
role of oxidative stress mechanisms. Behav Brain

Res 2011; 224(2): 233-40.

[7] Hakimeh S, Vahid S. Effects of exercise and/or

sleep deprivation on anxiety—Like behavior and

body weight of female rats. Asian J Psychiatr

2017; 28: 26-7.

[8] Diekelmann S, Born J. The memory function of

sleep. Nat Rev Neurosci 2010; 11(2): 114.

[9] Datta S. Sleep: Learning and Memory. In: Koob
GF, Moa ML, Thompson RF, editors.
Encyclopedia of Behavioral Neuroscience.

Oxford: Academic Press; 2010; 218-26.

[10] Maguet P. The role of sleep in learning and

memory. Science 2001; 294(5544): 1048-52.

[11] Penev PD. Sleep deprivation and energy
metabolism: to sleep, perchance to eat? Current
Opinion in Endocrinology, Diabetes and Obesity

2007; 14(5): 374-81.

[12] Curcio G, Ferrara M, De Gennaro L. Sleep
loss, learning capacity and academic performance.

Seep Med Rev 2006; 10(5): 323-37.

[13] Lieberman HR, Tharion WJ, Shukitt-Hale B,
Speckman KL, Tulley R. Effects of caffeine, sleep
loss, and stress on cognitive performance and
mood during US Navy SEAL training.

Psychopharmacology 2002; 164(3): 250-61.

[14] Scott JP, McNaughton LR, Polman RC. Effects
of sleep deprivation and exercise on cognitive,
motor performance and mood. Physiol Behav

2006; 87(2): 396-408.

[15] Tartar JL, Ward CP, McKenna JT, Thakkar M,

Arrigoni E, McCarley RW, et a. Hippocampa

WAV Jlu oF o lad AV 0,95

owws.:ﬁf,\ca@u@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

N R e FOWTJPO NG - P SPRPTSTA A 0

synaptic plasticity and spatial learning are
impaired in a rat model of sleep fragmentation.

Eur J Neurosci 2006; 23(10): 2739-48.

[16] Vecsey CG, Baillie GS, Jaganath D, Havekes R,
Daniels A, Wimmer M, et a. Sleep deprivation
impairs cAMP signalling in the hippocampus.

Nature 2009; 461(7267): 1122-5.

[17] Fernandes-Santos L, Patti CL, Zanin KA,
Fernandes HA, Tufik S, Andersen ML, et a. Sleep
deprivation impairs emotional memory retrieval in
mice; influence of SEx. Prog
Neuropsychopharmacol Biol Psychiatry 2012;

38(2): 216-22.

[18] Hagewoud R, Havekes R, Novati A, Keijser JN,
VAN DER Z, Meerlo P. Sleep deprivation impairs
spatial working memory and reduces hippocampal
AMPA receptor phosphorylation. J Seep Res

2010; 19(2): 280-8.

[19] SilvaR, Abilio V, Takatsu A, Kameda S, Grassl
C, Chehin A, et d. Role of hippocampal oxidative
stress in memory deficits induced by sleep
deprivation in mice. Neuropharmacology 2004;

46(6): 895-903.

[20] Campbell I, Guinan M, Horowitz J. Sleep
deprivation impairs long-term potentiation in rat
hippocampal slices. J Neurophysiol 2002; 88(2):

1073-6.

[21] Fu J, Li P, Ouyang X, Gu C, Song Z, Gao J ,et al.
Rapid eye movement sleep deprivation selectively

impairs recall of fear extinction in hippocampus-

independent tasks in rats. Neuroscience 2007;

144(4): 1186-92.

[22] Kim EY, Mahmoud GS, Grover LM. REM sleep
deprivation inhibits LTPin vivo in area CA1 of rat

hippocampus. Neurosci Lett 2005; 388(3): 163-7.

[23] Havekes R, Abel T. The tired hippocampus: the
molecular impact of sleep deprivation on
hippocampal function. Curr Opin Neurobiol 2017;

44: 13-9.

[24] Bliss TVP, Collingridge GL .A synaptic model of
memory: long-term  potentiation in  the

hippocampus. Nature 1993; 361(6407): 31-9.

[25] Tartar JL, McKenna JT, Ward CP, McCarley
RW, Strecker RE, Brown RE. Sleep fragmentation
reduces hippocampa CA1l pyramida cell
excitability and response to adenosine. Neurosci

Lett 2010; 469(1): 1-5.

[26] Zagaar M, Alhaider |, Dao A, Levine A,
Alkarawi A, Alzubaidy M, et a. The beneficia
effects of regular exercise on cognition in REM
sleep deprivation: behavioral, electrophysiological
and molecular evidence. Neurobiol Dis 2012;

45(3): 1153-62.

[27] Zagaar M, Dao A, Levine A, Alhaider I, Alkadhi
K. Regular exercise prevents sleep deprivation
associated impairment of long-term memory and
synaptic plasticity in the CAl area of the

hippocampus. Seep 2013; 36(5): 751-61.

[28] Hajali V, Sheibani V, Mahani SE, Hajidizadeh

Z, Shabani M, Aliabadi HP, et a. Ovariectomy

VAV Jlu oF ol AV 0,95

owws.:ﬁf,\ca@u@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

YV

OHea 9 ol 4 S~

does not exacerbate the negative effects of sleep
deprivation on synaptic plasticity in rats. Physiol

Behav 2015; 144: 73-81.

[29] Saadati H, Esmaeili-Mahani S, Esmaeilpour K,
Nazeri M, Mazhari S, Sheibani V. Exercise
improves learning and memory impairments in
sleep deprived female rats. Physiol Behav 2015;

138: 285-91.

[30] Saadati H, Sheibani V, Esmaeili-Mahani S,
Darvishzadeh-Mahani F, Mazhari S. Prior regular
exercise reverses the decreased effects of sleep
deprivation on brain-derived neurotrophic factor
levels in the hippocampus of ovariectomized

femalerats. Regul Pept 2014; 194: 11-5.

[31] Saadati H, Sheibani V, Esmaeili-Mahani S,
Haai V, Mazhari S. Prior regular exercise
prevents synaptic plasticity impairment in sleep
deprived female rats. Brain Res Bull 2014; 108:

100-5.

[32] Salari M, Sheibani V, Saadati H, Pourrahimi A,
Esmaeelpour K, Khodamoradi M. The
compensatory effect of regular exercise on long-
term memory impairment in sleep deprived female

rats. Behav Processes 2015; 119: 50-7.

[33] Baker F. Sex Differences in Sleep. In; Kushida
CA, editor. Encyclopedia of Sleep. Watham:

Academic Press; 2013; 104-7.

[34] Maren S, De Oca B, Fansdlow MS. Sex
differences in hippocampal long-term potentiation

(LTP) and Pavlovian fear conditioning in rats:

positive correlation between LTP and contextual

learning. Brain Res 1994; 661(1-2): 25-34.

[35] Paul KN, Dugovic C, Turek FW, Laposky AD.
Diurnal sex differences in the seep-wake cycle of
mice are dependent on gonadal function. Seep

2006; 29(9): 1211.

[36] Kramé&r EA, Babayan AH, Gall CM, Lynch G.
Estrogen promotes learning-related plasticity by
modifying the synaptic cytoskel eton.

Neuroscience 2013; 239: 3-16.

[37] Manber R, Armitage R. Sex, steroids, and sleep:

areview. Seep 1999; 22(5): 540-1.

[38] Wise PM. Estrogens and neuroprotection. Trends

Endocrinol Metab 2002; 13(6): 229-30.

[39] Wise PM, Duba DB, Wilson ME, Rau SW,
Béttner M, Rosewell KL. Estradiol is a protective
factor in the adult and aging brain: understanding
of mechanisms derived from in vivo and in vitro

studies. Brain Res Rev 2001; 37(1-3): 313-319

[40] Dijk D-J, Lockley SW. Invited Review:
Integration of human sleep-wake regulation and
circadian rhythmicity. J Appl Physiol 2002; 92(2):

852-62.

[41] Fuller PM, Gooley JJ, Saper CB. Neurobiology
of the dleep-wake cycle: dleep architecture,
circadian regulation, and regulatory feedback. J

Biol Rhythms 2006; 21(6): 482-93.

[42] Siegel IM. Phylogeny and the function of REM

sleep. Behav Brain Res 1995; 69(1-2): 29-34.

WAV Jlu oF o lad AV 0,95

owws.:ﬁf,\ca@u@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

wlladl 5 5,80l Olss 3 g pme SN 69 0 oy TVY

[43] Shaffery JP, Sinton CM, Bissette G, Roffwarg
HP, Marks GA. Rapid eye movement sleep
deprivation modifies expression of long-term
potentiation in visual cortex of immature rats.

Neuroscience. 2002; 110(3): 431-43.

[44] Frank MG, Heller HC. The ontogeny of
mammalian sleep: a resppraisal of aternative

hypotheses. J Seep Res 2003; 12(1): 25-34.

[45] Morrissey MJ, Duntley S, Anch A, Nonneman R.
Active sleep and its role in the prevention of
apoptosis in the developing brain. Med

Hypotheses 2004; 62(6): 876-9.

[46] Rauchs G, Desgranges B, Foret J, Eustache F.
The relationships between memory systems and

Sleep stages. J Sleep Res 2005; 14(2): 123-40.

[47] Ficca G, Sdzarulo P. What in deep is for

memory. Seep Med 2004; 5(3): 225-30.

[48] Raven F, Van der Zee EA, Meerlo P, Havekes R.
The role of sleep in regulating structural plasticity
and synaptic strength: Implications for memory
and cognitive function. Seep Med Rev 2018; 39:

3-11.

[49] Smith C. Sleep states and memory processes in
humans. procedural versus declarative memory

systems. Seep Med Rev. 2001; 5(6): 491-506.

[50] Smith C. Sleep states and learning: a review of
the animal literature. Neurosci Biobehav Rev

1985; 9(2): 157-68.

[51] Smith C, Kelly G. Paradoxical sleep deprivation
applied two days after end of training retards

learning. Physiol Behav 1988; 43(2): 213-6.

[52] Hornung OP, Regen F, Danker-Hopfe H, Schredl
M, Heuser I. The relationship between REM sleep
and memory consolidation in old age and effects
of cholinergic medication. Biol Psychiatry 2007;

61(6): 750-757

[53] Jones BE. From waking to sleeping: neuronal
and chemica substrates. Trends Pharmacol Sci

2005; 26(11): 578-86.

[54] Solms M. Dreaming and REM sdleep are
controlled by different brain mechanisms. Behav

Brain Sci 2000; 23(6): 843-850.

[55] Majumdar S, Mallick B. Increased levels of
tyrosine  hydroxylase and glutamic acid
decarboxylase in locus coeruleus neurons after
rapid eye movement sleep deprivation in rats.

Neurosci Lett 2003; 338(3): 193-6.

[56] Takahashi K, Kayama Y, Lin J, Sakai K. Locus
coeruleus neuronal activity during the sleep-
waking cycle in mice. Neuroscience 2010; 169(3):

1115-26.

[57] Esmaeilpour K, Sheibani V, Saadati H. Caffeine
improved spatia learning and memory deficit in
seep deprived female rat. Physiol Pharmacol
2015; 19(2): 121-9.

[58] Smith C. Sleep states, memory processes and
synaptic plasticity. Behav Brain Res 1996; 78(1):

49-56.

VAV Jlu oF ol AV 0,95

owws.:ﬁf,\ca@u@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

YvYy

OHea 9 ol 4 S~

[59] Hgdi V, Sheibani V, Ghazvini H, Ghadiri T,
Vadlizadeh T, Saadati H, et al. Effect of castration
on the susceptibility of male rats to the Sleep
deprivation-induced impairment of behavioral and
synaptic plasticity. Neurobiol Learn Mem 2015;

123: 140-8.

[60] Saadati H. A Review of Protective Effects of
Exercise on Cognitive Impairments Induced by
Sleep Deprivation in Female Rats. Arch Neurosci

2017; 4(3).

[61] McDermott CM, Hardy MN, Bazan NG, Magee
JC. Sleep deprivation-induced alterations in
excitatory synaptic transmission in the CA1 region
of the rat hippocampus. J Physiol 2006; 570(Pt 3):

553-65.

[62] Vecsey CG, Huang T, Abel T. Sleep deprivation
impairs synaptic tagging in mouse hippocampal
slices. Neurobiol Learn Mem.  2018.

https://doi.org/10.1016/j.nlm.2018.03.016.

[63] Alhaider 1A, Aleisa AM, Tran TT, Alkadhi KA.
Sleep deprivation prevents stimulation-induced
increases of levels of P-CREB and BDNF:
protection by caffeine. Mol Cell Neurosci 2011,

46(4): 742-51.

[64] Alkadhi KA, Alhaider IA. Caffeine and REM
deep deprivation: Effect on basa levels of
signaling molecules in area CA;. Mol Cdl

Neurosci 2016; 71: 125-31.

[65] Chen C, Hardy M, Zhang J, LaHoste GJ, Bazan
NG. Altered NMDA receptor trafficking

contributes to  deep  deprivation-induced

hippocampal synaptic and cognitive impairments.
Biochem Biophys Res Commun 2006; 340(2): 435-

40.

[66] Lopez J, Roffwarg H, Dreher A, Bissette G,
Karolewicz B, Shaffery J. Rapid eye movement
sleep deprivation decreases long-term potentiation
stability and affects some glutamatergic signaling
proteins during hippocampal  development.

Neuroscience 2008; 153(1): 44-53.

[67] Machado RB, Hipdlide DC, Benedito-Silva AA,
Tufik S. Sleep deprivation induced by the
modified multiple platform technique:
quantification of sleep loss and recovery. Brain

Res 2004; 1004(1-2): 45-51

[68] Tononi G, Cirelli C. Sleep and the price of
plasticity: from synaptic and cellular homeostasis
to memory consolidation and integration. Neuron

2014; 81(1): 12-34.

[69] Alhaider 1A, Aleisa AM, Tran TT, Alkadhi KA.
Caffeine prevents sleep loss—induced deficits in
long—term potentiation and related signaling
molecules in the dentate gyrus. Eur J Neurosci

2010; 31(8): 1368-76.

[70] Alhaider IA, Aleisa AM, Tran TT, Alzoubi KH,
Alkadhi KA. Chronic caffeine treatment prevents
sleep deprivation-induced impairment of cognitive
function and synaptic plasticity. Seep 2010;

33(4): 437-44.

[71] zhang L, Zhang H-Q, Liang X-Y, Zhang H-F,
Zhang T, Liu F-E. Meatonin ameliorates

cognitive impairment induced by sleep deprivation

WAV Jlu oF o lad AV 0,95

owws.:ﬁf,\ca@u@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

il 5 6,80l Ol g 3l s me i1 (4550 oy YV F

in rats. role of oxidative stress, BDNF and

CaMKII. Behav Brain Res 2013; 256: 72-81.

[72] Gerges N, Alzoubi K, Alkadhi K. Role of
phosphorylated CaMKIl and calcineurin in the
differential effect of hypothyroidism on LTP of
CAl and dentate gyrus. Hippocampus 2005;

15(4): 480-490

[73] Dzgja A, Arber S, Hislop J, Kerkhofs M, Kopp
C, Pollmécher T, et al. Women's sleep in health

and disease. J Psychiatry Res 2005; 39(1): 55-76.

[74] Moline ML, Broch L, Zak R. Sleep in women
across the life cycle from adulthood through
menopause. Med Clin North Am 2004; 88(3): 705-

36.

[75] Barrett-Connor E, Dam T-T, Stone K, Harrison
SL, Redline S, Orwoll E, et &. The association of
testosterone levels with overall sleep quality, sleep
architecture, and sleep-disordered breathing. J

Clin Endocrinol Metab 2008; 93(7): 2602-9.

[76] Matsumoto A, Sandblom R, Schoene R, LEE
KA, GIBLIN EC, Pierson D, et al. Testosterone
replacement in hypogonadal men: effects on
obstructive sleep apnoea, respiratory drives, and

sleep. Clin Endocrinol 1985; 22(6): 713-21.

[77] Baker FC, Driver HS. Circadian rhythms, sleep,
and the menstrual cycle. Seep med 2007; 8(6):

613-22.

[78] Driver HS, Werth E, Dijk D-J, Borbély AA. The
menstrual cycle effects on sleep. Seep Med Clin

2008; 3(1):1-11.

[79] De Zambotti M, Nicholas CL, Colrain IM,
Trinder JA, Baker FC. Autonomic regulation
across phases of the menstrual cycle and Sleep
stages in women with premenstrual syndrome and
healthy  controls.  Psychoneuroendocrinology

2013; 38(11): 2618-27.

[80] Hgali V, Sheibani V, Esmaeili-Mahani S,
Shabani M. Female rats are more susceptible to
the deleterious effects of paradoxica sleep
deprivation on cognitive performance. Behav

Brain Res 2012; 228(2): 311-318.

[81] Polo-Kantola P, Erkkola R, Helenius H, Irjala K,
Polo O. When does estrogen replacement therapy
improve sleep quality? Am J Obstet Gynecol 1998;

178(5): 1002-9.

[82] Fang J, Fishbein W. Sex differences in
paradoxical sleep: influences of estrus cycle and

ovariectomy. Brain res1996; 734(1-2): 275-85.

[83] Scharfman HE, MacLusky NJ. Similarities
between actions of estrogen and BDNF in the
hippocampus: coincidence or clue? Trends

neurosci 2005; 28(2): 79-85.

[84] Luine V, Frankfurt M. Interactions between
estradiol, BDNF and dendritic spines in promoting

memory. Neuroscience 2013; 239: 34-45.

[85] Scharfman HE, Mercurio TC, Goodman JH,
Wilson MA, MacLusky NJ. Hippocampa
excitability increases during the estrous cycle in
the rat: a potentia role for brain-derived
neurotrophic factor. J neurosci 2003; 23(37):

11641-52.

VAV Jlu oF ol AV 0,95

owws.:ﬁf,\ca@u@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

Yvo

OHea 9 ol 4 S~

[86] Vasuta C, Caunt C, James R, Samadi S, Schibuk
E, Kannangara T, et a. Effects of exercise on
NMDA  receptor subunit contributions to
bidirectional synaptic plasticity in the mouse
dentate gyrus. Hippocampus 2007; 17(12): 1201-

8.

[87] Green PS, Simpkins JW. Neuroprotective effects
of estrogens. potential mechanisms of action. Int J

Dev Neurosci 2005; 15(4): 480-490

[88] Dubal DB, Zhu H, Yu J, Rau SW, Shughrue PJ,
Merchenthaler 1, et al. Estrogen receptor a, not j3,
is a critical link in estradiol-mediated protection
against brain injury. Proc Natl Acad Sci 2001,

98(4): 1952-1957

[89] Dresler M, Sandberg A, Ohla K, Bublitz C,
Trenado C, Mroczko-Wasowicz A, et al. Non-
pharmacol ogical cognitive enhancement.

Neurophar macology 2013; 64: 529-43.

[90] Hornung OP, Danker-Hopfe H, Heuser I. Age-
related changes in deep and memory:
commonalities and interrelationships.  Exp

Gerontol 2005; 40(4): 279-85.

[91] MacLeod S, Musich S, Kraemer S, Wicker E.
Practical non-pharmacol ogical intervention
approaches for sleep problems among older adullts.
Geriatr Nurs. 2018. https://doi.org/10.1016/j.

gerinurse. 2018.02.002.

WAV Jlu oF o lad AV 0,95

owws.:ﬁf,m@\;@


https://dor.isc.ac/dor/20.1001.1.17353165.1397.17.4.7.2
http://journal.rums.ac.ir/article-1-4123-fa.html

[ Downloaded from journal.rums.ac.ir on 2025-11-17 ]

[ DOR: 20.1001.1.17353165.1397.17.4.7.2 ]

B TH PP -SSP WY WO | [ {5 Y SPRPSTSPRCH K JPSVL JCH PRNC ROV (e

A Review of the Effects of Sleep Deprivation on Learning and Memory: the
Role of Sex Hor mones
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Background and Objectives: Studies have indicated that sleep is essential for the development and survival of
the brain and increases the brain's capacity for cognitive functions, and deep loss disrupts cognitive
performance. The present review study aimed to investigate the effects of deep deprivation on learning and
memory with an emphasis on the role of sex hormones.

Materials and Methods: In order to investigate this topic, the articles were searched for in the following
databases. PubMed, Scopus Database, Science Direct and Google Scholar. The words used while searching were
“sleep deprivation, sleep, learning and memory, sex hormones, synaptic plasticity, and cognitive functions” that
finally, ninety one references on these topics were reviewed.

Results. Researches have shown that sleep deprivation can disrupt learning and memory long-term potentiation
(LTP), gene expression, and the rate of proteins in the hippocampus that are important in learning, memory and
synaptic plasticity. Studies have shown that cognitive performances such as memory and learning and also
different aspects of sleep, including quality and pattern, are different in sexes. A Change in sleep pattern is often
associated with hormonal factors, especially sex hormones.

Conclusion: Therefore, sex hormones affect the structure of the brain, behavior, learning, and memory in both
sexes. The loss of hormona function is associated with sleep disorders, and reduces learning and memory,
especialy in female subjects. It can be concluded that ovarian hormones might play a protective role against the
deterioration in learning and memory in women with sleep loss.
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