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Abstract:

Background: Amygdala is known as one of the most important regions of the brain in
response to stressful stimuli. In the present study, the role of N-methyl-D-aspartate (NMDA)
glutamate receptors within the amygdala in inhibition of the metabolic effects of acute stress
in male mice was investigated.

Materials and Methods: In this experimental study, bilateral or unilateral amygdala
cannulation was performed stereotaxically. After a seven-day recovery period, the animals
(11 groups of seven each) received different doses of memantine (1, 0.5, and 0.1 pg/mouse)
five min before the stress induction. Food and water intake, delay to eating time, and fecal
material as stress metabolic parameters were measured.

Results: Stress had no effect on water intake, but reduced food intake and, increased delay
to eating time and fecal materials. Moreover, injection of memantine to the right or left side
of amygdala decreased water intake, and injection at a dose of 0.1 pg to the left amygdala
inhibited the effect of stress and increased the food intake. Also, an injection of memantine
in the left or right amygdala decreased delay to eating time and decreased fecal material at 1
and 0.5 pg/mouse doses that the right of the core had the greatest inhibitory effect in this
regard.

Conclusion: It seems that the amygdala glutamate system, in particular its NMDA receptors,
may have a significant effect on regulating the stress responses, which this effect is a side-
dependent phenomenon.

Keywords: Acute stress, Amygdala, Male mouse, NMDA glutamate receptor antagonist

* Corresponding Author.
Email: sarahiannahid@yahoo.com
Tel: 0098 912 638 0524

Fax: 0098 212 612 7286 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, February, 2016; Vol. 19, No 6, Pages 476-485

Please cite this article as: Sadeghi B, Zardooz H, Sahraei H, Sarahian N. Role of NMDA glutamate receptors within the amygdale in
inhibition of the metabolic effects of acute stress in male mice. Feyz 2016; 19(6): 476-85.

fvg



https://feyz.kaums.ac.ir/article-1-2915-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-14 ]

o9 ala Gyl Sl galie & A1 Hlge yo JlaSae] Slali o8 NMDA (slaous a8 4l

P pEdulel S 68 slaghge

* v Y \
OL.?-‘J«J.:AU‘ &‘N C;._t‘Mg)'}AJ} |J:-Q" gééu GJLGJ.

S

Lok ;S B ol addlas s el il GBS e b el 3 (S5 bl p Fege 1 S KT 180 9 Al
A gy S GBI e 53 sl gl (S plie OIS lge 53 JIuKl s 543 g0 S 48 NMDA

W3S g oSS el o a5 IRl &b 5 456y (18 SIS gl e g o5 addllas ol st 95 9 Slge
W51 b5 s 0 1) (Gagelp S5 S V5 010 /) opiles s slasss (a6 7 058 V) Sllse (53 g 08 S 51
sk o ol (S il 5l slas Ol oy g gdids U35 5 02,95 108 5o ;36 0L (Bl ye gl S Ol L3 S 33 ol
A

s S g e Sl g AE 03,55 55 2 I 5 108 Sl el el s e U OF S3Lus Ol e el
o &l 4 p 85K o/ 593 53 oBles e kS Al Gl g ples o by Sl KT 55 3205
18 55 236 Ol Conly 42 5 o Il 3 ax les Gou5 38 (Blos e SRl ems 53 5 il STl e
215 (S 5lgn 1 o iy s Sy o 45 51 1S ) B3 Ol 55 p 85 Ken 10 5V slasn s g 313 SRalS 1 0,45
ORI

4 ol ol 53 ege 56 O NMDA (slaedi 18 o pasty 5 JItKal 3 552 50 ULl s sy o ey 108 5 o0

AEL o 58 G 4 ly ST ol a8 5508 e 2l

SU IS NMDA (o ;8 consi ST 5 o g0 (JIAKal 3l sl 1SS S 519

FVS_FAD Colomis AFAF Lokl 5 oy o o5lend @385 0595 ¢ p2ed  sih sl —, sake asbole 53

2% el 4 el 3 e SRl Sapte 5 S
(Hypothalamus-Pituitary- ads G s 5 s — w 5e¥G s
b Slas gl dsb s &5 el Adrenal Axis-HPA)
LSl el S S5 dab o Y] e JWb (S50
S (CRH) s 5 555,558 oS 5131 D900 i 5 10l (S 38
RIS S S50 Dy DAL, g sVl
ay g gb e O Ol JF 4 sl s 51 (ACTH)
ot S S G e kb 5 51 a8 S 8 0T Jls
S Olgsa Ol oo 1) HPA gm0 cdlad a5 Jl> 50 V] X5
A5 e Sl 4 el 3 elel Sk slSe
P TR0 RPN SO RCRVI [P JIUN[P QRO
(o F 5 A, 3 NS G e fimed g 351k S 4 | ek
LAs K3, 55 S o8 a8 Wleals Ol Sldllae [F] o5 L
Eob a e Vlar 5 s el 3 i 2,550 buy
s S olal Y s a5, b0k [0] dias s OLL o sl
RS pan Oy (515 oS 35500 SNBI (Femds o 4 o !
S Gy (e b sbas Shas OF 5o 5 5 a3l
el [Pl g o I8 S o ol 4 s 53 (Bl s
5 Sl 5 (Slbom (ae b s OA WS s

o0

5l 35 g a5y, (S5 i Fes s
bl S Ul ol L G My S8 Gl
Lyl s 51 (5148 poms A g5 1) 35 cdpld U
Lag ol plp 5o ) Sales el K g g I O )3
Gy okt a5 Kialen glajaly cpl 48 gazme 4 S o0 g
S5 g (R A ) SN0 e S 45 S o el
S Ol gea ol odd B> JolSS Jsb 55 45 el L5l
0oy s 1 (Sl b Jb OMKEe i 5 b Bl
- baopl aer i Gy WU S ST 08l £ b Ol
[V] 23U el Gl oS BT a5

il 4y Sy psle Ll wolacl pole Slidos 35 s i)l uwlid)ls '
(z=)

R e Sy pole oSl o S iy 23S (5 ds2 5ed 09,5 sluikils
(=) 4l 4 (S 3y pole oS> colasl pole iliioes S w0 ebiwl ™

sdoluns 03iungs 3UhS*

Ol 35 g0 () Dl 4y (S pode s8L3> gl oy Oligls Ol e5
Slact pyle

V) PZIPYPAS sousgdygs I PEVA DY 10als

sarahiannahid@yah00.com Sx3g) sl cuwy

AE/V/PY 20led sbysdy NG A¥/11/) :0slys a6

fvy


https://feyz.kaums.ac.ir/article-1-2915-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-14 ]

7P bl buar 5 opiiles & im0 OLE 5 dalpd
as OIS L NMDAGeL 8 4 s 1) JUIS ke 3
- 9 oS a4 Cuwd e (Psychotomimetic) fs,
e Sllas b V] w8 e Jisl (PCP) pidSw
S ST s BN pilas o5 sy ol iy 3 5
sy il 0L, gagfSs b el 5 NMDA 0,38
Lk S e ede putles VW] ML amdls Oy
KR5S S 5555055 St p K15 o NMDA
2 K505 el oS gl 515 AsL LIS SU
el 3 Gy G ot 3 S I
7 Pl 28 B Betew ol Hlee Nsd o O g
SU[T] Ak Foe ol (Sabie OIS falS Kl
A s Sple Ol awe) s b 0gSL S bl
2 Sl il IRl s ples STy sl e
op R GRS 5o gl il o K Sge 5 gl b

W

by 595 9 dg0
S5 b pse 5 gldslae— oo adlas cpl s
Sl g S o3l p 8 VO S5y :Kle b 5 AT
BLE) ;;'._.'.:b AJB_&NJJ 093 \f &U # AJ; VN BL
P Kdd e K S glis 5 o L YY-YFPC gl
o0 IS 5 bl 09 55 3 Olgm e B Rl
QJJ“’A‘? U”’J:"“ K] JJZS A}Jf QU‘_,:’ CJ; _)‘JS salain!
S gl dde aoe b 6,85l 5l 5 L Sl sl
IS, Kas e byl o 4 bl ars 3 b i
3okl 5 g Al ol bl Sl (5,1
CSglae é‘zﬂ: AW S e ‘_;A\g.;.lhji A KPS
BL) QL&:&?J rw YY) (cﬁ) &‘@é&k r}.\.ﬁ AK.‘C.;‘: uﬁ.h}jg
oKils Slas! psle Kbyl 55 WAY Sl 5l Juab
m:.;ln.ﬁ é.:ﬁ;u" Og‘ BL IYyrini 340 6}).\ C,J; r\;.r.ﬂ f\\‘ 4.:3.»
Loy /A ol Jloji s oS s (I el- LK) LIIS 50
(f;}lgs/r;g;\.:n VO-0+) .\.1|le}).’-_".& &:AUS B J>
(p 5 $hS/p 8 oo V-0) I IS 5508 pl5Ls 5 (S 01— LK)
S ypots Sllg A esliinl s cgr (5 pi-LK)
JJIJS BJ; QU‘PM.\LE;)‘JS @Uf A}Jf N B &ALAJ
r.mdaj.«l B}Jf QU‘_,? ‘A.iﬁ_,qﬁ})bd}.l&w‘ U"f"‘“d
—a bl 5 K 0g S 4w F I gl cou ki

4 gazms 33 abyb s Oyp0n 5 C b 5 Sl WS O e

YA

bb&«h K u.ibL@

SLBS1s 5 2 Sale slcdls s IS e o
SIS paph 0Ly 53 kS (b gl Olie 9 0K 53 kS WL
duisay 1) (g5, 5 wlis adsw) BI85 d codlad s ks
Il K s 4,36 Cilises (gla ol er [AY] 5l
sl s 5l Glasgeme ulg 50 O ol 5 e g
S e el 4 Gy 3 1y Gsassn g omas Siales
sl b plwans 51 (Keal glas gomes 51 JIAKl [F] awS
25 Gl PAES O 55 45 el 0l S5 g s 5 Ko
Bl 5 el smn [A] ol 5 515 alS g O slons
Vo] e B, 5 gl @B s IS g e
S Cl 035 asis Sllge o 4B S O Oldlhe
" Ll 3l Vg b a5 Sl Gy b 5l ISl
“SH mis g s s HPA e saus o lis Ol e
2 el [N] dBb @l B el B s b 55, 55
T e il gt s el 4 Eel Sl
Loy nl OF 5 g 5 s iz gazr JIKal o g
SHS s e VYN A8 Sap eVl s
-4 HPA o cdld 51 30 0l i 5 glady o555 58
B o 1) Sl W5 el b b g s )50
A 5, s G L KT oden VY] dins i3
Condy g Lol S Jas 5 s o 6L 55
Ol (53L5 Dlidows alal) oo 53 A3 Sge 583 4 (S pbee
T U, 53 el b Sl Sea Gly, la e el &S Ailesls
e o bt gl O w bl I 4
SRas G 5 VF] Nsd o S ple andy 52 S S
ol gl Rl e gl g Jlbaa She 5 SLU S ol
i g gl gl 55 4 Kl dsle bl s Sl
o Bl (Sas iz o s et 4 V0] 550
A sy 24 S gl Condy 5 SUUHS laedki ;S oy
—phies b i p — 58 LIS oS de e e Ll sl
23 i 13 3y O S ple Sy 5 e SLL S
Il g sl el W3 53 SLUE o plie Ol
o e ST iles V7] spd s Oy sSisS il
Iy S Jeil 5ok, 45 <ol NMDA glaoi ,§ 20,
b hwge Jae digs Obys lp sols cal [VV] 45 0 Lles 5
sdd Grde oWl 51 5 558 o 5 el olem 3
I, NMDA o ;3 Ul 50 0 g ASle peiilas [VA] ol
L1, NMDA GladUlS (ste S35 1 Jlocpl b S o 5ls
s Meay LS oo len S5 4 (s AeS (Sals 5 b (oS 5 e

5 o yled 14 6,55 [VFRF| il 5 crags | s asliolags


https://feyz.kaums.ac.ir/article-1-2915-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-14 ]

1B 4 g pi Ob) Sl 5 LS Jate 4 Ol g S 2
1 55 36 0b) Shom poedle ad oof T s 03,55
5 Ol 5 ola YF (b (BL,ys g1 5 O Ol 03,5
i) Sl DS Ol gy g e el pRn s g sike
A Oly b jize X+SD &)yt SNl s 6,5 o500
AT bl gladgesl 5 Wesls gLl sy glaten
o3litnl BN s (gl SF o 5 4b g5 ibyls

A as S s LW 05 g Lls gme Slae P</00 i

oW
3L T Ol e IRl S Gy
sl 2l

5 A8 058 55 53 Dbl (oo opl ol S s
sWiss 53 1y ol Wl 51 as 8 B S 15
WIS aids 0 (Ghgelp S8 V5 2/0 /) il
il (W bgs 5 W b)) Kl 515 &y a0 o il
3 m el YF b Sl b g L5 O Ol s S
el 45 sls Ol S Al (S o3Il sl e el W
SAKal 51 o Il OF Cdlys Ol 55 (5,80
B e Bbs nes Shsen 5 65 593 5 ke
Ky Dot les 228 Bos g 5 b gl Ol
pagbys g b 500 590 s o byl B0
) oled JS8) 3 5 gl O 20l s ) 55
AU Bl G Vi eles SISl S5 Gay5
sl 3

obes g Sl ey Rl oS S e Ced s
YF b Sl bwg Bl,s ldE Ol ol ezl W
@108 Ol ol 48 diss UL gl b (g S5l sl
25 oeles Kl 515 ppow das e GalS 1) L,
5 ol ol e o IRl 4 p 85 S 0/Y o
200 s 5 w8 (Blys GldE Ol JlBl s s
JHls wbss a s BB Sosen o) L K
Y oyled JK2) W S il F1 S gl o ge (Kl

5 o jlad 14 6,95 [VFRF|tdul 5 oy | s asbiolegs

WL ol e utles sals 5 Lkd (108 Il JIaKul
Il @8 g 5 ol plnl gl AS e el
53 Olge gy g Oedlf 51y Hdd iga 0 SUlge
o G gy 3 SIS sbul b A Sl S g el (Ko
gl 53 1Y 5 LSy bl U s S el b slacsly
Sl Slasie elel  p ogd aduis YelS desmes
AP= /) as pasie W&l Slasse [Y] o eS|y
o bug sdd jasis BB e (DV=¥/0 ML=1v/0
Y oylad O gy 31 Lal, JSS .05 8 Elogw (S5l
A g SEEIL Y kel Oigm e bGP JSK
5 Losal; IS b 51 il 05,5 000 a5 IS Jsb
S Sl o sshia (xSl A S K
S bl 3,5 (g plT Jamme 53 15 03, s 0y
SUl 4 Lo b A5l jalieay ol poss 5 JS ol
O /) pilen Sglie LS5 e (idd e il
b Al S 0 0thels Kjw by (gl 55,50 )
YO g) SBS Sosen A Se 0 GuF e
ST 0353 GusF A GuyF Wby Sypen A S
Sl sien 3 Do SlT pasd 5 S aads 0
6P Doy 5 ol 4 GasF JAKaT 48 gere 55 5510 e
S als GooF 5 dey 4l P 58 Gy 5 J S g deelandl I b w
Sllg Sde cpl Jgb 3 a8 2ol Ll dgS 50
bug b S S Spd e dzdls &bl oS
ol s W oblg> 4 Communication Box o&aws
by Bownd ol 65 ol o Caamd 4 51 020 oK
L,ls Bl op b olagl) s (IS usly) BLLs (slao,l g5
s S (sl Ll by s 2l ol BLILD
S SN0 Jol b fa e ¥ 5 4 il sladhe 51l
bug oK 4 Jase 6Ll by S Sed 5 col
Do g PN Sl s T W) ssd e i )l
35 gl 3 dmy aRSS Y g L5 aiSs T DUl (4l Ve
055 wilea 3 IS s 8 Sllg Lkl JL oKaws
ool oK 3 LT a5 gl pl b ki e L1, SRl

G e S 15 aids Fr Sdeay S W1 Oy

fva


https://feyz.kaums.ac.ir/article-1-2915-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-14 ]

Gl o) 8L s ol Ol e

bb&«h K L}bu

s - ’ (:! - ’ (3. - - (3. -
N I A
. . 3 3 1) Y ey 5

) 9

(Parlp S 2 50) 5les

S pd e odaline K5 55 a8 5 sboks sl tal bedd axlse Sl s J.:)J Ol oyetlos L;l.)\f\.:ﬁf‘_};'-\gﬁﬁd/,;u-\ oled K

2ol s by les sl 5s 4 ataly Oyt JUSal s putles 5 G0 (S S CS S50l Ol 606 et

Gasp 5D (Bhus i Ol

e e T T P B T
M M M M M M M M M

A \LJ:L:)J O‘,}’:‘

"":lid‘ JJ.Z..S a‘gjf “ Q..:....SJ‘AQ.'\M M| FFFP < /00y j**P<'/'\ FP<e/00

* %

% [ T T
I I O
2 ?

(sl 3 5) oilao

gbgn o dalie IS5 53 oS sb0ler b S S K S b W1 e BLos kB Ol p oeilen JIAKel 515 5005 56 Y ojled K3

s Sy 925 Dy gty o8 OF sl p 85 S0 01N 593 55 JKol J31s oy g0ty o 525 5 305 AalS 15 (38155 (5108 Ol o oo

s Gl 2Bl ys glis 5 ad e el 1l Com e ARl sl 5
il o S 0 8w S Hla s Y| FFP<a/0) FP</v0

BESy new Sosen gosaty Sl Sy S /0 Ba, 55 138 50 g3 0L g les JAKal 515 G5 )
23 36 0l 5 w3 S el 1l Crge sl b s o sl o el 51 56
(o led JK2) sls 2alS 1) Os, 05 138 Sllg j3 15 03,55 148 53 30 0Ly Ode il

A

Vo slrgs 5 etles gl g als Ruli8l 6Hls g Oy gon

5 o yled 14 6,55 [VFRF| il 5 crags | s asliolags


https://feyz.kaums.ac.ir/article-1-2915-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-14 ]

1+ Kk ¥k

(3l) Do, 148 5 30

. - “3 - - 3 - - a
o ) ) B BN 2, 2w
3 ] s e

B 2

(Grpelp 5 3 5% oiles
oo S5 53 4 sbolen 03,5 118 3 ot ey OF G306 5 sl o2l Wl el am 4 ilae JUSl 215 53 95 Y o5l IS5
seyata sl g s slagas s LQ\.K..J JHls Csons tiles e e 13 SRl 005 e s b Ol y Codday w2l
A3 S el N les G ge Gl b s o 8, bCSG g O o
Al o IS 0y B dy G ls girn BN FFFP /00y g FIP 0y FP</00

GBS el S e sl JIaKal 513 Oy soas peiilon el 3 GBG Es Olpe  oles MUKl J5s ay5 31
S pSa S O /N s ngm 5 NS paids b s>
e A b g5 Sy seos OF g g Sl IRl 4 eiles Sl Bl g el (Rags ol 5 e o AT s
¥ oylad JK3) dzdls pol el 53 1y SauS Hlge L350 s S 5 ARl la e s ghde g Uiy
Yo
s}
..,3)
3 10
3

$ s
iy

.lg

il R S - S S
- e e . A A 5 a a
b ST SR A G

(esn 1o 5 3 5) eidlan
ol A gp IS8 53 48 5 gb0les sl el QI ) ey Sl g 30e Olse  ilen JUSCal J1s 5025 36 =¥ oslad [0
s 5 UKl s S g les 2 e ety Ol (I 51 683 Ol 53 Sl ol oS s S 83 SR e
iy wigey ol s 1y SasS Hles o i J\L@I@.)W}J\iiﬁ&y/(;j;\:ﬁ VARPRVI PTG PISTIUC I i R VS
il o IS 05,5 & S Slagme SN FFP< /0y FP</00

Qb ks B b el 4 el S AT S S S
Bylpd 5o g il o3 s biaely cal &5 il i s GLoki ;S B esp shua ol G
e ol G s ASl it s35d> U Xl e il slppe el aspeme ;5 35250 JLUJS NMDA

5 o jlad 14 6,95 [VFRF|tdul 5 oy | s asliolegs A\


https://feyz.kaums.ac.ir/article-1-2915-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-14 ]

ok ;S Slee b oles suls 1 3 opl &5 Ay
sy cpl 53 1y 54 B Ko 80 JIWKal 53 54 50 NMDA
Sk 1S & dj o i @l cpl 53 SEs b ol 23138
G is JuKal cwly 5 o s g5 » ;5 NMDA
AL oS on i jls ol 1 day O Ddd g 3 1) Lt
Ad jasie (3 F A g 250 Slls 4 A5 5 e sl
S adis S ol il 0 S Ul 4055 Ol &S
sdae Dlades g [YF] ol o adys b Oladow j3 e sl
WH s 1y e ge VU e Y55 B304 i 5 4o o CRH
Loz Oladswe (o R [YANY] &ils o Jeo mdis als
Al 51 oks s 5 CRH b ol Sas wdis als o8
WL BLil 55 8 Il il — gledsls iy o st
5 $14085 5 (ol slageawly HPA ) sos 45 ool 51 [Y4]
5 CRH 5> lady,s Jold Hsme cnl 5 &S o0 oolas
gl s Skes e S m ssl sbosss
Sopoh Sl Sen el 4 mul 5 b el G, 5
oo Al YA] Bl 1 CDae s NI L Sl
s b o (GG (s b JaKal il glos
2SS deje B s ees 45 [VF] ol BLSSH s
o 03 Fe 3 G g ol glacdl Sl ptiles
eV (Fp s a8 bl B s b LSl S e el
15 355 Dldet S g S 4 o s 45 oK o
S5 odsd el 3l da by e s i 15 conl S
235 4 aly Jale G Olgea el s oen 7]
OLE b Godowd [¥V] 0 00 35 i )0 gladis )1, i
() S @ a2y S0 o5 5393 53 ples jgon 5l
ol az g Al e S 4SS SRS p 1) el S
S ) 5 4 Ui o e 4 Sl g R &S
b oOoldl 5o 40 Ol oeiibes 36 05 5 0 i gols
Aoy oo B bl ol oliS adlas gt Glae sladas
S, L4 wls e bl e 1 JIuKal Sl 4 a5 L
JIaKl sl o8 s 5l R [FY] 305 BLs,1 gl Bk
o g gleds LB, n ) el SU el beg o
S Sy e Sl esls I3 SU Cou gab) ke
b Kl 53 oo & ily S0k o5 53 53 onles
395 SRIAIL Ll A8 o dilis i falS s el O S
b 9 S NS g A 0 S5 Vel )
23 el 358 o0 odss LU e el 31 (NMDA
G gy Coamd 5 JAKal SLU P Sl &S cusls ks

YAY

bb&«h K u.ibL@

SLb S NMDA (5lasi 15 5lee U psl S1 gy 2
an 2030 8 il ol 53 MKl 4 sezme 3 3 gz e
S Wlesls Bl alisee o gy p aS) 4 4 il 2B S 13
il 4 Bl g 55 Il a5 perme il (sla jiou
S gy Ol 4l 4w S s S 51wl A
1N MK Jdoay ol Gudow s Il 1 s e
JHs 53 Gyl Ul e S e s UK
5 Sl b Gl ol 235 )5 IRl 4 g
G om JFIN e 4 b ek edis OIS 58
G50 2T s Oln sl AL o SISl 5 il
By SRl g (Bl slde Olpe S2alS Corge Lol (udl
B g @ Ol comzer kS Doy 1A s U
s Sap el el b G s gres s Sl
(Bl 5 5sbOler 3 Ol (gl Olis 52 Ll fme
Vg VS B s S b el pR
g5 Sl S p S5 4 CRH 040,00 ool ol
Ao Dgeosn spilhe Grzea O LS o bl VY] 5 8
s 4 aen al 3 s gz se sad sl 51 55 (ADH) (o000
Slr Jole Klga pl cnl S [TW] 5530 by O 535
el 45 513 DL Lo s gl Lol [YF] A3k S W
El &S o b S s W Obls s el g
S I 3 5 [V] ol B3 ghyls aa) cnl 55 58 Oldises
Semad ol 5 A LS8 Slesls OLES Ol I S
sl 2 g9 ool o 55 R Sladond 51 (S 5o Lol e
23 Gl K Dbl g S S de ) o B [YOV] cl
OLE b Goows sl sl B Wl s o il 1 s
595 4 ealy D)o ples Il J51s 5 o oS sl
Aas 0L s Sl bgia g 1y sl Ol NS e
O Lo 8 5 UL ot 36 3550 )3 o8 Dliios
Gl g b 2l sy T DA g Ol JIAST )
L osibes Conl S S o)y o e 'S"U"‘" 3,80 ol s 1y
b o b S Sosen S NMDA glaess S 5 5
bl ple 5o b g, 5l Olgea SLULS gball o
wals S ey opl 5o VF] L5l 22y g 0 Ol sen
3Pl pll e ol (S Rs s Sl 3L
cou 1) JIuKal 45 g0 53 SLL IS NMDA laod 8
s g)ls cnl 51 (Falie O Az s 5 ASL esls I3 3L
b tlen 6,bys 5w pa 0 &5 ol a3l o

A Jds preaa 5 358 0 0 ks 68 Ll (B n S 90

5 o yled 14 6,55 [VFRF| il 5 crags | s asliolags


https://feyz.kaums.ac.ir/article-1-2915-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-14 ]

SrsS L g sa) 2 BF Cose M Sldes ) g
2 Gl ce el WIS as pasiia 5 2GS
s &5 HsbOler [FP] asd 0 psdde 5 Ll @ds Olgee
odsls — Sl JIuKal 51 a8 CRH sl slaig, s i i
r:.é-ﬁlédl&q;&h;’ugh“éq‘,.ﬁ;wgwdl
S Gose 55 5 [WV]eks 5 (15 ) S ol g o
o Bl SSlenlly slaws 003 WS 4 e S 25
W e 51 Sy b Sl sl 15 e 55
Flonl a5 cdls B s gl [A] Kb g8, el 5wl
NMDA slaeki 8 5 LGS sbbgs Sty b
NMDA (sl 2 les b oo 5 .ol ol pon SLb 1S
4 ly S Sy Gl ples ks ISl 53 SLG S
Wl blg 53 15 gols Ak b g)ls 595 & aimly 5 S
ol Vgl S 3 0T s cpl ponms 53 b a5 S
sls QL Hlae a4y arly b Ggo atmaly s 1) 555 SIS
Olado )3 351 Cov &y il g D) s len DI ST LSE
5 oAl & ey 5 o Kl o Kl s i S
Gl ok 18 Kl slas Shes s Sl ol

315 0L 1) 80 ees 505 b Gudod 5 [FAFA]

S dni
23 3y Db S s o e pgerne 3
23 e SU o1 NMDA sl 8 JPPR JNaL ]

4 aly 86l &S 35 e el 4 Ol s ‘sh'c.nb‘ VekJ

Gsla).,\é 9 &
wlast psle i S JU Sylem b G o
) 0 S (l;.v.ﬂ (cﬁ) 43)‘ 4._.54 e@‘: é.ﬁ'}; am‘:

References:

[1] Lucassen PJ, Pruessner J, Sousa N, Almeida
OF, Van Dam AM, Rajkowska G, et al.
Neuropathology of stress. Acta Neuropathol 2014;
127(1): 109-35.

[2] Francis DD, Meaney MJ. Maternal care and the
development of stress responses. Curr Opin
Neurobiol 1999; 9(1): 128-34.

[3] Lupien SJ, Buss C, Schramek TE, Maheu F,
Pruessner J. Hormetic influence of glucocorticoids
on human memory. Nonlinearity Biol Toxicol
Med 2005; 3(1): 23-56.

5 o jlad 14 6,95 [VFRF|tdul 5 oy | s asbiolegs

S 3 ety 5 Wls S 4085 IS s i ST
Cromd 01 (S5 05 J1 JIAKsl 53 Sl g8 Slgs b 45 ol
oo Sladis L8, Gan a3 g e sST ates atugy
sba el 4S sl DL Gadew oyl @Lﬁ sl 0dss 8
2 (S50 wdis pord 53 6 W4 b gl e
Aol oles 2l 5 hwsie (oS slajss 5 ek S DUl g
Sk pas g3 UL WSHeT NS 1) el
il gladde 55 45 358 0 D gmins o fal LALE e
Syl 5o [YY] Cl ol sy el 5 5 el 53 eyl
S 5 0ler g 0 0ded gl 5 e JB) (peer 8 Sl
ws 51 CRH s, 0w syl s« YL s
a0 ek cnl 5o 53 1) e sl B Y S50
5 S s\ gy sS4 2L CRH s ote
e ol o,ls s gz U 55 405 s lanis
0L ol Guisw [FF] spd e ol o Wy Laaa opl
DLy SRIB el il o Sl b Dlgses o sl
Of sdias 0L Wil g o ol cpl 5 [FO] 35d 0 wdis y3 50
355 Fl Sl il Guoed (pl 3 4,54 el 45 ASL
S A5 s glaasl bl Sl g ol kS Jlesl
OF B 0L 5 a)ls Glben g Sl 4dis Sials Jols
g BB S a8 o Sl Ll 3 sk g3 ol &S Sl
S A bsa 535 55 piles sa)ls S48 s O Ks
A O3g 593 4 anly ekias SLIS 45 59 55 9 oS ey
Oy ek ey o B el ) 4 4z gl el e
53 3m g0 SIS slaabl s 8 NMDA obw o b
AL S im0y cnl Sn 53 el S Lyls ) ISl
Sy 55 (283 5lge Oy 5 U Gados JLL A s
2 AP ez F sl 53 ol el W AS o

Msggme obl 51 Il al adl 45 W 8wy Ol

[4] Meaney MJ, Aitken DH. [3H] dexamethasone
binding in rat frontal cortex. Brain Res 1985;
328(1): 176-80.

[5] Bangasser DA, Valentino RJ. Sex differences
in molecular and cellular substrates of stress. Cell
Mol Neurobiol 2012; 32(5): 709-23.

[6] McEwen BS, Milner TA. Hippocampal
formation: shedding light on the influence of sex
and stress on the brain. Brain Res Rev 2007;
55(2): 343-55.

[7] Sarahian N, Sahraei H, Zardooz H, Alibeik H,
Sadeghi B, Javadifar T, et al. Comparative effect

YAV


https://feyz.kaums.ac.ir/article-1-2915-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-14 ]

of memantine intraperitoneal and intra accumbal
on responding to acute stress in female NMRI
mice. Physiol Pharmacol 2015; 18(4): 383-96. [in
Persian]

[8] Rao SS, Hatfield RA, Suls JM, Chamberlain
MJ. Psychological and physical stress induced
ifferential effects on human colonic motility. Am J
Gastroenterol 1998; 93(6): 985-90.

[9] Di Chiara G. Nucleus accumbens shell and
core dopamine: differential role in behavior and
addiction. Behav Brain Res 2002; 137(1-2): 75-
114.

[10] Han F, Xiao B, Wen L, Shi Y. Effects of
fluoxetine on the amygdala and the hippocampus
after administration of a single prolonged stress to
male Wistar rates: In vivo proton magnetic
resonance spectroscopy findings. Psychiatry Res
2015; 232(2): 154-61.

[11] Marek R, Strobel C, Bredy TW, Sah P. The
amygdala and medial prefrontal cortex: partners in
the fear circuit. J Physiol 2013; 591 (Pt 10): 2381-
91.

[12] Duvarci S, Pare D. Amygdala microcircuits
controlling learned fear. Neuron 2014; 82(5): 966-
80.

[13] Shirazi SN, Friedman AR, Kaufer D, Sakhai
SA. Glucocorticoids and the Brain: Neural
Mechanisms Regulating the Stress Response. Adv
Exp Med Biol 2015; 872: 235-52.

[14] Adam TC, Epel ES. Stress, eating and the
reward system. Physiol Behav 2007; 91(4): 449-58.
[15] Reznikov LR, Grillo CA, Piroli
GG, Pasumarthi  RK, Reagan  LP, Fadel J.
Acute stress-mediated increases in
extracellular glutamate levels in the rat amygdala:
differential effects of antidepressant treatment.
Eur J Neurosci 2007; 25(10): 3109-14.

[16] Knox D, Perrine SA, George SA, Galloway
MP, Liberzon I. Single prolonged stress decreases
glutamate, glutamine, and creatine concentrations
in the rat medial prefrontal cortex. Neurosci Lett
2010; 480(1): 16-20.

[17] Olive MF, Cleva RM, Kalivas PW, Malcolm
RJ. Glutamatergic medications for the treatment of
drug and behavioral addictions. Pharmacol
Biochem Behav 2012; 100(4): 801-810.

[18] Greenamyre JT, Maragos WF, Albin RL,
Penney JB, Young AB. Glutamate transmission
and toxicity in Alzheimer's disease. Prog
Neuropsychopharmacol Biol Psychiatry 1988;
12(4): 421-30.

[19] Kotermanski SE, Wood JT, Johnson JW.
Memantine binding to a superficial site on NMDA
receptors contributes to partial trapping. J Physiol
2009; 587(Pt 19): 4589-04.

[20] Chen HS, Lipton SA. The chemical biology
of clinically tolerated NMDA receptor antagonists.
J Neurochem 2006; 97(6): 1611-26.

[21] Paxinos G, Franklin KBJ, The mouse brain in

FAY

bb&«h K u.ibL@

stereotaxic coordinates. Second ed. San Diego,
Academic Press; 2001.

[22] McEwen BS. Physiology and neurobiology of
stress and adaptation: central role of the brain.
Physiol Rev 2007; 87(3): 873-904.

[23] Scantamburlo G, Ansseau M, Legros JJ. Role
of the neurohypophysis in psychological stress.
Encephale 2001; 27(3): 245-59.

[24] Aguilera G. HPA axis responsiveness to
stress: Implications for healthy aging. Exp
Gerontol 2011; 46(2-3): 90-5.

[25] Nicaeili F, Sahraei H, Khosravi M, Rezaeian
J, Eftekhari F, Sarahian N, et al. Effect of
temporary inhibition of nucleus accumbens in
response to foot shock chronic stress in female
NMRI mouse. J Babol Univ Med Sci 2016 (in
press). [in Persian]

[26] Gluck ME. Stress response and binge eating
disorder. Appetite 2006; 46(1): 26-30.

[27] Laue L, Gold PW, Richmond A, Chrousos
GP. The hypothalamic-pituitary-adrenal axis
inanorexia nervosa and bulimia nervosa:
pathophysiologic implications. Adv Pediatr 1991;
38: 287-316.

[28] Maniam J, Morris MJ. The link between
stress and feeding behaviour. Neuropharmacology
2012; 63(1): 97-110.

[29] Dallman MF, Pecoraro N, Akana SF, La Fleur
SE, Gomez F, Houshyar H, et al. Chronic stress
and obesity: A new view of "comfort food". Proc
Natl Acad Sci U S A 2003; 100(20): 11696-701.
[30] Rostamkhani F, Zardooz H, Zahediasl S,
Farrokhi B. Comparison of the effects of acute and
chronic psychological stress on metabolic features
in rats. J Zhejiang Univ Sci B 2012; 13(11): 904-
12.

[31] Picard M, Juster RP, McEwen BS.
Mitochondrial allostatic load puts the 'gluc' back in
glucocorticoids. Nat Rev Endocrinol 2014; 10(5):
303-10.

[32] Stratford TR, Wirtshafter D. Injections of
muscimol into the paraventricular thalamic nucleus,
but not mediodorsal thalamic nuclei, induce feeding
in rats. Brain Res 2013; 1490: 128-33.

[33] Groesz LM, McCoy S, Carl J, Saslow L,
Stewart J, Adler N, et al. What is eating you?
Stress and the drive to eat. Appetite 2012; 58(2):
717-21.

[34] Rodgers BD, Strack AM, Dallman MF, Hwa
L, Nicoll CS. Corticosterone regulation of insulin-
like growth factor I, IGF-binding proteins, and
growth in streptozotocin-induced diabetic rats.
Diabetes 1995; 44(12): 1420-5.

[35] Merali Z, Graitson S, Mackay JC, Kent P.
Stress and eating: a dual role for bombesin-like
peptides. Front Neurosci 2013; 7: 193.

[36] Bagheri Nikoo GR, Khosravi M, Sahraei H,
Ranjbaran M, Sarahian N, Zardooz H, et al.
Effects of systemic and intra-accumbal memantine
administration on the effects of electro foot shock

5 o yled 14 6,55 [VFRF| il 5 crags | s asliolags


https://feyz.kaums.ac.ir/article-1-2915-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-14 ]

in male NMRI mice. Physiol Pharmacol 2014;
18(1): 61-71.

[37] Lawson EA, Klibanski A, Endocrine
abnormalities inanorexia nervosa. Nat Clin Pract
Endocrinol Metab 2008; 4(7): 407-14.

[38] Hooshmandi Z, Rohani AH, Eidi A, Fatahi Z,
Golmanesh L, Sahraei H. Reduction of metabolic
and behavioral signs of acute stress on male

5 o jlad 14 6,95 [VFRF|tdul 5 oy | s asbiolegs

Wistar rats be saffron water extract and its
constituent safranal. Pharm Biol 2011; 49(9): 947-
54,

[39] Halataei B, Khosravi M, Arbabian S, Sahraei
H, Golmanesh L, Zardooz H, et al. Saffron
(Crocus sativus) aqueous extract and its
constituent crocin reduces stress-induced anorexia
in mice. Phytother Res 2011; 25(12): 1833-8.

YAO


https://feyz.kaums.ac.ir/article-1-2915-en.html
http://www.tcpdf.org

