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Abstract

Aims: Glucose is the major energy source for brain which passes across blood brain
barrier easily and reach to neuronal cells. Following the intravenous injection of
glucose, it’s concentration increases in blood followed by its increase in different
parts of the brain such as Hippocampus. Hippocampus function in learning and
memory has been confirmed from many years ago. This study aimed to investigate
the effect of intravenous injection of glucose on passive avoidance learning in adult
male rats using shuttle box apparatus.

Materials & Methods: In this study, 21 adult male rats were divided into 3 groups
including glucose receiving group (500mg/kg rat 10min pretraining), saline (glucose
vehicle) and control group. Memory was examined 48 hours after training in shuttle
box apparatus. Data was analyzed by SPSS 16 software using One-way ANOVA
and then LSD test.

Findings: There was no significant difference between control, receiving saline and
glucose groups before training in terms of the latency to enter the dark compartment,
whereas the significant difference was observed between the group receiving
glucose and other groups in time spent in the light and dark compartments in the
retrieval stage. Also the blood glucose concentration difference between the group
receiving of glucose and other groups was significant.

Conclusion: Intraperitoneal injection of glucose increases the passive avoidance
memory of adult male rats in shuttle box apparatus.

Keywords

Glucose [http://www.ncbi.nlm.nih. gov/mesh/680059471;

Memory Disorders [http://www.ncbi.nlm.nih.gov/mesh/68008569];
Rats [http://www .ncbi.nlm.nih.gov/mesh/68051381]

Hippocampus [http://www.ncbi.nlm.nih. gov/mesh/68006624]

*Corresponding Author

Tel: +986113330010

Fax: +986113360807

Address: Physiology Department, Veterinary Faculty, Shahid Chamran University of Ahvaz, Golestan Bolevard,
Ahvaz, Iran. Post Box: 71355-145

zahra.asadollahi@gmail.com

Received: May 25,2013 Accepted: March 20, 2014 ePublished: July 1, 2014



ol Kes 5 tlllasl 1,05 118

bl 5 680l [V ] w5 (gltalS IS o g 03l (gl S,
Loty daes b bl 5 SGIKS psboay o s lapjilse
dowgdy ez 0ylyd lo (ily g CELD ((5pSOL Ao oS
wd |y SleMbl oS col (canl b abisls &S Jb )3 ol 43,55
S & et (Gh i Lo (@ly > WS (o0 SISl g 0D
Sl g 5ok calple Y] mslee Sb @ 5 mSie
Wi Glacl ple aine) ) adlllae 3)500 Clegose (ke
I

9 92 4 Sl abjl g 0y (SgSe (ulul p aladls
Sdgiml £ 92 4 quyo daSl 9 o0 pand (Pusl g e
53k Jold 5 (gl dlale 29 oo (GApendl Sulow
Jold o3 (b5l 6yl el (Blojle g (L)
bt x5l 5 Jole ad(byd g S (ad b ys
oMb bbb [V ] cwl Gabwles g Scnle Jols
e Gadcads Cud Sy g0 daly (£550L (S
LS o dbml 1) (boyd (sl byt g (byd S e
ol oyt S e Sy S S S K oS
b2y 0 0k ple Sy o8 el (glilong SeadlST (5 by
S 3j90li0 Bl 6k cnl 2 S ot ) b by
sl ot g Lo 9 Vgans o (byd Syme S dgey
|y Codd ol Soi aile Loy S yme Sy 45 (char asdly
ot O olgen CA3 5 CAL 4l [F] 8 i
S o 5L b 6p5h 4 bgje cledbl gabger
a3 e O el g Slagdy 59y Tlg s ySUl Clalllas
OB LSl (Jud il padbys oS
o3 6ok JeSS b gl olyen CAL (slacsilel
sl alS b 650k (pimen A (o0 ln (2l el
Ssiliny  Slopias 0] cud shen oSl
PSP g «Soipllisls WSS
] 55 bl 5 b slyin] a5 by

ceb aib pB Gibel bl Lulys 4 deg b a5 (olge @
wiS dlibls (glaodiiS has gd dladls LialS L il
Oreke S Sl &S ey i calisee lalllas Ldgd o
S5l gie cppiotes S5 [V] 095 00 sladas aoriiS s
@y 038 yme jre Sl ha g e gl
3929 Jyis S5 0l 0lpls [A] by (mae sla ke
4 3o 9 [V A] s Lo g o pulp 3 sk (9,0 4 (]
Bl o [A] o) 4S5 ol Chgw liiea SIS
Srae g o> J1 S oI5 Cuby oo djlge orimalis (Jobozyls
gy jro > Jolog)b S5 clacble cul o] Jobo
P S goaw g $pS o )13 Wb Cov b SIS daw
[8] oo (lB8l S5 ()0 050 3)55 Jlisy quolS g

Silyel dddls o S5 Sl JAIb G5 )
By ol pme g 45 Jlad s

MSc * alllaw! 1,2

Oyl Glonl oyl en Anud oKl ¢ S jold 008l ¢ 555)g0 328 09,5
PhD (sl Jesos!

Oyl Glonl oyl en Anud oSl ¢ S jold 018l (555090 328 09,5
PhD saslee Jesos!

Olnl Glanl ¢l yon dupud o8l by pole a8l ¢ pwlidbunj 09,5
PhD (55,9 831505 cypmr

Oyl Glanl eyl on dapad ol8uly ¢ S jpald 2SNy o olibgld 09,5

XS

doo 5l o cadl e sl (65 5) aie opyedes SolS 18l
GuF b e (was gladsle 4 g )5 e G (St
alize gl yioy ) o’l sy g s o’l de S5 g9 51
5 x5l allpn B8 b (I celSgna dex i
Byt B by alllas ol sl 005 Sl i o Lo alabls
Gogise 3 Jbn iyl il 5o o s Gy
b plog] ST LS ol 1 odlitl b &y 5 ol

95 dl 5 e Ghye g TV cadlan ol 5 sl g Slge
S b+ o) F55 oSl 05,5 el 05 ¥ 4 iy
al 09,5 sl I U3 @3N lmo Sse Gjg eSS
Slde CelufA dbbls Wud s [0S 09,5 5 (S48 M)
Lusgs lnosly 5JUT .8 3 )15 9051 3,50 (S Lo oK )3 (35901
o 5 4805y uilyly 3T b, 51 o3lial L g SPSS 16 l38la 5
15 plogl LSD 0]

5 SIS eauScdlys (JpmS elbog)S cw (Bigel 5l B a8l
32 Syl gme gl ((So)b 4 dgy9 0 p3U loy sl sald
P S g gy dlatie D oMb gy loy 2 &S Jbb yd by
i laag,S e 5 55 oSCiL 035 g ol o
Da)f o 0% )59.\? clale QgL&.}‘ Opred D odaline )IJL;‘um
g2 5 _sine g5 sl 5 5555 BAIS Ly

2y Jbset ol il S5 lao s )5 106 S sl
e il S LS olKis 3 ally 5 ulyeo (clobse
whme Ghge (pSLLE gl dable 55415 1ojlguls

WAY/ Y/ el gl
WAY/ VY 1y g

zahra.asadollahi@gmail.com : Jiue o4t g5 ¥

Aol

(93,5 ol (0,8, bl 23 Cuwle (@) Jofe jae
Gl S8y g (gglSouS calabls (6,80l ()35 ygual yiwled
pa bl o gen g cwl gad anld K dasls

IFAY lowali (¥ oyl Y+ 0490 owild 381 aols fuad



NV &l almo slasige 30 JUabyed s31yio| Alidlo s 5515 Blio J51o o555 1

oY (pdyy dlaioes 3 2,5 g9 olwd | e 955 9 399
olSiwd &y o bruwgd aladzs 93 i aS Ll 00 Al (S oS
D] cwl Juato (S SIS 13,85)ls (gl 555 gouianl
abpe ¥ Jols WSLBLs oiws j> abbls g0l b,
0903 292 3k A 93 O (95 )0 45 (Jl )0 Y Ctesy
3 o e lVF g Ll oS bauso L G cd )3 )8 olSiuws
8l 5l 8 adBoV e S48 aaiS bl s 09,5 ¢(g)5 5k als yo
2 Skt Jldeas |y (Glall 1S 50) SIS (Ujsel) Sy
63,85 28l Blao Bh ©hpo e (ge (s PSS
9 O e oy aS Jbs > @ddaVe adbg e jl e g
CabSS Gl a0l )8 olSiwd 9y0 (ylge gy diwy albases
Oloy abIVe g 4 g a5 b el 5eS o) asby
25U ey 9 090 SOHU dums y9)d 4 (ydgy A I L A 0ol
Sl g a8 cpl 5l e b cabbal SO )U a4 299 0
g 4 )l oS jl e «Sad Jlog! jl any adlY e lojese
OBy jl e Oless ST adls g ol o bl JEsl yudd o
W Al daae gy SuieS oy dlsye cpl Ll plodl
SIS g a5 03 JLE dgy a9 bl Glse
B ad odly Loy asli¥er las dy g a5l S )yd asbY
A5 el ploj cd) Kb a4 (B g SU A &
aols (o fpl b sl 55 S ams ke loj g
@ CutSil ploj g adoe S)U a3y (e &5 35 o)
ey a4 2gp9 Jl am plee cBle asbl o) ar
Wt S5 Ol pleebl jolateas [NA] 43 )15 ol
d)ﬁfo)'l.bl )|93 9 )A.o9§9lf oKy 3l edlawl b C;U|9,\'> O LB
rSojnl SoS 5,55 dm adddV e (el i) g3 435
DA AY] 18

b g8 cyw awslio g SPSS 16 léle 5 buwg (o)l 3L
LSD (y90]] ugms 9 48,y byl 30U gy 1 ealizl

sl
plessse  JS 5 ks S5 aussedly sloosS o
S99 S )bste glis bigal I B (So)b 4 39)9 3 3L
2919 P 30 plojde S (Blao b 55 5 bn cudly
Fol5 aaiS il y 0985 3 «yghl gloj » Kb 4 4
S e GlE RS 5 ki laesS 4 s

Q Horizon Med Sci Vol. 20, Iss. 2, Sum 2014

cod Iy dasls iy iS5 aS aad o i (g)ledd o Algdd
P x5k g Sl Gl g (RIEl caw g and e )8 L
ol [V=V] 0ad 0 (Bl 5 sl calisee (slrolSiws
53k i ol > kel (5 SIS B Sl 5 i
slaosiSolas clld g S5 prdalie B S (e
5 IA] o ceolSmn 4 dialy Jlasl (go, ite 51 SoS
25 Splie SYMBI s Wl o igyn Bpae Bk
GHo o5 S e MBI ol 5 395 esile Sl
Iy abssls alos 5l g Bls clann] s Kl o a5 ol Sblog
Sl Sl

dbls p S96 Blao b 55 Sl eoyp Saa b adls ()
bty S5 &b § aleee wlagise ) JWbpus sl
A5 plogl ST L olSzass 5l esliz

L) 9 3190

2 g S5 by ple Ghse o VY Gl adlae ol
Oy S e 3l Sllges b edlatul p SVWe=YY+  Sjg 039
ans jlgal jplicrs oKl p» ekl cllys WS 4
okaieds 9 inlesl ploul Gl LS ain O Gllgs o) 55
g odd Jate cllyes 45 4 Gilejl 3)50 Lo b (4,55l
9 SB 9y JSew ugby ded Bld 5l ojlsbl byls
M pogare slouid e 5 O 4 Gl oo
il SbdSen bl p Sl ol g9y adlas s
2 oxdlpl G dSSgy g Clacl pole Mol anel> (U
5 plos Jloal ezt olSetils

Soles) S 2BV 09,5 ¥ &y 3aiod ) ool 5)90 Uil
A s 359l oaS Bl 1 5 (o) dald (12,5 b
{Ub59e]) Sob 8l 5l S aido) s SIS S il > 095
Ohse PSS 2 p Sl ades |y (Gl (S p0) SIS
Gup DA AY] W8 calyy Slhs 3 Oyped olmes
ot (sinl il 505 31 s sl 35515 s
ald 09,5 (lyicds pow 09)5 9 Ab ploxil (uSL LS olws 53
Sl 555 i 5 o glon by () 555 b
e Ll 3 il 35 Bl 06 pse ) b ssS
D9 Jols (gl

DS oS ) Sl (s il ) lites
(S S35 o) b i 1 (ol col)
9 So,U oo g 3l oliwd () A eolawl ol sa b
Jin odon by daiona 35 50 S S 02 S5 )
4 gloylesd lowgs ladlaascs sl odd odudgy Sy joba
5 daize g3 9 Llosd s o 3l o anw o ) 5sS (2
Sy e K g daize ja Vb b o) o 4 Bk



oy g sellloel 1,85 VWA

g 2ald 05,5y Hlas pl 5l aS Siaw 40 «cudly Dy (g)b ine
s odnlie (g0 dze Ciglds JyuS 09,8

Sl slapslSe K5 oo dlabls 3515 S1L b ye Clillas
& Glomer tuled ppad (oSoe jsboay |y oy (ol )3 15
2 JIsluan 3 S5 5 35 S cud oxs o ol
by S50l slookiyS e Jb 5 alome slagbse
Y olad 5l 1) S5 ababls samdsgny @l Jodgilng
J i 565 S e ol s ol [MA] &S e ke
ol S e Jlesl o500 pimw Goyb 5l ) 3¢5 iyl
b dadls y 3S6l8 snimad gy il gl sy WS 0 aallles
il 053] i 2 3595 31 5

iz (o yinonsl g )95 (gjldl] walsis 32yl 5l Wlg3 o SIS
39 S5 omas piass 1 SLbIS g (oS el LS aloo ]
S, )8y g Al pgtis 5 SISl colSgn don
2 S oS saimagny Sl sy &S e o ol Ol Y]
Spo oS 3 (eSSl culld (Ll 5 b 5l dadls
sdiaddenty il I ity S8 cul (See [VF] 25 0
ol s 3 0ulsS Sl (gjlodlil (al3il Byl 1) o6 aladls
b oaly plo!

S 8l 515 I Sl s lapsalSo oo
oS b JUS ol 5,8 S50, ATP 4 Loles ol (ela JUS
Gl sopaale (slaJsbo dagygys5 Joli oo § ook obas
s Jloel 1 (6l B8 5 SO sl sloJsbo 5
o 12 ol b ol pidole oS gk )
ColS g 55 a5 U ) palas o 0 o3l L S e
S ) (ke QI ) 392y pSTpte Cpgoa ol
boodpsl @35 o BV opl S il dlals
S o S LIS S5 sk pidplis 5 ssmndliyg
o Aty o8 S pidpka S
o U 5 amse Lilil 1, Jskesh ATP claclile
4 i o JUIS Saly 1S o Sol |y ATP &y oluos ool
sy emdS ol JUIST &4 g g 0 Lis yauwlisyY e
M.wlf @a.w wl)sl ABD (0 UJ““’)L o)l>| )U9 & Ml9
b el gy SSL siledll o (B doy Jgiste
piglie (oo domn 50> (gow | 9dice gl @iy
h saeilingg b odgwdl @iy g dmae ialS 1) S6lS
Ol Yyt 9 ATP 4 (ol (ol S JUIS dlwsey
ol el il il 5l s Wl cplply VY] a0 alS  Jole
5l 01 Lol s JUS gl 52 55 1 b 5 55515 alasls

3 S5 Slesn Gup o e o5 Sl pipan
5 3595 plg5 3205 0woeen 9 (A LS 05,5 CaniST) Jgorwge

gl JyS g dald slaog S o & (Sppe > (P<1/+0)
a0 o8k fljcie D ued Al sdalde (g)b jxe
dloyo )3 aog)S plu g SIS 0aiSdlys 095 o «So)b
18 g 3 (D<+/+0) Cuils 3439 (gyl> e gl (g yglol
sanlio S5 05,5 5 1l 095 o (5o SslE 5
PO S5 e Oslis G5 505 I e alE) e Al
S8 05,5 5 2015 oIS 8l 05,5 L S55IS oxiS il 05,5
S 05,5 5 o5 5515 ke oo Ll (p=e/+8) 39 Jbsins

() Jgaz) cadls 2525 gy sine glis aald 095

5 byt (sl dlabls SIS Blao 3l 55 31wy () Jgar
aslllas dy90 QUBP 2D 0> A8 clale

Silel ile o yriio
(45) (85901 31 Jd (5,0 @ 399 )3 30 lojosa
IR AN JyS 058
ARVRRE VAR sald og)5
VISV IS5 SolS 055
(456) Grgloly el yo y3 (S5, @ 39,9 43 ;U lojne
FE/FY11/A8 JS 095
V/VFF/YD ml 095
WEIYTEOY/Y - SolS 055
(4b5) (55918l dls po 43 (S,U 3 Guile ylojuae
VO/BY£Y/0Y JyiS 09,8
ARANE=ZA0s Al 09,5
AYY £Y/0a% SolS 09,5
(055 Adws 52 0)5) o> 8 cdild
WE/Ya£)/FF JyiiS 09,8
VAP /VY ml 095
VEV/D - £0/AA* $5iS 09,5

P<+/+0 anls g J,uS 09,5 b )b ne iglis *

oy oo dbbls Coga Sl 5l aS cuwl Jlo Ve 3l i
g bl aue; » (ol ey biiagh il 5 cul
ww on VooVl cwl aih o e Sdnid 5 xSl
P 3l gbjoas S g wald SelS saiScél 09,5
oS 05 odalie (l5 gxe gl (bjal I B (o)l a4 3959
oiloil gley 3 (SuSy Ll ) og)S aw a wmd e (LS
el 5 i I8 1,5 ) ol ol g o
0S8l 095 ;0 Sl a4 dgy9 0 ;U lojide
B Sl s ol & o oLt |y copghba ol So5
Pl jpde bulpd 3 650k g abbls S5 enadg
S99 Syl ste Sgld JES 09)5 g ald 09)5 (o &5 (e
05,5 oy S, A ile flojide p uioed by

IFAY lowali (¥ oyl Y+ 0490 owild 381 aols fuad



M AL 5 2l slaghge 5o Jlb et o5l alidlo o 55615 Slio 515 G55 5

S 35 Ao

il ddls gl Sl B sy )3 oIS Slio 5 )5
ol )3 by 315 @by alpee lagtse 3 1y Jldyé
) o iolisl WS ils

oRaib pyme wlal ) by p 110,95 9 S
bl b pimgy ool 5 &5 Slije alS g jleal (lherand
9al s g oSls gy Cishs ) (sizen 5 3500
w3 1y (19,98 5 S JUST gl ol (Jlo (el c
ol oSSy il adlas ol 1 IS aaml
2 oxdlpl G dSSgn g Clacl pole Mol anel> (U
5 plos] ol ol pa et olSeisls

ol 0023 (35 (Bt basgi (63)50 108U 45yl
ol Clyer s SR ingy Cishes Lawss 1 Jlo @ilie
ol 045 yols

&l
1- Narwal S, Saini DR, Kumari K, Narwal S, Singh G,
Singh NR, et al. Behavior and pharmacological animal
models for the evaluation of learning & memory condition.
Indo Glob J Pharm Sci. 2012;2(2):121-9.
2- Thompson RF, Kim JJ. Memory systems in the brain and
localization of a memory. Proc Natl Acad Sci.
1996;93(24):13438-44.
3- Squire RL, Zola SM. Structure and function of
declarative and nondeclarative memory systems. Proc Natl
Acad Sci. 1996;93(24):13515-22.
4- Bourtchouladze R, Abel T, Berman N, Gordon R,
Lapidus K, Kandel ER. Different training procedures recruit
either one or two critical periods for contextual memory
consolidation, each of which requires protein synthesis and
PKA. Learn Mem. 1998;5(4):365-74.
5- Kudryashova 1IV. Frequency facilitation in the
hippocampal  slices of conditioned rats. Neurosci.
1996;75(3):695-702.
6- Stecher J, Muller WE, Hoyer S. Learning ability depend
on NMDA receptor density in hippocampus in adult male
rats. J Neural Transm. 1997;104(2-3):281-9.
7- Messier C. Glucose improvement of memory: A review.
Eur J Pharm. 2004:490(1-3):33-57.
8- McEwen BS, Reagan LP. Glucose transporter expression
in the central nervous system: Relationship to synaptic
function. Eur J Pharmacol. 2004;490(1):13-24.
9- McDermott E, De Silva P. Impaired neuronal glucose
uptake in pathogenesis of schizophrenia - Can GLUT 1 and
GLUT 3 deficits explain imaging, post-mortem and
pharmacological findings?. Med Hypotheses.
2005:65(6):1076-81.

Q Horizon Med Sci Vol. 20, Iss. 2, Sum 2014

@5 bl gt 190 4 (B LS 03,5 e ST) 0341
55618 il oS Jrso il iy [YY 05] 1S o ke |y
ol 950 cdalie B LS L A LS ook S slaulS) L
Oialil 5 LS slaosiyS 3,5 b b S5l &5 3l sgmg Jlais!
S g dbabls 1> M3 el (pmolivw (Lid ,> LS (g5Ludlj]
cely ol Gub | S5 & o) s pilSe cuay VY]
5 ol LS jlu ey 55515 23008 oo smaglises (5Lsd ;5 LIS 2158
ol 9 85 (oo (2o 1y 3 92,50l SealiglS 51 clad
oo bS5 e i i ) LS g 3
Sl ) LS jlasll ATP &y olas omlsy (cla JUS
95 g o5 llan b 8 e ol VY] ame
P S Jo ogde dbble copS el pgi 090 4
Olst wli b Lilisl 1) abdls S48 Slaws 5,5 b adlles
SelS 5 Gyl il 3S6l5 sniaddgny wlpl I uisy & 5 )8 Lo
Pydiee Jloel ()5 9l s

2 gy o g inl (190 4 Fol5 Qla tald (B b
M) ) & 8S e e |y ey labisls S cjie
-N) NMDA (oS lp @lbbolS 39 wymwd )y
Py o, Slos Ll 5l a5 smd o LialS 1y (bl =D ize
oSt bwg NMDA  (glaosys ke L
4 5l e ol By e Jalys (Phencyclidine)
ety s Sl J5 s S5 sy 5
S g 2,5 smls i ly ool e 5518 Js (30 51
Lles byl i pac 5 Clylas] uwdd pas « STyl pas b Sl
F o5 Chle Gl o sty ey 3 o el > [3] 23
@ S5 ol il b dbel S5 35 2 2 &S o
oM iee 3l gle g 03905 (5 Sl Waiygygh g Wy il (9,0
bt | s 5 dpiign eSS S
Wik s Mg Sl G (slhas,s
ol S e xSl by S s peny
Dgus oo dlabls Doy a0 g oS

2l gpSoilil pas 4 plgie adlae cpl saodgie |l
38 o)Ll )b L3 s Sl il cod oS (g slayiel)ly
5585 I il slopolSn o iliin SIS 3325 1
SlopiilSe o)l bax laassl ais ¢y lidos abdls
39 oo Mgy D) dobl limen dladls y oIS I3l 5 58>
ool > 553k g dadl p SIS 5550 32)55 Sl &S
D9 oy bl )l il



OhKed g (ol a5 VY.

pyruvate with muscimol impair spontaneous alternation.
Brain Res. 2004;996(2):246-50.

17- Moazedi AA, Belaran M, Hemmaty A, Rasekh A. Co-
administration of epinephrine and glucose do not have
synergic effect on the improvement of spatial learning task
in young male rats. ] Med Sci. 2008;8(1):22-7.

18- Moazedi AA, Belaran M, Hemmaty A, Rasekh A. The
role of B-adrenergic system on the enhancement of spatial
learning caused by glucose injection in young male rat. Int J
Pharmacol. 2008:4(1):34-9.

19- Moazedi AA, Ghotbeddin Z, Parham GH. Effect of zinc
supplementation of pregnant rats on short-term & long-term
memory of their offspring. Pak J Med Sci. 2007,23(3):405-
9.

20- Korrol LD, Gold PE. Glucose, memory and aging. Am J
Clin Nutr. 1998:67(4):764-71.

21- Rashidy-Pour A. ATP-sensitive potassium channels
mediate the effects of a peripheral injection of glucose on
memory storage in an inhibitory avoidance task. Behav
Brain Res. 2001;126(1):43-8.

22- Erickson EJ, Watts KD, Parent MB. Septal co-infusions
of glucose with a GABAp agonist impair memory.
Neurobiol Learn Mem. 2008;85(1):66-70.

10- Canal CE, Stutz SJ, Gold PE. Glucose injections into the
dorsal hippocampus or dorsolateral striatum of rats prior to
T-maze training: Modulation of learning rates and strategy
selection. Learn Mem. 2005;12(4):367-74.

11- Feldman J, Barshi I. The effects of blood glucose levels
on cognitive performance: A review of the literature. Nasa;
2007.

12- Krebs DL, Parent MB. The enhancing effects of
hippocampal infusions of glucose are not restricted to spatial
working memory. Neurobiol Learn Mem. 2005;83(2):168-
72.

13- McNay EC, McCarty RC, Gold PE. Fluctuations in
brain glucose concentration during behavioral testing:
Dissociations between brain areas and between brain and
blood. Neurobiol Learn Mem. 2001,75(3):325-37.

14- Scholey AB, Sunram-Lea SI, Greer J, Elliott J, Kennedy
DO. Glucose enhancement of memory depends on initial
thirst. Appetite. 2009;53(3):426-9.

15- Scholey AB, Laing S, Kennedy DO. Blood glucose
changes and memory: Effects of manipulating emotionality
and mental effort. Biol Psychol. 2006;71(1):12-9.

16- Shah AA, Parent MB. Septal infusions of glucose or

IFAY lowali (¥ oyl Y+ 0490 owild 381 aols fuad



	FP-Asadollahi
	Text-Asadollahi

