[ Downloaded from ijem.sbmu.ac.ir on 2026-02-03 ]

Ol 2lio 9 3250393 338 galeo
o) ke (03 = il Clodd g (S gle a1
(\Ylﬂ" ‘53) fY+ - FVF ‘_;t.amm A ‘_;a)l.o...l} cfg.hb}.tb $039°

j&?‘#‘ﬁf&ﬁj6)‘3)%&‘)}3)5&7«3&%0;‘
b sSi eblﬁjj L;\Aeb‘} PL “;“SF Cﬂ:“.é

Y plbll abls L wres f Ban Slge & o3 0850 15 50m8 (g s

gt sl @sle (oSl a8 9 K (Y Ol sal ()l pan wugd sl&zsls (St aols (56 Sl (g 5.5 53338 655 ()
SHlhge (eulidicuwy 85 S aole gouSiaily (o)l ey gl ol&azils o5l sal 1] ghuue (souiius 93 (SauilSe ALED ) sal () yar
e-mail: m.kesmati@scu.ac.ir ¢ ie.<

a.\,.S?

2 s 9 Gk Ohys 53 wdR el g ol kSl Gl 5 SIS e B 4 Az g el
2 0k e g ol Ogs 53 e B o n Rl agh Bda OIN5 S pas e 3 Shes
555 5B b esle gl Gla g 1o is, o oles s esbe 5 5 slaesly S a5 ol ksl sla,l,
b e A p3lie b 5 Wty (S50, MY oo B Gy YY) (600, Ole) 13 5 68 Sidr 5 s cp 5 VPA
oS 3L ya) ¥ el (gl S a Calys 0pd) Vo dals i els i a4 ey B ks 8 38 O Jel
S ) ey ool ki gy (p B 5hSTp B oo YE 5 p 8 58/ p B o VY1) i (oS il ) 05 5 93 5 (Jul>
sl b £ 15 gl ksl Gk, S s, a e JKE losMa Sl olws by (S50 Y0 s i
Lasly &5 o Cudlad y Ol sl gla jasls (3 tbaaidl o g sde £ i 95 2 Glpos S 2 0 ol pre sl b
YHo 50 i eliS il s ey ki edalis (gofsne sl Ml 058 4 G iz g3 p
b slasl ss sl Ol Ay 53 PN G P00 b g @) 1y sobsine Salil p S obSTp B e
GoAiS 3l s 03l g 5 i 93 e S Slad Sl e Sl L als LA Lesls 4 G Sioms oK
O ysle a5 (651334 D193 53 i) Oyt 15 S s 5 adalin P/ 1) 8 S 8 s YY)
S 5 ol 3 Falime SIS S s Kl e e Ll 3,15 baesl) S ol 5 ol sy, s s

555 Ol g Oy >

S cnllas i au 5l (gl il (il saals (1850 9
AY/FNY sllia Byl SAY/F/Y raadlal @8l 50 AY/F/YY illie cdl o

<

f{oony?

rqEs

3 @olob s Lu Ohsle bl o Gusiwl Guiaaa doude

Ols58 Sley el Hu palad) (38 00 5 g0 A0 0

b‘ﬁ.ML} Gdls aas sladla o

2 oL Hloss 5o sele Ll 5 Lible glacla

2 080 L Slasa o¥la 1) 3 IS e 586 (i ai,

ehad alge Ay Gud o] caw ol e sl
VoS JEe Gaia 4 cida ol Bl Wil e S W S e

5 i fasi (OmdsS Josailind) ol

G O 5 ol S Maile QMG Jslu slalaz

SLS5 s oS il sale galy) obS ol

e «< U:“ » AJ)LC J‘y Uﬂ‘ ..ASJ;L;A O gun u:."&

Oleos s walid gaiue) Ho (ol (sla B3 659 5l
plasl Ol ddaa 5l puae alnn b had 5o slaglas
S lows S (Bae 4] (pl 5o ol slagsls 5 sad
il e weTHE0 UM Cpl Glasa 5o Baac
asl (SosS (g0599 4 bgs e S JIEAS ol g
Kool s a1 slalos 31 Guss Jold (plaly 3 59 Gus3
o9 WIS e ud ol JRE PN TV slasl g sy
ol Lagia 3y Sos s 5wl woll aa S5

K ‘O‘ :)‘ s (5)‘.)‘)‘..! Q“)Jd o8 Lﬁ‘:}:ﬁ Guﬁj‘) Llsals


http://ijem.sbmu.ac.ir/article-1-1541-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-03 ]

YV wosly &I kdl p puted il

ISes 5 Ijig b (5 s

S5 S phens 5 wal dals 50 glhbal ws ol A
VS0 Glshaal GRS s 8185 e Su9
LGS, 5o S5S Al agae G 4 a8 b
2l slaass, (B (ghue) 5o beals s S 5 (olsbusl
2 OV 3 s ohale 5o S5 sl oS (uels
Span S e mdla ha 5y Baa (a5 ol
Oloss 53 (S350 pleuns Slagiy Glsie @) Onfen]
SSoa cullas 5 ol glajls; s ol 5 solob
o853y Ll cel s s (Sale S e o Lasal)
0ol alge sola (132 a5, cusal 5 (I Wl e S 4S
Olso8 wedl s 15 glhole S30S alws gouiS

EELIATE
Lagiigy 9 49

A5 Mlb sole plae glagige sala (uass o
oSada oloy oI B S a SVPA (G5 oSile b Hli
S ol oI5 Jb 5 plae Glagige 5 Lo 0SS
i oKl ARSIl ST Sllpa Giogs 5 XS XS5
o 4 5 olaie Glaghse s S g Slsal 5 sld
09 Ol S a5l sule ploae lagige 5 08
celio VY Llyd 5o 505 Vo-V0 cae 4 Sy (slauds
Sae (ol Jsb Lo S wad 6,1l (L0 celu VY 5
GoSoia gl aiials S glie 5 O oyl i
OB el 5oV 4T s 4 B s sule ol slagise
GlBlaa slaudd o Lasuls (g Scda 51 Guy 5 wad suls
slagise sae £ Jold 058 5o i8S 15 aa IS
oA Gsws) ) oaald 68 el Lass S o sube pliais
Shle OF (oS cily;a) ¥ aald 558 (5ol sesa3 48
oaiS wiloys lasy S 5 (BLlS oo @
03 -ss a SIS s a S clie VF- 5 VY- ualie b (il
28 5l e S 5a oo lasaly e SSE ) Gy w90 OLL
ol Sulat &) gem s sobe saly S g 53 ealy S ol
WS uSesll sins b g g okl 5 wa S
il gohod K3 ey ST aSa 5 Al S il
shie OF o ¥ L 3l S ptiad 0 S e Y @l
Lolae puablis 58 b 4880 Vo cue 4 5 «aS 5
Ak S O o ) Joslas olsie 4 bl ol s S
Lslie b s ugm aS6lS 5 a Sk Y 058 sl &
6l € a8 4@ ¥ Jolae phie OF fare salie (oS

Slagiy Olse € Wisdee G2 JooSw laK
e slacallad (il o page Sl (38 Gl Sl
23 XS SIS puac ali il S3ouS
GSon cullad 5 Ol b b e slasls s Skl
e slaass, sad suls LA Lwlad o Wl 1) cage (28
Go—SUSE o a Bl e Gt 5 Gl 5 L
0% B Ly WSSS A ol glasies
Mnal sl 58 55 Okl b b e uac slaslie
S o3 i b w50 Al 5l s 5 U8 4385 sl
¥ 8 slols Sl 5 o) QIS sud (el B i sundi gy
O Dhe s g w9 udl caw Gl S ol
AS 4 ake WIS alsS BBL wilbss T asd e
callas o plal ol Jlaal 4y (Shae ol 5 ooa

WAY

S ol She aused 5 gLlaul b se Taa S e
Sl wsdige @il ol b ole calsS i
Olosle (Ausd Sl Olhgs (b o9 oS o s
V¥ N
e il 33

ORalS o (o132 a5, 5o Gl S 8 sadS sud suls olas
S ol 585 Hu Sl el 05 et s DNA () seesdliie
oAl (sl LIS gaad® Lo oS apdie 03 Ol
b OalsS oS sad suls plas Basa o \D..A::l:aua
ol sl S Galbdl o JelSS syl Ual e
Shs sl ol lagise ia S uae ladsle
Voa R e Al JelSS u JIEAS Ca ol ol

KL Lfb sQ:\.‘JS L3 QKAJJ.A JLAf: Wlsals QL&Q LAQ:MJS#
i WEAY las s, 5o sae JolSS (gl Gulisa (58,90
Ssgs e Dlgee alg ) oaas Yo B AVE glads, o
Ll Vs S dadla 5 pelgl seaallalile 5 Sas S sb
pran sladlagin b slad (B8 gl 5o 3,15
ol 5 ulbss b e Olhss oo S5ulS
el suis saaline ol sl

obhbhal 5 S5lS atenn S8 Lodal, o
= K gk “ ‘inJ‘S saalie L;\,LA:A 6LAU’LJ|‘}§
o9 L.):.JJS J:\:\-L.l-l‘ c]a.a.u Q:.“"’..‘:)'a‘ alsals QLj'.u LAQ:LAJS:\:
o2 Jaidie oldl curen (555 50500 GRasS b9 Sl
saalie JLu.nV' Jfﬂ G¥s usubJ‘SﬁdJJQ‘JJAJQt‘:)
bl e b ol i€ Gl Gu g sSas LS, sud

Bl e GBS sad suls GlaS (uinaa Vasls asas


http://ijem.sbmu.ac.ir/article-1-1541-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-03 ]

da:»JA

S cullas

H”‘H“}o « ‘;QJL«..:; :/,.ﬁb)j.:é (50095

Al

Ulpl panagilio 9 j1y0i9) 3 32£ gdan

..\.J.y(;_):\.a.uu‘.a‘)dm‘)d

5L sedb wagss

5 S S 5lGT Instate 3 o8l O suldil b Lasols

sole 5 55 i 59 O Llaane BIEAS ssa s (s ()
Aok S bl BT 5 es S Wiy gw s (S Osedl I
post hock Student Newman-; s3] 5 (ANOVA)
23 P</40 ol pae mlacs 3 S soliit Keuls(S-N-K)
b ) liae Glank &l b Lasls 5w 45,8 s

Laaisly

sale slasaly L3Ssa callad 5 Ohylasl s Gyt 51 -
yas aas o GLES Y Glogad o s se sladisls

» solare 5B a5 ook Olhss L9
clasaly (%OAE 5 %OAT) slolas) L, slagasls
a8 LS 5y a Sk TP Lliie i yems da 81 IS sule
olas 1y eSoa (palS 5 pholbasl Sl pus 55k w0 ol
e 53 58 s F(%OAT=Y/\0) F(%OAE=+/-4) 180 o
ol RIS (olaite 8l Soa culad
F(speed=#/¥0)

1]
Ve T B < m sals B3 vy O e
5. o _
a

0 77%

.
¥
Y.
Y- 4
v

%0AT %0OAE
<
v. -

b
¥
Y]
Y.
v o
. Joas aals VY- YY-

(Gll) Gl ol (SLaGadld y (aacal J31-) f gal
:0uls slacul) (@) S o cullad g (% OAE g %OAT)

g (intact) J,538 6 9 55 (as Hla Sae SUIAS L Hla gad

Sope 4 olSS ue s Sl 58 Sle VY- 8y S
O B (500 VY @as ) solasl Jsb Lo g il SIS
suldiul o) 50 paa ad o sols lhule 4 Lasul) ESYEAA
Al g ¥ Loy S als o o Pla b gols
slagise @olub @bl Ho e gu oo aSulS
sl slads, oo s Ol o s S sl ol
GBLos aaa  SwuSe ES00s oo s slLb
Sl olins 3 ol @lali, Ghaiw @l
11 5 osm o S oo ol it sslieal x5 ya (sl s
Gl slash adl oo (1) culle cadle S 4 550 Ll
sl 5 ok ol Sie Bl Vexon w5 50
o s Gl e Bl £ guils 4 (gloy) ga0 G (554,
Sb sl Ll 5 Ssk gu 50 laas Galisl ) Sl
s X cuad Gy ot D) Sle il \ plE)) 4 (sl
VXN slasl 4 (635 50 (soagane S 4 ol sl ol
o il Hu plawly b Hle sl po (giie o il
oo slagh e 058 oo LB (e o S s ie Bl
s Sgosk @ isdioe sals HI58 Sle (g0 gaaa (500
oenlio 595058 g0 I8 5L slagsal, B (S s Ol
S soie Bl VY gl ) Ho S Sl Ve ¥ S b g
D108 8l (WL Hu Cogs S g a g oo eli )l 13
5o BT lea € glEEs 0 oae Lo .ol a8 S
bug olf,n ald oS oS5 5l aline glacians
Maze router L3l s b o il solanald G40
o) @ae wans i wa S e bl (ol calu)
59 0h o9 sadigp (les 4 5L lagsl Lo sadig sy
olasy slaad wsju 5 0OAT (%Open Arm Time) 5L
YOAE ) 55l 50 58 4 cawd 5L slagil © s
sl—aeal i le—ic 4 (%Open Arm Entries
ool Gl € Bad @S L Lo aieolhal
il e Sl 3 oloksl alS gsuianslis bails
385 4880 0 a3 yie Al s s o0 80 gany cilews
adls o 680wy Hu Gl s (speed) e s goaiaslis «
o9 (Locomotor activity) iS,a callad adld olsie @
o laa usd olole 51 (S50, YV Lo Lasal) ad 438 S ks
SS90 T su g sesl 5 wad e SSB (K55, Y4 Lo
oS alasl 5el VP B el oy Lag|


http://ijem.sbmu.ac.ir/article-1-1541-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-03 ]

YVYy Loty Ol sl p peted il

ISes 5 Ijig b (5 s

5L 6ol @ gy slaad 5 end (s le) wea sy

o cullas

WWomNAN0) L 5SSy 4 s a5 SIS/ Sl
s F(OAT% Y¥.=A/--\) (P<./-0) 5 F(OAT%
ol ssas %OAT s g lsiae BYEAI (P<./-\)
055 sube 5 53 slasally Cps wias oo ol Ladisl Cpinan
p oSS s a Sl Y Slate 4 Ol (gaaiiialy o
YE=1/A0) wsls ssms o cullad Lo Ll sae (8GR
Cuda aag o olas Laaasl ol (P<:/..\) s F(Speed
S Jis 4 (Soa cullad 5 bkl o Gusls
Do il b oS fpl 4 da s b all LIS Gl
by woSee L8 LEE cad K cullad G

lu\.a)}
Vo
*
I -
] - 7 N
an
¢ ZH 7l
b L
2 i
nmnnm
7 W B
g annm
"1 %éé%
" T

{24
M

-
M

JAas aals Y- Y¥.

ol osl slagaald y Gaiacad I (Sdawlis -l gad
oals 9 55 glaosl) (a () =S Gllad o (W)
F(OAT% Y¥+=A/++))  FP<t/+O F(OAT% \Y+=Y\/\0)
ouasyliis fP<¢/+ v\ F (Speed Y¥+=1/40)F P<+/+)
Lageicu .ol (sl ga slae g S (s Hla S SNGA

il oo (aSilae 3 Byl £ (aKilis ouia L

sl 9,5 ja (- iaaa g (Saline) sallio g <
slagedlii yoaalddio 9,8 g (iace | (goudisS Tl ju
il oo (uSilie G GBI jadl +(aKilis (gouiaslds

o5 glaeal)y (Soa callad 5 olhbsl 5 e 31 -V
San dids o GLEIS Y Hlogad o wsa e slaaisls
ool 5 6,0 i 5 oIk Glhes e e
cl Bl S glasaly  SSHa cullad y olksl

F (OAT%=Y/#0) . F(OAE%=-/Y) F(speed=-/#Y)

A

3 Ve -

3 By Baals By Oy
3 5. 4

Be]

L T

. 0 1 77
: /
j ¥. 4

3" 7
ER 7 .
3

2y, 1

7
3

3

Y %0OAT %0OAE
3

oY

o cullas

5
o
¥
- I
Ve
Jas aals \Y- Y-

9 () ke sl slagadld o (paiacad AI-Y o gad
U AS L jlagad: i glasal) (0) S o Gallad
sl 0 9 5 g (intact) J,—iS 6 g )5 (u o a2
$ouuscidly yu sLlas g S (ua Gaiaaa g (Saline)
Cllad g Ol jladl slagadld jo sald 69,8 g (iacdd
£ AL (500D La gy ghes a3as e (LIS S o

Adils o (3aK0las 51 Iyl

O S0 aullad 5 Olhlkal b i ) geanlie Y
sule 55 slasaly

glassl o 5 Layy o was e plis ¥ luga

YEe 5 AT slie L ot see Sl


http://ijem.sbmu.ac.ir/article-1-1541-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-03 ]

IFAF (o0 0 (coslad (oo il (50090 Glaal pungloglio 9 haia9) 222 iGalas YVY

LG 09 8535 © o @leaels Hae iy o (Rl0sos
Tl s b 0l S35

Ao sola (2132 ax5) @88 dadl Ol 55 o S el 4
$8059 09 (S5 S plewns) Gl oS Jfl S Hu Jads
Ot oSlae 5 pasglesle 5 Wl e plasly 51 U
sl 80

biug oS @ib,e wlenls olas sual glaia g3,
slaps S5 (o) curdy Ho HudS caw Wl P e Hule
Jeo8o8S 5w pladl (s 50 JedS58S oS Al
Padl oo bl slaslia,y 5o age slap 5o 58 31 (S

Jolse sl a3 580 5 (Sla aalsd (ol 4a S
OF Jliss 4 5 Sie HEALL 5o sule o S35 Al
Ofiaed B yume (ud 555 Gal Lo Lol ol (s 58 503, o
Sle Jae Lo o SelS/a Sbe YFe 5 VY ulie o
03 (VlaPae ) (pred SlowdS s 18350 JSE (gls gDlas
JAS e o Ledl)y ([Soa callad 5 Okl
9ol seas Hliie oo Wl bk, S @ S a8
soliien) ol Koo gladas HIL 50 s Hlaiaaas
5 oiad ase Gl ol Bl g S by B asa
S8 L8 L)

O Ul oulE Al Gyl Ho s BB pES
ullad aa y olslid) slagadli 5o aa sobe 5 3 slasal)
o O e 5B aas e GBS S sy (S
Gola e oslE Wl g5 oo uia 54 50 sud ol slaeals
D 53 iae)y Gol 53 1) Caeada (I8 5 calagl o0 uia b
Lot 4 by ye puin Rl ) page (il
O Aline ulge Sl 5 G ges sud suls LS o) s
Sblgaa sl 5 5 Guin 59 (Pseoss glacslis Jus

YFYV

o Alae Sl B e AL e ol
Soliie 50 guia g0 5 Susa o S slacallas
S olymdl g cunaia sad sols Hlas ol 51 Qi el
o8B eSS 4 G 5L Ol WIS e pb i
s Sl e Jalse Ol b S opl 4 ias L8
RENE\ - ENPR ISR UG JU I s 1 - PRSI PR
i A 5 gols @il aa S aw e SIS 4 gl 5o
il il ol glay; 5 il Gl st ol 4
e guia 99 5o eda oA oLy Jlaial) 4 Ll
O SSoa aulad 5 Olha) SHo e AR (geaalie
S 4 cnd sule 5 5 puia L9 Gl 8o Lo

G

Oloss o9 Ol 3 sy Oalsl sals gl
Oi,8 (plibal glaslis; 5 ol pausmd 5 ulLb
Ol el o9 el Gme s e Gl S wily e
2 ESoa addlad by ksl gla)ls, sl
(Y 5 ) Llasal) aas Huas sule g 55 slasal)

O ad soly plas e Ghasly 5e OSas sew O
oY spalie b i (gouiiSidlyyo sule 5 55 slagise
%OAT Lo Jlsins MR aS5LS 5 aSiLa YY-
5L ok s saa o) we 0 &S ok 4wl uss
G il gofadn GalK 54 cuwd sule slagise 5o
s g sl 31 38 s Hu Gkl Soa esbe
Ol goniSmdlypu sole 5 5 (plaie Glagise O
e e 53 Sl Ae AN 50w SIS 5 p Sl VY-
il ssas SSoa cnllad ) padls ple & oS
(Y Slase)

Ol Lagua o5 51 (Ao o9 ws S eslal € shailen
bl sl 5 S5 penn Ga sad sul
G Bl pe s Gal 5o JIEAS 5wl s bLS))
Vias S Gkl 55

(P08 S5oulS At sad peddie (pippd
o3l B e ol e slaoni S s KT 5 (8 K
sols olis Koo g 5 Vsl aals hbal ws
aaly sl Gals cnlie guias € glhule s sul
WT ol Jaitie Sid 58 su Gl S 8 She VE
9 oS batlind (ol S ghed g el Gl S shed
O3 OV oS Slge min s adlige Galie il
G ot e SIS 5 wles wdl e cida ol S 5 suube
sodle & Tt g puliun (LA Gl 6 Gu g G s
doa ) cllss ire lacallad Ay sud edde
o s 4 gugan B YL i o ploae slagise
20k ot TS e S i€ e 333 T 5 lale 4T
23O @las by Gl S Jeae 51 suliiaal oS u5ls sgay 50
o3 soaallablile suas s plaly 4 e slae, 0 b
b s ol oS @ilss TS she s Slee 5 pladl
5 ol) Olae Mg Sre JolSS age Jalse (o 5o ale
oo ans e I8 BB cat 1 e slad sl Sse


http://ijem.sbmu.ac.ir/article-1-1541-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-03 ]

VO oty ol bl cpied il OILSCas 5 Ojg b (slgn Ao

10.

11.

12.

sl se o Lo Gl o sliie o8 slanl Hu aul S e

..\.;.J-L‘ _}‘..\g _)3‘ bJLoJ_).:u_J‘_)M

OIS moge Ry Ol pladl O cules dids 4 Slsal
oS o JSLES g 5eals (44 Y/VARVY o ladk)
L posbs @S € 0 o el B 6 1pdlie (o 5bas

sl s ol i g Hu SSuS

References

Katsis CD, Katertsidis NS, Dimitrios . An integrated
system based on physiological signals for the assessment
of affective states in patients with anxiety disorders. Fot
Biomed Sig Proc Cont 2011; 6: 261-68.

Delle Chiaie R, Pancheri P, Casacchia M, Stratta P, Kot-
zalidis GD, Zibellini M. Assessment of the efficacy of
buspirone in patients affected by generalized anxiety
disorder, shifting to buspirone from prior treatment with
lorazepam: a placebo-controlled, double-blind study. J
Clinic Psychol Pharmacol 1995; 15: 12-9.

Keeley ML, Storch EA. Anxiety Disorders in Youth. J
Ped Nurs 2009; 24: 26-40.

Kessler RC, Brandenburg N, Lane M, Roy-Byrne P, Sta-
ng PD, Stein DJ, et al. Rethinking the duration requi-
rement for generalized anxiety disorder: evidence from
the National Comorbidity Survey Replication. Psychol
Med 2005; 35: 1073-82.

Sisk PM, Lovelady CA, Dillard RG, Gruber KJ. Lactat-
ion counseling for mothers of very low birth weight
infants: effect on maternal anxiety and infant intake of
human milk. Pediatrics 2006; 117: 67-75.

Comer JS, Puliafico AC, Aschenbrand SG, McKnight K,
Robin JA, Goldfine ME, et al. A pilot feasibility evalu-
ation of the CALM Program for anxiety disorders in
early childhood. J Anxiety Disord 2012; 26: 40— 9.
Hurley KM, Black MM, Papas MA, Caulfield LE. Mate-
rnal symptoms of stress, depression, and anxiety are rel-
ated to nonresponsive feeding styles in a statewide
sample of WIC participants. J Nutr 2008; 138: 799-805.
Zeisel SH, Costa KA. Choline: an essential nutrient for
public health. Nut Rev 2009; 67: 615-23.

Lim SY, Suzuki H. Intakes of Dietary docosahexaenoic
acid ethyl ester and egg phosphatidylcholine improve
maze-learning ability in young and old mice. J Nutr
2000; 130: 1629-32.

Mineur YS, Obayemi A, Wigestrand MB, Fote GM,
Calarco CA, Li AM, et al. Cholinergic signaling in the
hippocampus regulates social stress resilience and anx-
iety- and depression-like behavior. Proc Nat Aca Sci
2013; 110: 3573-8.

Beard J. Iron deficiency alters brain development and
functioning. J Nutr 2003; 133 Suppl 1: S1468-72.

Shin OH, Mar MH, Albright CD, Citarella MT, da Costa
KA, Zeisel SH. Methyl group donors cannot prevent
apoptotic death of rat hepatocytes induced by choline-
deficiency. J Cell Biochem 1997; 64: 196-208.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

0% s slag o8 s S Gl Jids 4 Gl S s
© 5L sl ool sl il 31 S plea slagse
oI (R (s
o2 eSSk Y 5 WY aulie o e Gseas
BB 3 glhole aund 5 olub Olgs e a SIS
Lagyl sole 5 5 olas)os okl slajlis, 4 sldaadle
win 4 Genly glaosl ol Jlhal o Ll w,ls

Gwee MC, Sim MK. Free choline concentration and
cephalin-N-methyltransferase activity in the maternal
and foetal liver and placenta of pregnant rats. Clin Exper
Pharmacol Physiol 1978; 5: 649-53.

Holmes-McNary M, Cheng WL, Mar MH, Fussell S,
Zeisel SH. Choline and choline esters in human and rat
milk and infant formulas. Am J Clin Nutr 1996; 64: 572-
6.

Niculescu MD, Craciunescu CN, Zeisel SH. Gene expr-
ession profiling of choline-deprived neural precursor
cells isolated from mouse brain. Brain Res Mol Brain
Res 2005; 134: 309-22.

Tees RC. The influences of sex, rearing environment,
and neonatal choline dietary supplementation on spatial
and nonspatial learning and memory in adult rats. Dev
Psychobiol 1999; 35: 328-42.

Bjelland 1, Tell GS, Vollset SE, Konstantinova S, Uel-
and PM. Choline in anxiety and depression: the Horda-
land Health Study. Am J Clin Nut 2009; 90: 1056-60.
File SE, Kenny PJ, Cheeta S. The role of the dorsal hip-
pocampal serotonergic and cholinergic systems in the
modulation of anxiety. Pharmacol Biochem Behav 2000;
66: 65-72.

Zeisel SH, Char D, Sheard NF. Choline, phosphatidy-
Icholine and sphingomyelin in human and bovine milk
and infant formulas. J Nutr 1986; 116: 50-8.

Albright CD, Mar MH, Friedrich CB, Brown EC, Zeisel
SH. Maternal choline availability alters the localization
of p15Ink4B and p27Kip! cyclin-dependent kinase inhi-
bitors in the developing fetal rat brain hippocampus.
Dev Neurosci 2001; 23: 100-6.

Holmes-McNary MQ, Cheng WL, Mar MH, Fussell S,
Zeisel SH. Choline and choline esters in human and rat
milk and in infant formulas. Am J Clin Nutr 1996; 64:
572-6.

Zeisel SH. Choline: needed for normal development of
memory. J Am Coll Nut 2000; 19: 528-31.

Meck WH, Williams CL. Metabolic imprinting of choli-
ne by its availability during gestation: implications for
memory and attentional processing across the lifespan.
Neurosci Biobehav Rev 2003; 27: 385-9.

Brady DR, Phelps PE, Vaughn JE. Neurogenesis of bas-
al forebrain cholinergic neurons in rat. Dev Brain Res
1989; 47: 81-92.

Jiang X, Yan J, West AA, Perry CA, Malysheva OV,
Devapatla S, et al. Maternal choline intake alters the epi-
genetic state of fetal cortisol-regulating genes in hum-
ans. FASEB J 2012; 26: 3563-74.

Karavia EA, Papachristou DJ, Kotsikogianni I, Triant-
afyllidou IE, Kypreos KE. Lecithin/cholesterol acyltran-


http://ijem.sbmu.ac.ir/article-1-1541-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-03 ]

’r"lr‘;J « ‘;QJL»:; {/'.‘b)j-fé (50095

Ol punpdoilio 9 juyii9)3 322 (galao Yv#

27.

28.

sferase modulates diet-induced hepatic deposition of
triglycerides in mice. J Nut Biochem 2013; 24: 567-77.

Kesmati M, Izadi L, Mard-Soltani M. Effect of Matr-
icaria Recutita Hydroalcoholic Extract on Anxiety Beh-
avior in Mice by Hole-Board Test. Zahedan Journal of
Research in Medical Sciences. In press 2013.

Morise A, Sérougne C, Gripois D, Blouquit MF, Lutto-
n C, Hermier D. Effects of dietary alpha linolenic acid
on cholesterol metabolism in male and female hamsters
of the LPN strain. J Nut Biochem 2004; 15: 51-61.

29.

30.

Fischer LM, daCosta KA, Kwock L, Stewart PW, Lu
TS, Stabler SP, et al. Sex and menopausal status infl-
uence human dietary requirements for the nutrient cho-
line. Am J Clin Nut 2007; 85: 1275-85.

Pourmehdi Rad G, Kesmati M. Comparison of Anxio-
lytic Effect of Matricaria Recutita in Male and Female
Mice in the Presence and Absence of Gonads. Tabib
Shargh 2009; 11: 19-29. [Farsi]


http://ijem.sbmu.ac.ir/article-1-1541-fa.html

485/Iramian Journal of Endocrinology and Metabolism Vol 15 No.5 January 2014

[ Downloaded from ijem.sbmu.ac.ir on 2026-02-03 ]

Original Article

The Effect of Lecithin Consumption During Pregnancy and
Lactation in Rats on Anxiety and Locomotor Activity of one
Month Male and Female Offspring

Firoozan M', Torabi M2, Kesmati M2, Fatemi Tabatabaii R

Department of Physiology, Faculty of Veterinary Medicine, & 2Department of Biology, Faculty of Science, Shahid
Chamran University, Ahvaz, |.R. Iran.

e-mail: m.kesmati@scu.ac.ir

Received: 13/07/2013 Accepted: 03/09/2013

Abstract

Introduction: Considering the role of cholinergic system in anxiety behaviors and the
importance of nutrition during pregnancy and lactation in the neural system activity of offspring
the aim of this study is to investigate the effect of lecithin during pregnancy and lactation on
anxiety behaviors and locomotor activity of male and female rat offspring. Materials and Methods:
Female rats (average weight 168g) were gavaged during pregnancy and lactation (until day 21) with
different amounts of lecithin or with vehicle as follows control 1 (no medication) control 2 (vehicle
receivers) and two experimental groups receiving 120 and 240 mg/kg lecithin daily. After gender
segregation at 30 days of birth, offspring anxiety was assessed by elevated plus maze test. The
number of rats in each group was 6 for both sexes. Results: No significant differences were
observed in the anxiety indexes and locomotor activity of offsprings in every genus, compared to
the vehicle group. Males receiving lecithin 120 and 240 mg/kg, showed a significant increases in
percentage of time spent in the open arm in compared to females (P<0.05 and P<0.01). Significant
difference was observed in locomotor activity between males and females receiving lecithin 240mg
lkg (P<0.001). Conclusion: Although lecithin consumption during pregnancy and laction does not
affect the locomotor activity and anxiety behavior of offspring gender can cause varing effects in
these animals.
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