[ Downloaded from ijem.sbmu.ac.ir on 2025-11-29 |

alos

=

A0 (S

Ol e 2llo 9 3250393 338 galoeo
i) Skt (033 = il Slodd g (S ale 8K
(VY'Y y92 o) YA = YAD srascio OF (50 Lo cp2d )0 (50,90

2 ot S| Ghd Gl g 53 Sy Sl el Gy 5 F)

J.;&‘N ‘5\.&“}5‘9# oL ngg‘i& <Sb s

Guae 4kl WIBiulie (sage s 055508

ot YY 1ok (sleml (oS 1] gias (Souies g3 (SasilSe (LD (GlosS Al augd oltils o sle (ouSatily «panlih ) 05 8
& Has é_}}_);aé VEAFANYNNY L;a.u.gds IGHJLM:JQ:A-H.LS.} bJ; ‘r«}lc (5‘545-:-‘:"4 ;QL&_)S _):.\AL.I A:x.@.:: é&&‘d C-CC\A-A
e-mail: Firuze.badre@yahoo.com

S

SO, 3 seeliss Lla, I8 e F1 Ledl 5 e Cda p cmligs ahex 5 il 5B ki caedie
3 s (San ST DAL gty 4 35 it 55T (Gt el ol o Sy Sl Gl s S5l 55
B35 5 gy BN bty Db ol gl el e SIS Sl J S 5 e e so ¥ gt b i
2 ilais; 53l g 5l e Glaias Ok 035 5 138 Sl e sST aed (sh gy > Ko sl
Wi S5 ey S iNad ks Udn 058 0 4 NMRI SIS 5 5 gl o g, VD bl jtags
Gt g 3 by SIS (Ol B g 5 e S Sl 5 (M geduS TSL )
plwl dazmer gl 51 DVEO/F oo 5 WS 5 SILA = £0/A fio oo AP = ANV fio s (s S5 b i ST
aw 33 (D) 2 p S5 YOU 500 Ve ilten 53 aw b S sSldonl ($2 52 (50093 4t K 5l ey 238
ol YE a5l s g1 Ol s B G Sas oler S ks s S S e b Wls) S 4 es S
0 N 0) Syl slases Gos 3 (laadly b (8 e5I0 055, bz (50595 0L 31 my 055 Slmis 5 5L S
b4 S B 10 Cilys P<v/0)) Sls gas j2alS Comge  uin sST (it 093 4 (S p 05 3,5 YO
Bl bl i S 358 Sl me SRS pl 5es 5l Sopma 3 (g A edalie Oy 5y RIS o 55k
JAS Sl A1k Jhil by i ST (bt b gy 53 St gl s 0 5 43 Bl g sl

S oo Wl 1B 10 3L s 5 055 IS 53 sVl s 53 (K B 5 (5 e

RS VAVAVARIT|- P RO RN SV A RYA PSSP VDN JUN| PN PL RYA 77 R [ PRI PN

Jolse ool 51 (o 0u 8 ghae a3 5 Sge Jelse
aiile Jlael Hu «S il T 6 b yo slasws 1S 5 opaalyga
9 3ot Bl) doosx olds ald s S
5 ol ‘s:_\.la.ﬂ ‘((5|AJJJ_ sd2n (sl s sae olad 3
RN cuaal Sl 5 ca g
Gl 5 omelise oiula, wlesls olas W ey
olran Ko oSalanl Glalay b o S3ualga slagsuss
09 poSsSae YOu ) G alale b S sSenlanl oal

douds

a0k Gu @55 Jhwsesa guac S

@30 Jabas T iy o Lagladl 5 @llpa S el
Sl 5 @ ps 5 A5 bl co i 1 w5 Sae SV b
Slisase S85 @l Sl s bl @lada e 55

A 5o oo € sl e e s bl ke

© ol s s S e B bia o e pelsa


https://ijem.sbmu.ac.ir/article-1-1245-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-29 |

TPV et oF (ool ot )lgz (cou0 iyl panglolin 9 jgyii9sa 22£ salan ya-

SoSadn Olie & bhie ana ol b, Swl ol
dad s Luine ST (gdiua Lo S S Glhee o S 5Y0
e ST Sl Jals 3,55 el sl Gl
2 aSike V Oliae & Ly-163502 5 Ly-141865 ialy s
1 obosSal ol oHla mans aaiiins o Slae b 2 S5lS
e ST gtiun 5 blbis aia (g3 sl o o
bhas ava 5 31 50 upse Gl Lo ol suls il
S oSl Joles ola phas Mol su g 5 Saa
(So3oelps slsiiandl g, b WlSge e
ssls Glide 533 slastalu o adiis ol 5 sk ailais
Sl sSal wi G € jbolas Ml o lie Gaely o
4 wad @il bbde a0 Yb glacilile 5o (C (eliy )
aals i b8, glacullad Hu ol (S S (g 5k
S plagise wleals lis Laghasyy ohaps | .adl
“JaSe 5 (YL saolie slran oo 2130 w55 Gl
oy S oleT b dawlie 5o sl s Sa, Salal sla
o ol Lok G wiles S5 adlise | pladase
alaalal o sa slacsl Hul, s
S 5o (So5suebss slaaiunw lis © a5 b
sboss sl o) SooSulunl Gula, 5 Qs
s ol olbli,l isas 5 (So55uelgs
858 Slye alan 5 ke Cilide glaBala b puine ST
Oselom S sl 51y slodas sla,ls; o LEal alas 5o
VPR PR R P Y| KL R E S K P VOO .+
X SPRN VUL IPEVSN PO VS T N
2 o ST (s sisy Guo0 4 1 SusSalal
P wlome lagise (o5 olbmis 5 138 il Gl

28 S 18 (e do e

Lagigy 9l 9e

0 5 Hb e (Bse 5w YO ala g oo

soliieal 550 NMRI 135 31 a8 Y0¥+ (335 (g00 sine
Lyt mad woliliod @laguis s ol wig Ll
9 eldy, el VY (S0 el VY gead K
S gaae (9ds 9 useals (g4 50 YY-Y0 o)la (sdass
L dalre als 5o oo 5,6 138 5 OT Ciyeme L

doa ) psla Sae 3blis 31 ok 5 3 @il 8 SIS
oo ST (sdiun oS50 (use¥B saa bbds avua
5 hlde aven Wl las lagua sy ol sad il
Gialay Lo oS i olite LUALL oo Guise ST geioua
G oy gToliel slag,ls bwg sud Gl Su ST
Olsie LS & S Salanl Gl gladl 5o asls
29 55 gmee gdbaly S lpe o b Gl ]
Tl 80 i sme (638 e e Al
o3l cage ool B gl (b oS plalS ol
S5 L wsde SooSulunl Jol oHla mba
saaiows wleals GLaS Lo sps (A -iloats GaLS
S5 ALEE  glapian alea 3l ifde uac
09 sl (Sae (S5 5aeliss 5 (S5 PSIw ((Se5oulS
s sl Jds SeoSalunl X oula,
Jerili g 3o 5o @8ly (uwoly g9 aiewrin K5 3s Bas (puins ST
© S e oS5 58 g il sladil 8 5oy sl
Sed w8 o Liike JW5585 0 ) S plaslas (K 4k
sy e ST (aius S o Hgae Gl 3
3 ISOT (ste sana) SIS, ST bl 5115 (3 5LG 4K
s s (el pbe b LLS) 5o S LSS S Al
25y Jla, sl 5a8 (elSpua M) YIS, S
e JISS, S o0l 550 Bhlie Bl cund plas 4 5 (b
(Soaddl il 528 5 Savaddisoy 528 (sl (JsSun 529)
ol onaad S adlye ol JSS, Sl o
Seioueliss slagassy (oSl el bl ) s
G suwaligy slacius &1 PUNVRREVEILS BRI YT P
Sl b pha alieend 5 sl sk
~aan g sals Gl e a1y Sy STl
Opl bds a4 ot S da 0w b 50 e ST
—s Slas JAlh G o) sad saalie Sl
Olo8 case (pSHLS 5 p Sl 0) Slilg Gaalidel
sads bbas ava Jolw 7ol ple o ab,Sal able
L obosSal ol oola ch aelidal (uinas .l
o oad o wn e eols Gl Guise ST gdian o
-Jd Blie Jals 35555 A e (IS 558 o @ Gl
Some) (pSS 5o pSGke Yo) WKy amcsldsl
© (Oeelidalens o Shae (Gaalygn 5 Gaodiloss Ll
(pSolS 5 pShe Yo) wlis manabiol Jlos
s o (B g5 Sl 5 ge (AT (oS )


https://ijem.sbmu.ac.ir/article-1-1245-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-29 |

VAN Ml 015 Ky sl i1 LG8 5 ot 09

cowMecal 5355 88wy ) suliia) b wmaads 51 Gy b S
9 0 IS pdse O (SsSae VO =Y slagh
e osSug s gistal b @il &, 5 G
0l &€ 30l sn 4 bagare slasols i S oo L3 oy
wos 48,5 58 gl sae 51 L u)se sdikie o J 8IS
M S Kl 5K Oles 5 Bia
cogo 4 ooinbed] soie, ¥ owse ala Lo bl g
108 (LT TSE oS 5) Sal golie (slagpudd 550 saloi!
© oblpa el S Sl 3ao35 O Gu 590 o8 aial
welas Y¥ 58 (b wad co swilo S5 Sul glie slayuds
-0 oSeoll 5 Glatn w8 4 QBT (G me 132 e
280 oA 8 S B e Gl b Gl lie JAS el
ce g 12 3 eaidie liie U Sl gslie i (122 Ll
S N2 laie 5 smibe b it Ll was mele YF 5 0
W ek culas Sl gl pudl 55 BHk 4 5 B, Ol
B NP PR N P R K- A RS PRC RS LI P EN
gsdse S suslge Ho sl dalas Olos Brae la2
Gl Jals Lo Ll gz ayls Sl olokd b s ol
OIS S 5 psdae (aS laa 5l Guy i oo udB G
oS e aladl b yime (12 Jlie stulae (3L sliz
¥osesge ol oo s oisbedl pasd 5o Sl (oxigpa
S 008 a8 /) 2B b (o)l b (GiabedT 58355
S el ollsa Gas 000 @lwdd Gl Sl 4y Sad
t Sl s bl ) suel cis 4 slasaly
3 saliied bl suls BT wlead o o,lubiod glaa
ok S bl 5alGT Gae)T b 5 SPSS lxsla s
L aline glasy S ol Hlabns slaclis 5 ol
Olsie 0 P<4/20 jluie .wu S swais Tukey (g0l u

438 K5l e MR o s Lla e SO

Laaisly

e coaliieal )50 slad s ald o Sas Sealan

Ol s d A o LualS ol g ule (EAK T e (8 yas
390 0% 48 30l s e GubedT Jsl 555 olea
ol sae BEAT suliia) U, Hed e A Jl
A Jlosad) aals JyiK s K L dawlis o (P<./. )
0 (sla)su (souiSedlso slas 5 S a0 595 L9 (8 Send
Dlasre AN JIS 8y S L ooy s aS0See YO

0+ 598 seuiiSadlig o5 8 (pigas aiidls (P<-/-Y)

el 535 £od 4 2BV 658 0 su ol
-2dl,a) wald o S (G2 o) JOES a8 ra S
oSl o slass S 5 (SuosSlunl Pla oS
PSS YO 500 ) ) S sSuland (alinse slag o
Fe) TN b oua el blie b oblss (o)
o pSuke ¥)UY Gal  (pSlS s a Sl
Visas Ghsas Gle Jals 3,55 cias b (aSslsS
cS,d)  eeSBg il sBiws Ho Oles e e
-4lio) Ear bars aiais 51 uy <8 S 5158 (IS 51 - Stoeling
L Incisor bar g (w8 S oo 5158 Olsas slagiu S 5o S sla
ey cand Hu lea Glas o «S (gladis) Teeth bar
© o his p) slale YV Lo (2856 LIS Cpd
Sia Hslie @ pue S el 5 el o B el
oo oady salb B bada o Jeold v alans slacils
Lol ol slage dased 5 LS5 alsd pud paddis
1 E P B PR VTRV PR VI b VL VR SRV - K VY
3 sulieal b Gures S wlal VY sosla ISl 4o )
GIEJSE @ by e alsh suily 5 ousianslhy Gl
WV sla S5 b puine ST seius gdiusy saisb oo
DV=0/# 5 LS 5 3| yiedio LA = £+ /A yia o AP=
I om Ve S glSesdle tanan gl 5 il
630 VY sooled & Laal, JolS daaeaa (0 S s
Olsie LYV Gosu s 5 5 o suls 518 dogs o (s4ilaio
3 Shue w5l A SIS el (6l 5 A3 J SIS iy
ad sulii) (K& h0las Glas
S o pResSe Y04 ) S sSiulunnd calins slag o
Vs 3558 7 +/4) ol Jle s 31 soliiad b (V- D+
S ouassy ol e s S ssbel Pla lee o (PH=
el 5 (oWl - EMerck oS,m) S sSaulasl
(wls - Alfasan =S 5) 7Y 05315 5 7V w50
osikals Sy S 0 Do ool B3 ad suliial
S ealiial b Cla pul) Gy SESS L sl S S
Lol GRo3 pas cad alasl Ve goslas (Ll
Sde 4 Bao3 5 dsr BB S Bao3 oo 5 SRl S S
s Sose e AV BA alelu g (Jsie 5) Llen
Sho s sud 338 lsaa olubadl 355 Oxeady 59 Nmd S
casl gl 7V oellesd Julae Lo 5 pold deaan 31 T
sees s ol sladae Giala ol ad e suls HI8

- ool 33,35 sla caia s s ki 4 LT (5]


https://ijem.sbmu.ac.ir/article-1-1245-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-29 |

119 J}_g/.g,w J“;ULJ {/&JJ%‘;::JJJ

Ol punpdoilio 9 juyii9)3 322 (galao Yay

oo Glas 55 F o 132 Uyme (:Ske (K b w
132 Ciyme p suladne 3 cunl s S sSaulan
OBalS soliiinl u) g0 590 i 58 Lo S LS 3 ol 4 WIS
sadi saps aald 5 JHS b wwlio Hu (pP<+/0V) Dlagine
¥ob 1,13 G pmn M gkl F Hlasad (Y Ll sad) col
o) oo aas e olas (aline slas s S Lo Gislesl Sy,
o9 oinlesl aline glad s, s oas slie Sluie losad
39 olasad cpl ol sad dewlis [KuSs b calils slasy <
LS a0 lagad (d s ¢ b @) cand ¥ snlBe a3l
2l Hlatae IS s lasls 3 4S all e SSuuS
05 S L 1) it slajsn 4 bsise Sus olen s 5 la2
al suly lis aala o J A

a
(Js! 390 132 il
A ovoq
)
_}' ™ *kk
T *k%
3 ‘oA *%k%
9
9]
a“
ENY
3
)
— 1 T T T T 1
JnaxK aals AA(10) AA(50) AA(250)
C
(pos 590 ) 138 by
AL
Y

LAl

(590 09 p5) lae =sliu oloae
>4

W ITt
- W‘ ﬂ :
AA(10) AA(250)

S s AA(50)

(590 09 2 5) 12k wabiss oloae

(590 09 2 5) 13k =abise loae

seaiSailyu 05,8 5 (P-4 V) s 50 @) 53 p S S
85 S L (P<e/o0Y) ph o oy 0 aSsSee YO S0
st SR S e ool GlEs Hlo e oslas wals
slass S 51 S maa by 5o a K558m0 Ve H5u e 50l
590 09 (b crawd N logad) wdd saaldne waly o JoaS
o2 aRasSee Vo D9 eunSeile o5 S lulell a g
slasy S 5 JAS o5 8 L (P<:/0)) gha 50 o,
08 S 2 aSsSee YO 5 0 slajgs seaiSesl e
ool wala 5SS glasy S L (P<:/0)) gl
9l 5o 5 (C crandd N Llosad) wioly Glas | gl e
o 5 aSe0See Vo Ha seniSeile sy S aslen Huo
0 slajgs ouiSeilyu slasy S o (P<:/+V) mlows o
slass S L (P</++Y) s 5o o5 50 a 85500 YO
(d crad N logad) alidaly g8 fme o gliS sala 5 JaS

(P9 290 )13t il

Yo
] t
] - Tt
\Y 4 *%
\Y 4 %
\. 4
A -
f -
v -
Y | |+‘
JES  als ANIO)  AABO)  AAEZSO)
d L
(ol Juo )i by
Y0
2 o
. " it
\. o m Fkk *kk
b - W ’+‘
JES wls AAIO)  AABO)  AAZSO)

o uie ST (ST (5958 4 (3 3 p S 9Sae YO 900 V1) (AA) Sy gSulaniad Blids (5La5 99 31535 51 -) Hlagad
FSobled o giw 52 .ol (d) p ke 9(€) pow () agu (a) Syl sLajgy 49 S (il o SLagh 9o 53 138 sy () 32
S 0.9 S L (P /e 01 jla cane SMGAIFFF g (P<4/01) ls fime SOGAI¥* cucul slaaieV g jLixe I Al pSilis
aldiog S L (P<t/veV) jlafas SYSAITTT g (P<+/+)) jlucame SOGAITT


https://ijem.sbmu.ac.ir/article-1-1245-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-29 |

YAY 1Al Ol Sty STl )

ICen o 0jig b

S

.

Ehwd sGug 53 et O ow Sos Sl
Oloas 13 Gsas Lo ol ane (RS Cu (uine ST
sk oo G @ b gladily b il ol 5 ead
Slonas wad GBS oIS0as5 S bas € 5ol
Tl
09 ouine ST (gGua wilsals olas LS gla a5,
Alewses 580 dasly Cpan 5o sl GEE 3k @l aalals
5 Sea3 el sl T (K3 ILE e (g s )
e =8lse o uine ST siun 5o (S55uely g0 e
ot S sSenlannl (18 & galsn Lol ol s, ol 4
Jlaal ool s sy o LelS 5 380 glasaly i
solee 1 i sk o wilgh Sy SeaTanial wlo usa
Sl b g oS Jloel Guins ST (gtiun 5o LM5 5 |, 03
oy 5 eyt galalie b1y usa olislas ol
O e e
Lag s 5 @loas, laasiy (oS Jiial (usly o
Suse o9 (sl US:;AJSL‘J clasals uyse o asy all
5 s ls Guse¥Bsna b Guine ST saiua L3
[ R 3 P P SRV . EOR PGP PN v
1o asa 3151 pads e Sa Sl @i )5
IS S ol GBS el S sl Jrals
30058 S a3l 5l 5 wlai oo Jlael ol 45 J 3K K e
il e ST sid slay L Soj Sl
OSae s (ualS ol bae ok ) 132 @abos e
S Ll alil o Sas Sse SluS3 sl 51 31 Gl el
o) e s S Ol 1) el sad Jleel 50 o8y dlea
anle Galaly 5 Lal Spas Hu 58,0 Al ol o
s S GBI Guine ST (s 5 (ils oVl sa
bag ol
sLosss O Ll ol b palS Sa Sl

slagsos oad Jls o sad daliy Sl

‘.J‘:sf ‘LSL;A&A ‘4*:! BE) n‘.c_\-u-l‘

oS e 132 el o GualS Cu K63 jaely 99
Lol cons padndio (5386 (5 sl Gl slaslS 5l
o 51 gouaie (S3slaadnd slasway ol alins 453l
Jeda 55 O i 50 Ol 5 od s 50 g0 Jolse alas
) Lidl goniSall slaySsole palls 31 aiis

(580 09 pS) 132 @dbise Gloee

(580 09 5 lie =il yu ol 3ae

590 ¥ slie mil,e oSl

. ff
+ k% TTT TTT
& ik Kk
: |_X—‘ ﬂ
Y. 4
JAK als AN(10) AABO)  AA(Z50)

Sy gSsalusiad Sl (sLajgs G535 1Y s gad
S (959 42 (8 g2 p S9sS2e YOr 900 A1) (AA)
Slaghigms yo it cdlyye Glymse (aSilae g3 (uiiss oS
O3 58 b3l 50595 Jlea 0,99 b S e
FEE ool alaal=V g jlase I padl (il SLkad
WA T (JyiiS 0 9,8 L (P<+/0 1) Ll Sama SOEAS
L (P<t/v0y) Jlaaas AN TIT g (P<+/41) jlaane

saldi o 9,8

‘54:;.‘.‘4\513 od uSt\‘)JS.u.-TA*A.u.-‘ (5‘4:u.uA X BL) éi‘):):
LB 1 55 G e 55k & 4 ) i ST (st
Sﬁ@AJJML:bJd_)]lstgub};l{uem_)du‘:.&bdw

Crl 00550 slan) (58 S Huad euliiul o) g0 sla) sa )

(Y slosad)
JiS als ANI0)  AABO)  AAES0)
. . . : : |
Y
4
-V0 9
X
7y
v 7
vo O 008 s 5SSk
S As LA )99 G—— 3 I -T Hlog—ad

(€0 = poS9ssea YO 500 A1) (AA) Sy sSuulussl
9= (it 059 Cl paadl yy (a0 oS Gdiend (9,9 4
s olalel o5, s o488 b B e sla
Sl laai=Y g jliae Bk aSilie (Sobilad () gic
WS H9-blan Lol Cuul aggudio 059 GRALS W) 4l Ls
3 g—hi o—at ou 0 (5yla e S AN il yoAE o

.(Tukey comparisons P<./.0)


https://ijem.sbmu.ac.ir/article-1-1245-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-29 |

119 J)_g/.g,w J“;ULM‘E {/&JJ%‘;::JJJ

Ol punpdoilio 9 juyii9)3 322 (galao Yay

ol Ko Salanal 5 Gaolygn 51 e s ol &S
G 5ol sad Jlael Jads gl 4 0I5 g0 (55 @lomis
oS snnd S glasai S Hpda s LS
o) Sosad aiug e SR 4 Luiie ST gia o (CCK)
G gaalpd 1) wa S Gas Gy ohalS 4 sale s S
GolSas S bl i A Ho aas e Glis < sdel Eiuy
o2l Loslyen 55 RalK Holie o il 5 CCK
35 058 » CCK cae (¥ sb 31 sl wsay I8 Laa
S el o w5l (Bl slaaks b 0T bLs,) ade o
A ol Ml e w03 1, CCK @ Ly ye s pae S
Lol @l 0555 ¥ seoss S by GBS Ho Wl 50 ),
389 2bio) Gl 5w S sugaa B G55 olonis
99 D sk 1) Sk Bae 4 cwbipe dee gl (00
058 30 =28 5 LB Jelse 511G 08 S o o) gen (4300
20X Gda G
Sl ol Gl geaiSonlea sala a5y sladil
&5 s LM 5 Sl o155 e das
(St 8l ) asliane 52 b g paline 55k 4 0w 005 O]
o o Gle ok w0 wu S Jleel Guise ST
oine ST (saiud 5o ssage (otanl S 55 LAt
ol yan Sasy Sanluncal 5 (S50l 90 e 5350 el oS
sabe b eusif labls ) sabanly 4 wisS e L8 Gl
able lae wdbos 5 LEal Al o 5858 Nhhe
0% 0o Slomds 5138 cdlse lhae (il (u sV sua
Gd I O selpm SBILE) Gl sl e SIS
sLoiags 5 o we3ld GO JAS s puise ST

References

Vallone D, Picetti R, Borrelli E. Structure and function
of dopamine receptors. Neurosci Biobehav Rev 2000;
24:125-32.

Ohtani N, Sugano T, Ohta M. Alteration in monoamines
and GABA in the ventromedial and paraventricular
nuclei of the hypothalamus following cold exposure: a
reduction in noradrenaline induces hyperphagia. Brain
Res 1999; 842: 6-14.

Gonon F, Buda M, Cespuglio R, Jouvet M, Pujol JF. In
vivo electrochemical detection of catechols in the
neostriatum of anaesthetized rats: dopamine or DOPAC?
Nature 1980; 286: 902-4.

Allison JH, Stewart MA. Myo-inositol and ascorbic acid
in developing rat brain. J Neurochem 1973; 20: 1785-8.
Gu PF, Wu CF, Yang JY, Shang Y, Hou Y, Bi XL, et al.
Differential effects of drug-induced ascorbic acid release

10.

e Guosa Olise malsis 5 (ke 1l slaglisl 5 ol g
Losad suyea iz gLl Jlate o Lo € el gua @
38 yala Ghagly 5o el Hu 0y Bia el ol K
Gl (S SaTunn) 635 Jusad ad sals olas
PP AR JL}SJL}‘) C):’J urmlS L;JJA;UJL:\.&- s_q‘).a.a.o
8325 4 Od 005 ieud SSuSy (seuiSunl Ladiily ()l
Sk sty 4 ok Jlial s por Gl
clLadsle 5l S ssdie JAS plagsersa 5 Soad
K G s s S e Ly Guila,SY e
Eud H3 (guro _usb sS::_);S “ (5.;;‘3 <5 GLAG‘-“l:‘
K) U_:l:u\ ouAYl:J#A ‘JL..S‘):\‘JQ GLQL;M ‘J_).ilo Ddeun
G ganly S glagaly « (S50 0 Mo sad cul ks
sa suabiie 3 Luine ST (saiwa Lo game — Sy K6 yal
C_a.; L;Lbéu.-l;\ ‘LS‘J ‘C\A:S:\‘_)..a L;L&é‘.ul:.s do9e C.u.u‘
@bl Y7 (0,8 sk 0 uise ST (gGua 5o sud
sadl 80 (ead 64.‘.4.0[3 R uuy’zll:w _)‘ )BG"YJ‘L
“he 7 agan ils Guse¥lisna y Guine ST (4
99 Ol O i LLS,I S sdioe 0258 S ol e
ook 4 Syl SBsE She Ml ssas AL
Og‘\gd.l_}‘d_}‘)g Lﬁ’ll% uuyyuw\s Jl.%“.ll:u_)J Wl et
o u_ula uuy.gu\ge:ub Llasly UL;.Z-.\ LAUMJ_'}e su:ue‘xh
35555858 5 5l 53555 Sl K OSGK Sl 5 od s
Tnibe S5alS Lolsoke o als s sl B
O 050 a5 5 (uine ST (seiana S350 S plun

Lol 5 M as S 005 UBlS s 0T a3 5wl B

in the striatum and nucleus accumbens of freely moving
rats. Neurosci Lett 2006; 399: 79-84.

Desole MS, Miele M, Enrico P, Esposito G, Fresu L, De
Natale G, et al. Investigations into the relationship bet-
ween the dopaminergic system and ascorbic acid in rat
striatum. Neurosci Lett 1991; 127: 34-8.

Griinewald RA. Ascorbic acid in the brain. Brain Res
Rev 1993; 18: 123-33.

Harrison FE, May JM. Vitamin C function in the brain:
vital role of the ascorbate transporter SVCT2. Free
Radic Biol Med 2009; 46: 719-30.

Wu CF, Liu J, Consolo S, Liu W. 5-HT1A receptors
mediate inhibition of ethanol-induced ascorbic acid rel-
ease in rat striatum studied by microdialysis. Neurosci
Lett 1998; 250: 95-8.

Heimer L, Alheid GF, de Olmos JS, Groenewegen HJ,
Haber SN, Harlan RE, et al. The accumbens: beyond the
core-shell dichotomy. J Neuropsychiatry Clin Neurosci
1997; 9: 354-81.


https://ijem.sbmu.ac.ir/article-1-1245-fa.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-29 |

YAD Il s Ol 1 Sty STkl )

ICen o 0jig b

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Mori A, Noda Y, Nagai T, Mamiya T, Furukawa H, Na-
beshima T. Involvement of dopaminergic system in the
nucleus accumbens in the discriminative stimulus effects
of phencyclidine. Neuropharmacology 2002; 42: 764-71.
Phebus LA, Roush ME, Clemens JA. Effect of direct
and indirect dopamine agonists on brain extracellular
ascorbate levels in the striatum and nucleus accumbens
of awake rats. Life Sci 1990; 47: 1317-23.

Rebec GV, Wang Z. Behavioral activation in rats req-
uires endogenous ascorbate release in striatum. J Ne-
urosci 2001; 21: 668-75.

Thornton SJ, Wong IT, Neumann R, Kozlowski P,
Wasan KM. Dietary supplementation with phytosterol
and ascorbic acid reduces body mass accumulation and
alters food transit time in a diet-induced obesity mouse
model. Lipids Health Dis 2011; 10: 107-21.

NRC (National Research Council), Institute of Labo-
ratory Animal Resources, Commission on Life Sciences.
Guide for the Care and Use of Laboratory Animals.
Washington, D.C: National Academy Press 1996; p 9—
11,21-36.

Baptista T, Contreras Q, Teneud L, Albornoz MA,
Acosta A, Péez X, et al. Mechanism of the neuroleptic-
induced obesity in female rats. Prog Neuropsychoph-
armacol Biol Psychiatry 1998; 22: 187-98.

Paxinos G, Watson CR, editors. The rat brain in stereo-
taxic coordinates. 6th ed. New York: Elsevier Academic
Press; 2007.

Parada MA, Puig de Parada M, Hernandez L, Murzi E.
Ventromedial hypothalamus vs. lateral hypothalamic D2
satiety receptors in the body weight increase induced by
systemic sulpiride. Physiol Behav 1991; 50: 1161-5.
Misra K, Pandey SC. The decreased cyclic-AMP depe-
ndent-protein kinase A function in the nucleus acc-
umbens: a role in alcohol drinking but not in anxiety-
like behaviors in rats. Neuropsychopharmacology 2006;
31: 1406-19.

Sadeghian Moghadam N. Investigating behavior of
central administration of ascorbic acid on the food in-
take in male rats [dissertation]. Mashhad: Islamic Azad
University, 2007; 48-53.

Wynne K, Stanley S, McGowan B, Bloom S. Appetite
control. J Endocrinol 2005; 184: 291-318.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Znamensky V, Echo JA, Lamonte N, Christian G,
Ragnauth A, Bodnar RJ. gamma-Aminobutyric acid
receptor subtype antagonists differentially alter opioid-
induced feeding in the shell region of the nucleus
accumbens in rats. Brain Res 2001; 906: 84-91.

Echo JA, Lamonte N, Christian G, Znamensky V, Ack-
erman TF, Bodnar RJ. Excitatory amino acid receptor
subtype agonists induce feeding in the nucleus acc-
umbens shell in rats: opioid antagonist actions and
interactions with p-opioid agonists. Brain Res 2001;
921: 86-97.

Oswall A, Yeo G. Leptin and the control of body
weight: a review of its diverse central targets, signaling
mechanisms, and role in the pathogenesis of obesity.
Obesity (Silver Spring) 2010; 18: 221-9.
Maldonado-Irizarry CS, Swanson CJ, Kelly AE. Glu-
tamate receptors in the nucleus accumbens shell control
feeding behavior via the lateral hypothalamus. J
Neurosci 1995; 15: 6779-88.

Mehendale S, Xie JT, Aung HH, Guan XF, Yuan CS.
Nucleus accumbens receives gastric vagal inputs. Acta
Pharmacol Sin 2004; 25: 271-5.

Murray RK, Granner DK, Mayes PA, Rodwell VW.
Harper’s Illustrated Biochemistry. In: Bender DA,
Mayes PA, editors. Nutrition, Digestion, and Absor-
ption. 26th ed. New York: McGraw-Hill Companies
2003. p 474-80.

Steffens AB, Strubbe JH, Balkan B, Scheurink JW. Neu-
roendocrine mechanisms involved in regulation of body
weight, food intake and metabolism. Neurosci Biobehav
Rev 1990; 14: 305-13.

Stratford TR, Kelley AE. Evidence of a functional
relationship between the nucleus accumbens shell and
lateral hypothalamus subserving the control of feeding
behavior. J Neurosci 1999; 19: 11040-8.

Bernardis LL, Bellinger LL. The lateral hypothalamic
area revisited: neuroanatomy, body weight regulation,
neuroendocrinology and metabolism. Neurosci Bio-
behav Rev 1993; 17: 141-93.

Matson CA, Reid DF, Ritter RC. Daily CCK injection
enhances reduction of body weight by chronic intrac-
erebroventricular leptin infusion. Am J Physiol Regul
Integr Comp Physiol 2002; 282: R1368-73.


https://ijem.sbmu.ac.ir/article-1-1245-fa.html

Vol 14 No.3 September 2012 Iramian Journal of Endocrinology and Metabolism | 310

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-29 |

Original Article

The Effect of Ascorbic Acid Injection into the Nucleus
Accumbens Shell on Food Intake and Body Weight in Male
Rats

Badreh F, Abbasnejad M, Masjedi F
Department of Biology, Faculty of Sciences, Shahid Bahonar University of Kerman, Kerman, .R. Iran

e-mail: Firuze.badre@yahoo.com

Received: 27/09/2011 Accepted: 04/04/2012

Abstract

Introduction: Several factors such as dopamine affect food intake and appetite. Release of
dopamine from dopaminergic neurons is associated with ascorbic acid (AA). The nucleus
accumbens via direct and indirect anatomical connections with the lateral hypothalamus is
effective in control of feeding behavior. Based on these observations, the aim of the present study
was to investigate the effect of central injection of ascorbic acid into the nucleus accumbens shell
on the food intake and body weight of adult male rats. Materials and Methods: Thirty five adult
male rats were divided into five groups as follows (n=7 each): Control, sham (injected vehicle of
AA), and Ascorbic Acid (AA) groups (10, 50, and 250 ug/rat). Rats were anaesthetized and cannulas
were implanted bilaterally in the nucleus accumbens shell (AP= 1.7 mm, LA= #0.8 mm from
bregma, DV=5.6 mm from skull surface). After one week recovery period, three different doses of
ascorbic acid (1 pl/day) were injected into the three separate groups for 4 days. Food intakes were
measured every 24 hours and weight changes were determined after 4 days. Results: Doses of
ascorbic acid (10, 50, and 250 ug/rat) decreased food intake significantly (p<0.01). Although the
partial decrease was observed in the body weight, but the decrease was not significant in any of
the different doses groups. Conclusion: Based on our results, it seems that ascorbic acid in the
nucleus accumbens shell, probably via hunger and the satiety control centers in the
hypothalamus, regulates body weight and food intake.

Keywords: Ascorbic acid, Nucleus accumbens, Food intake, Body weight, Rat


https://ijem.sbmu.ac.ir/article-1-1245-fa.html
http://www.tcpdf.org

