Journal of Shahid Sadoughi University of Medical Sciences O3 (B e Sy pole oL hdgh sede alxo

e i b, }

Vol. 22, No.5, Nov-Dec 2014 df’uﬁﬁ:«ﬁh&%“a?ﬁ: YFAY 50 5 53T olas YY 6y90
‘ ¢
1o s

Pages: 1567-1576 Yo VOSVVAVS ramio

90 39 o T B ST 31 il (5 3> OIWS1 9 C ol g g ol 09 e T 050
& o

P Lo e T il ) ol dazme o (g0l cn ) oisd (s hoxo ¢ slels yo (yodl

Olnl 3 (o auted Gloyo (siilage Sloas g (S pole ol cJloll fr 1 595258 0| b l5 -
Olnl e (Bgto el (Slops (il Bleas 5 (S psle oKl «(535)5 528 09,5 sl =Y

Olnl 32 (B sl (Sloys (Sblage Dload 5 (S pole oKl (55509158 09,5 JLedils -F

Olrl 3 ( Bodo dged Jloyd (Ll Dloss 5 (S psle olfiils g p45 pole 5 (hsloes 09,5 jleils ¥

AR ANATA IR JeRY @)l} YYAY/O/D el o é;n)l}
4 N\
PRV

oS 2bmil 5l ogd o 0l Y sles o Sliaums,S al3E Slse (10, Ere pln o0 4T el (oS ael ST oo
2 C omelug g Ol o 4ty olae (Halle Sl o) p 4 aalllae (nl 5o sl oo, ST 4 oS 5 (nl (oras S
sl oads a3y almo Ghse (5 syl 5 055 el ael ST S5 51
(JrS 095 Jols (ob St 09,5 gy 4 0jg) VA Jltang 015 5 plime Ghge ju ¥ro025 addllas (ol 3 i omnn s
Ot o)las 5 C Gl b awel Jo)ST plss 05,5 5 Ol oyt olas b awel (L STC sl b ool o)ST sl ST
(Open field) 5 Lo colasl nseil b 5, ,lb, Glaasls «purw 2l 4ol a2in £ 1 Lo ol peeed olo
a8 Jelo 5 43525 TUKEY 5031 et 5 (ONE-Way ANOVA) ab b Sy il g 5JUT 05T 51 ool L Laosls o sagzxies
dusl 25T 05,5 0 s yho o 0)lae 5 C aling plgs oaiS il 1o 05,538 (5 o cudlad oS sls olis gl i s

Sllga &8> codlad 0 g b gae s oS 4 Glogn b 9 C uoling a5 Jb jo el aidl (ialdl 6l sae yob 4
s aslh ST 51 G5 658055 Sl olcned olae 5 C omaling b Sllye> plys s copdle 002,55 slox
Slo als gl g
2 9ol ST 51 (3L sge SIS Wlgis © sy 5 oo (e plys pae a5 ols olis anlllae ol gl 1 S asmass
s Gl ) 655 05 9 S JM‘)

-

e hge Gl lae ae3l (39 anal o ST L (relig oyl (s gl loo3ls

erezvani@yaho0.com : Sig 2SIl o o YO-YAY - Y 1004l ¢ Jghme odiagd) ©
Al (o0 O3 (Bgo st (b pole oIS Al (Ll 4 ,S p Allie (n1-



e OYWS 3 C moling g 5l ot s 2T 0 bae 51 VOFAR

lodisS adg 515 009 Jigyg ciliblone )BT (gl S poSslnd
Ellas §f S b ()5 oo o, Sslr (ROS) b (y305]
C opmsling oy @ 0l 4o Jole (slocusling a5 sl ools )l
@lbaMe LB o 4 095 laruS| 2T (oYL cod )b cle o
OY)osS o cible el s ST G Bee @l 3l e jo 1)

i el oy S5l C bty 5l loe0 anlllas ol 4o
S Sl al caols 5 aly SuSy )l
G2 | WY S P NPT I SR LR - KV G KU PUWIRY
g0 05 b 15 adlise oy ojlas b ol ey
L e Ol plyoe (BLS slaojlas b ol oljen g yeS
OFNB)S,S bl ) S s Cerans

b 55 o Slae (ol sl Jo,ST 510590y glaalllas
2 80 & o> S8 esalie Joli olasl lagyges
g ol 00l plil L loj 5 (Grip test) (28,5 9051 5l oo
rge Wl co dal y,ST oS ol i anlllas ol IS azets
OF)9h glyme Ghge y3 (IS 2 0 Sloe g alidl> o 55

s s g sl ST G863 Sl 4 4z g b
a5 C by sailanaST T Il e sanlsd 092 5
aly, olac GJGSL"“’ A o sy pole adllae «ylop ol
2 9ol ST B e SaS95 Sl 5 C paaling 5 Gl (e
A plxil g (b (55 slayls) 9 6 S 0y SRl

I OP9)

2 @ bl Ghgy 4 g slaltlae g4 5l anlllas ol
o0gaze bojo, YA jliwag ol5 5 alime (hge o Fr s,
axly allalejl wlls iy 5l a5 0 08 £o-he s
a & Solal jsb g wog oad QB Jallin oy
&u)’—l 0,99 Job ;o Ollgs .ol s ob Cuid 09,5
305 Syl el VY g olidg, celw VY (6598 Lyl jo
5 oo lamad jo ol F Sl a0 YY-YO Ol > ax o
Soeldl Of 5 1aE 4 g wad )l Gkl
aassls A_s'lalﬂ Lo pod

SN Gl aped ada; 05 Ve e (6050 kas sl

YAy o 9 )ST (i, 0 5loud (090 9 Ly 0590

doddo

S5 S olee 4 (Acrylamide, AA) ol ST
(ool ST () 3o s 5 rosise pi 90 4 wilg oo ol
3,8 oo 513 oolaiwl 5)50 mlio g Smli.i;.ll.oﬂ Slagdss o
Cou a5 lalis sblie alex 5l Slie slge 1o cole oyl
@3, Epw Gha) e o 82 00 5 by Oyl b
il ateel sl lls GaliS (Vo )ls 0929 06 5 ez
Gllie (0,8 Fru g iy @B o] (el 09,8 o5 aiiun
355955 5 S5 Uie)S Glees,S b Shaen s 5l o8
3ham eole cnl ogdie adsi pegie ael ST cools STy
039 0D g3 GBS 3)ly 5 Ldx (B)lsS 5l () 4 Bpae
b aslo 0B 1, ol anel Jo ST W6 el 5 omly (Joo
Ghise g5l o 5 0S50 (Saisle slalid I Lol 4
ok slompl 5l (Fr 9 DNA (lfsen L g 053 iy
ST (s slon) Sslite S5 Sl 5 anls STy
Jlosl 5310t Loyl slomgl G,k 5l 1y 095 Syl el
5 05,5 adgi ) (ROS)y5msT Jlad cloatisS oole gl S oo
(o9t oo e (ganlinnsly 4 oo

e 5o e SVsb 28,5 18 a5 eols las il
Sllgas g Gladl jo crac piiucw 4 dedo by due] J.)JSW
el bST aS ol fpl duge Slidss piad 0gd o
(Fd)osds oo Sl 5 Mae it hrd g SBT el
el dagsST (as oy Jolis (] SeuST5355 31
slogg 9 4 )3 35, Joe slacy,nis ouae
(FN )90 o0 £B6

(leguminosag) oolgil> 5| (Glycyrrhiza Glabra) Loy yuds

Oleyd ly (s ko jo ()l (s a8l gy Sl aST
Sladod (A)ogd oo oolaiu] ol T g pmensilog ) <8y 0dme o5
Cools olS pl (gaSeidld LS 5 as cewl eols las
Sl sl fdsS il g odabloe o SlownST il
2 wolbe b ojlas ol Sl T oles 5 Slelas
o 39 <S5 lsS ] g o 40 51l 5 sl alidl

S al el las s Sl e (Ve)adl e

O3 (Bgo vl Sloyo — (Sl Wlods g Sy pale oIS aloro



Byosa

oo 9 (o yo wadl

093l ol 0 el pSelal slaasll a5 18 L)
a5 oS bals 5l e olds s s
slass (Rearing) b (g9, ¢yobiws! Slads slass (locomotion)
Grooming WS’ o jaod g dwd g0 |y (B093 (g a5 Slads
WS oo Jaie ojles a4 ]y ioer (e aS Slads olaws
s, (Defecation) lg.> alad xds Glads slass 4 (Leaning)
2 &SC ol = Go) Gegd S g (s L8y oS
oo 9)50 a9 and sl 18 olws 5l (55 g alols
Sloslaiad b5k darme Sle (glaiids o5 oy bl yo 28,5 I3
03,5 lo 8)lg (Gaw (g S dalBs Wiz g el B0 Ve S
298 (23 plo 3, 6
b G wbyly 3BT gesl eolanwl b Weeols
g 4355 Tukey 051 s b olen (One way ANOVA)
A a3 S 50 [0 B 5l S ()l gine gl s S koS
Al 515 5k Hlse gl £ 5 Sile Oj00 4 ool
sl ST aiSedlys 55 o gy S Sl
S 1+ V)ails (5 o sine S2alS SIS 05,8 & o
095 4 S C (paaling b ool ST oaiis' el yo 095
055 5 Ol DSl s sl s
09,5 4 S Ol e ojlae b sl ST oaniszdly o
Omzed (PSe/e e V)ad cdalin b gee als S
50 el ST oS edl 0 09,5 4o 59 NS uSiles
slas b C by b ol STl 05 L anlie
oauSCdl, e 09,8 PSSt/ VN )og Lo cme Gl e
b ol b ST plgs 09,5 b aslio 13 C omaling b sl o ST
09,5 (PS+/eVog s gime plognped o)las b € oaling
b oaslio ;0 glo omd o)las b ol s ST canssedl o
Ol olae b C by b el ST el 095
3o olis oy M (Sl b (Pl s s sine
HB sk @ ol e ojlae 5 C oty ol g2 oS
Sllge> 55 Gl 5l 6Tl ael ST 51 (glali>de

(VJgo2) 98 (59 Gl Bl czge 5 00,5 e

YAy o 9 )ST (i, 0 5loud (090 9 Ly 0590

olls Wl )ls anb 4 5 Gl b slag)lks
@ 09 o olwl o)l 4y g 00,5 s alS o 9,
@ g 00,5 st shie Ol 0 A 4 ) s 4 sswl Cows
O 0,5 6 IS anin e B,k o cele YF s
2 Glo Xl g ax )bl jee Gyl alol> ol ojlac
.ao)f&bginlfboo‘o S8 0sa g0 gaiz, Sl
5 20 6, Jl o SBras pley b ead Sis o jlac
PRS2 S ke V01 595 00l (rne e oolaal sl
AN )AS 920 5198 &g 4

Ol eanSedl s (Con) S sloog,S jo llges
PSS 2 Sk Ve 590 b sesl ST 055 (Jgere
Voo 550 L C oelng boolyen aal b ST 09,5 (AA)
555 b olyor ael ST 09,5 (AARVC)  SLS 05 Lo
055 {AA+GG) o ped olac p 5 Lo VO
(AA+GGHVC) C pelig 5 ojlac b olyen duel o ST
s 8 1 55l g0 4 il |y Log lo dbog S i
13¢ g ol Llod 5l alice ol iy 0S8 09,5 55,5 <l o
A 6 ISS les sloeg 5L (S S

loosls g wad (gueg )5 Bolal & jge 4 lasl Sllg.>
b bl (39 axan o bl 5o w3 ud Jgor o Wil s
50 A Gl g ad,S ojlal Sllgs Y Jlisus (g5l
5 GrSo3ll ey S (55 Dl Wajes e 5, o]
L ol 039 9 Sllgam led g9, 50 0j9 IS 5 0l 2
o bl (g lel o 5 433205 g Al JuST

L] Sl o (ol 5 LBl 5 o s
Cool glabaize 3 Lapmes A sdpzias 5l Lasme (93] Alss 4y
A go il £oogla )l L Aex Ae ol b gl sl
Sl g o1 BB Loy 45 g ol 0 o (G5lace po \F
bl 5l el S Bl (pgasl plonl (sl oyl )8
plml 5l 8 5s) Sl odls 18 Gialesl 361 5o e
ools )13 olfiws ;o aids Vo S 4 Sllgas SESS (iales]
S om0 Olsem 5 19me a3, 53 g LsT s L b

Sy90 Gloa L8, 42 s Ve Dok 4 g oaly 3 olSiws o

O3 (Sguo vl Sloyd — (bl Glous g (Kbp pole o KLI1S alxo



e OYWST 3 C moling g ol oy 2T 0 bae i1 VOV - B

alizee sloog 550 (p)5) (39 IS (Slee 2V Jgor

AA VC+ GG

AA +GG AA +VC AA Con o 09,5
(laro 1,21 £ lin) (lato Sl (5ailie) loa Byl £ eKilhe) (oo Byl £ (i) (lano By £ (sSilin) N=A
VVYEY/DF 11 v P 18Y £fry 2 00- Yy 2 VWYY £ FIAY 35 oSile

N b olornmd LC ppsbig b ool s ST 1"?95 09,5 b duolie ;o o gme BB Sl th P/ v N b S 095 b awnlie o s sxe BB Sy
oraling b asel Js ST: AA +VCH GG Loy s ojlac b ool L ST 1 AA + GG € (paling b el b ,ST-AA +VC wl o ST-AA (5 - Con p<-+/

Slado olosd b oo 0dalin ¥ SS o axilis (puores
el ST 0985 ,o0 ks (rearing) b (g, olw!
GialS (VO/F EVYR) 1S 09,8 4 s (MVOEVNY)
Slass locp i 2l ojlac gz (PS/0) cawl ansls
MSe ey e |y G093 Clse o5 olads
e (6l S jebb 4y i sleeg,S o |, (Grooming)
ST 0)lgo @ lgs a5 Glads slaw auslie (Y JSS) olas
09,5 ;o b opl as ol olis (Leaning) oS e
oS ONVY EVOA ) C cpsling + ol ST saSedl o
(YY EVAY) el adls o pme Oglas JyuS 09,5 L g
Ol alad xds olds ol (F S8 (p=+/--))
olac L C by b awel ST plss 0,5 o (Defecation)
T 0P JrsS oS a4 e (VA £ 217 ) o (ol
(O JSo) (P 1+0) 8¢9 ks (e (4IVD

N
g

-
4]
1

[}

b 59y Osliugl Olads slaas
-
=)
1

o
1

X x

v X

X
Slado slaxs 5 C peling g ol i ol o)las 1Y S
(Open field-test);L s o903 ;0 L (9, oyobins]
C ol b ol ST AAHVC ¢ ol ) ST AA o Jus :CON
Soyo plgs 05,5 AAFVCHGG § olocp o o)lac b ol b STAA+GG
duslio ;o o e B Sl A Glocy e ojlac L C aling b ool by ST
P<-/0 L JyuS og 5L

YAy o 9 )ST (i, 0 5loud (090 9 Ly 0590

Ol s oylac L C

L llgs e a5 ols lias 5L Laswe oyg03] slmosl
a el 03ls 3 5t cos | S o slaasls wael ST
09o5] ol ead Jelow (glaiBs Ve 0y00 Jobo p0 45 g5k
o (locomotion) Jawg g 5,LS slaails 51 e olads slasws
YN ) S 05,5 & Comnd (YAIA EVV/E) sl L ST 09,5
oS (PSe D)l alls gils gee alS (VVO/VE
G2l 63t Gl @ Gle et o)las b C oaling
[UPEC I S PRNCINA RCIRVON [ K o ISR FREC UGN B
cllad paal ST 3ol o ojlas L C sl gls
3 e Olads slawi a5 g5k a4l ool jralS |y oS >
Slalidle 6 5 4 05,5 ool )5 s 5 S U5 slaals
EVV/F) Lo )5 (VY10 EF/FO) 555 el Lo ,5T 05,5 5 i
O JS5) P=+/-0 (YAA

3 1501
é b
)
2" 1004 a T
‘,-—\
i T
2 e
4 arn
)
50+ e,
\_’}\ ]
3 e
D feemmaee]
i, zzH=Alll
v X F oxe"
SR
¥

s3ee Slado ol 5 C by 5 ol e (2 oslas S1) IS5
(Open field-test) ;L Lo 031 5o aails ;|
C el b ool ST AAHVC ol )y 5T -AA ¢ Jus CON
Sloys plgs 09,5 AAFVCHGG 4 (locp o oylas b ol s STAA+GG
alio )3 I sime BB Sl B lac et ojlas b C sy b ael ST
plgs 038 b amlio )5 Jlogine B! Silo b P10 L S o055 L
P<-1-0L plaonmd b C pmalitng b ael ST

O3 (Bgo sl Floyo = bl Wloas g Sy pale oIS alxo



Byav

oo 9 (o yo wadl

4
b
3 3 —_
3
) 24
)
3 4
-
]
oL EZm ;
o‘\ N
L N

alas s slaws 5 C paling g olo s (2 ojlac S 0 IS
(Open field-test);L Lo ;5031 5o

C omlig b ol b ST AAFVC ¢ al )y sTAA s CON

Sleys plgs 09,5 AAFVCHGG 4 locy s ojlas b ol b ST-AA+GG

dglio ;o gtme IS Sle D s ojlae L C aliys b ool o ST

P10 b ot o)las LC by b asel ST algs 09,5 L

2 03y IS 5:Slo a5 Sl i ragh ol @l
GalS J5S 09,8 4y o anel ST oatiS il yo 098
Oeeling ez el atils 6)‘»)‘5;.!&(: aiyy ojlac b
2 el ST oShee 6l Dl 4 ol ot
S Jb o el el Slles 39 Glidl 5l 65 ol
omeling plg 529290 b jsb & olo ned ojlas
Sl (539 Gl 5l 6T sl el ST 51 (glala>dle
aS oad yastiee sl 00l (59 Lol e g 00,5 Lo |,
@hie aly, cdlys g s shels cage el b ST 5520
A 5l b bLsyl o ol asdllas zols (F)awl ouls
Pl 09,8 5 (ie SRl Gyt eaims olai 5
Oeeling 5 axel e STC al o ael o ST 09,8 L il 5o
orelagC ol o8 polie 5 035 3e e ST T S
Slaael 5 Dhaeee S 0y (efen Wb albesSse
Mg pdgplie (b a5 of3T la JI0ol,) o 50 5l ) SCalSs
S s sl eel peelng (nl WS oo bl wilons

eolins Joid 31 lophaenST T S8 0 )lssE (WV)sg oo

YAy o g )ST (i, 0 5loud (090 9 Ly 0590

Ol g Odamd lads 5ldas

00

ox
S

F

5 Otemd 0w 5 € a5 Ol e 2l 0l 1Y US
(Open field-test) 5L Lo ygo3l 1o olows 30,5 el
C pling b ol Jo,5T AA+VC ¢ 0Ll )y ST-AA ¢ s .CON
Sloys pls 09,5 AAFVCHGG 4 locn s ojlac b ael b ST-AA+GG

O ojlas L C el b agel ST

3
3
5}
3 T
9 e
& s J— -
5 e
?. LN ) #
=y Sy
' 4 o o
v N P d

4 Jlasl olads slass € opsling 5 lo o pwd (o ojlae 51 -F JSo
(Open field-test);L Lo ¢yge51 3 0,190
C ooelog b ol b ST AA+VC ¢ ul ST -AA s CON
Sloys plgs 09,5 AAFVCHGG 5 locy s o)bae b ool |y STAA+GG
2 e B Sl 1A Glacnyed ojlas b C g L oaeld ST
09,5 b dulie ;5 o gime DS Sily B P<e/ o) b J S 0,5 b anlis
Pl b plocn et o)las b C el b ael 5T g3

O3 (Sguo vl Sloyd — (bl Glous g (Kbp pole o KLI1S alxo



e OYWS 3 C moling 3 ol o 2T 0 bae i1 VOVYE

aisls lzs (Forced Swimming Test) ¢ ,l>l olis cus
L S Ol ol GaSgidls SLaS 5 51 a5 i gl oS
yeai (YO)ard oo oS gyl pme SO a4 ige o
ool 1 b o b olocned 4y, ojlas seb
e oge o 1) (S e SO elgd e
9 oy assls LS'B)‘Q uLQLj )l é.u )...t UL"’U")"'“J

4.......‘) o)Las UL...SJ.: (Y?)ML"SA uLQ) 50 d).»a.o).‘
(RFGS nprelS bls LSS el Glacn et
Jorlaid o laclesS dasngigds waSeigdldg sl gl
Sl u.a).,)“...‘lf Q] Ao,y Sho odle Oyt yadeo .(YV)ML‘SQ
sl o, sas it Oleie a4y i pund® bl Sl
» oaniS plais g ol

ol gledlae Sl g (el s
iy ojlas ol sons s (YA)aSl o ools
45 B go Lo Sl St punlS - Ly gl @ )
ol S Eiie o)l gadgiel 4l glasle
oanie S5eleSLeslb ISl lls a5 wibioe elgaS9n S
Ayl Sy Lo V) 3l e cel o5 cul
S (YA)ogi oo Gap junction sla JUlS Lo g 359,000
O oSl o wliww olgie 4y Gap junction gls LIS
3,8 e Jlesl SKalen ;o ot i85 sy sloys)e
Sl Cle o J> ol GluSials Ul a5
Gob L S byl g sl wald bt
(VS o s Sahaly (35> slagg,s sleSialen
s plms GBS Loy 4T Al o (LA (goaRie valsls
ooty codlad 5 226 Joho sl 51 50 Jaome 5 (535 0
o8l 1, ROS e ol b ,ST 8,k 51 sl ol
Sl g emas e 4 dede el g (Dass o
JSGoly pgas (25 L C (uoliyg a5 09500 oSS 5393
Codles gilannST oyl (B)lse Sen 5l aeaSTnge
Se2 b olao et ads) Jdh SlS 5 (TS o
el (Jobo 59,0 bl (5bslS Giali8l 5 (@l i

(Y ))Xgd o ] ralS

YAy o 9 )ST (i, 0 5loud (090 9 Ly 0590

Dbl o bogams il o jiage 51 ol Sl 3
2 bl Sl badgdl egas 4 5 SLaS 5
A cl ools ylas Slidss (Vo o1 G, ade
(ST BT Cols Glain e olS adgigds LS 5
e sloojlas (V)b jlil (oS (ST 5 (ladlre
Site Slopesle bug wilyge Bl ol
3 52 35 5u3hanST oyl s 5 oo Cili s
S erSslr b as adl e gilarns il DIl doeslSe o
O Y S I SV -V SVOU BVO RO 1
s oS ol lis ol hesh @l (V))aigd ge
Glogine yb a1y (55, coad gla el aal f ST
clacl pruw 5 arad Ol ool (pl w0 LialS
S slaplal gl 5 3l el 5 0 s s 5 (555 5o
SolS g S clbedls als cely a5 sed e
oaims L Sl b (9031 45 95500 (5,18, slagasls
sl S o cola ials
(S o Cellad s (e 45 ol 0id s Cppizean
(Vo) 092y bLS)I Goyal g couabigd @iy pis
ez oo plas a5 o)y vezg 2l AT e
blise pe slodshe 5 oasliss Slen el ol ST
Sl 59y p el ST a0 SIHL alaly jo (Y909 o
OS5l 8L o] SeSgiss Sl &5 pas
05UslS o (el SlaSI il codils el dao
Sy SISl Sl clls pals 5 orae
& el 22l ROS )b 5l a5 el 5ens] JISeol,
wmas slodsle b o5 g (el slasSgeg,Sle
S Pl LYs o yiage 1 Slgi oo a5 (YF)ogd o0
Colled sl oy sl h ST ez anlllae cnl yo il
obas plgs 5125 5 ol palS sl sne ysb 4 1) (S >
b & ]y (S Sl o a3 ls C el 5 Oluacn et
Slo ialiEl gyl gise
alyy oslac aS ol lis goumie (SO5elsS Lo, 8 lllas

3 oLhKen o Nakazawa .ol abgisds gol> Loy i

O3 (Bgo vl Sloyo — (Sl Wlods g Sy pale oIS aloro



Byovy

oo 9 (o yo wadl

Sl Sl
chiso ;o Ly wadl Wil 4ol (Ll Jol> alis oyl
oS Al (b eaSiily (gislsnd wll pWlil)ls
05,5 3 &5 d 09,5 50 ol Ked adS 5 asl o Jlodlpm
Pyax 4 O (Fgdo duped (Sbjy eaSiils mpid egle
asdllas opl ploxil j3 a8 o )l; 00 8 Wi 5 (5,80 Suzme GBI

& S Az
ooy Bypac a5 ol lid adlhs pl ggezxe o
el odd i Al g (35> P el ael ST
Syae 5 C ey Bpas a5 L85 axl ly e olple
Sk 1wl ST 51 (G806 Pt ol @ Glogn b

s plgs Bpae a8 ol lis axdlhe opl @bt § oS e

plsi Gpae 5 wes 2ol5 1) 655058 5 &5 SO
3lo (ladlore (285 C (el 5 Gl o et

g g0 So,a8 ail 6, Ken Lo b

References:

1- Kermani-Alghoraishi M, Anvari M, Talebi AR, Amini-Rad O, Ghahramani R, Miresmaili SM. The effects
of acrylamide on sperm parameters and membrane integrity of epididymal spermatozoa in mice. Eur J Obstet
Gynecol Reprod Biol 2010; 153(1): 52-55.

2- Sabik LM. Acrylamide-induced genotoxic, biochemical and pathological perturbations in male rats liver. J Am
Sci 2011; 7(1): 1092-96.

3- Zhang L, Gavin T, Barber DS, LoPachin RM. Role of the Nrf2-ARE pathway in acrylamide neurotoxicity.
Toxicol Lett 2011; 205(1): 1-7.

4- Soliman GZA. Protective effect of solanum nigrum, vitamin C or melatonin on the toxic effect of acrylamide on
rats. IOSR Journal of Pharmacy and Biological Sciences (IOSR-JPBS) 2013; 5(5): 47-54.

5- Lehning EJ, Balaban CD, Ross JF, LoPachin RM. Acrylamide neuropathy. 111. Spatiotemporal characteristics
of nerve cell damage in forebrain. Neurotoxicology 2003; 24(1): 125-36.

6- Park HR, Kim MS, Kim SJ, Park M, Kong KH, Kim HS, et al. Acrylamide induces cell death in neural
progenitor cells and impairs hippocampal neurogenesis. Toxicol Lett 2010; 193(1): 86-93.

7- Allam A, Ajarem J, Hamid A, El-Bakry A. Effect of acrylamide on the development of medulla oblongata in
albino rat: Biochemical and morphological studies. Afr J Pharmacy Pharmacol 2013; 7(20): 1320-31.

8- Chakravarthi KK, Avadhani R. Beneficial effect of aqueous root extract of Glycyrrhiza glabra on learning and
memory using different behavioral models: An experimental study. J Nat Sci Biol Med 2013; 4(2): 420-25.

9- Hasanein P. Glabridin as a major active isoflavan from Glycyrrhiza glabra (licorice) reverses learning and
memory deficits in diabetic rats. Acta Physiol Hung 2011; 98(2): 221-30.

10- Dhingra D, Parle M, Kulkarni SK, Memory enhancing activity of Glycyrrhiza glabra in mice. J
Ethnopharmacol 2004; 91(2-3): 361-5.

IFAY (60 9 53T cpamiy o loud (pgd § oy 0598 33 (B9h0 e Silo 30 = (Sl lous g S iy pole olKiils alzo


http://www.ncbi.nlm.nih.gov/pubmed?term=Anvari%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20705380
http://www.ncbi.nlm.nih.gov/pubmed?term=Talebi%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=20705380
http://www.ncbi.nlm.nih.gov/pubmed?term=Amini-Rad%20O%5BAuthor%5D&cauthor=true&cauthor_uid=20705380
http://www.ncbi.nlm.nih.gov/pubmed?term=Ghahramani%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20705380
http://www.ncbi.nlm.nih.gov/pubmed?term=Miresmaili%20SM%5BAuthor%5D&cauthor=true&cauthor_uid=20705380
http://www.ncbi.nlm.nih.gov/pubmed?term=Gavin%20T%5BAuthor%5D&cauthor=true&cauthor_uid=21540084
http://www.ncbi.nlm.nih.gov/pubmed?term=Barber%20DS%5BAuthor%5D&cauthor=true&cauthor_uid=21540084
http://www.ncbi.nlm.nih.gov/pubmed?term=LoPachin%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=21540084
http://www.ncbi.nlm.nih.gov/pubmed?term=Balaban%20CD%5BAuthor%5D&cauthor=true&cauthor_uid=12564388
http://www.ncbi.nlm.nih.gov/pubmed?term=Ross%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=12564388
http://www.ncbi.nlm.nih.gov/pubmed?term=LoPachin%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=12564388
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=20035847
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=20035847
http://www.ncbi.nlm.nih.gov/pubmed?term=Park%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20035847
http://www.ncbi.nlm.nih.gov/pubmed?term=Kong%20KH%5BAuthor%5D&cauthor=true&cauthor_uid=20035847
http://www.ncbi.nlm.nih.gov/pubmed?term=Kim%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=20035847
http://www.ncbi.nlm.nih.gov/pubmed?term=Chakravarthi%20KK%5BAuthor%5D&cauthor=true&cauthor_uid=24082744
http://www.ncbi.nlm.nih.gov/pubmed?term=Avadhani%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24082744

e OYWST 3 C moling 3 ol o 2T 0 bae i1 VOVEE

11- Kim EJ, Won R, Sohn JH, Chung MA, Nam TS, Lee HJ, et al. Anti-oxidant effect of ascorbic and
dehydroascorbic acids in hippocampal slice culture. Biochem Biophys Res Commun 2008; 366(1): 8-14.

12- Zeng X, Cheng KW, Jiang Y, Lin ZX, Shi JJ, Ou SY, et al. Inhibition of acrylamide formation by vitamins
in model reactions and fried potato strips. Food Chemistry 2009; 116(1): 34-39.

13- Levine M, Conry-Cantilena C, Wang Y, Welch RW, Washko PW, Dhariwal KR, et al. Vitamin C
pharmacokinetics in healthy volunteers: evidence for a recommended dietary allowance. Proceedings National
Acad Sci 1996; 93(8): 3704-9.

14- Liu RH. Health benefits of fruit and vegetables are from additive and synergistic combinations of
phytochemicals. Am J Clin Nutr 2003; 78(3 Suppl): 517S-20S.

15- Chen CY, Milbury PE, Lapsley K, Blumberg JB. Flavonoids from almond skins are bioavailable and act
synergistically with vitamins C and E to enhance hamster and human LDL resistance to oxidation. J Nutr 2005;
135(6): 1366-73.

16- Xiu-e Z, Chao J, Xu-ting- Y, Effects of acrylamide on motor function and learning-memory of rats. J Environ
Health 2011; 1: 006.

17- Clark EA, Brugge JS. Integrins and signal transduction pathways: the road taken. Science 1995; 268(5208):
233-9.

18- Perez-Carreon JI, Cruz-Jiménez G, Licea-Vega JA, Arce Popoca E, Fattel Fazenda S, Villa-Trevifio S.
Genotoxic and antigenotoxic properties of Calendula officinal is extracts in rat liver cell cultures treated wiht
diethylnitrosamine. Toxicology In Vitro 2002; 16(3): 253-58.

19- Yoshikava M, Xu F, Morikava T, Ninomya K, Matsuda H. Anaststins A and B, new skeletal flavonoids with
hepatoprotective activities from the desert plant Anastatica hierochuntica Bioorg Med Chem Lette 2003; 13(6):
1045-49.

20- Srihari S, Shanthibhai PK, Rajagopala S. Efficacy of Glycyrrhiza Glabra Linn.(Yastimadhu) in learning,
memory and cognitive activity_current findings and future avenues. Gjrmi 2012; 1(6): 247-57.

21- Peyrat-Maillard MN, Bonnely S, Berset C. Determination of the antioxidant activity of phenolic compounds
by coulometric detection. Talanta 2000; 51(4): 709-16.

22- Shulman LM. Is there a connection between estrogen and Parkinsons disease. Parkinsonism Relat Disord
2002; 8(5): 289-95.

23- LoPachin RM, Barber DS, He D, Das S. Acrylamide inhibits dopamine uptake in rat striatal synaptic vesicles.
Toxicol Sci 2006; 89(1): 224-34.

24- Rahangadale S, Kurkure N, Prajapati B, Hedaoo V, Bhandarkar AG. Neuroprotective effect of vitamin e
supplementation in wistar rat treated with acrylamide. Toxicol Int 2012; 19(1): 1-8.

25- Nakazawa T, Yasuda T, Ueda J, Ohsawa K. Antidepressant-like effects of apigenin and 2,4,5-trimethoxycinnamic

IFAY (60 9 53T cpamiy o loud (pgd § oy 0598 33 (B90 e il 30— (Sl lous g (S 3y pole olKiils alxe


http://www.ncbi.nlm.nih.gov/pubmed?term=Won%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18036337
http://www.ncbi.nlm.nih.gov/pubmed?term=Sohn%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=18036337
http://www.ncbi.nlm.nih.gov/pubmed?term=Chung%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=18036337
http://www.ncbi.nlm.nih.gov/pubmed?term=Nam%20TS%5BAuthor%5D&cauthor=true&cauthor_uid=18036337
http://www.ncbi.nlm.nih.gov/pubmed?term=Lee%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=18036337
http://www.ncbi.nlm.nih.gov/pubmed?term=Cruz-Jim%C3%A9nez%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12020598
http://www.ncbi.nlm.nih.gov/pubmed?term=Licea-Vega%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=12020598
http://www.ncbi.nlm.nih.gov/pubmed?term=Arce%20Popoca%20E%5BAuthor%5D&cauthor=true&cauthor_uid=12020598
http://www.ncbi.nlm.nih.gov/pubmed?term=Fattel%20Fazenda%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12020598
http://www.ncbi.nlm.nih.gov/pubmed?term=Villa-Trevi%C3%B1o%20S%5BAuthor%5D&cauthor=true&cauthor_uid=12020598
http://www.ncbi.nlm.nih.gov/pubmed?term=Barber%20DS%5BAuthor%5D&cauthor=true&cauthor_uid=16207938
http://www.ncbi.nlm.nih.gov/pubmed?term=He%20D%5BAuthor%5D&cauthor=true&cauthor_uid=16207938
http://www.ncbi.nlm.nih.gov/pubmed?term=Das%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16207938
http://www.ncbi.nlm.nih.gov/pubmed?term=Yasuda%20T%5BAuthor%5D&cauthor=true&cauthor_uid=12673028
http://www.ncbi.nlm.nih.gov/pubmed?term=Ueda%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12673028
http://www.ncbi.nlm.nih.gov/pubmed?term=Ohsawa%20K%5BAuthor%5D&cauthor=true&cauthor_uid=12673028

Bravo alBen g (Lo o (ool

acid from Perilla frutescens in the forced swimming test. Biol Pharm Bull 2003; 26(4): 474-80.

26- Olokoga A. Liqurice and its healt implications. J R Soc Health 2000; 120(2): 83-89.

27- Li W, Asada Donaldson D, Yoshikawa T. Flavonoid constituents from Glycyrrhiza glabra hairy root cultures.
Phytochemistry 2000; 55(5): 447-56.

28- Tandon A, Tandon BN, Bhujwala RA. Clinical spectrum of acute sporadic hepatitis E and possible benefit of
glycyrrhizin therapy. Hepatol Res 2002; 23(1): 55-61.

29- Ross FM, Gwyn P, Spanswick D, Davies SN. Carbenoxolone depresses spontaneous epileptifrom activity in
the CAL1 region of rat hippocampal slices. Neurosci 2000; 100(4): 789-96.

30- Kiehn O, Tresch MC. Gap junctions and motor behavior. Trends Neurosci 2002; 25(2): 108-15.

31- Creager MA., Lischer TF, Cosentino F, Beckman JA. Diabetes and vascular disease: pathophysiology,
clinical consequences, and medical therapy: Part 1. Circulation 2003; 108: 1527-32.

IFAY (60 9 53T cpamiy o loud (pgd § oy 0598 33 (B9h0 e Silo 30 = (Sl lous g S iy pole olKiils alzo


http://www.ncbi.nlm.nih.gov/pubmed?term=L%C3%BCscher%20TF%5BAuthor%5D&cauthor=true&cauthor_uid=14504252
http://www.ncbi.nlm.nih.gov/pubmed?term=Cosentino%20F%5BAuthor%5D&cauthor=true&cauthor_uid=14504252
http://www.ncbi.nlm.nih.gov/pubmed?term=Beckman%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=14504252

e OYWS! 3 C moling g 5l ot s 2T 0 bae 51 VOVFE

Effect of Glycyrrhiza Glabra and Vitamin C on Acrylamide-Induced Motor
Dysfunction

Mirjalili A(MSc)*, Dashti-Rahmatabadi MH(PhD)?, Rezvani ME(PhD) *, Talebi AR(PhD)”

1Department of Physiology, International Campus, Shahid Sadoughi University of Medical Sciences, Yazd, Iran
2‘:”Department of Physiology, Shahid Sadoughi University of Medical Sciences, Yazd, Iran
4Department of Biology and Anatomy, Shahid Sadoughi University of Medical Sciences, Yazd, Iran

Received: 27 Jul 2014 Accepted: 2 Oct 2014
Abstract

Introduction: Acrylamide is a chemical compound which can be produced while frying carbohydrates in
high- temperatures. Since the neurotoxicity of acrylamide was reported in the previous studies, the aim of the
present study was to investigate the effects of co-administration of Glycyrrhiza Glabra and Vitamin C on
acrylamide-induced weight loss and motor deficits in rats.

Methods: In this experimental study, 40 Wistar male rats aged 28 days were divided in to five groups of 8
rats including Control, Acrylamide, Acrylamide + Vitamin C, Acrylamide + Glycyrrhiza Glabra and
Acrylamide +Vitamin C + Glycyrrhiza Glabra. All treatments were administered for 6 weeks. Thereafter,
locomotor activity indices were measured using open field apparatus. In order to analyze the study data,
One-way ANOVA followed by Tukey's test was used.

Results: The results showed that motor activity was significantly increased in vitamin C + Glycyrrhiza
Glabra group compared with Acryl amide group. While treatment with vitamin C or Glycyrrhiza Glabra
alone did not cause any significant changes in locomotor activity indices. In addition, rats treated with the
combination of vitamin C and Glycyrrhiza Glabra significantly improved weight gain deficiency induced by
Acrylamide .

Conclusion: The study findings revealed that the co-administration of vitamin C and Glycyrrhiza Glabra
can retard the locomotor dysfunction and improve the weight gain in acrylamide-treated rats.
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