Journal of Shahid Sadoughi University of Medical Sciences O3 (Do dupeld Sy pole oIS Lhdgy cole alxo

PR S, b,
Vol. 24, No.7, Oct 2016 J,‘mﬁ.-,i;,g-?r,w,% WAB g0 Y olasd FF 090
‘ ¢
. Y sainir .
Pages: 576-586 - = OYF-OAF :axio

G (o g oL g 30 5 I - 2T 0 Las il (w5
9 (o sigo dg pl el of wloldl » (Glycyrrhiza Glabra)

7 o L yd g0 g9 s L yhosrl ¢ yamodle 039 50 o pliiigs ool s o g W lelgy Al ol < 5318 wanls

Syge 039, (SB)S @) g odme o3 pplad (L5168 SIS (yleys (sl (g b )3 (LICOTICE)(luan o olS g2 ) taonie
e ign ) olsS SISt e 3y S 5 o a2l s 3 ol 458 )5 ) oslicd
ol 435 15 anllae o 00

e (e sl | lalad ey 5 o Loyl (gl 2l il (S 1 Ul L Tl b 5 sl slatse i B9
S il 4z ¥V 43581 9925 Jslome s52me (8L sloplom (19,0 4 5 il (J5b )50 4 958 pugand] 3 @ Slabab ains
LNAME oo 4 sl ol cdlo o gl olfims buwg obbs SolSe ool ab osy 58 PHEV/E §
RSk Y0k Db poiy olas jpax pas 5 jea> 55 (Ve 1 DomayT 5 (Vse B D0 Jeml (Vs 10T
A ot (a0 Ve Jgblolae o b aslive Ll 8 1o S og,8 wlabsd Sl collad paizmad 30,8 casd (i dlas

Gl U8 0g)S a4 Cad Gtalel 09,8 p0 2l (S coled (ol ued ey U ojlas sy 0 ml
Jewl g 0,lac ,aly sya 5 Glalejl 6g,5 0 Cdl (Sl cudlad jo gyl sae alS rizen (P </ D)l (g lo e
5 o)kas izman 5 sl g ojlas plys jgam j3 il (Sl b oS o 5 s sanline J5US 09,5 b anslie ;3 oalsS
bl o sime li5 iales] 5 S 03,5 95 e L-NAME

Yol o ol 0lsS S 0 GFatsS aes 1 ohs s s sy ST - o ol o8 o 5 & et
ol S5 7dsS 9 S05) e slapian I S Sl

S35 ST S0 5 (9lgS (Ol (e s alS slejly

I oSS by pole 23851 plidiCanm j 09,5 (su9lr (STl 3D S HS> Seomitils - )

e o83 il pole 22SEls (quolidiCan j 29 )5 «$)93L> (ST8ds: b Jledsls ¥

ol gl (aizr (S sy pole plSals (S iy 23S (55992 jud s 35 po (S T2 jud 5SS (S9omils -V
Il 2Bl pole 2380E1S gl j 2955 (Sugilz (ST5l92 308 Skl -F

s o1 il pole 0aSUES1S (b j 29 )5 ( ALS S lodtummu gy Sbiwl -0

I (S iy pale sl8L1S (g lwg il 23Sl «(55938 55 Lo lb 09 )5 (5595 oS Loy lb YLuils —F
esmaeil.khoshnam1392@gmail.com :;Sug sSUl Cummy ¢+ ANV VANV P 100l (U gunmo 03dkanns 33) 3%
VROV b a3y )b 1PAF/D/V) 2edl s &b



INA

e e b

Sl oad jasin oS 05305 2 (ol (et S8
@aap 4S9 pgtll g (1955 dgnl peils) 5o bl 02
e et Sl 5l e S Gz (V)
gl 09sS » oedsS Jetl S5l (G20 bl &) crge
OVl o0 g Sg 4o

L S a8 el 915000, oo eale o5y ST 55 1
I (O)0ls (losg, @l > j0 gogen i g5 (SisS
Olacn e ojlae SISl 388 sl (b i Zo>
b ole re® pory ojlas 31 JSIS (o) n sl olsS 5
Al Slidss S 0 el 6900 SO5) ps plans
L ey pory S ojlae plai pg)ls (lalS ojlac
20 S s (092 Pl g 0aS Ly SO ) yis e
935 S 2 ey pony ojlas (SouS hass Ol
D)l ooy olyro Sige

ol G5ls5 olBws 5o ol il ig)58 (ol Juin!
oo LB e g oo S Gk 5 oS
eSS G ysSlsnl (10Nl e edg, Lo
§ Syl ol 33 5 b Bl s IS o
Colld Sl Seiigemlonl Sl aS 00 e Sl genlin
Seidgenbsl Sl oS Jbo o 039 () Swse slo g,
iy oarelS GBS Gt w1 b
(YY)ew!

@) QLS ohg oIl 5 G938l 59, Bl 4 Az b
G5 LB by s oyl mlee o o ol il
Slaiie g g9yl LS 5 eolaiul e 4 molg> 9,59,
los S Sloys ik 5 atls S ilr Il &5 L]
SH - ol 1 o 4 ol aslllan o 1) (VA
JH5 5 5 @lpme (ge olsS SLALEN » Olo (n b poi)
2l nse Su3rdsS 5 Suhy i et b O] S

I 095

slagae) 5ol b poiy s pSoslas wulp Cux

L:LAL.....J )‘ o= 9 6)3]é"’> )l)...w olKisls 6))5Lm5 ouSlilo

WAL pe0 o 0,lods ¢ oy le 9 S 0590

dodio

039 (29,1 Plo> L (sl LS 5 sl ()l LS
Obeyd lp mad slagle; 5l plalS (nl ojlas 5 uilul &5
A sk 4 i8S e 18 sl 550 alide slas Lo
3 (Nsges Jooie |) @alsz (S gl SLaS 5 0
oo slagilen ol sy Baes gg)ls GlalS ol
SRy has 30 W@ @i (Sl fe
el b olo i olS 0gd co colatul  b)leS @IS
5l W ele oLS Glycyrrhiza glabra L. ole
Sbs pb S glycyrrhiza el (Fabaceae)V sy oolgil>
xo 4 Thiza g (p,d Jxe 4 QlYCYS o3l 90 51 g 00y
LS5 bl Glage i ada, (Yl ool 3iiee ady
olts el glaoenl de gl daasgisdls ol Jglice
O el (nedes sl laginle 5 Sfs; gl
SlaS 5 podle ()il (i pucdS b SG o pucdlS o
Yol b5 S 5l g e Ak, 33
TS 5| O [P VE TS VOV L W PR VISV N L g PP N LS
GBSl SlaS 5 s sbaes, dacnsy 8L 5SS
S pelS ppeedSasile
Oeizmer g O9Sllr S (i (5588 i (55855

FN)l cojlesS OloS 5

Sosliiul Gl cpped po3y Sloys olsS (n Faslil
KW QT Slalaidls g (Mosg oass w55 loyo o QT
g Gloged oltie (Vasese Goks LSl
o8l g o ylS 5 e oW Liwg y e 18l
wxge oo nl 4 g oud sdne polinl sla sk jee Jobo
Ol e LSy alezr 51V )ogd o0 odme o3 L]
"o e poleul @83 carge a5 Wil i 595
ool S Ole eed pany S0 Oeized Wed
Nl 51 0o oled Glils a5 5 )ls 0939 o pmedS
b ojlae OS5 Sy bl Sl Slallas Sy
Aeon dex I aidlie IS s » ol

oles s 1 «Isoliquiritigening) o> 5,559 5!

O3 By datels (iloyd = (bl Glous 9 (S pale ol almo



o ol o oS ey AU o ojlae S cuy 1 OVA

Vooldad 4 g w8 i (O,5 le 4z 0 YV)og 0
G lime axkad gl0 j0 5920 (6l c0 5 (o (5 00 Sl
A) NaCl :slge 51 09,05 Jolxe yid ) ay Sz 08 o0
(p,5 +1V) MGCly «(p,8 +1Y) KCl «(p 5 +/¥) CaCly(p,§
(055 V5SS (o,5 V) NaHCO; «(s,5 +/+0) NaH,PO,
Loy bl Job pled 1o 0905 Joloxe PH Lol ool
(YVasl (V) 25 o> 0 b ab e 5,505kl e pH
555 5 & gilobiz Jl an o slagise psibl Sdl
anlsd ¥ Jols 03,5 52 45 Wb e S5 5 Ginlos]
el 0345 (£3L

Bl plox 90 40 plajpn jo-b 4 (9 dsS aalad 9o
Akl o g oad Jiie 09,5 Jodoo il e Fr ool
3535 Jyle 5o 38 50 bt J5 b S5 oiy 05158
Sl (BL el o ) (ysdsS O S w5 e I8
3o emadlsan 1) e 8l ;S0 OIS g an Bl 4 S
alde 2Ll Sldd 5,5 e Jate Sigisl g9
3 gl g oad J e 9, pganndl 54 GglsS
power lab A-10-D oo 5 pld Lol 7 s oS 4y
4o g oad o Jls chart5 58l o 5 g g 009 ain
sl b 5 00 a5 o S S sLa JUS
Bl oS Jlo o090 ol g esslin B anwlS
water ol o lawgi e jeabog 09,5 Jodxe o
>0V sl _woa bg e Sl _wge s gCirculator
ST o9 80 Ly ols j5 b 4y 5 05 5, o5 il
il ey oo (2Olg (S A uSTgo w00 B
Jolss a5 p3¥ lsy Gue S8 o 5 Lac
Lol anly gl ol jo oo L Lo 8l (yon,
Sl ool (YY)amo 5 e pS S S G
pohl 8l askd ¥ (59, 0 SuSe L pleje 5 s)lse
D)o (Bl plex 50 0 g alie Job Ly ly> S
L sl cadw 5l olibl Joax ol ol oos $

Lol el 9o ;o ay Voo Ve 0 o0 Ly ods S il

WAL pe0 o 0,lods ¢ oy le 9 S 0590

&w)hum‘wuow&m.‘a‘uy‘solc
olac ,e¥sS n gy 4 (gilug)ls ouSiisly (5553565 ls
3 ok as slapgn, oS Djge (pl 4wl el S
2o i 059 o 0005 s 5l ey S Sas ale
olSiws ;0 sdel Cawsd 4y 1395 s (5 5LS F)als eilooly
5 Jsibl yid o YY) 0 Ve Joill ol ools 1,3 ,95YeS
slad b as adlol jog auleslail 4 (hie ol i L YV
P% e 5, J Heba g 00,8 Ty Gl red s O
g 50 Pl 39 5l Cele pud CldS Gl e wildgn |,
IS Jlaie)ass a8lal Toame wuoys Voo Jgilbl cla oo
P M plp ¥ Loy pFojlas anlp (b o (Bra
2 Ok et olS o5 (IS5 e o las DllS ol pex
Gl Ladss o )lac (5l olKiws | oolazwl b a5 8 )b
A s Ll lo) (09 doyo YV o lae adgl clalé)ads
OVl Sglats ol g4

Ol b Ly S5 ST AL 5 alime Ghge po Voslass
5 ol ateln VY JSiw) 9 oals S Lol i o ol
u] A (oW e g .)‘)fo.uL.q 4,0 YY£y 6[.0& 9 (U;l.uwﬁ)
S celu VY &5 Jjo eals (o)l B glae
ST Bls 4 S e 5 Slr Jae Co5 5 isnis
>z s st sl ARaloT Sl L 000 0
A bl wlidbcun ) (idn gy BB S Hlai cou

ool plasl 3,

PLGlas codls 3 lisedsl Jpa> ¢ atan S 5l am
@bl 5l g 0l 5l ploe @58 e 00l B9
ab g i (s 00T el e 5l ol
3)ly ol dhae 5 pselinl & ool 4T (g Sl0 0550 (5

Jelre gol> Guogym 4 il (Yool ol 04l

O3 By datels (iloyd = (bl Glous 9 (S pale ol almo



ava

e e b

Sl e Cdlad 5 0le 5 s S Sl ol 5L
ey S oyl aalsl jo 0g i et e bl
R TT RUTSI I S SN P
aS o oolaiwl (loll ol LS &8 i 5l oo
sy Ao 4y (9158 sy Sl g it o sl
Lol 1oy oad agd (S il sS i) o8 4l 5o
o 5 00 Sl ol S ekl 53l e (0505
95 Jr5 09,5 0 o5 Sl (59)l0 ST eval s
3 oz 4 Yoo 1+ 503 L g 5T 59l e tales]
5 (S il jlae Pl ), xS 05, S
e g ooy a8l (pdeS il o, lae) les
Oinlesl aslsl j3 00,5 e yedeS wlaks Sl S
Ay (S i Ly o)lae 31 s addllas 6l
oS i sl o5 a4 5) L-NAME 55,05 <l 93, =
g ot ol Ve a e o0 b (lall g podl -LeSus
JrsS 05,5 a9 ojlas 5 590 talejl o5, 5 e T 5
5 S e S JEIT g 0l a8LS o) lae P
Sy a8 Sl 553 Lo e85 18 bl o )9e o las
= siolesl Jgl ad> e 0 g)ls p 3l pac Jlaay
99 8 So—iind Jas JLo (paiz wo)las gl 18
MelS” Ly s 51 L5 o oo plowil 59,5 Jaloes b 1) plo>
e an Lo ool ol ] bl an o 09 B>
oo 03938l 0 )luae 5 90 o] jlam g oy 4yl
- 9] 9 SPSS S=8le 5l eslaiwl L Laosls colesys
—k ;o Lo g (Independent-Samples T Test) Jax o
3 9—0 J—olo sla el p< o /00 (g )lo o o (23, F
i8S )18 gl Jelo g 4525
ol G5l S8k al el Dlpeis ) Jloged 4 4z b

B (5 o gime Dglis S g Galejl 095 g 50

WAL pe0 o 0,lods ¢ oy le 9 S 0590

5 o 5 9 e L il SolSe clab 5 ayo 5
o gaboeols g anwis Lac 8L a 285 b o238
4ol el S g4l el 4 Lacdb e sSl
Ot paimy oolas Lac 3l 5l (S 4 (Solal & g0
o) el e s 055 o en T 5 350 Ly
o P 555 il iy il hn s oy S5 S FY
Folomga b adl sl (o0 Ve Jsiliho,lac o
Doy cbaoe byl 5 Ly bl oy ol 4 g aiido
Olajl o9, plgie 4 Gl (n b 0)lac sansS 2l o
S 09,5 (lge a0 )las o ouis 2dl 0 il
G S (59,00 5 ool ! L s 0 48,5, a5y
L85 8 ey 950 0slas (NS ST (SeSs
e oS el 5 S s it aslllas sl
Sy o eolawl o S wge (loons 1 ST lgre
plos 59 a0, 5 55 ;0 )3 Lacil anly ol oS
el LS 52 S ot Al il 8L
555 L o 3551 53,8 Oly—e amy (Ol
Cdled 4880 O oe a g a0, S a8l (Ys s Fx) -
Bl plo g9 50 adgpl (9sS aakid g0 (SHLSG
L5 oo ools gt Lac 8l o] 5l s a0 S e
Wséé;—ft-é;\—’&ﬁu“%—?‘ﬁ}‘&rjﬁ—{&p‘ﬁ@’

gas S el ul cdl as Lol ools ojlal sl a

o Ol

otalejl 0,5 a1 5 Gy 0o )T sl gadls
Jobwo) yid (oo 05 (e + 10 VF S5e 590 Loojlae
09,5 dm g 935 WSl (e ;59,50 FY
Bl (Y JSIosae Do o aad ay J,S
Slabad Sl e Jled a 880 ¥ Guway gad S
S oS b 51 aS Sae (Sl e 9008 Sl pgsly]
Jel plaz 55 50 ay Toasms gy 00 ol 5o las
ado ol o U ot 8ol aas ;55 90 lan b cndsS

O3 By datels (iloyd = (bl Glous 9 (S pale ol almo



- ol ot olS paiy AU o ojlas ST oy OA-

120 +
100
80
60
40
20

contraction

I,

i Exprimental

& Control

Time(min)

(osbae M) U555 5 (ol oned obae) ialesl og,5 90 50 4l byl 5 gl potll il (SlSe codlad o) jloges
JysS 09,5 CON ialejl 09,5 1EXP

o 9oy i bl il e np S e o0 YF 90 50 Slaygs 3l wai oo ovalin ¥ lagal 15 a5 jsbples
Jr5S 09,8 & S Glalojl 05,5 50 (P< /- B)zdly (Sus Pkl <8l olocned poiy SIS -l olas il
| 009.:1 QL“)UJJ"“’ o)l..a.c &94..4‘55 UAM aS ol ool QL..».J 4.!5).1‘
40 -
30 -
e=g== |icoOrice
- 20 extract
-8 ==fll==\/chicle
g 10 -
<
2
0 T T T T 1

0.016

0.024 0.036 0.045 0.052
Dose (mg/ml)

(U5S 0555) ol mom i o 5 (Ginlegl 05,) o o ol chliin (slosn s9 9 Wil glsS (S 5 50y delin Y logos

(s Vo J5ib JS 05,5

5 olesl 098 90 50 Gl Wl Sy

4 S o Jmo Dglds s P - 10 0% ol e sloige 5o

oS )lge) pas 5 98> 53 H9lsS (oLl St ¥ Jlase 4y ax g L

A8 e 5L (6l sime slds ;S L-NAME Yoo Vo' clile a4 Comd ojlac pa
1.4 -
- 1.2 -
=
[<5) 14
o
o 0.8 -
.g 0.6 - i1 Exprimental
-
o E
S 0.4 - & Control
— o
S 024
o
0

Baseline  lic 10

lic20 lic30  LN+lic45 LN+lic60 LN+lic 75 LN+lic90

. 1 e -t . - . e L : . . A § |- H :
S 5 ilejl 09,5 90 o 50 ¥ge Vo7 50 LLENAME jga> 50 (lo cn e poi) ojbas 55 590 4 gy 50 Ayl poshl (olil cudlad e dulio ' Jloges

walizee HBs 10 0ad SO pgj; ojlac o938l L L

Sl cudlad Cursg (dilize 3Bs 40) lIC (leyl £9,8 50wl et base

(4235 0+ gloj o3b) caliee 3185 ;0 g0 g0 lac jpax jo (Sl codled Cundg g il @ Iname G, Hog58l: LN+lic

WAL pe0 o 0,lods ¢ oy le 9 S 0590

O3 (Bgo dunges (Sloyd = (Sl Wlods g (S pele oIS aloxo



OAN

e e b

Jo S eamlice 3l ol o Lis (o)las Pl>) S
i 05 ) 3B 5 elsS ekl 52525 b ol (SaiS
yepax o 8l Lolal cldled o (P /- D)l S
osalive S 5 Gtalejl 09,5 53 50 Pl a4 Cod oyl
Gl sire Syl g 5T 69yl gz L aS b j0 oS

i eamline iolesl g S 09,5 jo

2.5 A II

[l
'_'

1.5 = = * =

(I
il g

=
H
Il

[l

H
Il
%
Il

e

I
[

_
-
I
|
L[]
LTI

I
i
T
L
T
L
T
|
T
i

Contraction force (gr)

(I
[l
\

I
|
T
I
T
I

T
L
T
|
|

o= LB 19 19 |

ol clad g e oanlie T loges o 45 slilan

03,5 93 )% wui S & eSSl s 4 el 5o glsS
Sglis ojlae Pl g ojlac jpax s S35 5 Gles
clld i a5 Jb jo aes e lis |y gl g
05,5 1 Ol (e o)las 525 3l iy Wl elsS (oL

09,5 A Cuwd (< D) o sre ialS el

: * — * __ * : 11 Exprimental
= I = I H 18 = Control
= = = — I

Base Ach lics licl5 lic20

lic30 Achl Ach5 Atropin

951 5 Yee BV 20 @CN) (dsS Jtal jeham 53 Gle a e e ojlas e 590 & gl s Aol perll Lol led i amslie F loges

P Y
JrsS g Galejlog,5 90 G 50 Vge V-

wdlize 3Bo )0 oad S pgn; ojlas (093l L il (SlSe Colled Comiy (dlize BBs o) NC (el £958 50 4l s base
b 4 T g9yl o938l ALropIn il 5685 ,0 9,08 g ojlac jga> 10 Sl Codlad Condg g 8l @ s ol g5l 0958 Ach

Sy 039y 5 SzsS 03y, D> SelS carge (598
Sl oL, Ke 5 (Sat0) gile lelllas yioren (YV)o5d oo
3 O97ee P (i Fy55gnl selenl ao Dl
ool 2 (V)b oo Gloa 09355 50 el (e po3n)
CdS g8 oo codds plxil Cladow ple g pol> Gudsd gl
oz 5l e SLS S Gl Gle ead pon, o)lac
5 b ol [ FauS L ol Yol a5 conl baaseisdls
el 0090 DLLS 5 ol
e boojlas S SIS ) sl Gl cnl 5o
S F 0aiS ke leie 4 LNAME 51 S65) s

WAL pe0 o 0,lods ¢ oy le 9 S 0590

(P<-1+0)J S 05,5 4 Coud o g glas ot

z .
b a5 B 2als Sily Sl adlls ) ol ol
Ol ey poiy oylas jeam o dgnl elsS il Sl
spa> oS oy (Sl cldld mals ol el ooy
Slo alae » Soaus Jo oljlas calojlac o SloS s
3 ooeS > 50 oLKes 5 (Chen) > Slidss alas 5l o)l
£5595 30 e SHdanl (semlbnl wo J1 Sl xS
o Oldlas (VV)owl axSes pgibl g 565 5 algsl
08y Gy a5 ol gl LK 4 (DI Carlo)dl,ls

5 Joisls (mz gl b adgdl S n petisin

O3 (Bgo dunges (Sloyd = (Sl Wlods g (S pele oIS aloxo



o ol o oS e (AU (o ojlae ST cuwy 5 DAY

2 oalsS del S5 80 plbesl @) crge Ol (et
rol oS b oS sl guin Se> o dgpl olsS
Al casllas

S s Sl o el (Ses 45 b pasilSe Sy
Lo sl axals (2d ol (9dsS » Gle (o poin) ojlas
2 ol BB 5 el 5 eSS U azgis |,
Slallls olol ol 5 S e Glo odlae olola
ool o Sl 6y, o ol Kea 5 (Chen)o>
@wxSo> bl 5 A5 peilel 0 e SHsSlonl
OVl Sl ol ssalie 5 cla JUIS i ouiiS o)l
ot oaiS le o) Ken 9 (Nagai) SU oldlas yuioxen
U U OSN[RS UUUUN LS ) LS
039 P95, il 9 S pothl 0 et 5,85l
Ol S oy 0 O g (0l oy uizren (YY)
@lme Ghge psthl )0 Olo (et S o las sonliul 0o
L Ul g ATP @ elas ol U ib 4
(Y0)alos 5 el onndS (slo JULS

Gei 55 ool Cews a4 @mlS @ arg b IS 5k
o ey S - ol ojlas a5 cd 5 axs Iy oo ol
S s 5 ond Ayl oelsS Lol Lials Carge ol
STl el 5 ple Ghee 0glsS )0 (semlenl 02
ol Sn sl 55 7 Ol G e ot 5 e
T SirdsS 9 Sl Gt Sl JEs O)js0 4
A 380 il ol asrie gl cplplo il ools
JLil (o) 9 ol 0ddsS 2 Ole (b pon, o)las
19 99250 el 5 carmilty o JUS L o)lac 51 ISl
el Y (g iy Dlaeho gl (hge (9955

&l Sl

slecoles L as sl oasls cwlid cansy isu 5l
alpbly B o) ol bl po 1) Loy Jb
OhF sy BB eSSl 5 Wssas (6k ()] eubil)lS
dyel ole) by i Cod Gt (] &5 (ol
Dgd oo (G10508 0,5 alil lagy ] BV

WAL pe0 o 0,lods ¢ oy le 9 S 0590

09l il 38l Comge glo cpl pem aST il solal wluSl
Ol Sl e lae jga> ;0 LENAME o5 Jg ol gsS @b
ol ol 13 55l oo 1) olae 5l a6 Saus o
St el 31 236 gl pasbl s olas (Fauis bt 5l
0398 SU5, s pie Sdled 51 A6 plpls g LS
)‘ | GL.: U"‘ oS ML: ).».s u...w:.c ).st G’L"’ el
sf)..' o)La_C WL“‘MU|f| ub&o.ﬁb}d,.al.a w).cd.l.ob
S35 e 1) Aol poabl o locn et
as wols 5158 LSKen 9 (Chen)cz (YO)ailaiuls
DR e (Ol iy ady; W38 (i 5559 5]
M 31 AL 4 a5 anSe5 bl 5 S 5 eyl oL
S5y el Jie Sjg0 4 g (ol sl U
J.m S99y 6))‘ L-NAME 65)L> )I oolao! ‘).J) ‘w‘ 009..!
oHlan o (Liw)gd .(V Vol ailas oleS 5 posls] Sui
3 S Syge u‘-’-”@)?ﬂsﬂ aS WS ocvslin
ol a5 ol ssalive @bl I Ko Sewd @ a>g b

c2ge S5 rdsS s CansisS | lyie 4 (S Jl
s a5 a8 sl oS 3wl el Jlogine ialsd
JFES 09,5 95 55 0glsS Sl (35 005 5 ()39 03,955 e
OudeS il bwg ouds W cloldsl jialS coge udsS
o 15 Ces ST (s 5T syl il pas ax S
ol 51 ojlas Saus o olgl o adeS Jal
Il e sdsS Juwl Glrows S oS \lis pae cunS Lo
&J)fJ9S W u.v‘)JLu ‘w‘ 0092 4.19);‘ U9J95 5 o)La.C
0P » Ol b pon, olas (Sous b SISl o
5 e wls b baidl ol cwl anilas s ags
obe oy olac wishy lis a5 o)l callhe o) Ken
O3l S22l crge 05,555 s 5l s O jg00;
@S Gezes (V)3sd0e lme Ghse poiogs o aly
SlaS 5 5l e 5eS aS eals lis o)L Kes 4 Huang

O3 By datels (iloyd = (bl Glous 9 (S pale ol almo



OAY o) e 9wl aal

References:

1- Koehn FE, Carter GT. The evolving role of natural products in drug discovery. Nature reviews Drug discovery
2005; 4(3): 206-20.

2- Khoshnam SE, Farzaneh M, valipour M, Bahaoddini A, valipour A. Review of the phytochemical,
pharmacological and physiological properties of Licorice (Glycyrrhizaglabra). J Clinic Excellence 2015;
4(1): 71-56.

3- Khoshnam SE, Bahaoddini A, Vatanparast J, Golampour F, Khosravi A. The Effect of Hydro-alcoholic
Extract of Glycyrrhizaglabra on Electrocardiogram and Its Interaction with Cholinergic System of Male Wistar
Rats. Armaghanedanesh 2015; 20 (4): 287-297.

4- Khayyal MT, El-Ghazaly MA, Kenawy SA, Seif-El-Nasr M, Mahran LG, Kafafi Y, et al. Antiulcerogenic
effect of some gastrointestinally acting plant extracts and their combination. Arzneimittel-forschung
2000; 51(7): 545-53.

5- Amani M, Hosein RS-GNM, Kashani AM. Optimal Extraction of Glycyrrhetinic Acid Froml icorice Root. J
Food Tech 2005; 3(4): 576-80.

6- Saxena S. Glycyrrhiza glabra: medicine over the millennium. Nat Prod Rad 2005; 4(5): 358-67.

7- Li W, Asada Y, Yoshikawa T. Flavonoid constituents from Glycyrrhiza glabra hairy root cultures.
Phytochemist 2000; 55(5): 447-56.

8- Khayyal MT, El-Ghazaly MA, Kenawy SA, Seif-EI-Nasr M, Mahran LG, Kafafi Y, et al. Antiulcerogenic
effect of some gastrointestinally acting plant extracts and their combination. Arzneimittel-forschung. 2000;
51(7): 545-53.

9- Fukai T, Marumo A, Kaitou K, Kanda T, Terada S, Nomura T. Anti-Helicobacter pylori flavonoids from
licorice extract. Life Sci 2002; 71(12): 1449-63.

10- Aly AM, Al-Alousi L, Salem HA. Licorice: a possible anti-inflammatory and anti-ulcer drug. AAPS Pharm
Sci Tech. 2005; 6(1): 74-82.

11- Chen G, Zhu L, Liu Y, Zhou Q, Chen H, Yang J. Isoliquiritigenin, a flavonoid from licorice, plays a dual role
in regulating gastrointestinal motility in vitro and in vivo. Phytotherapy Res 2009; 23(4): 498-506.

12- Huang W-F, Ouyang S, Li S-Y, Lin Y-F, Ouyang H, Zhang H, et al. Effect of quercetin on colon
contractility and L-type Ca (2+) channels in colon smooth muscle of guinea-pig. Sheng li xue bao:[Acta
physiologica Sinica] 2009; 61(6): 567-76.

13- Yamaguchi T, Kamada K, Dayton C, Gaskin FS, Yusof M, Yoshikawa T, et al. Role of eNOS-derived NO
in the postischemic anti-inflammatory effects of antecedent ethanol ingestion in murine small intestine. Am J

Physiol-Heart Circulatory Physiol 2007; 292(3): 1435-42.

WAL pe0 o 0,lods ¢ oy le 9 S 0590 O3 (Bgdo vl Sloyo = (Sidlage Wlous g (S pele oGS aloxo



v ol ot ol 0930y (S (ol ojlas T (o) OAF

14- Sigurjonsdottir H, Franzson L, Manhem K, Ragnarsson J, Sigurdsson G, Wallerstedt S. Liquorice-
induced rise in blood pressure: a linear dose-response relationship. J Human Hypertension 2001;
15(8): 549-52.

15- Matsui M, Motomura D, Fujikawa T, Jiang J, Takahashi S-i, Manabe T, et al. Mice lacking M2 and M3
muscarinic acetylcholine receptors are devoid of cholinergic smooth muscle contractions but still viable. The J
Neuroscience 2002; 22(24): 10627-32.

16- lino S, Nojyo Y. Muscarinic M 2 acetylcholine receptor distribution in the guinea-pig gastrointestinal tract.
Neuroscience 2006; 138(2): 549-59.

17- Chen G, Zhu L, Liu Y, Zhou Q, Chen H, Yang J. Isoliquiritigenin, a flavonoid from licorice, plays a
dual role in regulating gastrointestinal motility in vitro and in vivo. Phytotherapy Res 2009; 23: 498-506.
18- Thomford NE, Dzobo K, Chopera D, Wonkam A, Skelton M, Blackhurst D, et al. Pharmacogenomics
implications of using herbal medicinal plants on african populations in health transition. Pharmaceuticals 2015;

8(3): 637-63.

19- Khoshnam SE, Bahaoddini A. The effect of hydro-alcoholic extract of Glycyrrhiza glabra on the
cardiovascular system of male rats with normal blood pressure and its interaction with cholinergic and adrenergic
systems. Physiol Pharmacol 2013; 17(3): 349-58.

20- Khoshnazar SM, Bahaoddini HN. Effect of Alcoholic Extract of Licorice (Glycyrrhiza glabra I.) Rhizome on
Isolated Duodenum Motility in Male Rats and its Interference with Cholinergic, Nitrergic, and Adrenergic
Systems. Bull Env Pharmacol Life Sci 2013; 2(12): 173-7.

21- Gharib S, Bahaoddini A, Vatanparast J, Moein M. Effect of alcoholic extract of ginger (Zingiber
Officinale Roscoe) on mechanical activity of isolated jejunum of male rat. Physiol Pharmacol 2014; 18(4):
406-15.

22- Bahaoddini A, Ketabi MA, Gholampour F, Mirkhanni H. Effect of prolonged exposure to low-frequency
electromagnetic fields on the interaction of nitrergic and cholinergic systems in the isolated rat trachea.
Physiology Pharmacol 2011; 12(3): 55-63.

23- Di Carlo G, Autore G, 1zzo A. A, Maiolino P, Mascolo N, Viola p, Diurno M. V, Capasso F. (1993).
Inhibition of intestinal motility and secretion by flavonoids in mice and rats: structure-activity relationship. J
Pharm Pharmacol 1993, 45: 1054-1059.

24- Sato Y, He J-X, Nagai H, Tani T, Akao T. Isoliquiritigenin, one of the antispasmodic principles
of Glycyrrhiza ularensis roots, acts in the lower part of intestine. Biologic Pharmaceutic Bulletin 2007;
30(1): 145-9.

25- mohamad kazem Gharib-Naseri mA, zahra Gharib-Naseri. Antispasmodic Effect of hydroalcoholic leaf

extract of licorice ileum contraction in rat. Shahrekord J Med Sci 2008; 9(3): 1-9.

WAL pe0 o 0,lods ¢ oy le 9 S 0590 O3 (Bgdo vl Sloyo = (Sidlage Wlous g (S pele oGS aloxo



OAD o) e 9wl aal

26- Liu B, Yang J, Wen Q, Ying Li. Isoliquirtigenin: a flavonoid from licorice, relaxes guinea-pig tracheal
smooth muscle invitro and invivo: Role of cGMP/PKG pathway. Eur J Pharmacol 2008; 587: 257-266.

27- Nagai H, Yamamoto Y, Sato Y, Akao T, Tani T. Pharmaceutical evaluation of cultivated Glycyrrhiza
uralensis roots in comparison of their antispasmodic activity and glycycoumarin contents with those of licorice.

Biologic Pharmaceutic Bulletin 2006; 29 (12): 2442-45.

WAL pe0 o 0,lods ¢ oy le 9 S 0590 O3 (Bgdo vl Sloyo = (Sidlage Wlous g (S pele oGS aloxo



v ol b ol 0930y (S il 0jlas T (o) 2 OAF

Evaluation the effect of hydro-alcoholic extract of GlycyrrhizaGlabra
rhizome on the isolated colon contractions of male rats

Nahid Ghayedi (PhD Student)®, Aminallah Bahaoddini (PhD)?, Seyed Esmaeil Khoshnam (PhD Student)
Firoozeh Gholampour(PhD)4, Ahmad Reza Khosravi(PhD)S, Mahmood Reza Moein(PhD)6

1245 Department of Biology, Faculty of Sciences, Shiraz University, Shiraz, Iran.

3 Department of Physiology, Medical School, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.
® Department Pharmacognosy, Faculty of Pharmacy, Shiraz University of Medical Sciences, Shiraz, Iran.

Received: 12 Aug 2015 Accepted: 2 Jun 2016

Abstract

Introduction:The licorice (Glycyrrhizaglabra) rhizome has been widely used in traditional medicine for
treatment of gastrointestinal diseases such as gastric ulcer and relieve intestinal spasms. In the present study,
the effect of hydro-alcoholic extract of licoricerhizome on mechanical activity of isolated colon of male rats
has been studied.

Methods: Adult male rats were anesthetized by ethyl ether, their abdomen opened, and colon tissues were
removed and divided into 1 cm segments. The segments were connected to a force transducer longitudinally
and inserted to an organ bathe contained oxygenated Tyrode solution (37 °C, pH=7.4). Their mechanical
activity of ileum was recorded by power lab AD instrument in basal condition, and after administration of L-
NAME (10“M), acetylcholine (4x10°M) and Atropine (10°M) drugs in the presence and absence of licorice
rhizome extract were recorded (0.036mg/ml). Also, the mechanical activity of control group segments were
recorded at the same condition with extract solvent (ethanol %70).

Results: A significant decrease in mechanical activity of the isolated colon occurred after administration of
hydro-alcoholic extract of licorice rhizome compared to the control group (p<0.05). Also, a significant decrease
was seen in mechanical activity occurredin the co-administration of extract and acetylcholine compared to the
control group. The mechanical activity of tissue was not significantly changed in the presence of Atropine and
extract between experimental and control groups. The mechanical activity of ileum tissue was not significantly
changed in the co-administration of L-NAME and extract between experimental and control groups.

Conclusion: We can conclude that hydro-alcoholic extract of licorice has modifying effect on colon
motility, and this activity may be occurred independently in the nitrergic and cholinergic systems.
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