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Abstract

Verapamil inhibits the cytosolic calcium content by blocking both activated and inactivated
T-type calcium. Regarding the spasmolytic effect of materials caused by blockage of calcium
channels and due to the inhibitory effect of Satureja hortensis L. on ileum smooth muscle
contraction. The present study was designed to find out the synergistic effects of calcium
blocker verapamil and Saturgja essential oil on inhibition of cholinergic contraction in male
rat’s ileum. In this study, by using an oscillographic device, the effects of different
concentration of Satureja essentia oil and verapamil were examined on isotonic contraction of
ileum induced by acetylcholinel0™M. Our results showed that both verapamil and Satureja
essential oils inhibited acetylcholine-induced contraction of ileum. In addition, their ineffective
doses had synergistic spasmolytic effects, which were statistically significant (p<0.05).

Keywords. Verapamil, Satureja hortensis L., essential oil, spasmolythic, acetylcholine, ileum,
smooth muscle.
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Abstract

Verapamil inhibits the cytosolic calcium content by blocking both activated and inactivated
T-type calcium. Regarding the spasmolytic effect of materials caused by blockage of calcium
channels and due to the inhibitory effect of Satureja hortensis L. on ileum smooth muscle
contraction. The present study was designed to find out the synergistic effects of calcium
blocker verapamil and Saturgja essential oil on inhibition of cholinergic contraction in male
rat’s ileum. In this study, by using an oscillographic device, the effects of different
concentration of Satureja essentia oil and verapamil were examined on isotonic contraction of
ileum induced by acetylcholinel0™M. Our results showed that both verapamil and Satureja
essential oils inhibited acetylcholine-induced contraction of ileum. In addition, their ineffective
doses had synergistic spasmolytic effects, which were statistically significant (p<0.05).

Keywords. Verapamil, Satureja hortensis L., essential oil, spasmolythic, acetylcholine, ileum,
smooth muscle.



O\}[‘JL&A) @J)\: Q\—“\‘S S\ g;....hjj—@l& FWETYVPN
(FAF) V42NV oY i F o e VY Wl

(SaturgjahortensisL.) o yo (bl 9 (_ol159) pads” oS dgu0un (59518 (2 ¥l i1
PELLT &) 5 duds (P90 Peil 53 &0 5l g5 (PUEH 31 S5 gk 2

"ol deme 5 ko aabl Mol b st

Ol g Bedo age Sl alig olas 5 Sas r}lr- Kl (sools oblS Glady S e (5 09,8 bslind (Jgtas sdiuy 5 —ik)

hejaziansh@yahoo.com : 5 Sl s

olal s Ssdo gl @'Lo): sealag Sleas d(..dj r}l.r- ML sls ‘J{“j 0 IS (659 b é); ool =Y

ol e Bodo aga Sl palig oleas 5 Sy f"kc Ksls cHdl o pd p saSils ) b, 8 -y

YA sl s s 'cu\:

YA sl s @L@ C)Lé\ GJ\S

AWWAY o sl s 'cu\:

US>

S 4y g S e 5,8 e e sy el 55 51 St 5 W T 55 S LS e b el

Glo cilas Sl cdle Lmals 5 Lolilis 51y 558 e Jlasl ardS LIS Slee o b 3 slsn panlilas ol 5
Satureja hortensis ) o3 o uilel 5 Jaobilss Sok peadS ol 3len 51 ol aalllas cclons osls plas o3 0 uilal Lo 5 p 2k
oalanal | addllas ol 5 celosls S5 s 3550 @K—i’abﬂ S Mk g p k) S5 S S ) S 2L (L
A Jd Aewsty ooz sl Sgisnl SLolal Ly Jeabls 5 050 ouild ciliie glachle 1001 S5 58 o8ans )
Jil 51 g2l oWl 650 bl 5 Jaablos ssle 53 a 48 ol pLas adly 5 8.8 S5 s 3550 sl o5 N 5e )T
Shsimn LT Bt 518 waals (oLl e 53 allen i) 5 o 5mne Slachle izan 5 wnls SaiS e 51 0l

(p<0.05) 1l

Sl dlae ¢yl (o S Juel (enlinlas (SaturgjahortensisL.) o e bl (Jeebly s isadlS slo3ls

oy 51 ol 78 51 Gt o5 o a8 55 B (6,8 L S
S 5 ol s e lie Jdoay 58 0 i Sy ss
Katzung et al., ) el doys Yo Y0 ol s ol
» 5 5| Satureja hortensis ke »U | o5, oS .(2009
55 2 ol A (2l e S sl e pla
2 S Jogees c0amy 50 S shls 5 s e plal A Cilise
Zargari, ) silgo pSao 5 Sl @b, 5 pan Jos
0355 Sl 5 Ssis cbdlgwl #3555 aizes (2011

doddo
J‘“LLSA MJL:LS a.XZS.)gM 63)‘.) & Jwa\.;bj
&‘5 A \,.......\5 29009 }\ 6}5)1"' S oS s I L S
5ol e b s 5 r.,.,....lfj\.,\ia MduJU\S
lS a4 e Wlg e &S Wl LS Sek Gy e
J.)A\SJJ; S5 GBS oM .5\....53;,\,\90\4]4 slows

s Rl Rl Bl o ol s alS s s cj Az



S5 (TARIZOATYF) o)l & 53 ool b glis
pom 35 U ol 4 dm 5 A an, bl L s g a8 S
aws & I o 3 8 Lol e OF JU e
bl il ke 0 01 ool ol b s Jane islS
IS Il 3 Gl plos b 5 as i sl ey
R
¥ il bl s,

2 Dby oly 5 ol st 5l adlas ol s
53 bl s § eslana pf YO =YV S5s e3pdmme
s e, cell VY g e slukud Ll
ol 4 mlte g 23 LYYC Glos 5 Sl el Y
L ool U alae cMsloe a8 ind o5l 15
ad Sd g ook oty ©sae &bl Sl
bl (Boao

5 ool bliue b g Sl 038 (2sgm 5
5 23S i (osa) es, gl is 51 el 305
35,5 Joboe 53 bl pll b oS e S e
Ko Sl gl SLlEl ey oy b 5l
Leg ol Gb Sy esShan | ey, 5l g msle
I ol 8L plam Jols abiizs b Cnsd 4
CaCl2 02glL KCl 02g/L NaCl 8g/L) s,
, NaHCO; 1g/L NaH,PO, 0.05g/L MgCl2 0.1g/L
Soa ool Ko e 5 Jee (Doglucose 1g/L
o e B 855 o8s b &S sl sl
b 3s 5 Johoe oilesl Isb ol 55 s S Jos
g ol Kog S 3870 5 5S 740 ) b sl
Condy 4 oiws Gdrey Sl 45 4855 Yo spam Sl ey
Sows bawg bl Sogsnl Ololdl sy o3Y Sole
595 ,» L3 b oS (Bioscience) dLlS K Gl S, 5
e e b (bl osse Gbidslw 5l S bl
o o) Ll ol s s ol ol ol 4 s
Jobous b k5 500 il o3l os00 a5l ey s S

u:'-.’.L‘J" ‘g,..e\.» L) Jled OoHgd D 5 gl 55\3 39 9

F oyl XY o ol e 5 o)l (LS Slades aslialego

e Slgime Ll oS ol 58 e )3 eolinal 550
I A58 shls ol Gulel adlge oo 3lsn 5 30 )
(Zargari, 2011) szl (Y- =Y0) cpop 5 (AY-)
g5 s ol ol Bl WS Gl S
o Kol 0L &l ol s S5 slaeaS 5
oelal 58 s s LS dlal wos &
Ao e 5 ol ol 5l sl sy usled sl e O slie
5 Ahmadi cbasl, il o asle ol 2a8
A e 5o s plle oSy (Ye0q) ol
TEY/Y) Js 51008 5 UUYV/Y) ewelll JulS 208
sockle waz sl b, ool sl
5 Sadpanlnd 1 Gbls ey ulil i
Hejazian et al., ) aslie pothl L Sospanlinl s
ATP 5 S 4wy Slo oas slal .(2014b
Slo Oilae 5o Sl lds ol sl aal
oz Do 5 LS ) g ok Jlab s
S ol sl olal ol Jol s si e
s Sl b 53k Ko Yo Slo das ol
e dilsn a8 ele pp 05l oo 5wl S
gl osd Olae gbadshe Jabay ol 5y, (2als
(Parnas et al., 2009) w5 WS |, o Lolal
ololal saShaw sl,Bosl xS o) 5ba
e dauly 4 1) s ol 18 Ay Glo oMae
Cavalcante Fdeet al., ) auS o Jhs! andS b JUK
solilas 5l 4 45 L (Nagao et al., 2011 2010
(Hejazian et al., 2014b) _:)\,8 oEiws , Luilal o)
5 deeblos @ools s S e ol adllas Gus
deke hge o5l 5 SSsign) SLoLEl L, eh e uild

SV @K-‘i‘v..\-dﬂ

ey 9 olgo
& sad A )

< Gbkf&ﬁr;\”‘wéb\c\ﬂ“‘d\ﬁ
5 SooskaS Olidss S s 2l 5,5 oS 5ol eat



.. (.._._.ml; n.U.;SJJM 6})‘.} @‘-}é.f’h J.?‘

W8 Ol e Jus &) p0n oLl Curdy i Ao
AT G5l 5l aslinal b s s 8 e Jsoe 2 6l
A3 A dglle (S5 0505] e 5 8BS il
53 Ml g3 S gre sl olae ol (p<0.05)

o wa J]au

AN p ) Slolil @ud p Jesllss S sambond 3]
o S Jel

Ot debly Sadsenlad Ol )
olas ¥ Vo= 5 b oS el 1 2l ool
Gz Jeablys Jses See 90 5 S chle &8ss
3 M ol 4 e ) oS Jed 5l el ol
Ssgime olal Bld 5 zalS ) a5 aas e 28700
ol Jses S ¥ ocdhile S0 0 () JS) asl o
ools ASTVA ol 4 1) oS Jud 51 ol ololal
(P<0.05) sl o ,ls sine s lal Bl 5l S

syl Ololil ©ad 4 s)e pulel S seulid 3l
o S del oy 00l
Aize e Sadpanlind 31 ds 0 s
5 it ol @l 288 IS s 2550 03 il
O« 5 YO chle U ooy Lulal & sl ples adlas
e b Sdsalond S5 5Ll A e/ p S50
S oy Ll sl b gae bl B 5l S el
ol by < S )3 el 5550 05 0 YL slasss
Yoo o Vee a5l esladd (Y JSK8) o saslie
wia L olblsl cas pulel ol md e s p S5k
bl Bl 5l a8 aas e maS TAY 5 YT gl 4
(p<0.05) sl o ,ls e

Bl 65 0 55 sl 2 KT sl e
ool s bl s s A s ead ey
8 il 5 el 5 il oLl as s

oy S 4 basa S0 Gl 31 s sl
NS e

oSS Sl 05 8 =

J505, S N 500 b Jeslils o5 8 -

Jsas S ¥ 50 b Juslilp 05 5 Y

Jsas S ¥ 500 b sl 0 S —F

Al 220 Y0 50 Lo 005 8 -0

B P S L B P P S e 4

A 5o rffy'\-" Voo Sl aes S -V

Al 23 p Y 55 bes e S —A

Joas S N 5o b Jabilys saiS cdlss 05 8 -8
Al 53 e Y0 50 Loy et

U E I A VS
Aol g, el e Sad sen bl LUl
o35S Jereed 1 ool L 1) o] Sl ololal
5 J ol L0 S sl Ve VT (WIS )
ezl 51 eslazad a8 sl plas Loy S addlas ales )
» L peldl Slas sl LUls 55806 50 b dsS
55 e (Hejazian et al., 2014a) 5l » 52b) dlae
bl e Gbadsds 5l JHLAJT 090 A
sz sl Slolal L1y 03,0 Gulel 5 (WIS )

BUNE SO RN

bl Jdod 5 520 5 s sl e LB
SPSS )\J'é\rj' 51 Wesls J...\:,u 5 A S ))L,:,.,A,..
)L&A J\J:’u\ + uﬁ)\.@ O c\.u 9 A oaliial



F oyl XY o ol e 5 o)l (LS Slades aslialego

%contraction

120.0 1

100.0 -

80.0

60.0 -

40.0 -

20.0

0.0 -

Ach 107*M Ach 107*M Ach 107*M Ach 107*M
+Verapamill pM +Verapamil2pM +Verapamil4pM

oS Jsel 51 b Ololdl 5 Jses Ko ¥ 5 Y ) lasan b Jeebl s S sanlind S anslie -\ IS

(=5) ¥5a V™ 550
sl e P<O.0L saiasplas s

120
100 - [ [
*
= 80 -
= |
2
g 9
=
o~
2,
ok
20 -
0 4 E .. L ] PR RS ] ] EE— E .. 3
Ach10-4 M Ach 10-4 M Ach 10-4 M Ach 10-4 M Ach 10-4 M
+Saturega 25  +Saturega 50  +Saturega 100  +Saturega 200
ng/ml ng/ml ng/ml ng/ml

JER YK ST PRPE RN D 7 JPIFYCH E3 VR ORpOR U - JOU 0 ] PV I (%

(N=5) ;%50 Vo ™ 5s b oS il 51 286 ool
sl e P<O0L sansgyles X% 5 p<0.05 sumagles



s "-_-m-\s e.x:;f:;.\....» 6_;‘)‘.) @'.‘}élf’h ;‘

& o) e eolul s 55 0 300 pam Culeas edls las
el 53U olEl as Jeeblis o550 08 550 el en
boanalie 5o 2alS cpl a8 oals 28T ol 4 1) ondsS
ozt (PO.0L) sale Sl sne odsS el o5 S
Lol ol szl s oy 3 s wlolal Gas Ll
al deebils b s os e bl &S @.Uw; b oaalis 5o

(P<0.05) ol s gime 5w %3 S <l ol

NYyeo

2 deblos 5 eie peild 0S5 i Sa3 alles S
S Jetal s sy sud sl ) Ol o
Sheslanad s el glas 8 cwnd 5o &S BYTINY
590 b oi e omizen p Jsen S N s b Jellss
S 5 bgas Ll ad e 5 Df}S\J YO
Sokitasy ol 0,55 ) oS il 51 sl ol
sl 3l cS5 e ) Sl v e S s
YIS s S B8k s eslisad bl o pon 5 5She

Ach 10 *M

Saturega 25ng/ml

Saturega 25
ng/ml+Verapamil
1pM

Verapamil 1uM

A/ p S50 Y0 chle Lol ay JesSn K 50 b Jealils o3 355 Kt salnd 3 Ayl ¥ S
(N=5) ;Y50 Vo 7" 555 b ol S Jeil 51 26 (oLilass s o), il

slad sl oo pedS 4wl Olo ONae olal

4 ataly Hlhas s cardS LJLK Gl Glo alae
Sass lends Sl S Lo edS 5 il 35U,
b aS e oS o Jols o 4 oS sJLK 5 b
oLl o ) ol S clle nll
s Ll &S Ll » 08 KS Glo Odlas
Fb a5 Ghas sl J3hbay pdS 55,5 alS
(Parnas et al., 2009) sas o S|, o) ol
eSS U Sl K plsea bl

2l e P<O.0L samsplas **

5 el oS oy ls adlhe ol 51 Jole s
Slolil Gz o) e pelal 2 S50 Yo 5V Gl
ol sl 5o Ll ans e Ll | S el 51 st
5 deebilos 2,50 Lo e e plas ololal ) 5
St ool DI cdly gols Va5 Se ¥ 550
ol ol s 3m e 50 pl sslinad tman ans ol
K5 o oS JUB S5k G olsieas Jeelilos ol o &
Ao olad 6ol re Sad sanlonl Sl I



ARER!

s SBUE 5l S5 as TRP L JUS s
e K5dmrd gbedw 5l gl & s
A8 e IS, ol s plse oles el (olal
5 aedS 5 i lan aldy TRP 5slS s JULS
RERCARTAPINEE AN I S VL o P Yt
A b gas ey Gl bos
s LJLK o) (Song & Yuan, 2010) ¢ s o
3y, Slo Olae 5 s laen S S
a oy ool Oae ol Ll ] Jols oS Wt e s
235y Oy asly Bl S cylan o] s
iz 5 i 550 JUL bas e o
sl gla idu 53 5 a5l ey o oth) a2, sl
Tsvilovskyy et al., ) 35i o0 0dsd S sdre o 5 o
S5 St ss i o sas 53 G5 sl w2 (2009
il g &S el oy ol e
Moo Ll A Glo dae  SKosanld sl
3558 3 S s Wy a S poedS UK
e BIUS ol b 5l s b S5l 4 o
53 Js S, 5 YL el aS el sl gl oldlas
5| (Ahmadi et al., 2009) 5,5 3525 65,0 Ll
Slidzs Jy SOl Sadpanlial J1 )5 50 S0
WK Slee b 51 s Sl a8 aas e plis a8
cbJLE [l cpwows 5 (Parnas et al., 2009) 1,38
el S 55 5 (Earley et al., 2010) oS
Ol g el 4 dae olal 15
aJl .(Peixoto et al., 2010) s»s olas S sanli]
S s ot 5l am by S 3955 lge
dLeonhardt et al.,, 2010) coloas eals gl
ol o3 8 ks b el sk L(Brankovic et al., 2009
SPP T WS EIFY (R CRRR WS W PR PRI LIPUEPEE
oslel Sad sanlead SUT 51 Glodas s 3505 35ms
Js Sl dewsas ol (S 035, Ololal o)
oS50t 590 S&l 4 am g b ies a2l s oLl

u\j\ wa‘_y J.ML\)) °j_;"’f-° BYE u\]e.b A U‘“L‘J u_»\

F oyl XY o ol e 5 o)l (LS Slades aslialego

Sosba sd 30 4 arly 2Ll e o se il e
Ny Soo ¥ oclle s 5ol opl adlas ool s S
¥ VT e b S el 5 2l oloLal
Gl b pad 5 o) oS Calosls LS IVA ol
o)l e (YN s) ol 5 Leonhardt asla.
oS )\;—3’ s, Gl ol
Ol 5 o sS Jel 51 ca2b oL&) , polygalaeflorus
Jeeblos SL 1 gl 5 als 13 EANIESYp S
ol @l S S el sl Ul mls s S an

Pterodon

5oy oM bl el ey, olal oS
5o bl Jol 50 50 abaly b LS 5ba,
eedS 5555 Sl Gz e alal;y cnl o s slapis,
Loy & 6 S eop o Aleas s 5 baa
,\;5 s, oy 2 (Yo41) o, 5 Brankovic
215 o) L2 sas 2Ll Calamintha glandulosa +\.S
ol 5 ool DB aul a5 edS LJLK Sl
2 e SIS sl )‘;—3’ Sy, 45 as .
CaS iy JB ptas Sl S wy psk L
Leag, ol oo, cnl &8 ol Gnl 5o cnl 5 a2l
5t F5e el 51 26 LB 5 00 S8 50
Corse el IRl Calas s oS B85l
5 oas olak 5y 4 Ste apedS SLJUS puz b
G55 Sl aamg bl s Lol ) r‘*‘“ls LT3%)
Joba S 55 Slee @b Sl L8 sl
b peedS gl clile pote 5 axali8 51 S50
cel s 03 Jeells ) alin Jas ol 45 sols LzalS
S0 2 8 ail e onndS SBILE ) xS fes
B Rt K Y Ty o
Brankovic ) s, e Jlael ol ool 51 o] Sad panlind
ol (Y- o) 5L\Ker s Mahieu ., ; (et al., 2009
s shls & als oL 5l e 5l aS aas
transient ) ,iSsy; LU b 5l aal . Sl
Wy ls cul 5 024 (receptor potential channels: TRP
Wl 1) 055 (285 o] malp s S (2ala) J 28 0



.. (.._._.ml; a.\;.:f:_,.\.....o 6})‘.} @‘-}é.f’h J.?‘

Basic and Clinica Pharmacology. McGraw Hill
Professional, 1232p.

Leonhardt, V., Lea-Cardoso, JH., Lahlou, S,
Albuquerque, A.A., Porto, R.S., Celedbnio, N.R.,
Oliveira, A.C., Pereira, R.F.,, Silva, L.P., Garcia-
Tedfilo, T.M., Silva, A.P., Magahaes, P.J., Duarte,
G.P. and Coelho-de-Souza, A.N., 2010.
Antispasmodic effects of essential oil of Pterodon
polygalaeflorus and its main congtituent beta
caryophyllene on rat isolated ileum. Fundamental
and Clinical Pharmacology, 24(6): 749-758.

- Mahieu, F, Owsianik, G., Verbert, L., Janssens, A., De

Smedt, H., Nilius, B. and Voets, T., 2007. TRPM8-
independent menthol-induced Ca®* release from
endoplasmic reticulum and Golgi. The Journal of
Biological Chemistry, 282(5): 3325-3336.

- Nagao, M., Linden, L.D., Duenes, JA. and Sarr, M.G.,

2011. Mechanisms of action of the gastro transmitter
hydrogen sulfide in modulating contractile activity
of longitudina muscle of rat ileum. Journa of
Gastrointestinal Surgery, 15(1): 12-22.

- Parnas, M., Peters, M., Dadon, D., Lev, S,, Vertkin, I.,

Slutsky, I. and Minke, B., 2009. Carvacrol isanovel
inhibitor of Drosophila TRPL and mammalian
TRPM7 channels. Cell Calcium, 45(3): 300-309.

- Peixoto-Neves, D., Silva-Alves, K.S., Gomes, M.D.,

Lima, F.C, Lahlou, S., Magahées, P.J., Ceccatto,
V.M., Coelho-de-Souza, A.N. and Leal-Cardoso,
J.H., 2010. Vasorelaxant effects of the monoterpenic
phenol isomers, carvacrol and thymol, on rat isolated
aorta. Fundamental and Clinical Pharmacology,
24(3): 341-350.

- Song, M.Y. and Y uan, J.X., 2010. Introduction to TRP

channels: structure, function, and regulation.
Advances in Experimental Medicine and Biology,
661: 99-108.

- Tsvilovskyy, V.V., Zholos, A.V., Aberle, T., Philipp,

S.E., Dietrich, A., Zhu, M.X., Birnbaumer, L.,
Freichel, M. and Flockerzi, V., 2009. Deletion of
TRPC4 and TRPC6 in mice impairs smooth muscle
contraction and intestinal motility in  vivo.
Gastroenterology, 137(4): 1415-1424.

Zargari, A., 2011. Medicinal Plants (Vol. 4).
University of Tehran Press, 948p, (In Persian).

ololdl Gas 4y LB a8 ces o uﬁ\)é\f..a

L

sredS BB Ll ol s plas o)

SLolil o) e puilel 31l sl 51 (S plsiea

solasiw! 0590 publio

- Ahmadi, Sh., Sefidkon, F., Babakhanlo, P., Asgari, F.,

Khademi, K., Valizadeh, N. and Karimifar, M.A.,
2009. Comparing essential oil composition of
Saturegja bachtiarica Bunge before and full
flowering stages in field and provenance. Iranian
Journal of Medicinal and Aromatic Plants, 25(2):
159-169.

Brankovic, S\V., Kitic, D., Radenkovic, M.M.,
Veljkovic, SM. and Golubovic, T.D., 2009.
Calcium blocking activity as a mechanism of the
spasmolytic effect of the essential oil of Calamintha
glandulosa Silic on the isolated rat ileum. General
Physiology and Biophysics, 28:174-178.

Cavalcante Fde, A., Monteiro Fde, S., Martins, |.R.,
Barbosa, T.P.,, Camara Cde, A. and Pinto, A.C.,
2010. Synthetic lapachol derivatives relax guinea-
pig ileum by blockade of the voltage-gated calcium
channels. Zeitschrift fur Naturforschung C, 65(9-
10): 627-636.

Earley, S., Gonzales, A.L. and Garcia, Z.l., 2010.
Dietary agonist of transient receptor potential cation
channel V3 dlicits  endothelium-dependent
vasodilation. Molecular Pharmacology, 77(4):
612-620.

Hejazian, S.H., Bagheri, SM. and Safari, F., 2014a.
Spasmolytic and antispasmodic  action  of
Trachyspermum ammi  essense on rat's ileum
contraction. North American Journa of Medica
Sciences, 6(12): 643-647.

Hejazian, S.H., Bameri, M. and Abassi Sarcheshma,
A., 2014b. The effect of Saturegja essential oil on
acetylcholine induced contraction in male rats ileum.
Journal of Rafsangan Medical Sciense, 13(4): 395-
404.

- Katzung, B.G., Masters, S.B. and Trevor, A.J., 2009.



1103 Iranian Journa of Medicinal and Aromatic Plants, Val. 31, No. 6, 2016

Theinhibitory synergistic effects of verapamil and Satureja
hortensis essential oil on cholinergic contraction of rat ileum

SH. Hejazian", F. Safari? and M .Bameri®

1*- Corresponding author, Department of Physiology/Herbal Medicine Research Center, School of Medicine, Shahid Sadoughi
University of Medical Sciences and Health Services, Yazd, Iran, E-mail: hejaziansh@yahoo.com

2- Department of Physiology, School of Medicine, Shahid Sadoughi University of Medical Sciences and Health Services, Yazd, Iran.

3- Paradise University, School of Medicine, Shahid Sadoughi University of Medical Sciences and Health Services, Yazd, Iran

Received: December 2014 Revised: May 2015 Accepted: May 2015

Abstract

Verapamil inhibits the cytosolic calcium content by blocking both activated and inactivated
T-type calcium. Regarding the spasmolytic effect of materials caused by blockage of calcium
channels and due to the inhibitory effect of Satureja hortensis L. on ileum smooth muscle
contraction. The present study was designed to find out the synergistic effects of calcium
blocker verapamil and Saturgja essential oil on inhibition of cholinergic contraction in male
rat’s ileum. In this study, by using an oscillographic device, the effects of different
concentration of Satureja essentia oil and verapamil were examined on isotonic contraction of
ileum induced by acetylcholinel0™M. Our results showed that both verapamil and Satureja
essential oils inhibited acetylcholine-induced contraction of ileum. In addition, their ineffective
doses had synergistic spasmolytic effects, which were statistically significant (p<0.05).

Keywords. Verapamil, Satureja hortensis L., essential oil, spasmolythic, acetylcholine, ileum,
smooth muscle.



