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Relaxant Effect of Carum copticum on Intestinal Motility in Ileum of Rat
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Abstract: There are many biological investigations that have been done to determine cure for the dysfunction
of GIT, using herbal medicine. It has been reported that Carum copticum is a plant in Umbelliferae family grows
as herb with feliciaform roots, possesses bactericidal, anticholienergic and antistaminic activities. In addition,
it has also Beta-adrenergic stimulatory effects. However, these effects of Carum copticum are not yet identified
with respect to mechanical activities of isolated tissues. Therefore, the present study has been designed to find
out the specific effects of Carum copticum on mechanical activity of ileum, both qualitatively & quantitatively.
In this study anaesthetized rats (male albino rat) will be used in experiments for mechanical recording through
isolated organ bath and oscillograph. The affect of Carum copticum obtained on intestinal motility will also be
tested for receptors identification and differentiation with cholinergic and adrenergic agents.The results
showed the effective concentrations of acetyl choline causing 50% of maximum response (EC50) obtained in
the presence of 0.01 extracts in all five sets of experiments were significantly higher than those of saline (P =
0.000) and also the maximum response to acetyl choline obtained in the presence of extracts were lower (P =
0.000) The results of this study indicated a competitive antagonism effect of Carum copticum at acetyl choline
receptors. An anti-cholinergic property of the plant were also suggested
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INTRODUCTION

upon which there are usually superimposed various spike
like discharges. The action potential of visceral muscle
is exceedingly variable both in shape and duration and
a large number of different action potential “types” have
been described [7-11]. The action potential of visceral
muscles greatly vary in their duration and they can
be roughly divided into plateau and spike like types.
These differ in duration from brief (40mS) spike to long
(2-15 sec) plateau.
In this study smooth muscle of ileum is used and
these cells are generally classified into Multiunit & single
unit or visceral muscle. Visceral muscle are usually
present in those organ that generate & propagate their
own show rhythmic movement eg. Gut.
Carum copticum with herbarium number 293-0303-1
is a plant in Umbelliferae family with a white flower and
small, brownish seeds. This plant is commonly grows in
iran, India, Egypt and Europe. The major component of
Carum copticum froth is essential oil which is composed
of -terpinene, p-cymene, -pinene, -pinene and other

One of the most important dysfunction’s in
gastrointestinal tract (GIT) is diarrhea, which may
produced by some infections. Diarrhea is a common
symptom in infection [1, 2]. That cause loss of ions
absorption in the intestine [3] and so intestinal motility
[4, 5]. Intestinal motility is controlled by intrinsic and
extrinsic nerves that release a variety of transmitters,
circulatory hormones and the enteric system.
The cycle of events resulting in the contraction of a
muscle fiber is triggered by sharp and pronounced
depolarization changes in the surface membrane polarity.
Resting membrane potential is the characteristic of
almost all living cells. An electrical potential difference
exists across the plasma membrane. This is regarded as
the resting membrane potential [6]. Many visceral
muscles, particularly those of the alimentary canal, are
spontaneously active and their membrane potential are
rhythmically interrupted by slow wave like depolarization
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Table 1: Comparison of mean base line motility in the presence of Carum

substances such as thymol and carvacol. In the
Iranian traditional medicine several therapeutic effects
including expectorant, diuretic, anti-vomiting, analgesic,
anti-asthma, anti-dyspnea and anti spasm, is
postulated for Carum copticum froths [12]. The
effective component(s) of this plant, responsible for
the observed bronchodilatory effect [13], despite the
availability of modern medications the propensity
towards
the traditional medications is growing
throughout the world [14, 15] which needs scientific
investigations for evaluating the trapautic effects and
their mechanisms of action.

copticum extract
Baseline (mm)

Carum capticum

M±SD

M±SD

4.28 ± 1.11

P.V

3± 0.57

0.022

Table 2: Comparison of mean contraction slope from base line due to the
effect of acetyl choline in the presence of Carum copticum
Baseline (mm)

Carum capticum

A. choline

M±SD

M±SD

M±SD

P.V

4.28±1.11

3±0.57

7.57±0.78

0.000

Table 3: Effect of Carum copticum extract on ileum contraction in the

MTERIALS AND METHODS

presence of acetyl choline.

Experimental Protocol: For experimental purpose male
Albino Rats used under anaesthelization for the isolation
of ileum as per standard ethical procedures. The pieces of
isolated ileum used for mechanical recordings under
oxygenated bathing medium (Tyrode’s).

Baseline (millimeter)

A. choline

Carum capticum

M±SD

M±SD

M±SD

P.V

4.28 ± 1.11

19.57 ± 4.6

3 ± 0.57

0.000

The maximum response to acetyl choline obtained
and then in the presence of extract mean contraction slope
from base line is evaluate (Table 3).
The effect of acetyl choline-response in the presence
of extract showed more decreased in contraction as
compared with absence of extract.
The results of this study indicated a competitive
antagonism effect of C. copticum at acetyl choline
receptors.
An anti-cholinergic property of the plant were also
suggested

Mechanical Recording: The isolated organ bath and
Oscillograph used for mechanical recording.
The mechanical recordings done through isotonic
transducer on oscillograph.
An attempt made to analyze mechanical records
obtained as control and under the influence of Carum
copticum using interfacing with computer.
The obtained data analyzed as per standard statistical
tools with a comparision between control and Carum
copticum treatment using student’s t Test at 0.05 level of
significance.

DISCUSSION
The results showed clear relaxation and reduction in
motility of ileum by acetyl choline response obtained in
the presence of extracts which is compared with those
responses obtained in the presence of saline. The ant
cholinergic effect observed for C. copticum in our study
might be a result of several different mechanisms. A
possible mechanism responsible for this effect could be
the inhibitory effect of this plant on cholinergic receptors
The inhibitory effect of the extracts of this plant were,
therefore, examined on isolated ileum preparations in this
study indicated a functional antagonism effect of C.
copticum at cholinergic receptors of rat ileum.
By evaluating the intestinal motility of C. copticum
at cholinergic receptors, the anti-histaminic effect of
extracts and essential oil of this plant were also examined
on ileum preparation. The parallel change in cholinergic response curves, obtained in the presence of all extracts
and essential oil, compared to that of saline and
significant improvement of maximum response to acetyl

Isolation of Carum copticum: Alcoholic extracts of
Carum copticum obtained by boiling and collection of
vapours on condensation using rotary apparatus.
Chemicals and Reagents: All chemicals and reagents
used of analytical grade.
RESULTS
The results showed clear relaxation and reduction in
motility of ileum by acetyl choline response obtained in
the presence of extracts which is compared with those
responses obtained in the presence of saline and clear
reduction in base line response obtained in the presence
of extracts, in all five sets of experiments (Table 1).
The effective concentrations of acetyl choline
10-4 causing 50% of maximum response (EC50) obtained in
the presence of 0.01 extracts, in all five sets of experiments
were significantly higher than those of base line (Table 2).
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REFRENCE

choline in this part of the study showed competitive
antagonism effects of extracts and especially essential oil
with significant difference in maximum response to
acetyl choline compared to that of saline from C.
copticum at cholinergic receptors,
In order to investigate whether the functional
antagonism effect of C. copticum at intestinal motility
seen in the first part of the study is may be due to
muscarinic blocking effects, The results of this part of
the study were fairly indicating that functional
antagonism of C. copticum at cholinergic receptors is
mainly due to the blocking effect of this plant on
muscarinic receptors [16]. In fact, the existence of apinene in essential oil of this plant was demonstrated [17]
which showed anti-cholinergic activity [18]. Therefore,
the change in cholinergic response curves obtained
could be due to the presence of a-pinene or essential
oil of this plant with a muscarinic receptor blocking
effect.
However, in the presence of essential oil, only in
group 1 experiments cholinergic-response curves could be
obtained. The maximum response to cholinergic obtained
in the presence of ethanol extract. The EC50 and maximum
response to acetyl choline obtained in the presence of
extracts and essential oil from C. copticum in all
experimental conditions indicated that effective
substance(s) is higher in ethanol extract and essential oil.
The other possible mechanisms responsible for the
smooth muscle relaxation effect of C. copticum and
functional antagonism of ethanol extracts at cholinergic
receptors are because of other possible mechanisms
including calcium antagonism, opening of potassium
channels and inhibition of phosphodiesterase [19-21].
In addition the ant cholinergic effect of Carum copticum
may be due to its main constituent, carvacrol [17]. the
relaxant effect of Carum copticum is also mainly due to
carvacrol and that has a potent relaxant effect on ileum
smooth muscle.
The contribution of these mechanisms in the smooth
muscle relaxation effect of C. copticum and functional
antagonism of ethanol extracts at cholinergic receptors
should be clarified in further studies.
In conclusion, the results of this study showed C.
copticum has a Relaxant effect on intestinal motility.

1.

Maresca, M., R. Mahfoud, N. Garmy, Kotler Dp,
J. Fantini and F. Clayton, 2003. The virotoxin
model of HIV. J Biomed Sci. Feb., 10(1): 156-66.
2. Dayanithi, G., N. Yahi, S. Baghdiguian and J.
Fantini, 1995. Intracellular calcium release induced
by human immunodeficiency virus type 1 (HIV-1) A
putative mechanism for HIV-1 enteropathy. Cell
Calcium., 18 (1): 9-18.
3. Guandalini, S., 1988. intestinal ion and nutrient
transport in health and infectious diarrhoeal
diseases. Drugs 36 suppl 4: 26-38, University of
Naples, Italy.
4. Jarbur, K. and H. Sjovall, 2000. Pressure and
frequency dependent linkage between motility and
epithelial secretion in human proximal small intestine.
Gut., 46 (3): 376084.
5. Jimba, Y., J. Nagao and Y. Sumiyama, 2002. Changes
in gastrointestinal motility after subtotal colectomy
in dogs. Surg Today., 32 (12): 1048-57.
6. Syson, A.J. and H. Huddart, 1976. The effect of
caffeine on excitation-contraction coupling in
skeletal and smooth muscle. J Exp. Biol., 64(3):
789-798.
7. Ito, Y. and H. Kuriyama, 1971a. membrane potential
of the smooth muscle fiber of the guinea-pig vein.
J. Physiol., 214: 427-441.
8. Casteels, R. and H. Kuriyama, 1966. Membrane
potential and ion content in the smooth
muscle of the guinea-pig’s taenia coli at different
external potassium concentration. J. Physiol.,
184: 120-130.
9. Sttedman, W.M., 1966. Microelectrode studies
on mammalian vascular muscle. J. Physiol. (Lond).
186: 382-400.
10. Van Helden, D.F., M.S. Imtiaz, K. Nurgaliyeva, P.
von der Weid and P.J. Dosen, 2000. Role of calcium
stores and membrane voltage in the generation of
slow wave action potentials in guinea-pig gastric
pylorus. J. Physiol., 524(1): 245-65.
11. Kobayashi, M. C.L. Prosser and T. Nagai, 1967.
Electrical properties of intestinal muscle as measured
intracellularly and extacellularly. Amer. J. Physiol.,
213: 75-286.
12. Seyed Hassan Hejazian, Mohammad Hossein
Mosaddegh and Mohammad Hossein Dashti
Rahmatabadi, 2008. Antinociceptive Effects of Carum
Copticum Extract in Mice Using Formalin Test.
World Appl. Sci. J., 3(2): 215-219.

ACKNOWLEDGMENTS
The authors give thanks to all people who have help
and to the research deputy of Yazd medical university as
the sponsor of this research.
17

World J. Zool., 2 (2): 15-18, 2007

13. Boskababy, M.H. and M. Ramazni, 2003. Relaxant
effects of different fractions of essential oil from
Carum copticum of gunea pig tracheal chains.
Phytother Res., 17 (10): 1145-9.
14. Wang, H., Y. Lu and H.Z. Chen, 2003. Differentiating
effects of anisodamine on cognitive amelioration
and peripheral muscarinic side effects induced by
pilocarpine in mice. Neurosci Lett. 2003 Jul 3;
344(3): 173-176.
15. Prakash, P. and N. Gupta, 2005. Therapeutic uses
of Ocimum sanctum Linn (Tulsi) with a note on
eugenol and its pharmacological actions: a
short review. Indian J. Physiol. Pharmacol., 49(2):
125-31.
16. Griffin, M.T., M. Matsui and D. Shanaz, 2004.
Muscarinic
agonist
mediated
hatrologous
desensetization in isolated ileum requires activation
of both muscarinic M2 & M3 receptors. J.
Pharmacol. Exp. Their., 308 (1): 339-49.
17. Balbaa, S.I., S.H. Hilal and M.Y. Haggag, 1973.
The volatile oil from the herb ad fruits of Carum
copticum at different stages of growth. Planta
Med., 23 (4): 312-20.

18.

19.

20.

21.

18

Bogats, L.N. and M.M. Epshtein, 1959. Effect of
a-pinene on the chemoreceptor function of the
peripheral nerves. Fiziol-Zhur. Akad. Nauk. Rse.,
5: 659-661.
Van Amsterdom, R.G.M., H. Meurs, F. Brouwer,
J.B. Postema, A. Timmermans and J. Zaagsma, 1989.
Role of phosphoinosited metabolism in functional
antagonism of airway smooth muscle contraction
by beta-adrenoceptor agonist. Eur. J. Pharmacol.,
172: 175-183.
Buckle, D.R., J.R.S. Arch, N.E. Boering, K.A.
Foster, J.F. Taylor, S.G. Taylor and D.J. Shaw, 1993.
Relaxation effect of potassium channel activators
BRL 38227 and Pinacidil on guinea-pig and human
airway smooth muscle and blockade of their effects
by Glibenclamide and BRL 31660. Pulm. Pharmacol.,
6: 77-86.
Miaharea, Y., Y. Kizawa, M. Sano and H. Murakami,
1993. Effect of organic and inorganic Ca2+
antagonists on acetylcholine induced contraction
in molluscan (Mytilus edulis) smooth muscle.
Gen. Pharmacol., 24: 1419-1423.

