-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

arch Journal for Engineering, Technology, and Sciences...
a) g - A -

ISSN (Print) 2313-4410, ISSN (Online) 2313-4402
© Global Society of Scientific Research and Researchers

http://asrjetsjournal.org/

Spasmolytic Effects of Aqueous Extract of Sterculia

setigera Delile on Isolated Rat Trachea

Judith F. Ahounou Aikpe®’, André Hamadou®, Géoffroy Ouedraogo®, Sylvin

Ouedraogo®, Joachim D. Gbenou®”, Pierre H. Dansou’

#®Laboratoire de Pharmacognosie et des Huiles Essentielles, Faculté des Sciences de la Santé, Faculté des
Sciences et Techniques, Université d’Abomey Calavi 01 BP 188 Cotonou Bénin
abf| aboratoire de Physiologie de I’Effort, Institut National de la Jeunesse de I’Education Physique et du Sport,
Université d’Abomey Calavi. 01 BP 169 Porto-Novo Bénin
“dInstitut de Recherche en Science de la Santé, Département Médecine et Pharmacopée
Traditionnelles/Pharmacie, 03BP7192 Ouagadougou 03, Burkina Faso
*Laboratory of Pharmacognosy and Essential Qils, Faculty of Sciences and Techniques, University of Abomey
Calavi, 01 BP 918, ISBA Cotonou, Republic of Benin, Tel : 00 (229) 64 11 62 22, 97 53 3551
°*Email : gjdjim@yahoo.fr

Abstract

The spasmolytic properties of aqueous extract of Sterculia setigera was tested on Rat isolated trachea. Inhibition
of the contraction was observed in presence of the aqueous extract (EC50 = 0.91mg/mL + 0.02) after a pre
contraction of the trachea by acetylcholine (10-5M). In the presence of propranolol (10-6M), the spasmolytic
activity of the extract was inhibited. The EC50 value was 0.46mg/mL + 0,11. The aqueous extract of Sterculia
setigera also inhibited contraction induced by KCI (4.10-2 M) with EC50 value = 1.9mg/mL + 0.48). These
results clearly show a relaxing effect of aqueous extract of Sterculia setigera on the trachea isolated from rat.

This effect involves at least in part B-adrenergic receptor inhibition.
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1. Introduction

Sterculia setigera was plant of Sterculiaceae family. These plant pushed especially at north of Benin. Sterculia
setigera was used as ornamental tree or tree of shade, because of its dense foliage. Its light and hard wood is
required for the construction of the roofs. A study carried out in Senegal showed that the density of the cultures
(groundnut, millet and sorghum) increases with the distance to trunk of Sterculia setigera [1]. It was used in
decoction to preserve against the diseases pregnant woman. It is also a remedy to relieve the pulmonary pains at
the asthmatic people. The fruits are used in the anti inflammatory treatment. Its roots are used like diuretic. The
bark is used against for vomiting and the snake bite. The leaves were treated the constipation, the diarrhoea,
paludism of child and are used as fodder in dry season for the cattle [2]. In north of Benin, the populations used
it to treat asthma. In this work, we studied the spasmolytic effect of aqueous extract from Sterculia setigera on
the rat isolated trachea. This study aims to identify the pharmacological properties justifying the traditional use

of this extract in the treatment of asthma.
2. Materiel and Methods
2.1 Plant material and extraction

Sterculia setigera leaves were collected in Okpara, locality in department of Borgou in Benin at July 2009. The
identification was made by the National Herbarium of the University of Abomey-Calavi of Benin and the
specimen was deposited at the University (Voucher N° AA6376/HNB). The aqueous extract was obtained by
the decoction of 125¢g of Sterculia setigera leaves in 1 liter of distilled water. The filtrate was centrifuged and
lyophilized. The phytochemical analysis of aqueous extracts, based on methods of precipitation and differential

staining of [3].
2.2 Animals

Male Wistar rats (weight 288.02 + 13.41g) were used. The animals were fasted 18 hours before the test. They
were then anaesthetized with urethan (1.5 g/kg of body weight by intravenous way). The respiratory tract was
then taken and transferred in a sterile container containing a physiological solution from Krebs [4]. Wistar rats
used in this study were handled according to the Institutional animal safety guidelines (University of Abomey
Calavi, Benin and the Animal Company of Human Biology Unit, Health Science Faculty, University of Abomey
Calavi, Benin). Animal experiments were approved by the National Health Ethics Committee of Benin
(www.ethique-sante.org) under the following registration N°: 002_084/MS/DC/SGM/DFRS/-CNPERS/SA.

2.3 Solutions and drugs

The Krebs solution used was made up of: NaCl (6.9g); NaHCO3 (2.02g); KCI (LABOSI P 1295 1 kg Batch
083151) (0.35g); KH2PO4 (0.16g); MgSO4,(0.30g); CaCly (0.37g); D-glucose (0.6g) in 1L of distilled water.
Drugs used were diluted in distilled water. It was about: acetylcholine (SIGMA A-2661 100g Batch 35H07845)

10_5M, propranolol 10_6M, KCI 4.10_2M; the cumulative dose of atropine were also used. The aqueous extract
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of Sterculia setigera was used with cumulative amount after the period of balancing.
2.4 Preparation and mounting

The thoracic trachea was cut out transversely between the segments of cartilage (4 to 5 rings). These rings are
then assembled in the isolated organ bath container 20ml from modified krebs solution at 37°C and bubbled
with a mixture oxygenates (95%), carbon dioxide (5%). The ring of trachea is fixed between one triangular

supports fixed inside the bath and the other one connected to the transducer.

The preparation was subjected to a tension ranging between 300mg and 500mg, during 1h to obtain regular and
spontaneous contractions [5]. It was then balanced gradually to the tension of 1,5g during 30min. During these

90 min of incubation, a washing is carried out every 15 min.

The transducer used for the recording is isometric of F50 mark EMKA. It is connected to an analogical amplifier
(EMKA). The graphic recording is made by the software of acquisition U-vessel (WAGNER University of

Strasbourg, France).
3. Methods

Sterculia setigera was used with cumulative concentration after the period of balancing. Drugs tested are

introduced directly into the isolated organ bath using micro syringe. The volume of administration does not

exceed 5% of the volume of the bath [6]. The first stimulation is carried out by injection of acetylcholine (10

5M) in the isolated organ tank. For relaxation test, a second stimulation is realized [7]. When the contraction is

reaches maximal effect, Sterculia setigera extract is added in cumulative concentration manner. In order to

check an implication of the B-adrenergic receptor in the relaxing activity of the extract, propranolol (10'6M) was

used.

The anti-spasmolytic effect of the atropine is examined as a reference. This drug is added in cumulative (10®M -

10°M) into the bath 15 min after the administration of acetylcholine.

The effect of Sterculia setigera was expressed as a percentage (%) of relaxation. The concentration-response

curves are plotted and the effective concentrations 50% are noted.
4. Statistical analysis

The maximum effect (Emax) and the pD2 (Log of the concentration producing 50% of the maximum) response

given graphically and were calculated by non-linear regression using the software Graph Pad PRISM 2.01
Demo. The student - t - test was used for the comparisons between each group. The data are expressed in the

form of mean £ SEM. The probability of (p) error is regarded as significant with p < 0.05.
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5. Results

The maximal contractile response to acetylcholine (10_5M) amounted to 4.00 + 0.30g (tablel).

Table 1: Values of maximal contraction, EC50 and Emax

“Effectif () Maximal Emax (%) EC50 (mg/mL)
contraction (g)
Acetylcholine 5 4.00+0.3 94.98 + 2.85 0.91+0.02
Propranolol 7 4.00+0.3 88.55+2.74 0.46 +0.11
KCL 6 4.2+0.26 98.24 +1.76 1.39+0.48

Sterculia setigera extract inhibited in a concentration-dependent way, the contraction developed by

acetylcholine. The maximal effect (94.98 + 2.85) was observed with 14mg/mL concentration. ECsy value was
0.91mg/mL + 0.02 (Figure 1).

Ach + Sterculia s.
(ECsq = 0.91mg/mL)

N
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Ao Propa+ Ach + Sterculias.
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Figure 1: Effect of Sterculia setigera on the contraction induced by Acetylcholine 10_5M (Point) and in the
presence of propranolol 10_6M (triangle).Each point represents the mean and the standard deviation. (N: 5-7)

The administration of the propranolol (10'6M) have not of remarkable influence on the spasmolytic effect of the

extract. Nevertheless we have an increase in the releasing effect of the aqueous extract of Sterculia setigera and
the value of the EC50 is 0.46mg/mL £ 0.11 (Fig. 1 and table I).
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KCI (4.10_2 M) produced a maximum contraction 4.2 + 0.26g on the trachea. The aqueous extract of Sterculia

setigera caused a relaxation of the trachea. EC50 was 1.39mg/mL + 0.48. (Figure 2 and table 1).
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Figure 2: Effect of Sterculia setigera on the contraction induced by Acetylcholine 10_5M (square) and KCI

4.10_2M (triangle). Each point represents the mean and the standard deviation. (N: 5-7)

On the scraps of trachea contracted with acetylcholine, the cumulative addition of atropine (10 8 to 10_7),

caused a reduction of the contracting effect. (figure 3).
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Figure 3: Effect of the atropine on contraction induced by acetylcholine

6. Discussion

It is widely know that acetylcholine causes a contraction through muscarinic receptor of in tracheal smooth
muscles. This effect was inhibiting by atropine [8]. Relaxation on tracheal smooth muscle can also occur by f3-

adrenergic receptor stimulation [9, 10]. We examined the relative contribution of B-adrenergic receptor in
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Sterculia setigera induced relaxation.

The addition of propranolol (10_6M) in the organ bath, slightly influences Sterculia setigera decreases tension

developed by acetycholine (10°M). Indeed B-adrenergic receptors inhibition by propranolol (10_6M) shifted

concentration-response curve to Sterculia setigera to the right as regard to the control.

Physiological antagonism between B-adrenergic muscarinic receptors was well established on rat bronchial

tissue. These results are comparable with other studies [9, 11]. The stimulation of Bo—adrenergic receptor

increases cyclic Adenosin Monophosphat (CAMP) concentration which in turn decreases intracellular Ca®*
concentration and then induces smooth muscle relaxation. Membrane potential regulates smooth muscle
contractility by modification of calcium flow through voltage dependent calcium channels [12]. Sterculia
setigera influence on calcium mobilization through KCL-induced smooth muscle contraction. Sterculia setigera

inhibit KCL-induced- contraction in concentration-dependent manner.

KCI induces depolarization of smooth muscle cells and this depolarization lead to an opening of calcium
voltages dependent channels. This mechanism enhances cellular calcium concentration and induces contraction
[12].

These results indicate that Sterculia setigera effect, was not only cholinolytic, but also inhibited calcium

mobilization.

Our results corroborate those of the literature [13,14] which showed that the relaxing effect of Calotropis

procera Ait.on the trachea isolated from rabbit involved interaction with calcium.
7.Conclusion

Our results revealed relaxing properties of Sterculia setigera on tracheal smooth muscle isolated from Rat. The
extract does not involved muscarinic receptor but likely inhibited cellular calcium. It also involved, in part, p-

adrenergic receptors.
References

[1]. C. Bakhoum, A. Samba, S. Ndiaye, B. Ndour. Sterculia setigera Del.: effet sur les cultures. Annals of
forest science, ISSN 1286-4560, vol. 58, (2), pp. 207-215, 2001.

[2]. E-J. Adjanohoun, A.M. Akyi, L. Aké Assi, J. Baniakina, J. Chibon, G. Cusset, V. Doulou, A. J.
Enzanza, Eymé, E. Gondoté, A. Kéita, C. Mbemba, J. Mollet. Contribution aux études ethnobotaniques
et floristiques en République Populaire du Congo, A.C.C.T. Ed., Paris, pp. 605, 1988.

[3]. PJ. Houghton, R. Amala. Laboratory Handbook for the Fractionation of Natural Extracts. 1 édition,
CHAPMAN and HALL. 1998, pp 40-44.

[4]. M. Schramm Craig. B-adrenergic relaxation of rabbit tracheal smooth muscle: a receptor deficit

improves with corticosteroid administration. Journal of pharmacology and experimental therapeutics,

306



American Scientific Research Journal for Engineering, Technology, and Sciences (ASRJETS) (2017) Volume 31, No 1, pp 301-307

[5].

[6].

[7].

(8].

[9].

[10].

[11].

[12].

[13].

[14].

vol. 292, pp. 280-287, 2000.

B. Loenders, M. Rampart and A.G. Herman. Selective M3 muscarinic receptor antagonists inhibit
smooth muscle contraction in rabbit trachea without increasing the release of acetylcholine. Journal of
pharmacology and experimental therapeutic, VVol. N°2, pp. 263-266, 1992.

V.V. Van and A.R. Hulsmann. Autonomic innervation of human airways: structure, function, and
pathophysiology in asthma. Neuroimmunomodulation, 6, pp.145-159, 1999.

V. Kouloumenta, A. Hatziefthimiou, E. Paraskeva, K. Gourgoulianis and P.A. Molyvdas. Non-genomic
effect of testosterone on airway smooth muscle. British Journal of Pharmacology, vol 149, pp. 1083-
1091 2006.

O. Arunlakshana and H. O. Schild. Some quantative uses of drugs antagonists. British Journal of
Pharmacology, vol 14, pp.48-58, 1959.

H. Kume and M.J. Kotilkoff. Muscarinic inhibition of single Kca channels in smooth muscle cell by
pertussis-sensitive G protein. American Journal of Physiology, vol 261, pp. 1204-1209, 1991.

A.F. Roffel, C.R. Elzinga, J. Zaagsma. Muscarinic M3 receptors mediate contraction of human central
and peripheral airway smooth muscle. Pulm. Pharmacol., vol 3, pp. 47-51, 1990.

T.J. Torphy and L.B. Cielslinkski. Characterization and selective inhibition of cyclic nucleotide
phosphodiesterase isozymes in canine tracheal smooth muscle. Mol. Pharmacol., vol 37, pp. 206-214,
1990.

M.T. Nelson, JB. Patlask, J.F. Worley, N.B. Standen. Calcium channels, potassium channels, and
voltage dependance of arterial spooth muscle tone. American Journal of Physiology, 259 (Cell
physiol), vol 28, pp. 3-18, 1990.

O. Ezekiel, I. Walewaa, A. Anthony, B. Elujoba, A. Olanrewaju, A. Bankole. Invitro spasmolytic effect
of aqueous extract of Calotropis procera on Guinea-pig trachea smooth muscle chain. Fitoterapia, vol
76, pp. 250-253, 2004.

M. Ouedraogo, S. Ouedraogo, A.Traore, M. Lompo, N. Some, L. Sawadogo et I. P. Guissou.
Propriétés bronchodillatatrices de I’extrait aqueux total de Tapinanthus dodoneifolus (DC. Danser) sur
la trachée isolée de rat. Ethnopharmacologia. N° 35, pp. 44-49, 2005.

307



