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ABSTRACT

The antispasmodic property of Costus aferethanal/ds extract (CALE) was investigated on isolatedbita
jejunum in exclusively in vitro experimental moddé&out 2-3cm of the rabbit jejunum was mountea i85ml
organ bath containing tyrode solution bubbled wi6% Oxygen and 5% carbondioxide and was allowed to
equilibrate for 20 minutes before administratiorisselected agonists, antagonists and CALE with @rapashing
after each administration.Results obtained indictitat all doses of Acetylcholine and histamine éased the
amplitude of rhythmic contractions of the jejunuigngicantly (P<0.05), while CALE causedsignificafi®<0.05)
inhibition of both basal rhythmic contractions amikcetylcholine and histamine induced contractionghwi
114.3pg/ml of CALE inhibiting 2.86pg/ml of acetyllihe and histamine by 69.37 and 50.34% respegtivEhe
effects of CALE compared favourably with those todpine and promethazine and suggest that the ekiraay
contain principles with antispasmodic property amdy be of value in the management of diseasegliiékehea,
incontinence, peptic ulcer, gastrointestinal cramgestritis and muscular spasms.
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INTRODUCTION

The gastrointestinal tract is under the controltttd sympathetic and parasympathetic arms of therfumic

nervous system. The interplay between these twa d&mngs about balance and helps maintain normétpkic

functions responsible for the onward movement t#dtinal contents [1]. Over activity of the parapgthetic arm
causes increased peristalsis resulting in inconti@eegastrointestinal cramps, gastritis, peptiengdcdiarrhea and
ulcers due increased gastric secretions [2, 3]s@hdisorders indeed result from excessive involyntauscle

movement associated with excess release of Acetlyhehh a neurotransmitter which mediates parasyhgtiat

functions [2].

Antispasmodic agents are substances that suppresslarspasms. On the gastrointestinal tract tHécteis to
prevent spasms of the stomach and intestine mgthylocking the action of neurotransmitter acetglate in the
parasympathetic outflow and thereby inhibiting ahelgic nerve impulses by selectively blocking teeeptors to
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which acetylcholine binds. This anticholinergic peoty of the antispasmodic agents become usefuthén
management of disorders associated with over actifithe parasympathetic system on the gastrdintdssystem
[4]. The many side effects of existing antispasmodanégmean a lot need to be done to develop saésy. dis,
coupled with reasons of cost and tradition hastdecbnewed interest in herbal medicine and mayelasans why
the exploitation of wild plants for medicinal puges has continued to grow globally [$}ostus afefs one of such
plants that are being used.

Costus afeis commonly called Ginger lily or Bush cane in Eslg, Kaki zuwa by the Hausas, Okpete or Okpoto by
the Igbos and TeteOgun by the Yorubas, all of Négisr[6, 7], is a tall perennial semi-woody hertthweafy canes
which may grow up to 3m high and belonging to fgntibstaceaf8]. The plant is commonly found in the forest
zones of most places including Senegal, Nigeriaittséfrica, Guinea, Ghana, and Cameroun and in meggons

in tropical Africa, particularly in higher rainfafireas [8, 6].

Phytochemical analysis of the leaf reveal the preseof alkaloids, saponins, tannins, flavonoidseruts,
glycosides and terpenoids [9, 6, 7]. The root extia reported to be used as genital stimulantatleg and
treatment of leprosy and stomach troubles, whitediem juice/sap has been used to treat arthmigignnatism and
pharyngeal infections [8]. The hypoglycaemic proypef ethanol leaf extract @fostus afehave been reported [9],
while Ukpabet al., (2012) [6] reported its ability to alleviate carbtetrachloride induced hepatic oxidative stress
and toxicity. This current study was designed toegiigate Costus afer ethanol leaf extract (CALB) f
antispasmodic activity.

MATERIALS AND METHODS

2.1 Collection of Plant materials and preparation éextract

Fresh leaves dfostus afemvere collected from a neighborhood in Umudike, ulawo Local Government Area,Abia
State. The extract was prepared using a modifietthodeof Akatet al., (2009) [10]. The collected leaves were air
dried at room temperature for 14 days after whioéytwere ground to coarse powder using a manualdbte
Thirty five (35) grams of the powdered material vistsoduced into the extraction chamber of the $etxbxtractor
and extraction was done using ethanol as solvemta&tion temperature was maintained &C7fbr 48hours. At the
end of the period, the ethanol was evaporatedvatémperature in an electric oven to obtain a crexteact which
weighed 4.85g and represented a yield of 13.86%.

2.2 Animals

Thirty mice (25-30g), six Rabbits (1.8-2.5kg) obtifrom the Animal production unit of the Collegeveterinary
Medicine, Michael Okpara University of Agriculturélmudike, were used for the study. They were fethwi
standard feed, with watexd libitum but starved for 12hours prior to commencemengxgferiment. All animal
experiments were conducted in compliance with Nititiglines for Care and Use of Laboratory Animalsi{PNo.
85-23, Revised 1985), as expressed by Akadl., (2009) [10]. This study was carried out in the $tblpgy
Laboratory of the Department of Physiology, Phamiagy, Biochemistry and Animal Health, Michael Okpa
University of Agriculture, Umudike, Nigeria.

2.3 Acute toxicity study

Thirty mice of both sexes were divided into 6 grewf 5 mice each and were assigned graded orasdf€ostus
afer ethanol leaf extract in the order 500, 1000, 208000, 4000 and 5000mg/kg body weight. After
administration, the animals were allowed free agtedeed and water and the number of deaths in gaup was
noted at the end of 24 hours. dgivas to be calculated using Karber'sformular agesged Enegids al., (2013)
[11].

LDso = LDgo > (Dd x Md
N

Where:

LDsy = Dose that killed 50% of animals in a group

LD,g0 = Dose that killed all animals in a group

>(Dd x Md) = Summation of all products of dose diffiece and mean deaths, and N = Number of animalach

group

23
Scholars Research Library



lioma S. Netal Cent. Euro. J. Exp. Bio., 2014, 3 (3):22-26

2.4In vitro study of the effect of CALE on isolated Rabbit jejinum

Each rabbit starved for 24hrs was killed by stugnamd decapitation. The jejunum was carefully i®mlaand
transferred into Tyrode solution that was contirsiptubbled with oxygen (95%) and carbondioxide \5fxture,
maintained at 3 with pH value 7.4. The physiological salt solutiglyrode) had the following salts composition
per liter of water: NaCl- 8g, KCI- 0.2g, Ca€.2g, NaHC@1g, NaHPQ-1g, MgCb-0.1g and Glucose-2g. The
isolated jejunum, about 2-3cm in length was cut and suspended vertically in a 35ml organ bath lepms of
ligatures attached at one end to a tissue holdéraamhe other end to an isometric force displacertransducer
attached to a physiograph. The physiograph was emted to a computer screen for displaying isometric
contractions. Resting tension on the muscle stap readjusted, just sufficient to remove slack uedpreparation
was allowed to equilibrate within 20 minutes of mbing. In all the experiments, a 30 seconds time atwed for
individual tissue responses before being washedi®es with tyrode solution.

All concentrations of test substances given intéxé are final bath concentrations (FBC), excepeowise stated.
Serial dilutions were made for reference drugs@AHE and administered in the following order:

Graded doses of Acetylcholine (Sigma, USA)(1.48625.70, 8.5 and 11.40ug/ml)
Graded doses of Histamine (1.43, 2.86, 5.70, &¥6014..40ug/ml)

Graded doses of CALE (14.29, 28.57, 57.14, 114m20228.57ug/ml)

Graded doses of Acetylcholine in the presence ofpghbe (Sigma, USA)

Graded doses of Acetylcholine in the presence dffEEA

Graded doses of Histamine in the presence of Planiete

Graded doses of Histamine in the presence of CALE

NookwnE

2.5 Statistical analysis
Results were expressed as Mearstandard error of mean (SEM) and analysed usiegray Analysis of variance.
P-values less than 0.05 at 95% level of signifieawere considered as being significant.

RESULTS

3.1 Acute toxicity (LDsp)
During the period of acute toxicity, all the micdnainistered CALE had normal disposition, were actand
survived the 24 hours period of study with no sightoxicity, even at an oral dose of 5000mg/kg Yowatight.

3.2In vitro responses of an isolated rabbit jejunum to Acetylabline, Histamine and CALE

All doses of Acetylcholine and Histamine signifitign(P< 0.05) increased the amplitude of rhythminitcactions
of the rabbit jejunum in a dose dependent mannéilevall doses of CALE inhibited same with 228.6mb/
reducing the amplitude of basal rhythmic contratiéorom 9.24+1.12 to 2.00+0.80 (table 1). The obseareffects
of Acetylcholine and Histamine were significant< 0.05) blocked by Atropine and Promethazine retbsy.
CALE was observed to exert sufficient blocking effen both Acetylcholine and Histamine induced cactions,
with final bath concentrations of 114.3ug/ml exsgtinhibitions of 46.82 and 73.09% for 11.40ug/edpectively.
The effect of CALE compared favourably with thatatfopine and promethazine (tables 2 and 3)

Table 1: Effects of Acetylcholine, Histamine and CAE on the rhythmic contractions of the rabbit jejunum

FBC for Ach. and Basal amplitude of Amplitude in response to | Amplitude in response Amplitude in response to
Histamine(pg/ml) contraction (mm) Acetylcholine (mm) to Histamine (mm) graded d(?nSrfs of CALE
1.43 8.47 £ 0.90 15.200t72* 11.05 + 0.50* 5.21 +0.45*

2.86 9.50 + 0.65 18.64+0.81* 12.89 + 0.86* 3.05/40.

5.70 9.00 + 1.05 22.60+ 0.92* 14.70 + 1.05* 3.5008F
8.50 8.90 +0.76 25.87+1.08* 17.30 £ 0.98* 2.83109
11.40 9.24+1.12 25.95+1.78* 19.40 +2.13* 2.008(0

* = p<0.05 when compared with basal

Graded doses of CALE 44.29, 28.57, 57.14, 114.29 and 228.57ug/ml
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Table 2: Percentage inhibitions of atropine and CAE on Acetylcholine induced contractions

FBC of Acetylcholine | % Inhibition offered by Atropine | % Inhibition offered by CALE
(ug/mi) (0.029ug/ml) (114.3ug/ml)
1.43 89.50 53.82
2.8¢€ 60.4¢ 69.37
5.7C 57.6% 53.7¢
8.50 46.00 53.92
11.40 41.13 46.82

Table 3: Effect of Promethazine and CALE on Histamie induced rhythmic contractions of the rabbit jejunum

FBC (ug/ml) | % Inhibition offered by promethazine | % Inhibition offered by CALE
143 150.94 61.09
2.86 144.92 50.34
5.7C 104.4: 50.1¢
8.50 88.21 58.38
11.40 77.84 73.09
DISCUSSION

With the potential toxicity associated with actigkants ingredients, there was the need to evalihatesafety of
Costus aferleaves extract. Results obtained indicate @astus aferethanol leaves extract (CALE) is safe and
could be well tolerated after oral consumption sino death was recorded even at a high dose oh&§@9 body
weight, with all animals looking physically and etiomally healthy. In thein vitro experiment, administered
Acetylcholine and histamine induced contractilepmsses. Acetylcholine achieved this effects by inigdthe
numerous muscarinic receptors present in the smoottles of the gastrointestinal tract [4], whilstéimine did
same via the histamine receptor pathway. Uchiyainal, (2004) [12] had reported that Acetylcholine nages
gastrointestinal tract contractions via a mixedN¥; receptor population with Macting via phospholipase C and
M, via inhibition of adenylatecyclase, such that desphe predominance of Meceptors, direct contraction of
intestinal muscles is mediated viaMceptor subtype and only this subtype is involedontractionin vitro. On
the other hand histamine induced contractions efjgfunum by binding to histamine receptors inahgdthe H
subtype which is reported to play role in regulatimf gastric acid secretion, gastric mucosal defengestinal
motility and secretion [13]

Costus aferethanol leaves extract (CALE) inhibited the normtajthmic contractions and significantly blocked
Acetylcholine and histamine induced contractionsairmanner similar to the blocking effects of atnapiand
promethazine. CALE may have achieved these effegtbinding to the muscarinic and histaminergic ptoes
present in the smooth muscles of the intestinggamizing the activity of Acetylcholine and histammiand thereby
inhibiting intestinal peristaltic contractions.Teegesults suggest that CALE contain principles witbth
anticholinergic and antihistamine properties and sash capable of exerting antispasmodic effectsthomn
gastrointestinal tract.Momeh al., (2011) [9] had reported thaostus afercontain phytochemical substances
including alkaloids, flavonoids, tannins, phengls/cosides and terpenoids, some of which have lreelicated

in the inhibition of intestinal motility and contraf diarrhea by increasing colonic water and etdgte
reabsorption [14].

CONCLUSION

The inhibitory effect ofCostus aferethanol leaf extract on Acetylcholine and histagnimduced intestinal
contractions in thén vitro experiments attestreveals the antispasmodic pyopéthe extract and means that the
extract may be of value in the search for new patimodic agents with minimal side effects for usehe
management of diseases like diarrhea, incontingregetjic ulcers, muscular spasms and other conditigsociated
with increased intestinal motility and secretions.
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