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Abstract

The present study was designed to evaluate theastimatic activity of agqueous extract of
flowers of Achillea mellifolium Linn. belonging to the family Asteracae (Compositae) ahti-
asthmatic activity of the extract 5, 10, 15, 20, 28mg/ml was evaluated in guinea pig ileum,
guinea pig trachea chain, rat ileum, rat fundudated preparations by using standard drugs
Histamine, Acetyl Choline & 5- HT respectively. Thxtract significantly inhibited all the
response produced by the inflammatory mediatord age maximum significant anti-asthmatic
activity was observed at the doses of 25, 30 mg/ml.
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I ntroduction

Asthma is a chronic disease with spastic contractd smooth muscle in the bronchioles
characterized by difficult breathing with wheezifgsthma, a common, chronic inflammatory
disorder of the airways, associated with pronounicedlth and economic consequences, has
been identified as one of the five pressing gldliad) problems [1]. It has many causes but more
specifically due to inflammation of air passagepérgensitivity of afferent glossopharyngeal and
vagal ending in larynx and afferent trigeminal ewd in the nose, pulmonary edema and
congestion of lungs caused by left ventriculari@l(cardiac asthma).

The prevalence of childhood asthma with wheezeaandheezy bronchitis, ranges from 9.9 to
33% [2]. There is considerable mortality and moitgidlue to asthma [3,4], the majority of

which is avoidable.

There are two types of asthma. They include (ipiat¢childhood onset, extrinsic, type — 1) and
(i) non- atopic (adult onset, intrinsic, type }.IAtopic occurs in children and young adults who
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have atopic (type-l) hypersensitivity to foreigrofmins. Again when the same antigen comes
into contact the antibody/antigen reoccurs resglim release of histamine and other factors
increase mucous secretion and muscular contrath&mnnarrows the airways. Attacks become
less frequent and less severe with age. Non-atmqmars in adult life with no childhood history
and is associated with chronic inflammation of upespiratory tract. Eventually impaired lung
ventilation leads to hypoxia, pulmonary hypertensand right sided heart failure.

Anti asthmatic drugs like corticosteroids, theofihg, salbutamol are widely used in the
treatment of asthma but these drugs produce sowersadeffects like immune suppression,
cardiac problems [5]. Now a days the approach eobahenedicine to reduce the adverse effects
has been increased a’dhillea mellifolium is one of thetraditional herbal medicine claim
which has anti-asthmatic property. So, the aimhefdtudy was to give a scientific evaluation of
anti-asthmatic property of Acetyl choline

Achillea mdllifolium contains essential oils, sesquiterpenes, flavenoalkaloids, tannins,
achillin, leucodin, desacetylmatricarin, 8 alphaeloxy-derivatives [6]. Its major component
Chamazulene showed strongest antimicrobial actiyity The most frequently reported
medicinal uses were for treating gastrointestindments (50%), skin injuries and
problems(25.6%), followed by respiratory, urinagngal and cardiovascular problems (20.5%,
20.5%, 19.2% respectively). The flowers, rich irewticals are converted by steam into anti-
allergenic compounds. The flowers are used forowariallergic mucus problems, including hay
fever and harvested during summer and autumn.

Materials and M ethods

Plant material- The fresh flowers oAchillea mellifolium was collected locally in the month of
January and authentified by Prof. P.Jayaraman (Ph@Drector-Plant Anatomy Research
Centre (PARC) Tambaram. After authentication tloevéirs were dried at room temperature to
free from moisture. The flowers were subjected ix® geduction to get coarse powder of
desired particle size. The coarse powder was ttoeadsin a clean dry air tight container.

Preparation of Achillea mellifolium Extract

The powdered material was subjected to maceratitim solvent Chloroform for 7 days. The
extract was then concentrated to"™36f its original volume at 55C. The concentrated extract
was then taken in a china dish. The plant extrag subjected for preliminary phytochemical
analysis.

Animals- Albino rats (150-200gm) and Guinea pig (400-500grigither sex supplied by the
Animal House of SRM University, Chennai were used the study. All the animals were
housed in the cages with natural light-dark cyecld ged with standard pellet food and waddr
libitum. The study was approved by the Institutional anifattiical Committee, CPCSEA
(IAEC) of SRM College of Pharmacy, Chennai. Ethicatms were strictly followed during all
experimental procedure.

The different models used for the study are a) €aiipig ileum preparation, b) Guinea pig
tracheal chain preparation, c) Rat fundus preparatl) Rat tracheal chain preparation.
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a) Guinea pigtracheal chain preparation

Guinea pig of either sex (200-500 g), starved agbtnbut allowed free access to water were
used. The animals were killed by a blow on the haad exsanguinated. The trachea was
dissected out and cut along its length on the dansdace. Incomplete transverse cuts were
made along the segments of the cartilage to produzgzag strip. The isolated trachea was
mounted in a 30 ml organ bath containing Tyrodeitsmh, maintained at 37+t and gassed
with air. The tissue was equilibrated for 45 mirridg which the bath solution was replaced
every 10 min. At the end of the equilibration pdribistamine (1000 pg/ml) induced contraction
as well as effect of extract (up to 30 mg/ml) wasorded. At the end of the equilibration period,
acetyl choline (1000ug/ml) induced contraction &#l as effect of extract (up to 30 mg/ml) was
also investigated. A drug tissue contact time afith was maintained. Responses were recorded
on smoked paper recorder [8, 9].

b) Guinea pig ileum preparation

A segment of the guinea pig ileum (approximatelgn2 long ) removed from a freshly killed
animal was suspended in a 30 ml organ bath contpityrode solution maintained at°3Z and
gassed with air. After an equilibration period & #in, contractile responses were established
for histamine (1000pg/ml) and acetyl choline (10§opi). The effect of the extract on histamine
and acetyl choline induced contractions was ingastid [8-11].

c) Rat stomach strip preparation

Adult albino rats (200-250 mg) of either sex wendled by a blow on the head and
exsanguinated. The abdomen was opened and thecstosraoved. The fundus portion of the
head and was cut into a sheet, from where stribofit 2-3 cm long were prepared. The strip
was suspended in tyrode solution and after 45 mpuilibration period, the effects of extract (up
to 30 mg/ml) on 5-hydroxytryptamine (5-HT, serotgninduced contractions were recorded [9]

d) Rat lleum Preparation

Adult albino rats (200-250 mg) of either sex weillted by a blow on the head. The animal kept
overnight fasting is sacrificed as per CPCSEA revemded guidelines. The abdominal cavity is
quickly opened and a piece of ileum is isolated @nplaced in a petry dish containing Kreb’s
solution maintained at 87C. The mesentry of ileum is removed and the intecontent is
washed by Kreb’s solution with the help of pipeffide tissue is mounted in mammalian bath
and connected to isotonic frontal writing lever eTiissue is allowed to stabilize for 30 min. The
responses to Acetylcholine and plant extract wecended [12].

Satistical analysis
The data are represented as mean = S.E.M, angtisttisignificance between treated and

control groups was analyzed using of ANOVA, follaMey Dunnetts t-test where P<0.001 was
considered statistically different.

Results

The preliminary phytochemical analysis showed thes@nce of alkaloids, terpenoids, tannins,
flavonoids, and polyphenols.
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Guinea pig Tracheal chain Preparation

The aqueous extract ofchillea mellifolium showed the inhibitory action on CRC of
acetylcholine using guinea pig trachea preparafidr@ maximum inhibitory action was at the
concentration of 30mg/ml.

g.pig.tr.Ach

100

80

60

40 I W g.pig.tr.Ach

20 .

0 -
0 1.176 1.301 1.3979

Fig.1. Effect of aqueousextract of Achillea mellifolium on CRC of acetyl choline using
Guinea pig tracheal chain preparation

Guinea pig ileum Preparation
The aqueous extract athillea mellifolium showed inhibitory action on histamine on guinea pig
ileum preparation. The maximum inhibition was shatthe concentration of 30mg/ml.
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Fig.2. Effect of aqueous extract of Achillea mellifolium on guinea pigileum preparation
using histamine as agonist

The aqueous extract @chillea mellifolium showed inhibitory action on acetylcholine using
guinea pig ileum preparation. The maximum inhibitioas shown at the concentration of
30mg/ml.
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Fig.3. Effect of aqueousextract of Achillea mellifolium on CRC of acetyl choline using
Guinea pig ileum

Rat Fundus Preparation
The aqueous extract @éfchillea mellifolium showed inhibitory action on CRC of 5-HT using
rat fundus preparation. The maximum inhibitory @ctwas at the concentration of 30mg/ml.
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Fig.4. Effect of aqueous extract of Achillea mellifolium on CRC of 5HT using rat fundus
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Fig.5. Effect of aqueous extract of Achillea mellifolium on CRC of Acetylcholine using rat
ileum
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Rat Ileum Preparation
The aqueous extract @ichillea mellifolium showed inhibitory action on CRC of acetylcholine
using rat ileum preparation. The maximum inhibitacgion was shown by 30mg/ml.

Discussion

The aqueous extract ohchillea mellifolium Linn inhibited trachea contractions induced by
histamine, serotonin, and acetylcholine. These tagare implicated in various ways in the
pathogenesis of asthma [13]. Histamine is the nmoglicated mediator in bronchconstriction that
accompany asthma [14]. Although the role of 5-HT asthma is uncertain; it is a potent
bronchoconstrictor [15] and also increases acetyilch release from airway nerves via 5-HT3
receptors [16]. Acetylcholine on its own can catmsenchconstriction by activating efferent
cholinergic fibers secondary to the stimulatiorilef sub-epithelial afferent fibers by inflammatory
mediators such as histamine [17]. The aqueousatxdxdibited the least activity against histamine
and 5HT; however, it was most potent at inhibit@agtyl choline induced contraction.

In animals, 5-HT brings about contraction of smowtihscles by stimulating the 5-HTeceptors.
The pronounced inhibitory activity of aqueous esttragainst contraction induced by 5-HT in rat
fundus strip indicates that the inhibitory activityay be helpful for anti-asthmatic action but its
selectivity about the sub types of 5-HT2 receptaagonism is not cleared. Therefore, it is likely
that the chloroform extract interacted with 5-HThiong about enhanced activity at this receptor,
leading to physiological antagonism of the contlaeffect at the 5-HT2 receptors.

Furthermore, the relaxation of histamine and Acehdline precontracted trachea by the extracts
indicates their potency in ameliorating establishsthma. Airway hyper responsiveness in asthma
is attributed in part to changes in autonomic ragoh particularly increased parasympathetic
activity [18]. The extracts decreased acetylcheinticed contraction of the guinea pig ileum,
this inhibitory activity might be by the antagonisom the muscarinic receptors, especially at
higher doses.

Airway obstruction/bronchconstriction or airway leygesponsiveness in asthma is believed to be
a direct consequence of air way wall inflammati@8][ Mechanisms that possibly underlie this
anti-inflammatory activity include inhibition of éhactions of inflammatory mediators such as
histamine, effect on adrenocorticoid hormone anghumosuppression.

So the possible mechanism of its anti asthmatigiicts might be due to its inhibitory action on
histamine, acetyl choline and 5-HT release. Previstudies showed that it also possess anti-
inflammatory action which could also be one of phessible mechanisms. Further studies are
needed for exact mechanism of action and isolati@ctive constituent for its activity.
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