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 Being in an urban region, especially the inner city, which

may increase vulnerability to environmental pollutants

 Smoking or exposure to secondhand smoke

 Exposure to occupational pollutants, such as chemicals

used in farming and hairdressing, and in paint, steel, plastics

and electronics manufacturing

 Having one or both parents with asthma

 Respiratory infections in childhood

 Low birth weight

 Obesity

 Gastro esophageal reflux disease (GERD) [5].
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Table 2: Experimental design for Histamine and Acetylcholine induced Bronchoconstriction in Guinea pigs [8].

Group (n=6) Treatment Dose & route of
administration Recording parameter

Standard group
Chlorpheniramine maleate

(Atropine sulphate in case of
Acetylcholine )

2 mg/kg p.o.
Preconvulsion period

Test group Test drug Test dose p.o.

Fig 1: Flowchart showing study procedure of Histamine and Acetylcholine induced Bronchoconstriction in Guinea pigs [8]

The protection offered by treatment calculated by using the following formula:

Percentage Protection = (1 - T1/T2) X 100

Where,

T1 = The mean of PCT before administration of test drugs.

T2 = The mean of PCT after administration of test drugs at 1 hr, 4 hr and 24 hrs.

Table 3: Experimental design for Clonidine-induced Catalepsy in Mice [14,15].

Group (n=6) Treatment + Clonidine Dose and route of

administration

Recording parameter

Control group Distilled water 10 ml/kg p.o. Duration of catalepsy

Standard group Chlorpheniramine maleate 10 mg/kg i.p.

Test group Test drug Test dose p.o.
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caused by the histamine and acetylcholine is recorded for

each animal. This model is used to evaluate the

bronchodilator activity of test drug against histamine and

acetylcholine induced bronchoconstriction in guinea pigs
[9,10,11].

Evaluation

Percent of increase of preconvulsive time is calculated versus

control. ED50 values can be found i.e. 50% of increase of

preconvulsive time [7].

Clonidine-induced Catalepsy in Mice

Catalepsy is a condition in which the animal maintains

imposed posture for long time before regaining the normal

posture. Catalepsy is a sign of the extra pyramidal effect of

drugs that inhibits dopaminergic transmission or

increase/release histamine (inhibitory neurotransmitter) in the

brain. Clonidine, a α2-adrenoreceptor agonist induces dose

dependent catalepsy in mice, which is inhibited by histamine

H1 receptor antagonist but not by H2 receptor antagonist
[12,13]. Histamine acts as a modulator of pre-synaptic

catecholamine processes in the CNS by causing depletion of

the transmitter stores in the nerve terminals.

Intracerebroventricular (i.c.v.) injection of histamine in
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Table 4:
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of factors of physical, chemical and biological nature which

reveals itself irrespective of the direction of the previous

pathologic shifts. Ayurveda provides a number of herbs for

the treatment of asthma and herbal formulations used for the

treatment of asthma include some adaptogenic (Nervine

support) herbs to enable adoption to stress, since excessive

stress or nervous debility may aggravate the symptoms of

asthma.
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Table 6: Experimental design for Passive Paw Anaphylaxis in Rats
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Respiratory frequency and respiratory amplitude are

recorded. The decrease of respiratory amplitude (diminished

respiratory volume due to bronchoconstriction) and the

reflectory increase of respiratory frequency after histamine

inhalation are attenuated by bronchodilatatory drugs.

Additional respiratory parameters can be recorded using a

Fleisch tube and a catheter inserted into the pleural cavity
[27].

In double chamber plethysmograph, or whole body

restrained measurement of the airway resistance, animals

are exposed to histamine or methacholine aerosol

respectively to observe the airway responsiveness to these

most frequently used mediators [28].

The method can be used for various purposes, e.g., to

evaluate the antagonism against bradykinin-induced

bronchoconstriction or the bronchodilator effects of potassium

channel openers or to measure the effect of morphine on

respiration in rats [7].

Evaluation

Inhibition of histamine induced bronchoconstriction by various

doses of test compound and the standard is recorded. ED50

values for inhibition in pulmonary resistance (RL) are

calculated. Furthermore, the time course of histamine

antagonism can be measured. Compounds can be tested

either after IV injection of histamine (prevention) or during

intravenous infusion of histamine (intervention) [5].

Effect on Broncho Alveolar Lavage Fluid in Egg Albumin

Sensitized Guinea Pigs

Bronchoalveolar lavage (BAL) has proved to be a useful tool

to study the airways inflammation seen in conjunction with

mild asthma [29]. BAL fluid from patients with asthma is a rich

mixture of inflammatory cells and cytokines, eicosanoid

mediators, neuropeptides, and soluble adhesion molecules
[30]. Eosinophils, lymphocytes, and mast cells are present in

increased numbers in persons with asthma [31,32,33] The

number of eosinophils, which appear to be increased in BAL

fluid at baseline, appear to increase even more during

periods of inflammation after exposure to allergen [34,35,36].

Lymphocytes and basophils have also been reported to

increase in number in BAL fluid 19 hours after endobronchial

instillation of allergen [36].

Evaluation: Total WBC and differential WBC are counted.

The result obtained where compared with controlled with

sensitized group and sensitized with treated groups [37].

IN – VITRO MODELS

Isolated goat tracheal chain preparation:

This method is applied for the subject of the action of

antispasmodic drugs on the tracheal musculature. The method

is based upon the findings that the excised goat trachea

respond to many drugs with the characteristic actions for

which the drugs are well known, and that with proper

magnification, the response can be recorded and measured

for comparative purposes. Although, this method is known for

its suitability in the study of antispasmodic drugs in general,

emphasis is given on its use in the testing of bronchodilators.

This is because of the close anatomical and physiological

association, which exists between tracheal and bronchial

musculature [38].

In isolated goat tracheal preparation, there is

preponderance of H1 excitatory and a scanty population of

H2 inhibitory receptors. Acetylcholine, histamine, 5-

hydroxytryptamine and bradykinin show dose relative

contractile responses on isolated goat trachea. With these

agonists, the concentration necessary to produce contraction

is less with goat tracheal chain than with guinea pig tracheal

chain. Both goat tracheal chain and strip preparation were

suitable for screening spasmogenic activity on respiratory

smooth muscle and goat tracheal chain is easier to handle

and prepare and is also much more sensitive than guinea-pig

tracheal chain [39,40].

It is reported that isolated goat trachea contracts in response

to acetylcholine (0.1- 12.8 g), histamine (0.1- 102.4 g),

and barium chloride (0.1-51.2 g) in a dose dependent

manner and to 5-HT in a narrow dose range.

Chlorpheniramine maleate (H1- receptor antagonist) blocks

contractions due to histamine while cimetidine (H2- receptor

antagonist) potentiates the contraction. These observations

suggest the presence of both H1-excitatory and H2-inhibitory

receptors for histamine on the isolated goat trachea [39].

The study of dose response curve indicates relative potency

of the drug or agonist, when the curve is more towards the

left; it indicates that the drug is more potent. The vice-versa

is also true, and slope of the curve indicates error and

reliability (precision) of the bioassay. Steeper the slope more

precise is the assay and vice-versa is also true [41].
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Evaluation

Height of the response is measured and dose response graph

of acetylcholine and histamine is drawn in the absence and

presence of test drug.

Histamine, Acetylcholine, Serotonin and Bradykinin
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