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Abstract

Ginger, the rhizome of Zingiber officinale Roscoe (Zingiberaceae) which is a common
constituent of diets around the world, exhibits several pharmacological activities. Ginger has
been traditionally used from time immemorial for various human aliments worldwide, especially
to relieve stomach upset, diarrhea, and nausea. Some pungent constituents present in ginger
have been shown to produce potent anti-hyperactivity and anti-inflammatory activities on
airway. The present study was aimed to evaluate bronchodilatory activity of ginger oil and
identify its active compounds. Ginger oil was extracted by hydro—distillation. The compositions of
ginger oil were analyzed by gas chromatography and mass spectrometer (GC-MS). Citral
(62.4%), eucalyptol (6.9%), and camphene (4.6%) were found to be the major components.
The in vitro pharmacological study was conducted in isolated tracheal preparation of Wistar rat.
The tissue was suspended in organ bath to measure the isometric response, using Power Lab
electronic recorder. Ginger oil and citral, but not camphene, suppressed rat tracheal contraction
induced by 1 pM carbachol (CCh). Consistent with previous report, eucalyptol also showed a
relaxing effect on rat airway. However, the content of eucalyptol in ginger oil was relatively
low, therefore the contribution of eucalyptol to the bronchodilatory effect of ginger oil was small.
To elucidate the mechanisms responsible for the myorelaxing effect, verapamil (a Ca®* channel
blocker), propranolol (a B-adrenergic receptor antagonist), L-NAME (a NOS inhibitor) and
indomethacin (a COX inhibitor) were used to test the inhibitory effects of ginger oil and citral.
The results showed that both ginger oil and citral shifted concentration-response curve of Ca?*
in CCh-induced tracheal smooth muscle contraction towards right similar to verapamil (positive
control). Moreover, propranolol, but not L-NAME and indomethacin, inhibited bronchodilatory
effects of both ginger oil and citral. Taken together, the results suggested that ginger oil and
citral relax airway smooth muscle through Ca?* channel and B,-adrenergic receptor.

In conclusion, herein the brochodilatory effects of ginger oil and citral, its major active
ingredient have been demonstrated. The possible mechanisms underlying this relaxing effect

appeared to involve B,-adrenergic receptor stimulation and Ca?* channel blockade. This study



provides the pharmacological basis supporting therapeutic potential of Z. officinale rhizomes as

a bronchodilator.
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