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Abstract. An increase in cytoplasmic Ca™" concentration can activate not
only respiratory smooth muscles. but also mast cells. bronchial mucus
glands, and the vagi. Altered control of cytoplasmic Ca®* may also be re-
lated to the development of bronchial hyperreactivity. Drugs that block
Ca~" influx through specific Ca** channels in plasma membranes are there-
fore expected to be effective in the treatment of asthma. Reports so far
indicate that such drugs may enhance the action of bronchodilators and may
offer partial protection against histamine- or methacholine-induced broncho-
constriction: but they neither modify the basal bronchomotor tone of asth-
matics nor reverse established bronchoconstriction.

Calcium-channel blockers are also weak inhibitors of mediator release
from mast cells except at high concentrations, which partly explains their
inconsistent blocking activity in allergen-induced asthma. However, they
are usually effective in preventing exercise-induced bronchoconstriction.

They offer an alternative treatment for patients with chronic airflow
obstruction who need B-adrenergic blockade for coexisting cardiovascular
problems. Limited data suggest that long-term use of calcium-channel block-
ers may benefit patients with chronic asthma.

The therapeutic role of currently available Ca’"-channel blockers is
limited in asthma in view of their low potency: more specific airway Ca*”
antagonists need to be developed.
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Introduction

Bronchial asthma is characterized by reversible airflow obstruction which can
be precipitated by many stimuli such as allergens, exercise, and emotion. Al-
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way disease (COAD). in whom B-adrenergic blockade is contraindicated. Fur-
thermore, nifedipine was demonstrated to inhibit hypoxic pulmonary vasocon-
striction during rest and exercise in patients with COAD [56]. This would
indicate that Ca’ " antagonists may replace B-adrenergic blockers in COAD.
However, Melot et al. recently found a drop of arterial pO, in such patients
after administration of nifedipine [71]. Caution should still be exercised when
Ca'" antagonists are used.

Defect in Calcium Homeostasis and Bronchial Hyperreactivity

The Ca** hypothesis of asthma suggests that an altered control of cellular Ca**
influx and/or release may be the biochemical basis of all forms of asthma [36.
73, 75, 96, 99]. This is rather similar to the situation found in hypertension, in
which the reactivity of vascular smooth muscle could be explained by an al-
tered control of Ca** movements [36]. Weiss and Viswanath reported an in-
creased sensitivity to extracellular Ca™* in airway smooth muscles following in
vitro anaphylaxis in guinea pig with resultant increase in muscle tone [107].
This indicates that, following immunogenic activation, there is an acquired
defect in Ca®" homeostasis leading to airway hyperreactivity. This observa-
tion, however, does not explain the occurrence of asthma among nonatopic
persons.

Recently it was reported that blockade of Ca'"-ionophore-induced hista-
mine release from basophils by nifedipine was much less in asthmatics than the
controls [9]. This suggests defective cellular Ca™ " regulation in asthmatics.
Furthermore. Downes et al. found that nonspecific bronchial hyperreactivity
could be induced in dogs after treatment with Ca** chelators [28]. Both studies
support the Ca® ' hypothesis of asthma.

References

1. Akagi M, Mio M, Tasaka K (1983) Histamine release inhibition and prevention of the decrease
in membrane fluidity induced by certain anti-allergic drugs: analysis of the inhibitory mecha-
nism of NCO-650. Agents Action 13:145-147

2. Al Bazza ZF, Jayaram T (1981) lon transport by canine tracheal mucosa: effect of elevation of
cellular calcium. Exp Lung Res 2:121-131

3. Andersson KE (1983) Airway hyperreactivity, smooth muscle and calcium. Eur J Respir Dis
13 1(suppl):49-70

4. Andersson R, Nilsson K (1972) Cyclic AMP and calcium in relaxation in intestinal smooth
muscle. Nature 238:119-120

5. Antman EM, Stone PH, Muller JE, Braunwald E (1980) Calcium channel blocking agents in
the treatment of cardiovascular disorders. Part |. Basic and clinical electrophysiological
effects. Ann Intern Med 93:875-885

6. Avioli LV (1982) Calcium, phosphorus. bone metabolism. In: Wyngaarden JB, Smith LH Jr
(eds) Cecil’s textbook of medicine. W.B, Saunders, Philadelphia, pp 1318-1323

7. Barnes PJ, Wilson NM, Brown MJ (1981) A calcium antagonist, nifedipine, modified exercise-
induced asthma. Thorax 36:726-730




Calcium-Channel Blockers and Asthma 15

86.

87.

L1.B

89.

91.

93,

95.

97.

101.

102.

103.

104

105.

106-

107.

Patel KR (1981) Calcium antagonists in exercise-induced asthma, Br Med ] 282:932-433

. Patel KR (1981) The effect of calcium antagonist. nifedipine. in exercise-induced asthma. Clin

Allergy 11:429-432

. Patel KR (1981) The effect of verapamil on histamine and methacholine induced bronchocon-

striction. Clin Allergy 11:441-447

Patel KR, Al-Shamma M (1982) Effect of nifedipine on histamine reactivity in asthma. Br Med
J 289:1916

Patel KR (1983) Sodium cromoglycate and verapamil alone and in combination in exercise-
induced asthma. Br Med J 286:606

Patel KR, Al Shamma MR, Kerr JW (1983) The effect of inhaled verapamil on allergen-
induced bronchoconstriction. Clin Allergy 13:119-122

Popa VT, Somani PO, Simon V (1983) The effects of inhaled verapamil on reting tone and
reactivity to histamine or acetylcholine in normal or asthmatic subjects. Am Rev Respir Dis
127(suppl): 108

. Ringquist T (1974) Effect of verapamil in obstructive airways disease. Eur J Clin Pharmacol

7:61-64
Rolla G, Bucca C, Polizzi S, Maina A, Giachino O, Salvini P (1982) Nifedipine inhibits deep
inspiration-induced bronchoconstriction in asthmatics. Lancet 1:1305-1306

. Russi E, Marchette B, Yerger L. Abraham WM. Ahmed T (1983) Modification of allergic

bronchoconstriction by a calcium antagonist: mode of action. Am Rev Respir Dis 127:675-679
Russi EW, Ahmed T (1984) Calcium and calcium antagonists in airway disease. A review.
Chest 86:475-482

. S0 SY, Lam WK, Yu DYC (1982) Effect of calcium antagonists on allergen-induced asthma.

Clin Allergy 12:595-600

Solway I, Fanta CH. Collins L, McFadden ER Jr (1983) Inhibitfon of bronchoconstriction
during isocapnic hyperventilation of cold air by calcium channel blockers. Am Rev Respir Dis
127(suppl):92

. Tinkelman DG (1982) Calcium transport: a plausible theory for the pathogenesis of asthma.

In: Morley J (ed) Bronchial hyper-reactivity. Academic Press, London, pp 99-106

Triggle DJ (1981) Calcium antagonists: basic chemical and pharmacological aspects. In:
Weiss GB (ed) New perspectives on calcium antagonists. American Physiological Society,
Maryland, pp 1-18

. Triggle DI, Swamy VC (1983) Calcium antagonists: some chemical pharmacological aspects.

Cire Res 52(suppl 1:17-28

. Triggle DJ (1983) Calcium, the control of smooth muscle function and bronchial hyperreactiv-

ity. Allergy 38:1-9

. Walus KM, Fondacaro JD, Jacobson ED (1980) Effects of calcium and its antagonists on the

canine mesenteric circulation. Circ Res 48:692-700

Walter JB. Rinard G, Jensen A, Puckett M, Wynn S (1982) Verapamil inhibits and reverses
airway smooth muscle contraction induced by various agonists. Am Rev Respir Dis
125(suppl):226

Walter JB, Moore DH, Jensen AD, Puckett H, Rinard GA (1983) Verapamil prevents antigen-
induced bronchoconstriction in a canine asthma model. Am Rev Respir Dis 127(suppl):243
Walters EH. Banks J. Fennerty A, Davies BH (1984) Effects of calcium channel blockers on
histamine-induced bronchoconstriction in mild asthma. Thorax 39:572-575

Wegner CD, Gundel RH (1984) Inhibition of pulmonary anaphyluxis in monkeys by cromolyn,
chlorpheniramine and nifedipine. Am Rev Respir Dis 129(suppl):All

Weichman BM, Muccitelli RM, Tuckers SS, Wasserman MA (1983) Effect of calcium antago-
nists on leukotriene Dy-induced contractions of the guinea pig trachea and lung parenchyma. I
Pharmacol Exp Ther 225:310-315

Weiner P, Kivity S, Greif J, Topilsky M (1982) The effect of nifedipine and disodium cor-
moglycate on exercise-induced bronchoconstriction. In: Abstracts of the XI International
Congress of Allergology and Clinical Immunology. Macmillan Press. London. p. 243

Weiss EB, Viswanath SG (1979) Calcium hypersensitivity in airway smooth muscle. lsomet-
ric tension responses following anaphylaxis. Respiration 38:266-272




16 S. Y. Soetal.

108. Weiss EB. Markowicz J, Barbero L (1982) Effect of calcium antagonists in experimental
asthma. Allergy 37:513-519

109. Williams DO, Barnes P, Vickers H, Rudolf M (1981) Effects of mifedipine on bronchomotor
tone and histamine reactivity in asthma. Br Med J 283:348

Accepted for publication: 25 July 1983




	page 1
	page 2
	page 3
	page 4

