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SOME FINDINGS SUGGESTING A PHARMACOLOGIC EFFECT
OF ETHAMBUTOL ON BRONCHIAL SECRETION*

Michio TSUKAMURA

(Received for publication November 27, 1968)

Some findings suggesting a presence of a pharmacologic effect of ethambutol (EB) on
bronchial secretion were obtained.

1. When EB was administered to patients (especially of female) with far advanced pul-
monary tuberculosis, a slight dyspnea due to an increase in viscosity of bronchial secretion
was frequently observed. The dyspnea was always accompanied with an appearance of wheez-
ing which followed a marked reduction of cough and sputa. It appeared in the first or second
week of EB administration. The fact suggests that the increase in viscosity of bronchial
secretion is due to a primary effect of EB on the host. (Tsukamura, M.: Kekkaku, 43: 409~
412, 1968)

2. EB seems to be still effective for patients discharging EB-resistant tubercle bacilli
(Table 1). By the administration of EB, an improvement of clinical symptoms such as a marked
reduction of cough and sputum was observed in patients discharging EB-resistant tubercle
bacilli, though negative conversion of tubercle bacilli in sputum was not observed. As occurr-
ed in patients discharging EB-sensitive bacilli, a marked reduction of rales and an appearance
of wheezing were observed in patients discharging EB-resistant bacilli by the re-administration
of EB. Slight dyspnea probably due to an increase in viscosity of bronchial secretion was also
observed in patients who received re-administration of EB. Bronchial mucolytic agents were
effective to reduce the dyspnea.

Since tubercle bacilli isolated from these patients were resistant to EB, it is unlikely that
these effects of EB are due to bacteriostatic action of EB. It is more likely that the effects
are produced by a pharmacologic action of EB, probably by an action of EB on bronchial nerves,
if the toxic action of EB on peripheral and central nerves is taken into consideration.

3. From our previous experiences on other anti-tuberculous drugs, it was revealed that the
emergence of drug resistance was followed by an increase in amount of cough and sputum and
an appearance of rales. In the case of EB, however, an increase of cough and sputum as well as
rales was not observed even after the emergence of drug resistance to EB (Table 2). This fact
also suggests that the decrease in amount of bronchial secretion is not caused by an inhibition

of growth of tubercle bacilli but is due to a direct action of EB on the host.

* From The National Sanatorium Chubu Chest Hospital, Obu, Chita-gun, Aichi-Prefecture
474 Japan,
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In conclusion, it was suggested that EB has a pharmacologic effect on bronchial secretion.

EB seems to reduce the amount of bronchial secretion and to increase the viscosity of bronchial

secretion.

The effect is apparently observed in far advanced pulmonary tuberculosis patients

with a big amount of bronchial secretion, and it is not so marked in minimal or moderately

advanced patients with few bronchial secretion,

EB on bronchial nerves.

The effect is probably caused by an action of
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Table 1. Clinical Effects of Ethambutol (EB) Re-administered for Patients
Discharging EB-resistant Tubercle Bacilli
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Sex. F=Female.
Extent of disease according to NTA (National Tuberculosis Association, U.S. A.).
F=Far advanced. Mo=Moderately advanced.
* Slight dy *¢ Dy: -like feeling accompanied by feeling of adhesion of sputa to bronchi.
Resistance of tubercle bacilli to EB was defined as the similar growth on Ogawa’s egg medium containing 2.5
#g/mi. EB compared with the control. None of the strains isolated from patients previously untreated with
EB showed such growth.
—): No réles before re-administration of EB.
EB was administered at a dose of 0.75g. daily in combination with drugs to which tubercle bacilli of patients
showed resistance. The agents used in combination with EB were as follows (from top to bottom) :
(1) CPM+INH; (2) TH+CS; (3) INH+CS; (4) KM+INH; (6) INH+CS; (6) INH+CS; (7) INH+PAS; (8)
INH+CS; (9 CPM+INH.

CPM=Capreomycin (3g. weekly). KM=Kanamycin (3g. weekly). INH=Isoniazid (0.4g. daily). PAS=p-
Aminosalicylate (8 g. daily). TH=Ethionamide (0.4g. daily). CS=Cycloserine (0.5g. daily).
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Table 2. Clinical Effects of Ethambutol (EB) Administered After Emergence
of EB-resistance in Patients Treated by Long-term EB Treatment
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Tubercle bacilli isolated from patients were resistant to drugs used in combination with EB. Resistance to CPM
was already developed before administration of CPM by a long-term administration of kanamycin.
Time in months until emergence of EB resistance was decided by a drug resistance test made monthly or

bimonthly.
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