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Fig. 1 Typical recordings of the bronchomotor responses to aerosol adminis-

trations of 0.1% and 0.2% bromhexine (BH) in anesthetized rats.

Brombhexine

was dissolved in 309 DMSO, and the final pH was adjusted to 5.3. The
lines below the VO recordings represent 5-min inhalation of the drug. Solv:

30% DMSO in aqueous water.

BP: systemic blood pressure, HR: heart

rate and VO: ventilation overflow as an index of airway resistance.
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Fig. 2 Maximal changes in ventilation overflow
(VO) induced by aerosol administrations of
solvent (Solv: 30% DMSO), 0.1% and 0.2%
bromhexine (BH), saline (Sal), 20% N-acetyl-
L-cysteine (AC), 0.03% and 0.1% pilocarpine
(Pilo) and 0.1%] acetylcholine (ACh) in anes-
thetized rats. Bromhexine was dissolved in
30% DMSO (final pH 5.3), and N-acetyl-L-
cysteine was in saline neutralized with sodium
carbonate to a final pH of 6.8. Pilo and ACh
were dissolved in saline. Each column repre-
sents the mean with S.E. The numeral in each

column represents the number of animals used.
#kk, P<0.001 vs. saline.

104 CEfE L. ¥7:, pilocarpine WAL ACh 1%
ARRC B L, B IR R 13 55 2> - o, pilocarpine
0.03% % L O°0. 1% WATE CROBISIZ 4 Ule 7 » bk
Ldeflh26ITHY, KD 4 fITIREL BEIRD
bhigi-7e.

B IR WA UTcRo &5 i 535 0 R4 K 31
#bLic. ACh 0.1% 3 L O pilocarpine 0.03% %
AR TILMETRLFE® bz, solvent WARETIX
—2.5+34mmHg THAH D% L, bromhexine 0.2

% BAFETIE —8.7+£5.8 mmHg THh 7. N-acetyl-

BP 150

(mmHg)IOOI: e

Solv BH AC Pilo Pilo ACh
0.2 0.1 !

-100

Change in BP (mmHg)

-200

wee

Fig. 3 Maximal changes in systemic blood
(BP) induced by aerosol adminis-
trations of solvent (Solv), 0.1% and 0.2%
bromhexine (BH), saline (Sal), 20% N-acetyl-
L-cysteine (AC), 0.03% and 0.1% pilocarpine
(Pilo), and 0.1% acetylcholine (ACh) in anes-
thetized rats. **: P<{0.01 and ***: P<0.001
vs. saline. Other explanations are as in Fig. 2.
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Fig. 4 Typical recordings of the bronchomotor responses to aerosol adminis-
trations of 0.1% and 0.2% bromhexine (BH) in anesthetized guinea pigs.

Other explanations are as in Fig. 1.
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Fig. 5 Maximal changes in ventilation overflow
(VO) induced by aerosol administrations of
solvent (Solv), 0.1% and 0.2% bromhexine
(BH), saline (Sal), 20% N-acetyl-L-cysteine
(AC), 0.03% and 0.1% pilocarpine (Pilo)
and 0.01% acetylcholine (ACh) in anesthetized
guinea pigs. *: P<0.05 (BH vs. solvent) and
(AC and Pilo vs. saline). ***: P<0.00l vs.

saline. Other explanations are as in Fig. 2.
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Fig. 6 Maximal changes in systemic blood
pressure (BP) induced by aerosol adminis-
trations of solvent (Solv), 0.1% and 0.2%
bromhexine (BH), saline (Sal), 20% N-acetyl-
L-cysteine (AC), 0.03% and 0.1% pilocarpine
(Pilo), and 0.01% acetylcholine (ACh) in anes-
thetized guinea pigs. **: P<0.0l vs. saline.
Other explanations are as in Fig. 3.
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Fig. 7 Maximal changes in ventilation overflow
(VO) induced by aerosol administrations of
saline (Cont.), the saline adjusted to pH 2.5
with hydrochloric acid (HCI), the saline ad-
justed to pH 2.5 with tartaric acid (TA), and
0.1%; bromhexine in saline adjusted to final
pH of 2.5 with tartaric acid (0.1% BH in TA)
in anesthetized guinea pigs. *: P<0.05, **;
P<0.01 and ***: P<0.001 vs. control.
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Abstract—Effects of inhaled bromhexine on the bronchomotor tone in rats and guinea
pigs. Miwa MISAWA and Yutaka HASEGAWA (Department of Applied Pharmacology,
School of Pharmacy, Hoshi University, 2-4-41 Ebara, Shinagawa-ku, Tokyo 142, Japan).
Folia pharmacol. japon. 94, 123~128 (1989)

Bromhexine has been widely used as a mucolytic expectorant. Clinically, bromhexine is
sometimes administered by inhalation. However, the effect of bromhexine by inhalation
on bronchial musculature has not been documented. In the present study, the effect of
inhaled bromhexine on bronchomotor tone in rats and guinea pigs was investigated. The
bronchomotor tone was measured by a modified Konzett-Réssler method, and ventilation
overflow (VO) was continuously recorded as an index of airway resistance. In rats,
inhalation of bromhexine (0.1% and 0.2%, pH 5.3) caused no change in VO. At 0.2%,
bromhexine slightly decreased systemic blood pressure (BP). In guinea pigs, bromhexine
had no significant effect on VO at 0.2%, and it produced a significant but very slight
increase at 0.1%. BP was slightly decreased by inhalation of bromhexine (0.1% and 0.2%,
pH 5.3). N-Acetyl-L-cysteine, a cysteine-mucolytic (20%, pH 6.8), had no effect on VO
and BP in either species. Inhalation of 0.1% bromhexine solution at pH 2.5, which was
dissolved in tartaric acid solution, significantly increased VO, because of its acidity.
From the above results, it is suggested that when the pH of the solution is considered,
bromhexine has no or almost negligible effect on airway smooth muscles, and it may be
useful as an effective mucolytic.



