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Nasal Absorption of Propranolol in Rats
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To the Editor:

Propranolol, the adrenergic 3-receptor blocking drug,
is widely used for hypertension management and angina
pectoris treatment. The drug, however, is inefficiently and
variably absorbed from oral dosage forms. A study in hu-
mans showed that the oral administration of propranolol
results in considerable variation in plasma drug levels.
Peak plasma levels in five subjects given 80-mg oral doses
varied by sevenfold, while 10-mg iv doses in the same
subjects varied by only twofold (1). Furthermore, drug
bioavailability of an 80-mg oral dose in some subjects, as
calculated from the ratio of the area under the curve, was
as low as 16% of the bioavailability of a 10-mg iv dose. The
variations in the blood levels as well as the low bioavail-
ability for oral doses have been attributed to the extensive
drug metabolism in the GI tract during absorption and/or
to the first-pass effect (2, 3).

To enhance drug bioavailability and to minimize blood
level variations from the nonparenteral route, drug avail-
ability from a nasal solution was investigated. Previous
studies in rats, dogs, and humans showed that insulin is
efficiently absorbed from the nasal mucosa (4-6).

Sprague-Dawley male rats, ~270 g, were used. For nasal
administration, the rats were anesthetized with pento-
barbital sodium (50 mg/kg). Drug administration to the
nasal cavity with a micropipet, using two doses of 1 and 2
mg/rat in 0.1 ml of pH 7.2 isotonic buffer, was carried out
according to the procedure described by Hirai et al (4). For
intravenous administration, the rats were anesthetized and
1-mg doses of the drug in 0.2 ml of pH 7.2 isotonic buffer
were injected through the femoral vein. After the intra-
venous and nasal administrations, blood was sampled from
the femoral aorta periodically.

For oral administration, the rats were not anesthetized
and 1-mg doses in 1 ml of pH 7.2 isotonic buffer were ad-
ministered by a stomach tube. After oral administration,
blood was sampled from the tail vein periodically. The
blood drug levels were determined spectrophotofluo-
rometrically by a minor modification of the method of
Suzuki et al. (3).

Figure 1 shows the mean blood propranolol levels for the
three administration routes. The blood drug levels after
intravenous and nasal administrations of 1-mg doses were
identical, whereas the oral administration resulted in
considerably lower blood levels. The oral bioavailability
calculated from the ratio of the area under the curve,
(oral/intravenous) X 100 and (oral/nasal) X 100, within 4
hr was ~15%.

Furthermore, the area under the blood drug ievel curve
was directly proportional to the dose administered nasally
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Figure 1—Time course of the average blood propranolol levels in three
rats after nasal administration of 1 mg/rat (O), intravenous adminis-
tration of 1 mg/rat (A), oral administration of 1 mg/rat (@), and nasal
administration of 2 mg/rat (D).

(Fig. 1). The results also indicate that propranolol is rap-
idly absorbed from the nasal mucosa. The peak plasma
level was attained within 5 min of nose drop instillation.
The nasal route for propranolol administration appears
to be superior to the oral route and as effective as the in-
travenous route. A study is underway to examine pro-
pranolol bioavailability from nasal solutions in dogs.
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