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Summary: /n bronchopulmonary infections antibiotics can be combined with other drugs. called
mucoaclive drugs. Ihat act o reduce the abnormal viscoelasticily of the mucus enabling & deeper
penelralion of more antibiolic into the Mucus. Seaprose is a protease (hal interacts with ihe polymeric
{ibriliar siructure of the bronchial mucus 1o shorten the long chains of mucoproleins, DNA and other
macromolecules. ihus reducing the viscosily of the mucus. In order 0 assess whelher ithe combinelion
of seaprose (60 mg/8h) plus erythromycin (500 mg/8 h) allows higher antibiouc levels in spulum than
erythromycin (500 mg/8 h) plus' placeba. the pharmacokinetic behaviour in sputum and in blood of these.
(wo (reaiments was invesligated in @ double-blind study in lwo groups of lwenly patenis each with
bronchopuimonary infections. Serum and spulum levels were delermined for each patient at the first
and seventh day of the Iwo drug regimens. Statistically signilicant dilferences for peak. AUC and MRT,
were observed lor erythromycin between the lirst and lasl dose in the group ol patenis trealed with
seaprose plus erythromycCin: moreover significant dillereaces lor these paramelers were observed
tenween the two groups. These findings indicate lhe presence of a pharmacokinelic synergism between
seaprose and erythromycin which allows erythromycin (0 penelrate bronchial secretion more easily and
in higher amounts, performing a sterilizing action with therapeutic advaniages

Introduction

A common finding in bronchopulmonary infections
1s thickening of bronchial. mucus. with consequent
dilferent degrees of impairment of mucocihary
clearance. The presence of a thick puruient bron-
chial mucus containing a large amount ol patho-
genic pacteriz requires nol only lhat the chosen
antibiotic reaches high levels in blood or lungs, bul
also thal it can penelrate inside the mucus al high

- Author 10 whom correspondence should be addressed

0378-6501/92/2/00105 + 7 $02.00/0

enough concentralions for long encugh durations
to have stenlizing eflects (1). Thus proper anli-
bacterial therapy is based on the premise that the
anlibiotic is chosen because il 1s aclive aganst
lhe specific palhogen and remains 1 achve but
nonloxic concentrations al the site ol infection long
enough 1o exerl ils antimicrobial activily (2)

These considerations ate particularly lrue for
iherapy of respiratory iniections In facl. several
aulhors {3-11) invesligating e causes of lailure
{o cure in respiratory infiections tound that. along
wiih other faclors, the common denormunaior in the

© 1992 Boscrence Edinnt Inc



Seaprose increases erythvemyCin igvels i dronchial mucus

and the gum al the mandibular and maxillary levels
and under the longue at the outlels of the parolid,
submaxiliary. and sublingual salivary glands (& lotal
of five rolls were used). then (he palient coughed
and spulum was coilecled. As published {18, 19).
mucus collected by lhis non-invasive technique
is ideally iree of salivary contaminalion and the
technique is simple. roulinely applicabie, easy.
and well lolerated by the patient. Sampling Dy
bronchofibroscopy or other invasive lechniques
was not periormed for ethical reasons, since ihe
clinical siluation of lhe patients did nol require
such operztions.

Mucus samples were collected at 1, 2. 3. 4. 6,
8h following drug administration. Because not all
palienls were able lo release sufficient amounts
of mucus within a 1-h interval, the palienls were
divided inlo Iwo subgroups, the first released
mucus after 1, 2. 5 h while the other released mucus
after 2. 4. 8h. All samples were stored al -20°C
until anaiysed.

Each palient urinated immediately before drug
intake and all urine passed thereafter was collected
al 2-h intervals over a period of 8h. The volume of
each specimen of urine was reccrded and Iwo
10 m! aliquots were taken each time. Blood. sputum
and urine samples were collected by the same
procedures afler {he last administration, urine up o
the 12th hour.

Serum. spulum (after homogenization) and urine
{evels of erythromycin were assayed by (he method
of Grove and Randall {(20), moditied by Chabbert
and Boulingre (21) by ditfusion in agar medium,
using Sarcina lutea ATCC 9341 as Ihe lest organism.
All samples were assayed in triplicale. This method
is sensitive 1o a concentration of 0.1 ug/mi of ery-
thromycin. Pharmacokinetic evaluation was based
on the serum level dala for each patient according
o a lurst-orger one-comparniment open mode¢ .
using & curve-filling computer programme. For
each subject the following paramelers were esii-
mated: K, K.. C’. hall-life. apparent volume of
distribution. AUC, total clearance, AUMC and MRT.

The serum hali-hie was calculaled from the
equation:
in2
1112 =
Ke
in which In2 is natural loganthm of 2 and K, is the
elimination constant. The area under the serum
concenlration/time curve {AUC) was calculated by
compuler, using the lrapezoidal rule, and the esii-
mation of the remaining area from he lasl sampling
lime !o infinily was calculated Dy
[} - c.
AUCH T = —
Ne
The lotal clearance, which characterizes lhe cleanng
of the hypothelical plasma volume ol a drug, was
delermined using the foilowing equation:

Dose

Cloy = ———
' AUCS

For each patient, the spulum conceniralions of
erythromycin were analysed Dby & curve-filting
computer programmz, as described previously for
serum data. The AUC values in this case give
iniormation about the bioavailability ol erythromycin
in sputum. A specific penetrability index (2) was
also calculaled. such as lhe ~partition ratio”, e.g.
Ihe percentage ratios beiween the AUC for the
mucus and the AUC for the blood:

AUCgqp
AUC<

x 100

where SP 1s sputum and S 1s serum

Statistical analyses on the values of lhe par-
amelers were carned oul using the student’s t-lest
{paired and unpared dala): ditlerences ol p=0.05
were considered as signihicant

Results

The semileganihmic plot of the mean serum levels
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