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Summary: There are changes in the rheological characteristics of mucus (viscoelasticily) in several
puimonary pathologies, and especially in chronic bronchilis. Seaprose, a proteolylic enzyme. is one ol the
pharmacological possibilities for allecting the rheutcgy o! bronchial mucus lo correc! mucostasis and
improve ils clearance. The action of ihis drug on the viscoelasticity of bronchial mucus was assessed in a
double-blind vs piacebo study with 20 randomly balanced chronic bronchilis patients using a new king of
poriable rheometer with special fealures designed lor routine bronchial mucus analysis in clinical practice
at the patient’'s bedside. It was found that in the group of patients who were given he placebo, ihere were
no particular changes in the rheological behaviour of mucus, while in those patients who were given
seapiase there were signilicant changes in both viscosity and elasticity at ihe end of treatment. Eighi. days
alter the end of treatment with seaprose, there was slill a significant beneficial elfect on the viscoelasticity
of mucus and a sort ol “pest-mucolytic elfect™ can be posiulated. Seaprose aiso had antunflamma!ory
action, anc since in chroruc bronchitis there are variable degrees of inflammations, its benelicial long-
lasung ellect could also be ascribed (0 this concomilant action.

Introduction moreover, because of the mucoslasis involved,
bacterial colonization is also {avoured.

The production of bronchial mucus and mucoci-
liary clearance are importan! defence mechanisms
of the respiralory airways dgainst noxae ol vari-
ous origins. When such noxae cause a delensive
reaction thal increases lhe production of mucus
and an alleration in its rheological properties, the
normal mucaciliary iransport becomes impaired
and a partial reduction in ventilalion can occur;
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Changes in the rhealogical characleristics (visco-
elasticily) of mucus and in the reciprocal relation-
ships among mucus, ciliz and periciliary fluid are
“common denominalors”™ in several pathological
condilions such as acute and chronic bronchilis,
cystic fibrosis, bronchieclasis and asthma

The primary clinical therapeutic goal in any dis-
ease is to remove the offending cause. This obvious
goal is often not easy {o achieve in ¢ wcal brencho-
pneumological pracuce, and there re mucostasis
must be corrected wilh drugs tha: act on mucus
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were carried cut within 10mun ailer it was obtained.
At this ime. the body temperalure of the patients
never exceeded 37°C, room lemperalure was de-
lween 20 and 25°C and humidily belween 51 and
77% al Ihe time ol sputum collection and during
the fotlowing examunations. The rheological behav-
iour of bronchial secrelions was stludied wilth a
rheomeler supplemenied by innovalive leatures
aimed al routine bronchial mucus investigalion
al the palient’s bedside lo simplily and automale
the measuring procedure (13). A Searle-lype con-
liguration with a coaxial cylinder sensor system
and the Mooney-Ewarl geomelry were adopled.
Dynamic viscoelaslicily was measured by step-
wise increasing of the lorsional oscillation ol the
bob lo the sample with a8 shearing siress M(l).
which is known a priori, because il is generaled
by a magnelic torque-molor driven electronically
through a specilic soltware pregramme by a micro-
processor. The torsion generaled is proporional
o lhe square of the current applied (range ol
oscillation: 0.02-0.5 Hz). Simultaneously. the shear
strain and the shear rale were recorded {rom the
angular movement (opucal encoder HP 4000 wilh a
resolution of 0.001S7 rag) (13) and lhe anguiar
velocily. Aller these measuremenis had been col-
lecied. a second soltware programme was used |0
calculate in real time the correlations among lhe
difterenl paramelers recorded. 10 Qive the visco-
elaslic measurement

The resulls were prinled automalically on paper.
logether with a Lissajous ligure whaose shape 1s
relaled lo the viscoelastic fealures of the sample.
by an «-numerical printer located at the lop of the
insirument. The whole procedure takes 3-5mun,
depending on lhe characteristics of the sampie In
one hour, therelore. aboul twelve samples can be
investgated.

The nnovative fealure of a disposabie bob and
cup (sample volume = 0.75ml) 1s very uselul be-
cause 1 not only makes the procedure more rapid.
oul also saleguards the operator from contact with
the spulum, with protecthon agamnst pathogens

Ellecis of sezprose on fhegiogy of brenchial mucus

such as bacteria, virus. AIDS. hepaliis {123)

The viscoelastic measuraments were made on
days -3 and 0 lo check thal these \wo values did
nol diifer by more Ihan 20%. as a precaulion lo
avoid palients wilh irreqular behaviour. Measure-
menls were repealed after 10 days. al the end
ol lreaimenils, and then al 14 and 18 days. lo fol-
low the post-mucolytic behaviour The crilerion tor
inclusion in the sludy was a viscosily on days -3
and O nol lower than 3,000 mPas and nol higher
than 20.000 mPas. Resulls were evalualed by
Student's | test tor paired dala and by ANOVA

Results

Al the end of lhe sludy the envelopes wilh the
keys lo idenlily the trealmenis ol palienls were

opened and the values ol viscosily for those treated -

with placebo or wilh seaprose were grouped in
Table I. The corresponding findings for elasticity
were grouped in Tabie II. In the group of palients
given placebo, there were no statistically significant

diiferences belween belore and aller ireatment. In -

the group given seaprose, there were signilicant
ditferences in lhe mean values of wiscosily and
elasticily. An example ol the sequences of ihe
corresponding Lissajous values is shown in Fig. 1.

Table Il shows the mean values for the diiler-
ent respiratory paramelers investigaled, e.g V.C..
FEV,. Titieneau index. Molley index. TPC, and RV
and for the dilierent days. No signilican! dillerences
were lound mn either group of patienls belween
and afler trealmenl. Blood analyses also did nol
reveal any parbicular changes alinoulable 10 he
treatments

Discussion
In chronic diseases evefy palient has his own

cycle ol evolution and chronic bronchopneumo-
pathies have their own cychc courses as well.
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