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Summary: Seaprose is a semialkaline proteinase endowed with proteclytic effect and antinflammatory
acuivity lested in different clinical trials. There is clinical evidence thal seaprose reduces spulum vis-
coelastic properties in chronic hypersecretory bronchitis. The present study evalualed (in a double-blind
design vs. placebo) the activity of seaprose on bronchial inflammation, mucus glycoproiein secretion and
bronchial humoral defence mechanism in chronic tronchitic patients clinically stable (10 per group).
Markers ol bronchial inflammation (albumin, albuminitotal protein ratio) and bronchial infection (DNA},
ol mucus glycoproteins (lucose and N-acetylneuraminic acid} and of humoral defence mechanism
{secrelory-IgA) were lested in sputum. We found thatl ten-day treatment with seaprose (90 mg/day)
reduced sputurn albumin during the observetion period, the difference being statistically significant at the
18th day. The sputum albumin/lotal protein ratio also decreased by 50% at the end of the study. In the
same group, sputum DNA, secretory-igA. fucose and N-acelyineuraminic acid remained unchanged alter
lreatment. The placebo group did not chow any signilicant changes in the sputum marker substances.
This study provides experimental evidence for the antiinflammatory activity of seaprose on bronchial
mucosa in chronic bronchitic patients studied in a stable phase of their disease. Furthermore the drug
does not seem (o alfect mucus glycoprotein secretion or secretory-IgA production.

Introduction

Acute and chronic hypersecreiory lung diseases
are characterized by production of mucus from the
tracheobronchial iree aboveé normal in amount and
oflen abnormal in chemical components and phy-
sical properties (1). The mucus hypersecretion
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impairs ventilatory function and mucociliary trans-
port. thus favouring bacterial colonization, The ther-
apeutical stralegy o be pursued in hypersecretory
lung diseases is lo reduce sputum production by
the antibiotic and the antiinflammalory treatment,
and o decrease the pathological viscoelastic
properties ol the musus by a mucoaclive drug.
Among the different pharmacological strategies o
correct lracheobronchial hypersecrelion. proteolytic
enzymes and proteases have been proposed.
Seaprose, also cailed onoprose. 1s a semialkaline
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Effects of sesprose on sputurn biochemical comocnents

rezgent assay {14). lucese by Gicbon's melhod
(13). N-acetylneuraminic acid (NANA)} by thicbarbi-
turic acid assay (16). and macrcmolecular Gry
weight (MDW) sfler lycphilization of the sputum.
' Secretory-immunoglobulin-A (s-lgA) was assayed
by ELISA. Micro-well ptales were coated with 200 p
of goat anti-human secrelory component diluted
3:1000 in 0.1M NaHCO, coaling buifer pH $.6.
overnight. The wells were washed and blocked with
0.5% bovine serum aibumin in 0.1SM phosphale
buffered szline at pH 7.4 (PBS) containing 0.01%
Tween 20 (PBS-T). Standards of s-IgA or samples
diluted in PBS (100 ul) were incubaled for 2 h; then
the wells were washed and 100 ul of rabbit anti-
human alpha chain-peroxidase conjugale, diluted
1:1000 in PBS-T, was added lo each well and
incubaled for 2h. Affter being washed, the plales
were developed with a peroxidase substrale and
read at 492nm. The assay range was beilween §
and 200ng/mi

Statistical evaluation

Data were evaluated by Sludent’s t test for paired

dala. or by ANOVA, to assess any stalislical differ-
ence (p < 0.0S5) either intra-treatment or belween
the two lreatments.

Results

On admission into the sludy. lhe lwo groups
(seaprose and placebo) proved to dilfer from each
other in sputum concentration of DNA (p < 0.01).
albumin (p < 0.02). fucose (p<0.05). OMW (p<
0.05) and albumin/total protein ratio (p <C.01).
atthough there was no difference in NANA_ total
prolemn, s-igA concentralion and in lung function
tests (Tables | and H). This anifact was due lo
lhe standard randomization foliowed in the stucy
protocol. which caused an “unfortunale allocation”
in the placebo group originating the dillerences in

Table! Mean valve (=5 D} of soutum marker substances o
aamussion (1-0) and alier 10(T-iC). 14 {T.id}anc i8 cays {T-i8}
of observalen in CNIOMNUC Dronchitics recemving placedo
treaiment

T-0 T-10 T-14 1-18
DNA mg/at 1225 1222 1020 1065
{392} (441) (s19) (612}
Albumin mg/gt 8s.9 702 77.8 784
(42 4) (66 7) (83.6) (61.8)
s-lgA mg/at 3ce 338 334 324
{10%) (88) (72) (78)
Fucose mg/dl 152.8 141.8 1452 1476
(22.5) (50.8) (3¢ 4) (46 0)
NANA mg/al 212 172 159 15.3
(21 5) (19.2) (17.9) (18 9)
Total prot. mg/dl 2415 2368 2264 2261
(547) (900) (895) (834
DWM mg/mi 540 49 203 506
(10 5) (21 0) (18 1) (18.6}
Alp/Totat prot x 100 36 2.8 33 35
(1.8) (1.3 (13} (1.5)

Table I Mean vaive (=S D ) of sputum marker substances on
admussion (T-0) and alter 1G (T-10), 14 (T-14) and 18 days
(T-18} of observauon i1 CNronic Bronclulics receving seapose

“reatment
T7-0 T-10 T-14 T-18
DNA mgal 588 550 491 552
(431) (438) (384) (382)
Albumin mg/dl 411 315 28.0 201"
(20.0) (12.2) (13.0 (9.5}
s-1gA mg/al 351 354 347 348
. (112) (92) (80} (126)
Fucose mg/al 1355 124 7 1313 1318
(49 7) {54 1) (72.2) (57.0y
NANA mg/al 10¢ 12.3 8.1 10.7
(80) (63} (50) {33)
Toiat prot mg/at 1928 1926 1908 1834
(602) (686) (8301 (816)
DWM mg/mit 420 412 40 4 406
(1 n (18.89) {24 3) (15.1}
Alb/Totat prot x 100 20 15 1.6 11
(12) [(sR-} (0.6) {0 4)

* Albumin: T-0vs T-18: p <008
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The recuclion of sputum zaloumin concentraticn
alter sezprose lreatment was nol due to spon-
taneous decrease of lecal infection, since the DNA
concentration remained steble during the sludy
period. Our results show thal seaprose Ilreatment
had an antinilammatory effect in stable chronic
bronchilis which remzgined for 8 days aller lhe
withdrawal of trealment.

Qur resulls represent clinical experimental
evidence of the anliinilammatory aclivity ol sea-
prose in pneumology, confirming previous rebons
in traumaltology, gynaecology and surgery (2-95).
In a pravious report (6) we have described, in
the same group of palients receiving seaprose,
a significant reduction in sputum viscosity and
elasticity. These rheological changes have been
ascribed lo the proteolytic aclivity of seaprose
which could break the inter- and intra-molecular
bonds of the mucus glycoprolein network. We
hypcthesize that the recuction in sputum albumin
concentration in palients receiving seaprose could
slightly contribule to changes shown in the rhe-
otecgical properties of brenchial secretion. In lact,
in-vitro and in-vivo studies have shown thal changes
in sputum viscoelastic properties are positively
related to the concentration of macromolecular
components such as mucin, protein and lipid (22).
Glycoprotein-protein  interactions  significantly
contribute to the sputum rheological properies:
in-vitro investigations revealed that {he addition of
aloumin to human isclated mucus glycoprotleins
induced a significant increase in viscoelastic
properties directly proportional 1o albumin concen-
tration (23).

Conclusions

Qur study has shown that ten days’ lreatment
wilh seapraose (20 mg/day) decreased significantly
'z spulum albumin conceniration, marker of

ronchial inflammation: this pharmacological eftect
remained significant eight days alter the end of the

lreztment. We concluce thal seaprose evidenced:
an anlinilammatory eiiec! on brenchial mucosa of
chronic bronchilic patients, suggesting that [he
drug may be an elfective tcol wilh polentality in
clinical conditions characterized by acuile ang
chronic mucus hypersecretion.
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