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PROTEINASE INHIBITOR THERAPY OF SEVERE INFLAMMATION IN PIGS:
FIRST RESULTS WITH EGLIN, A POTENT INHIBITOR OF GRANULOCYTE
ELASTASE AND CATHEPSIN G

M. Jochum, H. F. Welter*, M. Siebeck* and H. Fritz

Dept. of Clinical Chemistry and Clinical Biochemistry in the
*Surgery Clinic City, University of Munich, Munich, FRG

Introduction

Lysosomal enzymes released during inflammation may enhance the
inflammatory response by specific activation of humoral systems
(clotting, fibrinolysis, complement, kallikrein/kinin system)
or by unspecific degradation and oxidation of plasma factors
and tissue proteins. Recently, the pathobiochemical effects of
enzymes of the azurophilic and specific granules of polymorpho-
nuclear granulocytes (elastase, cathepsin G, collagenase, ca-
thepsin B, lysozyme, myeloperoxidase etc.) were investigated in
more detail (for review of literature see (1)). Normally, the
proteolytic action of the lysosomal proteinases is balanced by
proteinase inhibitors present in plasma or other body fluids.
During severe inflammation, however, these proteinases may be
liberated in amounts exceeding the natural inhibitor levels so
that destructive processes can occur either locally or system-
ically. Evidence could be presented that leukocytic elastase is
indeed released during septicemia and other inflammatory pro-
cesses (1). The correlation observed between the release of
this proteinase and the consumption of plasma factors indicates
that lysosomal enzymes may significantly contribute to the
consumption of plasma factors by unspecific proteolysis. Fur-
theron, administration of an exogenous inhibitor of lysosomal
proteinases in an experimental animal model (endotoxemia)
caused a significant reduction of the consumption of plasma
factors (2).

Proteinases in Inflammation and Tumor Invasion
© 1986 Walter de Gruyter & Co., Berlin - New York - Printed in Germany



54

Eglin — a proteinase inhibitor which originally has been iso-
lated from the leech Hirudo medicinalis — is a potent inhibitor
of the granulocyte proteinases elastase and cathepsin G (3).
With regard to the role of these proteinases in inflammatory
states like septic shock and trauma evaluation of a therapeutic
approach by proteinase inhibition seemed to be desirable. Since
eglin 1s now available in sufficient quantities (Fa. Ciba
Geigy/Basel) by genetic engineering (4) experimental animal
studies were performed in order to elucidate the inhibitory
potency of this inhibitor in sepsis and septic shock.

Methods

Septicemia was induced in pigs by i.v. infusion of E.coli for
2 hours (5). Three different preparations of eglin were in-
travenously administered for 4 hours: cloned eglin c (batch I
or batch II) or eglin b (isolated from the leech). BAnimals
(16.5 - 23 kg) were divided into 7 groups (Tab. 1).

Hematologic, hemodynamic, respiratory, histological and bioche-
mical parameters were measured by routine methods; extravascu-
lar 1lung water (EVLW) was evaluated wusing the thermo-dye-
technique (6). Eglin levels in plasma and urine were estimated
by radial immunodiffusion applying specific antibodies (7).

Results

Pharmacokinetic data: Eglin was excreted in urine to 75-95 %
within 12 h in animals with normal kidney function. Animals
with renal insufficiency due to septicemia showed a significant

accumulation of eglin in the circulation indicating the pre-
vailing renal elimination of this inhibitor.



Survival

time (Tab. 1):
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Animals of group II and III died within

7.2 + 3.0 h and 5.3 + 1.5 h, respectively. One pig of each of

these two groups survived 20 hours.

survived
traces

tologica
cemia.

Four animals of group IV

an experimental period of 30 h despite fever due to
of endotoxin present in batch I of the cloned eglin c.
The mean survival time in group V was 19.1 + 6 h. In group VI
and VII endotoxin-free eglin was used and a remarkable prolon-
gation of survival time was observed in spite of typical hema-
1, hemodynamic and respiratory disorders due to septi-

Group Bacteria dosage Eglin dosage Survival time
(E.coli cells) (mg/kg x h)
No n in 12 ml phys. in 50 ml phys.NaCl/h h
NaCl/h for 2 h for 4 h
I 10 - - 30
II 8 3 x 10° - 7.2 + 3.0
IIT 9 3 x 1010 - 5.3 + 1.5
1V 5 - 3.85 30(4x); 6.5(1x)
(Eglin c; charge I)
v 5 3 x 109 3.85 19.1 + 9.6
(Eglin c; charge I)
VI 2 3 x 102 4.55 30(1x); 4.5(1x)
(Eglin b)
VII 7 3 x 1010 3.85 30(5x);15.2(2x)
(Eglin c¢; charge II)

Table 1: Survival time of pigs in experimental bacteremia as a

function of
dosages.

bacteria (E.coli) and inhibitor (Eglin)
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Lung disorders: A significant increase in extravascular lung
water was measured in untreated septic animals, whereas during
and after eglin-administration only a minor rise in EVLW oc-
cured (Fig. 1). Moreover, in contrast to untreated septic pigs
eglin-treated animals showed only modest morphological lung
alterations (interstitial edema).
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Fig. 1: Mean extravascular lung water levels (EVLW) in septic
pigs without (a) and with inhibitor (b) treatment.

Clotting factors: 1In the eglin-treated groups IV-VII factor
XIIT and antithrombin III levels decreased transiently (Fig.
2b, 3b), whereas in the untreated bacteremic animals (group II
and III) a significant consumption of factor XIII (Fig. 2a) and
antithrombin III (Fig. 3a) was measured until death.
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Fig. 2: Mean plasma levels of factor XIII in septic pigs with-
out (a) and with inhibitor (b) treatment.
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Fig. 3: Mean plasma levels of antithrombin III in septic pigs
without (a) and with inhibitor (b) treatment.
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Conclusions

Treatment of experimental septicemia in pigs exclusively by
eglin revealed a convincing protective effect of this protein-
ase inhibitor on lung tissue and consumption of plasma proteins
probably due to inhibition of unspecific proteolysis. Since,
however, some severe organ failures (e.g. renal insufficiency)
due to septicemia could not be overcome, a combination of the
inhibitor administration with an approved intensive care thera-
py (e.g. catecholamines, respiratory therapy) is needed for an
optimal outcome.
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