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Sepsis is an extremely serious health disaster due to infections that are either community-
or hospital-acquired, or due to the exposure to biological weapons. Sepsis is a very common
cause of deaths every year. Currently available therapeutic strategies are not satisfactory. There
is an urgent need for improving the currently available therapeutic strategies to counter these
problems. Conception and designing of next generation immunoglobulin (Ig) preparations is a
critical necessity. To meet these needs, the French group is planning to develop a series of novel
technologies to isolate catalytic antibodies with immunomodulatory potential in sepsis. The
French group has planned to use a chromatography matrix with specific affinity for the serine
protease enzymatic site of catalytic IgG to enrich catalytic IgG antibodies from commercially
available Ig preparations. The other ‘modified” preparations include acid-treated and
UV-treated immunoglobulin preparations and also IgG exposed to reactive oxygen species
(ROS).

The research effort of the French group has focused on the design of improved immunoglobulin

preparations to be tested in animal models of sepsis.

Conception of immunological and biochemical tools
Several sources of catalytic antibodies will be isolated from pools of immunoglobulins.
Natural polyclonal human catalytic antibodies: Spontaneous allo-immunization against the

protease inhibitor aprotinin leads to the generation of antibodies directed against its active site,



in patients with cardiac transplantation. The serine protease activity of such antibodies has not
been examined. An affinity matrix of aprotinin-sepharose is being designed to isolate
anti-aprotinin antibodies from pools of IgG and IgM. An enrichment of catalytic antibodies in
the purified fractions will be examined by PFR-MCA cleavage assays described below.
Evaluation of the effect of catalytic and of modified antibodies in biological systems: We
have previously obtained preliminary data in our laboratory, which indicate that the presence of
catalytic Ig correlates with survival from sepsis in human patients. To confirm this hypothesis,
we intend to administer catalytic Ig or modified IVIg to mice before subjecting them to CLP
and study their survival.

Septic shock will also be induced in mice by injecting E. coli or Candida albicans.
Multiple organ dysfunction will be induced by i.p. injection of zymosan. Efficacy of different Ig
preparations will be tested by upon intravenously injection. Control Igs include non-catalytic
polyclonal and monoclonal Ig and Ig treated with suicide protease inhibitors such as PMSF or
di-isopropyl fluorophosphate (DFP).

Experimental models of sepsis

Several models of murine sepsis will be used: injection of LPS, of live bacteria and ligature and
puncture of caeccum (CLP). Two strains of mice will be used: Balb/c and MRL/Ipr. The latter
generate more catalytic antibodies when immunized with transition state analogs of different
chemical reactions. The presence, evolution and characteristics of catalytic antibodies at
various time points following induction of sepsis in mice will be determined and correlated
with the clinical chemistry and survival of animals.

Mice will be bled and the state of the complement and blood clotting cascades will be
analyzed. Groups of animals will be sacrificed and the number of viable bacteria will be
determined in spleens, livers, kidneys and brains (when appropriate). Histological evaluation
will be carried out after standard hematoxillin-eosin staining. Spleen cells will be cultured and
the levels of pro- and anti-inflammatory cytokines in the supernatant will be determined using
commercial kits. The CytoKine Antibody Array (Raybiotech) that permits the simultaneous
quantitative determination of 62 different cytokines and other molecules implicated in
inflammation will also be used. The survival curves will be compared to that of the mice treated

with the same doses of native [VIg or with PBS alone.
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