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Summary

The aim of the present study was to evaluate the influence of Kupffer cell phagocytosis
blockade (KCPB) on the production of reaginic (IgE) and non-reaginic (IgGl)
ovalbumin antibodies in an experimental animal model. Forty-two female heterozygous
Gunn rats were injected with two 100 ̂ g doses of ovalbumin separated by 13 days, into
jugular vein (Group I, « = 10), portal vein (Group II, n = 10), jugular vein with prior
KCPB (Group III, « = 10) and portal vein with prior KCPB (Group IV, n = 12). KCPB
was induced with gadolinium chloride (5 mg/kg body weight, 24 hr before each
ovalbumin administration). Antibodies were determined by passive cutaneous anaphy-
laxis in sera obtained 12 days after the first dose of ovalbumin and 8 days after the
second one. No antibodies were detected at any time in Group II. The maximum
response was observed in Group IV in which, after two doses of ovalbumin, 100% of the
animals presented IgGl and 58% presented detectable IgE antibodies. Differences
between group IV and the other groups were statistically significant. This phenomenon
does not seem to be due to a systemic effect of gadolinium chloride since humoral
response was not increased in Group III with respect to Group I. It is concluded that the
liver represents a barrier to IgE and IgGl sensitization. KCPB not only eliminates this
barrier, but also clearly increases antibody production to a protein antigen (ovalbumin)
arriving at the liver through the portal vein.
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Introduction

Kupffer cells, the fixed hepatic macrophages, represent
the 90% of the total body phagocytic activity and occupy
a strategic position in relation to the terminal branches of
the portal vein. They form the first line of defence,
clearing the circulation of a number of antigens and other
potentially immunostimulatory materials which cross the
liver from the gastrointestinal tract [1].

It has been suggested that hepatic macrophages might
play a role in the phenomenon of oral tolerance. The
existence of antigen-specific systemic unresponsiveness
after feeding antigens has long been recognized [2] but the
precise mechanisms responsible for this phenomenon are
not well understood. Chase, in 1946, first demonstrated
that specific immunological unresponsiveness to simple
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chemicals, such as picryl chloride, may be induced in
adult guinea-pigs by prior feeding of this hapten [3]. The
mechanisms involveu in this phenomenon were not
entirely explained but, it was later suggested that the liver
might play a critical role since the introduction of minute
doses of picryl chloride into the mesenteric veins pro-
duced the same state of tolerance to this antigen [4].
Furthermore, portacaval transposition, diverting flow
away from the liver, abolishes the phenomenon of
tolerance [5,6]. Several more reports have suggested a
tolerogenic effect of the liver to different antigens intro-
duced into the portal venous system [7-11]. Besides,
indirect evidence for this hepatic effect is provided by the
finding of raised titres of antibodies to gut-associated
bacteria and polyclonal hypergammaglobulinaemia in
patients with chronic liver diseases and impaired Kupffer
cell function [12]. The mechanisms by which hepatic
macrophages may induce tolerance are not completely
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compared with endothelial cells, the tolerogenic effect of
Kupifer cells could be inhibited when their phagocytosis
is blocked. However, this explanation is no more than
speculation and our data do not permit a conclusion to be
drawn about the genesis of the observed effect. Further
studies are needed to clarify this point, particularly the
intrahepatic cellular distribution of ovalbumin after
gadolinium-induced KCPB. Likewise, more studies are
necessary to determine if the observed effect is restricted
to particular antigens such as ovalbumin or to particular
Kupffer-cell blocking agents such as gadolinium chloride.
If confirmed, these data may be relevant to food allergy,
which could be favoured in circumstances where hepatic
phagocytosis is impaired. In this sense, altered liver
reticuloendothelial function has been suggested as one of
the bases of the increased serum antibody levels against
cows' milk proteins in children with chronic liver diseases
[28], thus supporting the theory that the liver is an integral
part of the enteric muosal immune system [29].
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