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SMALL INTESTINE
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Abstract
The serum antibody response in Gambian
children with persistent diarrhoea and
giardiasis has been studied. Total serum IgG,
IgA, and IgM concentrations were increased in
these patients as compared with controls from
the same area. Determination of the concentrations of Giardia specific antibodies by
enzyme linked immuno adsorbent assay
(ELISA), however, revealed that only IgM was
raised while those of IgA and IgG were similar
to the controls. Analysis of the antigenic
determinants of the IgG and IgA responses by
immunoblotting showed that patients with
chronic infection unlike those who clear the
infection have no IgA response to a 57 kDa
Giardia heat shock antigen. The association of
high concentrations of Giardia specific IgM,
low concentrations of Giardia specific IgA and
IgG and inability to clear the infection suggests
that the switch from an IgM to an IgG or IgA
response is inefficient.
(Gut 1993; 34: 38-40)
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Giardia lamblia produces a wide spectrum of
infection in man ranging from asymptomatic
carriage through acute to persistent diarrhoea
with intestinal malabsorption. Host factors are
thought to be important in determining the
severity of the response to this parasite. Both
humoral and cellular immune responses are
important in clearing the parasite and providing
immunity. Immunocompromised individuals,
notably those with hypogammaglobulinaemia
and human immunodeficiency virus infection
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appear to be highly susceptible to the disease.
Giardiasis is especially common in infants and
children and may be responsible for their
retarded growth and failure to thrive. ' We have
recently shown that children with acute infection
have an IgG and IgA response to a 57 kilodalton
antigen2 referred to as Giardia heat shock
antigen3 and this is likely to play an important
role in host parasite interactions as its expression
is modulated not only by heat shock but also by
conditions in the gastrointestinal tract.3
A recent study in the Gambia has shown that
Giardia is highly prevalent in children with
persistent diarrhoea and malnutrition.4 The aims
of the present study were to characterise the
antibody response to Giardia in these children
and to investigate the significance of antibodies
to Giardia heat shock antigen in chronic
infection.
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Six children from the Gambia (age 16-29 m) who
had persistent diarrhoea (more than three loose
stools/day, persisting for two to 52 weeks and
a mean of 12 weeks) and giardiasis and failed
to clear the infection even after treatment
(metronidazole 25 mg/kg/day for seven days) and
at follow up a year later' were included in this
study. These children were severely malnourished (mean weight for height 66% of the
National Centre for Health Statistics median
value). Nine healthy, well nourished (mean
weight for height 89% of the NCHS median
value), age matched children (age 6-19 m) from
the same location were included as controls.
Venous blood samples were obtained from each
individual and sera were stored in aliquots at
-20°C. Ethical approval for the study was
granted by the Committee on Human Experimentation of the MRC Tropical Research Unit,
the Gambia.
TOTAL SERUM IMMUNOGLOBULINS

The concentrations of total IgG, IgA, and IgM
in sera were determined by radial immunodiffusion.
Figure 1. Total serum IgG, IgM, and IgA concentrations in six Gambian children with
persistent diarrhoea and giardiasis. The shaded area represents the normal range for healthy
control children in the Gambia.

GIARDIA SPECIFIC SERUM IMMUNOGLOBULINS

The titres of Giardia specific IgG, IgA, and IgM
were determined by ELISA using whole Giardia
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trophozoites as antigen as described pre- trations of Giardia specific IgM were raised while
viously.67
those of IgG and IgA were similar to controls.

Portland 1 strain of G lamblia was cultured
axenically at 37°C in modified TYI-S-33 medium
containing 10% newborn calf serum in roller
bottles8 and harvested at middle to late log phase
as described previously.9
GEL ELECTROPHORESIS AND IMMUNOBLOT
ANALYSIS

G LAMBLIA ANTIGENS RECOGNISED BY SERUM IgM,
IgG, AND IgA ANTIBODIES

The antigenic determinants of the serum IgM,
IgG, and IgA responses in patients were determiend by SDS-PAGE and immunoblotting.
Serum IgM antibodies gave weak reaction on
blots (data not shown) suggesting that the high
titres obtained by ELISA were mainly caused by
IgM antibodies recognising native rather than
SDS denatured antigens. The antigenic determinants of serum IgG and IgA responses are
shown in Figure 3. Sera from all patients contained IgG antibodies that recognised Giardia
heat shock antigen. A variety of antigens (100170 kDa, 53 kDa) were recognised by both IgG
and IgA antibodies. A variety of low molecular
mass antigens (31-45 kDa) were recognised by
IgG antibodies. There were no IgA antibodies to
Giardia heat shock antigen, however, in any of
these children with chronic infection. In contrast, an IgG and IgA response to this antigen has
been reported in children with acute infection.2

SDS-PAGE of G lamblia antigens on 10% gels
followed by electrophoretic transfer to nitrocellulose and immunoblotting were performed as
described previously.2 Briefly, antigen strips
preincubated for one hour in blocking buffer
(5% non-fat milk powder in phosphate buffered
saline pH 7-2, containing 0 05% Tween 20) were
incubated overnight at room temperature in
serum samples (diluted 1:100 v/v in blocking
buffer) or mouse monoclonal antibody GL29 that
recognises Giardia heat shock antigen3 (diluted
1:1000 v/v in blocking buffer). After four washes
in phosphate buffered saline, pH 7T2, containing
0-05% Tween 20, the strips were individually
incubated in appropriate peroxidase conjugated Discussion
anti-human IgM, IgG, or IgA or anti mouse IgG Children with protein energy malnutrition as
and developed.2
IgG response
Results
TOTAL SERUM IMMUNOGLOBULINS

Figure 2: Giardia specific
serum antibody titres in six
Gambian children with
persistent diarrhoea and
giardiasis (open bars) and
nine 'heathy' local controls
(hatched bars). Results are
represented as range and

medians. *p<0003,
Wilcoxon's rank-sum test for
difference between IgM titres
ofpatients and controls.

The concentrations of total serum IgG, IgA, and
IgM were raised in patients: IgG median 13-5
(range 12-1-14-9) (normal range (NR) 5.4 9-7
mg/dl), IgA 1-9 (0-7-4-1) (NR 0-3-0-8 mg/dl)
and IgM 2-0 (1A42-4) (NR 0-3-08 mg/dl) (Fig
1). The normal reference range (NR) for total
IgG, IgA, and IgM were obtained from healthy
control children in the Gambia."0
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GIARDIA SPECIFIC SERUM IMMUNOGLOBULINS

The serum antibody titres of Giardia specific
IgG, IgA, and IgM in patients and controls are
shown in Figure 2. Although patients with
chronic infection had serum IgG, IgA, and IgM
antibodies to Giardia antigens, only the concen-
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Figure 3: Detection ofG Lamblia antigens recognised by IgG
and IgA antibodies in sera from six Gambia children with
persistent diarrhoea and giardiasis by immunoblotting (lanes
1-6). Lane 7 in each panel was probed with monoclonal
antibody GL2 which recognises Giardia heat shock antigen.
Numbers to the left indicate molecular mass markers. Arrows
indicate the position of Giardia heat shock antigen. While all
patients had IgG antibodies to Giardia heat shock antigen (top
panel), IgA antibodies to Giardia heat shock antigen were
absent (bottom panel).
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those in this study, are susceptible to chronic
infection in spite of high concentrations of
immunoglobulins," suggesting that their
humoral immune response is probably defective.
Analysis of the concentrations of Giardia specific
serum antibodies show that only anti Giardia
IgM concentrations were raised in the patients.
The association of high concentrations of Giardia
specific IgM, low concentrations of Giardia
specific IgA and IgG and inability to clear the
infection suggests that the switch from an IgM to
an IgG or IgA response is defective. In addition,
these patients with chronic infection unlike those
who clear the infection have no IgA response to
Giardia heat shock antigen. The absence of
specific IgA response to Giardia heat shock
antigen in patients with chronic infection suggests that the development of IgA antibodies to
this antigen may be an important factor determining parasite clearance.
Little is known of the fundamental aspects of
the immunology of chronic infection versus acute
infection in giardiasis. Hypogammaglobulinemia and depressed IgG to surface antigens of
Giardia have been suggested as factors contributing to chronic infection.2 3 Secretory IgA is the
predominant isotype of antibody in the intestinal
lumen, however, and is probably more important for parasite clearance. Patients with sIgA
deficiency are more susceptible to infection by
Giardia.'4 The presence of specific anti Giardia
sIgA has been demonstrated in human duodenal
fluid by ELISA and has been detected on the
surface of Giardia trophozoites in human jejunal
biopsies using indirect immunofluorescence.'5
Experimental infection in mice confirms the
appearance of anti Giardia sIgA and IgG in
intestinal secretions and clearance of the parasite
relates closely to rising concentrations of these
antibodies in intestinal fluid.'6 ' Hence identification of antigenic determinants of IgA
response may lead us towards antibody
responses likely to be important in parasite
clearance. The present study has highlighted a
difference in the serum IgA response to a Giardia
antigen, Giardia heat shock antigen in acute and
chronic infection.

