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Detection and characterization of circulating immune
complexes in peptic ulcer
S. BEGUM, M. ISHAQ, C. M. HABIBULLAH

ABSTRACT
Background. Immunological factors have been implicated

in the pathogenesis of peptic ulcer following the demonstra-
tion of autoantibodies against IgA in patients with this
disease. We investigated whether circulating immune com-
plexes were present in this condition, and what type of
immunoglobulins were involved.

Methods. The sera of 37 patients with duodenal ulcer and
8 with gastric ulcer were tested for the presence of circulating
immune complexes using the polyethylene glycol (PEG)
assay and the results compared with those in 79 controls. The
precipitate was dissociated and the levels of IgA, IgG and
IgM estimated using the single radial immunodiffusion
technique. Simultaneous estimation of these immuno-
globulins in the serum was also done. Autoantibodies against
IgA in the serum were tested using the ELISA test.

Results. Eleven patients (6 with duodenal ulcer and 5 with
gastric ulcer) were found to have circulating immune com-
plexes. The mean protein content of the PEG precipitates
was significantly higher in patients than in control subjects
(p<O.OOl). The mean values of all the immunoglobulin
isotypes were higher in patients than in controls. The IgA
content in the PEG precipitates of positive cases was higher
than that in control subjects (p<0.05).

Conclusion. Patients with peptic ulcer have circulating
immune complexes which may interfere with normal
immunoregulation.

INTRODUCTION
The demonstration of autoantibodies in patients with peptic
ulcerl-3 has led to the implication of immunological factors in
the pathogenesis of the disease. 4--{i Rotter has classified
patients with duodenal ulcer into two groups depending on
the presence or absence of immunological abnormalities." In
certain diseases such as rheumatoid arthritis, it has been
established that autoimmunity plays a role in the pathogenesis
and autoantibodies to the Fe region of IgG and immune com-
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plexes (IC) have been demonstrated in such patients."
Immune complexes are normally rapidly cleared by the
phagocytic system but those formed in the presence of
antigen excess continue to circulate, often depositing on
the vascular basement membrane." They have also been
implicated in the pathogenesis of these conditions. In view of
the reported occurrence of autoantibodies to IgA in patients
with peptic ulcer, we speculated that these patients may also
have circulating ICs. Further, low levels of complement
components have been reported in patients with peptic ulcer
suggesting the presence of I'Cs. to We therefore decided to
investigate for the presence of les in patients with peptic
ulcer and to determine the type of immunoglobulins that may
be involved in these complexes.

PATIENTS AND METHODS
Forty-five patients with peptic ulcer (37 duodenal and 8 gastric)
seen at the Osmania General Hospital, Hyderabad, were
selected after a diagnosis was made based on the history,
physical examination and upper gastrointestinal endo-
scopy .11,12 None of these patients had clinical evidence of any
of the autoimmune or inflammatory conditions normally
associated with ICs. They had no deficiency of IgA (serum
IgA levels <30 mg%) or any condition where autoantibodies
to IgA are frequently observed. The control subjects con-
sisted of 79 normal healthy individuals with no previous
history of peptic ulcer. From each patient and control a blood
sample was collected, the serum separated and tested for the
presence of IC on the same day.

The screening for Ie was done by the polyethylene glycol
(PEG: mol.wt. 6000, 3.3%) precipitation test according to
the method of Digeon et al.13The protein content of the PEG
precipitate was estimated by Lowry's method" and results
read on a Spectronic 20 colorimeter using heat aggregated
human IgG (AHG) as the standard. The method of Haeney
et al.ls was used to prepare AHG. For this purpose gamma-
globulins were precipitated from normal human serum with
1.6 M anhydrous ammonium sulphate (BDH Poole, UK).
Immunoglobulin isotypes were separated from this on a
Sephadex G-200 column according to the method of
Thompson and Stokes" (Fig. 1). IgG was separated by
passing the mixture through an affinity column of protein A
CL 4B Sepharose (Bio-rad, USA) using the method of
Goding'? (Fig. 2). Heat aggregated immunoglobulin was
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* TABLE I. Results ofthe PEG test
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FIG 1. Elution profile of IgG, IgM and IgA by gel filtration
on Sephadex G-200 column
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FIG2. Elution profile of a mixture of IgG and IgA on protein
A CL 4B Sepharose column

prepared by heating the purified IgG in phosphate buffered
saline (PBS) for 20 minutes at 63 °e15 and AHG was
precipitated with 3.3% PEG in a 0.1 M borate buffer. 13 This
was re-suspended so that an optical density of 0.1 corresponded
to 0.7 mg/ml of AHG.

The amounts of IgG, IgA and IgM in the ICs were estimated
in the 45 patients with peptic ulcer and 22 randomly selected
controls. This was done by dissociating the fCs under acidic
environment, separating each immunoglobulin by membrane
dialysis and estimating the amount of each of these
immunoglobulins by the single radial immunodiffusion
(SRID)IS technique using AHG as the standard.

We also looked for the presence of autoantibodies to IgA
using an ELISA test.

RESULTS
The results of the PEG test are presented in Table I and the
individual values shown in the scatter diagram (Fig. 3). An
optical density (Otr) of 0.62 was taken to be the upper limit
of norma! for the PEG test (mean OD±2 SD of the control

Category n Mean PEG index'
(optical density)

Number PEG positivet

Patients 45
Controls 79

0.S177±0.209S*
0.3424±0.1484

11(24%)t
0(0%)

• significantly elevated (p<O.OOl)
t optical density >0.62 at 670 nm was considered positive
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FiG3. PEG test (PEG 3.3%): on values obtained in patients
and controls. The vertical bars indicate the 91ean±SD and
the dotted line indicates the cut-off value to distinguish
PEG-positive cases

values). Thus an Of) of >0.62 was taken to be positive and
indicated the presence of LCs. Eleven patients (24%) with
peptic ulcer were found to have les (6 duodenal ulcer and
5 gastric ulcer).

When the Ig levels in the PEG precipitate of patients were
quantitated, a positive correlation was observed between the
Ol) values of PEG precipitate and total immunoglobulins
(IgG, IgA and IgM). This has been shown in Fig. 4 (r=0.3,
p<O.ool). A similar analysis in controls showed a very poor
correlation between the at> of the PEG precipitate and the
total immunoglobulins (r=0.05; Fig. 5).

The quantities of precipitated IgG, IgA and IgM were
compared to their serum levels according to the following
formula:

Ig content of precipitate in mg% x 100

Serum Ig level in mg%
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FiG 5. Total immunoglobulins(IgG, IgA and IgM) in PEG
precipitate of controls in gIL (r=0.05)

TABLEII. PEG precipitation of IgG, IgA and IgM in normal
and pathologicalsera

Category n IgG IgA IgM

Patients 45 9.6±9.8 21.4±1O.5* 29.2±19.0
PEG-positive cases 11 11.6±7.7 24.1±20.2* 29.5±20.3
PEG-negative cases 34 7.4±6.9 22.2±10.8* 29.0±18.8
Controls 22 10.2±7.4 12.8±6.5 23.3±21.1

The resultsare the averagesof the quantitiesprecipitatedinper centof serumlevels
Allvaluesare mean±SD • p<0.05

It was found that the mean values of all the three Ig isotypes
in the precipitates was higher in the PEG-positive cases
compared to the PEG-negative cases and controls. The mean
IgA content in the PEG precipitate of PEG-positive patients
wassignificantlyhigher than in the controls (p>O.05;Table II).

DISCUSSION
Polyethylene glycol at concentrations of 3.5% or lower
precipitates ICs preferentially. 13 We noticed a positive corre-
lation between the OD values of PEG precipitates and total
Igs in PEG precipitates evaluated by SRID. Other methods
of IC detection are based on biological assays and detect ICs
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having only one Ig isotype. The advantage of the PEG assay
is that under acidic conditions it precipitates ICs containing
different Ig isotypes and facilitates the search for antigens
(possibly IgA in our cases) and the antibodies involved by
dissociation of complexes under acidic conditions.

A significantly increased content of protein in PEG
precipitates was observed in patients with peptic ulcer when
compared to control subjects (p<O.OOI;Table I and Fig. 3).
Of the 45 patients studied, 11 (6 with duodenal ulcer and 5
with gastric ulcer) were found to have circulating ICs. We are
aware that ICs have not been detected previously in patients
with peptic ulcer. Two of the 6 PEG-positive duodenal ulcer
cases had autoantibodies against IgA and 12of the 31 PEG-
negative duodenal ulcer cases also had autoantibodies
against IgA. The clearance of ICs depends on the size, the
relative concentrations of antigen and antibody and the
chronicity of the inflammation or autoimmune condition.
One or more of these factors may explain whysome autoanti-
body positive cases were PEG-negative. Digeon et al. 13 have
also shown that 5 out of 22 of their patients with rheumatoid
arthritis who had a positive latex test were PEG-negative.
Thus, the presence of autoantibodies does not necessarily
indicate the presence of ICs.

In order to further investigate our observations on ICs, we
dissociated the complexes and searched for antigens and
antibodies. We found that mean values of all the Ig isotypes
were higher in PEG-positive cases compared to those which
were PEG-negative and in controls. The mean IgA content
in the precipitate of PEG-positive cases was also significantly
higher than that in controls. Since autoantibodies to IgA
have been shown in some of the patients with duodenal ulcer,
it is possible that the increased IgA in the PEG precipitates
may be due to IgA being present in the complexes as an anti-
gen. This however does not rule out the possibility of other
antigens, such as those from Helicobacter pylori being
involved in the complexes. The significantly increased
protein content of precipitates of PEG-negative cases as
compared to controls may be due to the presence of low
levels of ICs not sufficient to be detected by the test
employed. Using the ELISA test for the detection of auto-
antibodies we found that these antibodies were of the IgG
class. Kwitko et al.? in an-earlier study have also reported
similar findings.

The presence of IgA in ICs has been reported to activate
the alternate pathway of complement. 8 Properdin factor B is
known to be decreased in patients with peptic ulcer.'? This
supports our observation that IgA content is significantly
increased in ICs of such patients. The ICs are probably
responsible for immunoregulation rather than for producing
tissue damage, as manifestations generally associated with
circulating immune complex disease have not been described
in patients with peptic ulcer .19
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Hepatitis B virus infection in hospital personnel
A. J. ELAVIA, D. D. BANKER

ABSTRACT
Background. Healthcare workers are known to be prone

to infection with the hepatitis B virus. We did this study, as
there are only a few reports from India on the prevalence of
this infection among hospital personnel, so that a rational
and effective immunization policy could be evolved.

Method. Eight hundred and sixty-three hospital
employees including doctors, nurses, technicians, office
workers, orderlies and other ancillary staff were screened by
ELISA for both hepatitis B surface antigen and its antibody
as indicators of prior infection.

Results. Eighty-six (10%) were found to be seropositive for
hepatitis B surface antigen alone while in 138 (16%) only the
antibody was detected. We did not come across any subject
in whom both the antigen and the antibody were present
simultaneously. Seropositivity was associated with a history
of contact with blood or blood products, accidental parenteral
exposure and direct patient contact. A history of close con-
tact with a known patient with hepatitis and a past history of
jaundice showed a weaker association, while a history of
surgery or dental treatment was not significantly associated
with seropositivity. There was a significantly (p<0.5) higher
seropositivity in males than in females. The seropositivity
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was also related to the employee's socio-economic status.
Working in a dialysis unit carried the greatest risk.

Conclusion. Energetic steps should be taken' in all hospitals
for the prevention of hepatitis B virus infection among
healthcare workers.

INTRODUCTION
Hepatitis B virus (HBV) infection has long been recognized
to be an occupational risk of healthcare workers. The
chances of hospital acquired infection with HBV arise
primarily from contamination of the hands and mucous
membranes of the eyes, nose and mouth by infected blood
and body fluids. There is no evidence that HBV is trans-
mitted through the airborne route. The risk of HBV infection
following percutaneous needlestick exposure to contaminated
blood is estimated to be between 6.5% and 60%, being 45
to 120 times greater than that from human immuno-
deficiency virus (HIV) infection.' Within a hospital setting,
haemodialysis units, oncology wards and clinical laboratories
have been identified to be the main areas of risk for trans-
mission of HBV Operation theatres, blood banks and
medical wards are other high-risk areas.

The carrier rate among the general population irr India is
between 2% and 8% and in hospital personnel between 8%
and 18%.2,3 Chronic hepatitis B, a rare disease in the general
population, is common in health care personnel, and is
estimated to be one of the major causes of morbidity and
mortality due to liver disease."


