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Immunology and immunogenetics of diabetes mellitus
C. B. SANJEEVI, V. SESHIAH

INTRODUCTION
Diabetes mellitus (DM), a disease of metabolism and
blood vessels, has a strong immunological basis in both its
aetiology and its complications. The immune system con-
tributes to these and is also itself affected by the disease.
The immunology and immunogenetics of DM may be dis-
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cussed under the following headings:

1. The immunology of IDDM! (Insulin dependent diabetes
mellitus or type I)

2. The immune response to insulin and its sequelae-
3. Diabetes affecting the immune system?
4. Immunogenetics of diabetes mellitus'
5. Gene therapy in IDDM4

IMMUNOLOGY OF IDDM
Major advances over the last decade have led to a better
understanding of the immunology of diabetes particularly
the immunopathogenesis of type I DM. The interaction
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of genetic predisposition with an environmental trigger is
crucial to the onset of 100M. Previously it was said that
the patients possessing HLA-OR3 or OR4 were prone to
develop 100M, and a combination of both OR3 and OR4
in an individual increased the likelihood of his developing
100M. Present knowledge has identified that HLA-OQ,
which lies close to the HLA-OR genes in chromosome 6,
is responsible for susceptibility to IOOM.4 The viruses
commonly implicated in the aetiology include Coxsackie
B4, Mumps, Rubella, Cytomegalovirus, Epstein Barr
virus, Varicella virus and Encephalomyocarditis virus."
The aetiological agent which triggers the process reinains
unknown in the great majority of patients. Eighty per cent
of 100M occurs in young children. There is a notable
seasonal variation with autumn and winter peaks, showing
slight excess in males. There is a subgroup of 100M which
is characterized by a late onset with female preponder-
ance along with other evidence of endocrine autoimmunity.
Immunological evaluation reveals the presence of three
types of antibodies-Complement fixing islet cell anti-
bodies (CF-ICA), non-complement fixing islet cell
antibodies (ICA) and islet cell surface antibody (ICSA).

ICA
The non-complement fixing variety of ICA reacts with
common intracellular antigens present on all cells of the
-islets of Langerhans. This ICA is organ specific. The ~
cells lack the capacity to regenerate unlike the (I and
PP cells. This might be one of the reasons why~ cells are
lost in spite of the ICA being organ specific. Patients with
long standing ICA should be tested for the presence of
endocrine antibodies.

CF-ICA
If a non-diabetic person possesses CF-ICA the chances of
his developing 100M are higher than if he had ICA alone.
In fact CF-ICA can act as a marker for the future develop-
ment of 100M. 6 The CF-ICA is directly specific for the ~.
cells of the islets of Langerhans and is therefore a more
reliable marker for ~ cell damage.

ICSA
ICSAs would certainly appear to have a greater patho-
genic importance than ICAs since they represent the initial
attack on the plasma membrane of the viable # cells.
These antibodies are directed to the antigen present on
the cell surface of the ~ cell. Immunoglobulin obtained
from ICSA positive sera produce inhibition of glucose
induced insulin release when isolated rat islet cells are
incubated for a short period without the addition of the
complement. '

Cell mediated immunity
Examination of the pancreatic ~ cell of 100M reveals
active insulitis with lymphocyte and macrophage infiltra-
tion. The process of destruction starts at the ~ cell itself.
In the genetically predisposed individual, viruses or other
environmental triggers enhance the production of.r inter-
feron by the ~ cell which is a known inducer of HLA-OR,
OQ expression. This aberrant expression of the defective
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HLA (which predisposes the individual to 100M) attracts
helper T-Iymphocytes which bind with the expressed OR
and the viral antigen and become activated. The activated
helper T-Iymphocytes stimulate the Bvlymphocytes to
secrete antibodies directed against the ~ cell leading to
their destruction. The helper T-Iymphocytes also activate
the cytotoxic T-Iymphocytes that bind with the HLA-A,
Band C present on the surface of the ~ cells leading to the
destruction of the ~ cell. Since the.~ cell cannot regenerate,
100M ensues.'

IMMUNE RESPONSE TO INSULIN ANO
ITS SEQUELAE
Insulin is commonly prescribed by physicians to patients
with uncontrolled diabetes mellitus. In patients who are
insulin dependent diabetics, exogenous insulin adminis-
tration is mandatory. In non-insulin dependent diabetes
mellitus (NIOOM) insulin administration is recommended
when there is severe hyperglycaemia or there are compli-
cations of diabetes. In gestational diabetes mellitus insulin
injections are prescribed to maintain normoglycaemia.

In all these situations, insulin antibodies to the adminis-
tered insulin are produced. These insulin antibodies are
responsible for various complications which can be avoided
if care is taken to choose the most suitable insulin prepara-
tion. !The following sections discuss the factors responsible
for the production of insulin antibodies, the complications
due to these and the ways in which they can be overcome.

TABLE I. Factors responsible for the formation of insulin
antibodies

Factors

1. Insulin preparation
(i) Acidity of insulin

(ii) Adjuvants in insulin
(iii) Source of insulin

.2. Route of administration
3. Age and sex of the patient
4. Genetic susceptibility

TABLE II. Complications due to insulin antibodies

Complications

1. Insulin allergy
2. Insulin resistance
3. Lipoatrophy
4. Hypoglycaemia
5. Shortening of remission period
6. Faetal hyperinsulineamia and neonatal hypoglycaemia

Insulin antibodies
Insulin antibodies develop several weeks after the starting
of insulin (whether it is of the beef, pork or even human
variety). The antibodies develop earlier to bovine than to
porcine insulin? and are of the IgG class. Insulin
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antibodies may bind to insulin and form immune complexes
with their attendant complications.

pH of insulin: The initial form of insulin given deter-
mines the subsequent response of the patient. The acidic
form of crystalline porcine insulin produces a greater anti-
body response than the neutral form. If a neutral form of
insulin is given first followed by the acidic form of insulin
the level of antibody produced is much lower.

Adjuvants in insulin: Zinc, which is present in long
acting preparations of insulin, is another cause for insulin
antibody production. Protamine in Isophane or NPH
insulin is yet another substance that is responsible for the
production of insulin antibody. It is derived from fish
sperm and produces high antibody levels in addition to
allergic reactions at the injection site. It also stimulates
complement production.f

Source of Insulin: Bovine insulin is more immunogenic
than porcine insulin and purified bovine is more
immunogenic than purified porcine insulin. However,
purified human insulin is less immunogenic than porcine
insulin. If not maintained under ideal conditions, purified
insulin develops the potential to produce antibodies when
injected. Patients benefit if they are switched over to
purified insulins. Their insulin requirements fall and the
antibody levels decrease.

Intravenous vs. subcutaneous route: The degree of anti-
body formation may depend on the route of administration.
A state of adaptation or tolerance is produced and very
small quantities of insulin antibodies are formed when
insulin is administered such as during continuous
intravenous infusion. However, since insulin is never
given intravenously for long periods this is not certain.
Breaks in insulin administration by the subcutaneous
route are responsible for the development of a heightened
antibody response and this leads to the development of
insulin resistance. Administration of purified rather than
impure insulins in these situations (such as during surgery
and pregnancy) overcomes this problem.

Miscellaneous: The antibody production to injected
insulin also depends on the genetic susceptibility of the
individual. Patients with HLA-DR7 show higher levels of
insulin antibody when compared to those with HLA-D89
who are unresponsive even to immunogenic bovine insulin.

Women tend to produce more antibody than men after
six months treatment with beef isophane insulin. No such
sex difference has been found with beef lente insulin.
Further, as the patient ages, a decline in the antibody
production is observed. 10

Complications due to insulin antibodies
Allergy: Allergy to insulin is a very rare but life-threatening
complication. Patients may give a prior history of treat-
ment with bovine insulin and skin testing with bovine
insulin may result in a wheal and flare. Desensitization is
often successful. In most instances, insulin allergy is due
to the zinc component of the insulin preparation. II

Resistance: Insulin resistance is rare. Patients with insulin
resistance show high levels of insulin antibodies. However,
most patients develop insulin antibodies but do not
develop insulin resistance. Reduction in the insulin anti- .

body level reduces insulin requirement. Such a reduction
is brought about by switching from conventional to purified
insulins. Antibody mediated insulin resistance usually
occurs during the first year of treatment. Nearly one-third
of the patients with insulin resistance also show insulin
allergy. While IgE is raised in insulin allergy, IgG is elevated
in insulin resistance. Desensitization may aggravate anti-
body mediated insulin resistance. The use of sulphated
insulin overcomes this resistance.

Lipoatrophy: This occurs at the site of insulin injection
in about 25% of patients treated with conventional bovine
insulin. Lipoatrophy is a local form of immune complex
disease in which insulin and the contaminating protein
along with antibody and complement produce inflamma-
tion and destruction of the subcutaneous tissues. It seems
to occur more often in females than in males and patients
show elevated levels of anti-insulin antibody. Purified
insulin does not cause this complication.

Miscellaneous: Unexplained' hypoglycaemia occurs
sometimes in patients taking conventional bovine insulin,
due to dissociation of insulin from the insulin-insulin anti-
body complex. The increase in the free insulin level
results in hypoglycaemia. The dissociation of insulin from
the insulin-anti-insulin antibody complex frequently
occurs during carbohydrate restriction or increased
utilization.'?

Insulin injected normally does not cross the placental
barrier. However, when insulin is bound to its antibody,
this insulin-antibody complex crosses the placental barrier.
Thus when pregnant mothers are to be given conventional
bovine insulin, the insulin antibodies that develop form a
complex and cross the placental barrier to stimulate the
foetal pancreas. Insulin antibody is of the IgG class which
can cross the placenta on its own and stimulate the foetal
pancreas. This results in the release of insulin and pro-
insulin from the foetal pancreas. Increased carbohydrate
utilization (available from the maternal circulation) is
thought to lead to the development of foetal macrosomia
although this is controversial. Soon after the delivery of
the macrosomic foetus, the non availability of adequate
carbohydrate from the maternal source, in the presence
of excess insulin produces neonatal hypoglycaemia.

DIABETES AFFECTING THE IMMUNE SYSTEM
In well-controlled diabetics the incidence of infection is
the same as that in non-diabetics but in diabetic patients
the infections tend to be severe and protracted.!' The
increased glucose concentration in the blood, tissue fluid
and urine of diabetic patients favours the growth of various
microorganisms and fungi. Mucocutaneous candidiasis
and staphylococcal infections are more common in patients
with diabetes!"

Cell mediated immunity
Defects have been demonstrated in the functions of the
neutrophils, macrophages and lymphocytes of diabetics.
Abnormalities have been demonstrated in neutrophil
movement in diabetics as also in their non-diabetic first
degree relatives. This defect is independent of blood
glucose levels, blood urea, plasma insulin or the adminis-
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tration of oral hypoglycaemic agents. IS It is likely that
there is an intrinsic neutrophil defect in diabetes which
may be HLA related. The phagocytosis by neutrophils is
normal in diabetics but there is poor target killing. 16

In animal models it has been shown that macrophage
chemotaxis as well as the macrophage phagocytosis is
normal in diabetes. The response of macrophages to migra-
tion inhibition factor is reduced in uncontrolled
hyperglycaemia but is improved after treatment with
insulin.?

In types I and II OM there is decreased lymphocyte
blast transformation which becomes normal with insulin
treatment. Both T- and B-lymphocytes have a deficient
capacity to respond to mitogenic stimuli in diabetics.
There is also a decrease in the insulin receptors on a
diabetic's lymphocytes which might be the cause of the
decreased response to antigenic stimuli.

Humoral immunity
There is an increased prevalence of IgA deficiency in
children with type I diabetes. The antibody forming cells
are decreased in diabetics compared to normals. How-
ever, post-immunization antibody formation has been
found to be normal in diabetic patients.

IMMUNOGENETICS
Several genes have been studied whilst exploring the
pathogenesis of diabetes mellitus. They include the insulin
gene on chromosome 11, class I and II genes ofthe major
histocompatibility complex (MHC) on chromosome 6,
the insulin receptor gene on chromosome 19, the gene for
heavy chain immunoglobulin on chromosome 14 and the
gene for light chain immunoglobulin on chromosome 2.

Genetics of IDDM
100M is strongly associated with certain antigens of the
human MHC located on the short arm of chromosome
6. The human MHC has genes that encode three classes
of antigens called class I, class II and class III. The class I
molecules code for HLA-A, Band C which are expressed
on virtually all nucleated cells of the body. Class II genes
code for products of the HLA-O region, namely OP, 00
and OR molecules that are consecutively expressed on
several haemopoietic cell lineages, some macrophages
and dendritic cells. Their expression can be induced on
several other cell types, for example endothelial and
epithelial cells. Class III genes code for the complement
protein factors B, C2 and C4.

100M is associated with HLA-OR3 and OR4, the fre-
quency of which are increased (95%) when compared to
normal controls (40%), while the frequency of OR2 is
decreased. ORI also shows a positive association with
IOOM.171t is not known whether the relevant susceptibility
or resistance related factors are OR determinants
themselves or other class II determinants in linkage dis-
equilibrium with OR or non-class II genes in this genetic
region.l" this is being intensively studied. HLA-Ow
specificities, as defined by homozygous typing cells,
appear to be genetically subtypic to OR with each Ow

.
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specificity being associated with only one OR specificity.
The Ow4 subtype of OR4 is increased in OR4+ 100M
compared to controls. In contrast, Ow2 specificity is
decreased in OR2+ 100M when compared to OR2+
controls, making HLA-OR subtyping all the more
important. 19

Diabetes mellitus is known to occur in three species.
They are the bio-breeding rat, the non-obese diabetic
(NOO) mouse and man.I? In the bio-breeding rat a gene
within the MHC as well as an autosomal recessive gene
that produces a profound decrease in T-lymphocytes con-
tribute to disease susceptibility.?' In the NOO mouse,
both a recessive NOO gene on chromosome 17 (within the
MHC) and a recessive NOO gene on chromosome 9
(between the T-lymphocyte marker 0 and the malic
enzyme) must be present in backcross mice for diabetes
to develop.F In humans, a gene or genes within the MHC
contribute to the development of type I diabetes. In addi-
tion to the MHC an initial report indicates a gene linked
to haptoglobin polymorphism may also be required for
the development of diabetes.P If confirmed, this finding
would indicate that in humans two genes acting in concert
are essential for the development of diabetes. Discovery
of such a gene would greatly improve the genetic predic-
tion of diabetes risk in siblings. HLA and haptoglobin
identical siblings have a risk of diabetes approaching that
of identical twins (approximately 50%).

Serological and Restriction Fragment Length Poly-
morphism (RFLP) studies of MHC class II genes have
shown that HLA-OO genes, which are in linkage dis-
equilibrium with HLA-OR are more strongly associated
with 100M than the OR genes. In particular a 3.7-kb
Bam HI fragment hybridizing with a 00 ~ probe is more
common in OR4 diabetics than in controls. According to
Todd and others, 17it is the amino acid at position 57 in the
00 ~ molecule which determines susceptibility or resis-
tance to 100M. The presence of aspartic acid (Asp) at
position 57 confers resistance in a dominant manner.
Residues at position 57 in both the 00 ~ alleles are neces-
sary for disease development in 94% Caucasian type I
diabetics. The requirement of homozygosity ofthe Asp 57
negative 00 ~ allele may explain the apparent recessive
inheritance of the MHC linked susceptibility to 100M in
man. Recessive inheritance is unusual in HLA class II
associated susceptibility to autoimmune disease and
suggests a distinct immunological mechanism. 17The OR2
Ow2, 00 ~ allele is unique in that a single dose of this
gene provides strong protection against 100M, though
the mechanism of this OR2 mediated 100M protection is
not known. These arguments fit the hypothesis that,
because of its position (looking inside the putative 00
molecule antigen binding cleft), amino acid 57 can inter-
fere with and prevent appropriate lodging of the antigen
supposedly involved with the development of 100M.
Consequently, recognition of the antigen and class II
molecule by the cell receptor is affected, which in turn
influences the development of aggression directed against
the ~ cells of the pancreas. It has also been reported that
mumps vaccination may lead to clinical manifestations in
someone predisposed to diabetes.f
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Insulin gene and IDDM
The insulin gene is located on the short arm of chromosome
11. It is 1355 base pairs long and comprises three exons
separated by two introns. The first exon contains sequ-
ences that specify ribosomal binding sites on the final
mRNA product. The second exon contains the start codon
followed by sequence coding for the signal peptide, B
chain and C peptide. The third exon contains sequences
coding for the A chain which is followed by the 3' end of
the gene containing the poly A tail which is located 74
nucleotides from the stop codon. The regulatory sequences
are found in the 5' end of the gene.> The incriminated
part of the gene, 5' flanking region, whi~h. is highly
polymorphic is subdivided into alleles contaInI~g on~ of
three DNA inserts of variable length: short DNA insertions
of 0-600 bp called the class I allele; intermediate sized
insertions of 600-1600 bp class II alleles and long DNA
insertions of 1600-2200 bp called class III alleles. The nuc-
leotide structures of these 3 insertions are very similar,
being composed of a variable number of 14 bp oligo-
nucleotides in the sequence ACAGGGGTGTGGGG.

Class II molecules are uncommon in Caucasian subjects
and are found with high frequency in American blacks.
The frequency of the class III alleles is low in Asians.
Using insulin gene probes, studies have been done ~o
search for the disease association with the polymorphic
disease locus in the 5' flanking region-the genotype
frequency in 76% of type I diabetics showed a greater
preponderance of the homozygous class I insertions
compared with 44% in controls." The strength of the
association of type I diabetics with genotype 111(homo-
zygous for class I) was found to be stronger than that of
type II diabetics with the genotype 3/3 (homozygous for
class III). There was no interaction between the class I
insulin gene alleles and HLA antigens.F

Gm and Km allotypes and IDDM
On the long arm of chromosome 14, there is a region
containing genes coding for the heavy chain of human
immunoglobulin. Schernthaner and others reported an
interaction between the HLA and Gm allotype in IDDM.28
Subsequent work involving a larger diabetic population
showed no interaction between Gm allotypes and HLA
haplotypes." Retinopathy and nephropathy, t?e mic~o-
vascular complications of IDDM, may be associated with
the genes in the MHC and the immunoglobulin heavy
chain loci. Using DNA probes to the Ig switch region (Sm
and Sal) and D14S1, a significant decrease in a 2.6-kb Sst
I enzyme/Sm fragment was seen in patients with protein~ria
when compared with patients who did not have comphc~-
tions (after at least 15 years of diabetes) and a decrease In
the 6.9-kb Sst/Sal fragment in patients with retinopathy
when compared with patients without complications. 3D
This association was found only with the complications
and not with the disease.

The short arm of chromosome 2 codes for the kappa light
chain. Adams and others" showed that there was a signi-
ficant increase of Kml in IDDM patients and in families
with more than one affected member. Field and othersf
subsequently showed no association between Kml and

IDDM. Further, on chromosome 2 below the region
coded for the kappa light chain, there is a gene encoding
for the Kidd blood group antigen system. Hodge and
others= showed a significant linkage between Kidd blood
group antigens and IDDM, but subsequently even this
was disproved by Dunsworth and others" who showed no
linkage between IDDM and the Kidd marker.

Genetics of NIDDM
Polymorphism in the 5' flanking region of the insulin gene
was studied in patients with NIDDM. In type II diabetics
a greater preponderance of the genotype homozygous for
the class III allele was found. Pedigree analysis, looking
for linkage of polymorphic inserts with diabetes has
shown that there is no close linkage between DNA inserts
flanking the insulin gene and NIDDM.

Insulin gene mutants have been described in family
studies and patients who present with hyperinsulinaemia,
Amino acid substitution within the proinsulin molecule
was identified. When genomic DNA was digested with
the restriction enzyme Mbo II from patients with B chain
mutants, a different pattern was observed due to the loss
of the cutting site for this enzyme. 25

Maturity onset diabetes mellitus of the young (MODY)
represents a distinct genetic entity, where. the pattern ~f
inheritance is suggestive of autosomal dominant transmis-
sion. This has been studied for polymorphism in the 5'
flanking region of the insulin gene but no disease association
was found.P No association was found too between HLA
antigens in chromosome 6 and MODY. The insulin re~ep-
tor gene located in the chromosome 19 was also studied.
After the cloning of the insulin receptor cDNA, RFLP
studies done in MODY pedigrees revealed a lack of linkage
between the receptor gene and MODy.35

GENE THERAPY AND IDDM
Gene therapy may be defined as an intervention in which
the genome of a patient is purposely altered to ameliorate
a pathological condition. It can be subdivided into germ
cell and somatic cell gene therapy. Based on ethical and
practical criteria, germ line therapy is not feasible in
human subjects.

In a somatic cell gene delivery system, cells from
patients are removed, cultured in vitro, transfected and
reimplanted. The factors that need to be considered are
choice of cell type, the cell donor, the transfection protocol
and the site of reimplantation. To achieve this aim the
following conditions must be worked out:

1. the transfected cells must be characterized before
implantation;

2. the genes should be delivered efficiently and the
desired level of gene expression achieved;

3. it should be possible to use cells derived from different
. tissues for transfection and to reimplant them into diffe-

rent anatomical positions;
4. it should be possible to detect, monitor and perhaps

modulate the function of the transfected cells after
implantation;
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5. the implanted cells must be engineered so that they can
be completely destroyed or inactivated at any time
after implantation; and

6. the system must have clear therapeutic benefit and
must not subject the patient or the population to undue
risk.

Additional constraints must be taken into account, for
somatic cell gene therapy of diabetes in choosing the type
of cell to be transfected with the insulin gene and the site
of subsequent implantation. This is because accurate
minute to minute regulation of the patient's insulin secre-
tion must be maintained. In IDDM the cell type of choice
cannot be b cells because normally they are inaccessible,
are often destroyed and their number reduced. The search
for a donor cell type that is capable of being engineered to
process insulin and regulate insulin secretion should begin
with a cell type that is specifically adapted to protein secre-
tion. Hepatocytes which are intimately involved in glucose
homoeostasis and capable of processing proinsulin are
suitable. Experiments have been conducted in the mouse
to test gene therapy for diabetes. Mouse Ltk" cells (a
cultured fibroblast cell line deficient in thymidine kinase
activity) were transfected with the thymidine kinase gene
and a fusion gene (pHINT5) designed to express the
human preproinsulin messenger RNA resulted in the pro-
duction of proinsulin but not mature insulin. Another
clonal line Ltk+Ins was chosen that contained several
copies of the human insulin messenger RNA. Nude mice
were chosen (which were immunocompetent) and were
given 107 Ltk+Ins cells intraperitoneally and serum samples
obtained 2 to 3 times per week after glucose deprivation.
Between 7 and 14 days after injection, the glucose levels
started falling with a corresponding increase in the insulin
level. The results of the experiment revealed that trans-
karyotic implantation can be used to deliver functional
insulin genes and to reduce serum glucose levels in mice.
In another experiment by the same group.t" C3H mice
were treated with streptozotocin and the fasting serum
glucose levels measured 10 to 15 days later. Ten mice that
had serum glucose more than 400 mg% were given intra-
peritoneal injections of Ltk+Ins cells. These mice were
then immunosuppressed. In a week's time 5 out of 10mice
showed a decline in serum glucose and in two weeks' time
normoglycaemia was restored. In the remaining 5 mice
there was a transient or no decline in glucose levels indicat-
ing poor immunosuppression. Control diabetic mice had
no reduction in serum glucose levels. These experiments
open new avenues for experimentation and raise the pos-
sibility of a cure for diabetes mellitus in the future.

SUMMARY
Diabetes mellitus, a metabolic and vascular disease, has
a 'strong immune basis for its aetiology and complica-
tions. The immune system not only contributes to its
aetiology and its complications but is itself affected by the
disease. In the immunopathogenesis of type I diabetes
mellitus, the role of islet cell antibodies, complement fixing
islet cell antibodies, islet cell surface antibodies and the
HLA with reference to the aetiology have been described.
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The role of antibodies formed against injected insulin in
the complications of diabetes mellitus and the factors that
are responsible for the antigenicity of insulin preparations
are discussed.

The role of genetic factors and the various attempts that
have been made to study many genes beginning with the
HLA genes in the causation of the disease have been
analysed. Gene therapy is emerging as a potential form of
treatment for a variety of genetic disorders and an attempt
has been made to use this form of therapy in diabetes
mellitus in animals. This raises the possibility of a perma-
nent cure for diabetes mellitus in the not too distant future
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Use of affinity purified heterologous antibodies in
an ELISA for the detection of Entamoeba histolytica in
faecal specimens
B. M. GANDHI, M.IRSHAD, S. K. ACHARYA, J. C. SAMANTRAY, B. N. TANDON

ABSTRACT
A simple and sensitive enzyme linked immunosorbent assay
(ELISA) was developed to detect Entamoeba histolytica
antigen in human faeces using an affinity purified
heterologous antibody system. Antibodies purified from
pooled human sera of patients with amoebic liver abscesses
were used as capture antibodies and peroxidase labelled
hyperimmune serum from the rabbit was used as the
developing antibody. Only one stool sample was obtained
from each subject. Stool samples were positive by ELISA
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in 117 out of 121 (97%) patients with E. histolytica. In
addition 52 of 152 (33%) subjects with no demonstrable
parasite in a single stool examination, and 39 of 141(28%)
subjects with infections other than E. histolytica were also
positive. The ELISA was negative for amoebic antigen in
16 of the 17 (94%) stool samples from apparently healthy
subjects in whom no cysts or trophozoites of E. histolytica
were seen by microscopy in 4 to 5 stool samples. In
endemic areas the ELISA is a useful diagnostic tool and
can be used as a routine screening test.

INTRODUCTION
Entamoeba histolytica has a widespread distribution in
tropical and subtropical areas with infection rates as high
as 80% .1-5 In spite of the introduction of new sensitive
serological assays for detecting specific E. histolytica
antibodies=" and circulating antigens.P"! the diagnosis of
invasive intestinal amoebiasis is still largely dependent
upon microscopic identification of cysts and trophozoites


