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Antigliadin antibody measurement by
chemiluminescence ELISA in the diagnosis of
coeliac disease

S R Merridew, D V Wilson, E J Williams

Abstract
Aims-To develop a chemiluminescence
enzyme linked immunosorbent assay
(ELISA) for the detection of circulating
gliadin antibodies in the diagnosis ofcoel-
iac disease. To compare this method for
linearity and sensitivity with an es-
tablished colorimetric method.
Methods-Three sets of age and sex
matched patient groups were studied: nor-
mal controls (patients with no clinical
signs of intestinal disorders); gastro-
intestinal controls (patients with a known
gastrointestinal disorder other than coel-
iac disease); and patients in whom sus-
pected coeliac disease had been confirmed
by positive jejunal biopsy. IgG antigliadin
antibody (IgG-AGA) and IgA antigliadin
antibody (IgA-AGA) titres were de-
termined.
Results-Comparison of the colorimetric
and chemiluminescence methods showed
close correlation of measured antibody
levels for both control patient groups. In
the coeliac patients correlation ofantibody
levels measured by both methods was not
possible because the colorimetric assay is
limited by the spectrophotometer's limits
of detection. This problem was overcome
by the chemiluminescence method which
was linear over a greater range and to far
higher values.
Conclusions-The chemiluminescence
ELISA performs as weli as the col-
orimetric assay at low and average anti-
body levels and has the advantage of also
giving a numerical value to higher anti-
body titres. The method was accurate and
reproducible in confirming the diagnosis
of coeliac disease in patients with positive
jejunal biopsy and was capable of moni-
toring progress of the disease.
(J7 Clin Pathol 1995;48:509-512)

Keywords: Antigliadin antibodies, ELISA, chemi-
luminescence, coeliac disease.

In the 1950s Dicke' observed that the wheat
protein, gluten, was probably the agent causing
coeliac disease. Since then, much work has
been undertaken to determine the exact patho-

genesis of the disease.2" Due to the gross de-
struction of gut villous structure in coeliac
disease, the absorptive area of the gut becomes
increasingly more permeable to macro-
molecules which in turn leads to enhanced
antibody production to various food proteins;
gliadin, the ethanol soluble fraction of wheat
gluten,5 is one of the most important of these.
A variety of methods have been used to

detect wheat protein antibodies in serum
samples ranging from haemagglutination,6
fluorescence,7 radioimmunoassay5 to enzyme
linked immunosorbent assay (ELISA)
methods.9"0 Most ELISA methods published
to date have colorimetry as their end point
detection and results are expressed either as an
enzyme index or as changes in optical density
readings. Both methods of expression have dis-
advantages when testing samples with high end
point colour as under these circumstances,
deviations from Beer-Lambert's lawmay occur.
The fact that chemiluminescence generally
shows no linear restriction fully justifies the
development of a method based on it to over-
come the inability of other methods to quantify
high antibody values without re-optimising
method conditions.
We report a method evolved from the col-

orimetric assay of O'Farrelly et al," adapted
for the estimation of gliadin antibodies on the
Kodak Amerlite System and using chemi-
luminescence detection. The new method is
an effective procedure for estimating serum
IgG and IgA antibodies to gliadin. It should
be capable of extension to measure antibodies
of other classes and subclasses, and to the
examination of other body fluids.

Methods
Normal serum samples (n = 100) were used
in both colorimetric and chemiluminescence
methodologies to set reference ranges for both
IgG and IgA gliadin antibodies.

Experimental serum samples were obtained
from 20 patients in whom coeliac disease was
diagnosed by demonstrating hyperplastic vil-
lous atrophy, hyperplasia of the crypts and
plasma cell infiltration of the lamina propria in
jejunal biopsy samples. The mean age of the
group was 39 years ranging from two to 73
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Figure 1 Optimised assay protocols for colorimetric and chemiluminescence I
estimations of serum gliadin antibodies.

Ga + Sample antiby + Antispecies immunoglobu

Luminol + p-iodophenol + 2H202 + 0H-

Aminophthalic acid + N2 + H20 + Light (max = 430 nm)

Figure 2 A schematic diagram showing the principle of luminescence immuz
the products obtained upon oxidation of luminol.

years with a ratio of seven males to 1
All serum samples in this group wer
while the patients were on a norn
containing diet.
Two groups of control serum san

examined: 20 "normal controls" (pa
disorders other than gastrointestina
and 20 "gastrointestinal controls"
with gastrointestinal disorders-for
Crohn's disease, colitis). Patients in e
were well matched for age and sex.

Serum samples from all subjects M
in 200 ,ul aliquots at - 20°C. The sar

ic assay thawed for one hour before assay of gliadin
antibodies (IgG and IgA) by both colorimetric
and chemiluminescence methods.
Apparatus-A Kodak Amerlite analyser in-

corporating an Amerlite plate washer and
reader (Kodak Clinical Diagnostics Ltd, Amer-
sham, UK); Dynatech microtitre wells (Dy-
natech UK Ltd, Billinghurst, Sussex, UK):
DynalumeMTP (white) (M41 1912/W); photo-
metric ELISA plate reader (LabSystems Uni-
skan III; Labsystems UK Ltd, Basingstoke,
UK); and colorimetric microtitre wells (Corn-
ing): disposable ELISA (25801 FB).
Reagents-Antigen was crude gliadin (batch

no. 35F-8160; Sigma, Poole, Dorset, UK). En-
zyme labelled antibodies were purchased from
Dako (High Wycombe, UK) as horseradish
peroxidase (HRP) conjugated rabbit anti-
human IgG (IgG-HRP) and antihuman IgA
(IgA-HRP). The chemiluminescent signal re-
agent was an enhanced luminol derivative (p-
iodophenol and luminol) (Kodak Clinical
Diagnostics). The substrate used in the col-
orimetric ELISA was ortho-phenylene diamine
(Sigma); the reaction was stopped with 2M
H2SO4 (prepared from Analar Conc).
Buffers-Carbonate/hydrogen carbonate

(0 1 M, pH 9 6) freshly prepared before assay.
Phosphate buffered saline (PBS) (0 1 M, pH
7.4) with added Tween-20 (0-5 ml/l), freshly

r reagent - prepared before assay.
minutes

)ed with PROTOCOL FOR OPTIMISED ELISA ESTIMATION
12SO4 OF SERUM GLLADIN ANTIBODIES

All antibody assays were- performed in 96 well
492 nm microtitre plates. Gliadin (2 mg) was dissolved

in 1 ml 0 1 M acetic acid and then diluted
(1 in 1000) in carbonate/hydrogen carbonate

ELISA buffer (0 1 M, pH 9 6) to give a concentration
of 2 jg/ml. Each well received 250 gl of this
solution. After incubation at 4°C for 18 to 24

Peroxidase hours, the wells were washed four times with
PBS. The test serum samples were diluted 1

ilin in 1000 with PBS immediately before use and
250 p1 was added to a coated well and incubated
for one hour at 37°C. The wells were again
washed four times with PBS and then 250 jl of
IgG (orIgA)-HRP diluted 1 in 1000 in PBS was
added to each well and- incubation was con-
tinued for a further hour at 37°C. A schematic
representation of the assay protocols is illus-
trated in fig 1.

zoassay and In the chemiluminescence protocol the wash
procedure was repeated and, finally, 250,l of
the enhanced luminol signal reagent was added
to each well. After 10 minutes at room tem-

3 females. perature, the chemiluminescence produced by
e obtained each sample was measured using the Amerlite
nal gluten analyser. Chemiluminescence is the production

of light by peroxidase catalysed oxidation of lu-
nples were minol as illustrated in fig 2.
tients with The colorimetric ELISA estimation ofserum
1 diseases) gliadin antibodies was carried out as described
(patients by O'Farrelly et al." Following the initial pro-
example, tocol as for the chemiluminescence method,

-ach group substrate (250 jA) was added and incubated at
room temperature for 30 minutes. The reaction

vere stored was stopped with 2M H2SO4 (50 jt) and the
nples were colour read on the plate reader at 492 nm.
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Diagnosis of coeliac disease by chemiluminescence ELISA

Intrabatch CV calculated at three antigliadin antibody titres (low, middle and high)
where n = 5.

Chemiluminescence Colorimet
method method

Antigliadin antibody titre Mean (AEI) % CV Mean (E

IgG-AGA
low 1-478 6-43 1-688
middle 7-962 3-45 6-556
high 29-26 1-75 34-98

IgA-AGA
low 0-502 5-58 1-256
middle 9-092 2-77 8-890
high 27-46 2-87 17-98
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high EI. The assaywas accepted ifthe calculated
control value came within 10% of the mean of
the previous assay results.

Results
6-46 The reference ranges were established by es-
3408 timating IgG and IgA antigliadin antibodies
5-65 (IgG-AGA, IgA-AGA) using a large number of
489 normal serum samples (n =100). The IgG-
2-65 AGA EI range was 0 to 3 0 for the colorimetric

assay and 0 to 2-7 for the chemiluminescence
assay. For IgA-AGA, the colorimetric assay and

* the chemiluminescence assay ranges were both
. 0 to 2-0. In this study the 20 "normal controls"

gave a normal EI distribution for both IgG-AGA
m andIgA-AGAwhen estimatedbyboth methods.

The chemiluminescence assay compared fa-
. vourably with the colorimetric assay, giving cor-

relation values of r=0 901 for IgG-AGA and
r=0-913 for IgA-AGA. The gastrointestinal

; . controls gave correlation values ofr= 0 975 for
m * IgG-AGA and r=0-932 for IgA-AGA. Cor-

: . relation for the two control groups taken as a
* whole gave values ofr = 0 970 forIgG-AGA and

I r= 0-925 for IgA-AGA.
IgG AGA In the patients with coelic disease, confirmed

on jejunal biopsy," correlation ofEIs for the two
methods was not possible because the col-

* orimetric assay was curtailed by the spectro-
photometer's limits of detection.

Intrabatch coefficients ofvariation (CV) were
calculated at three antibody titres for both
methods (table).

Interbatch CVs were calculated for the chemi-
luminescence method giving values of 2 95 and

* . 7 0 for IgG-AGA and IgA-AGA, respectively,
* and 5 33 and 9 7 for the colorimetric assay.

* Both IgG-AGA and IgA-AGA show a clear
* demarcation ofEI values separating the control

serum samples from those of the patients with
* * coeliac disease (fig 3).
IgA AGA

coeliac disease

Figure 3 Distribution of serum antigliadin antibodies in a normal control population
(n =20), in patients with other gastrointestinal (GI) disorders (n= 20), and untreated
coeliac disease (n = 20). All of these EIs were estimated by the chemiluminescence ELISA
method. A: Serum IgG-AGA upper limit of normnal, EI=2-7. B: Serum IgA-AGA
upper limit of normal, EI= 2-0.

For both assays, the first three wells of each
plate were blanks containingPBS (250 gl) which
replaced the diluted serum. At least two other
blank triplicates were set up at variable points
on the plate to avoid the "edge effect" commonly
seen in ELISA methods. Each sample to be as-
sayed was set up in triplicate and the analyser
readings used to calculate the results. Antibody
binding was expressed as the ELISA index (EI).
Quantifying absolute antibody concentration
was not attempted, as antibodies to such a
heterogenous compound as gliadin may have
noticeably differing structures and avidities.
The enzyme index was calculated as follows:

EI Mean of light index reading of test in triplicate
Mean of light index reading of blank in triplicate

Discussion
The chemiluminescence method described here
confirms that both IgG and IgA antibodies to
gliadin are significantly raised in patients
with untreated coeliac disease. The chemi-
luminesence method is not difficult to perform,
is easily automated and has the advantage of
being economical with reagents. The method
is sensitive, giving a numerical value which is
reproducible and is a useful measure of the
degree of immunological response to gluten. It
may be considered less hazardous than the
established colorimetric assay as the substrate,
o-phenylene diamine, has now been reported
to be a carcinogen.
The results ofthis study indicate that in cases

of untreated coeliac disease, reliable diagnostic
conclusions may be drawn by measuring
antigliadin antibodies using the chemi-
luminescence method. Both IgG and IgA serum
gliadin antibody titres were elevated in cases
where the diagnosis of coeliac disease had been
confirmed by a jejunal biopsy thus complying
with the Working Group of the European
Society of Paediatric Gastroenterology and
Nutrition criteria. 3 Neither a further biopsy nor

Each assay was controlled for quality using
serum samples ofknown high antibody titre and

n,, I
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a gluten challenge were undertaken as this was
not considered necessary where the biopsy was
conclusive.13

Elevated IgG-AGA titres were seen in a few
patients with gastrointestinal disorders other
than coeliac disease-for example, other food
intolerances. These patients had abnormal
jejunal mucosae on biopsy, but histology was

not consistent with coeliac disease. Measure-
ment of serum IgG-AGA titres, however, was

less sensitive with a specificity in the non-

coeliac disease group of 90%. Measurement of
IgA-AGA and IgG-AGA titres in those with
coeliac disease resulted in 100% sensitivity.
The greater linearity and wider measurement

range of the chemiluminescence method per-

mits quantification of gliadin antibodies at
higher titres and thus provides a method for
monitoring the progress oftreatment in patients
with confirmed coeliac disease-for example,
compliance to, and the rate of response to, a

gluten free diet are easily measured.
More recently, we have successfully applied

the method to salivary samples and hope that
it will be of even greater diagnostic value in
paediatric patients.
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