Journal of Biotechnology Research Center Vol. 11 No.2 2017

Serological Study for Celiac Disease among Sample of Iraqgi Patients
Ol ) puda pal) (e Adad (Adaiad) dpala ) AV 1Al (i yad Ayliaa A 2
Mohammed Abbas Waheed Amina N. AL-Thwani Mohammed -E-Muhsin * Rabab Kassim*
Genetic Engineering and Biotechnology Institute/ Baghdad University
* Iragi Central Public Health Laboratory
* Sal) auld iy * i S lada ﬁjlﬂ.\k\.«) s g (wbe daaa

*daall b)) g/ S all )

E-mail: mhabwel966@gmail.com

Abstract

This study aimed to detect the celiac disease by using serological markers including AGA and
Ttg. Celiac disease (CD) is a complex small intestinal disorder due to a dysregulated immune
response to wheat gliadin in children and adults. A total of 412 suspected patients with celiac
disease of males and females with age rang (1-48) year, attended Central Public Health
Laboratory (CPHL) Baghdad/ Iraqg during the period between December 2015 - April 2016, only
fifty patients with celiac disease with age rang 1-40 were confirmed by two serological test which
were Anti-gliadin antibodies (AGA) and Anti-Tissue transglutaminase (tTG) conducted by
ELISA. The results, showed that 73 (17.72 %) of patients were seropositive AGA-IgA, and 83
(20.15%) were seropositive for AGA-1gG, whereas 67 (16.27%) were seropositive for both IgA
and 1gG of AGA test. The seropositive patients for tTG- IgA and tTG -1gG were 60 (14.56 %),
and 69 (16.75 %) respectively. The seropositive for both (tTG -IgA and 1gG) represented 53
(12.87 %) patient.

Keywords: Celiac disease (CD), autoimmune disease, Anti-gliadin antibodies (AGA), Anti-Tissue
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Introduction

Celiac disease (CD) is a chronic, multiple-organ autoimmune disease that affects the small intestine in
genetically predisposed children and adults. It is begun by the ingestion of gluten-containing foods. It is
also referred to as celiac sprue [1], gluten-sensitive enteropathy, or nontropical sprue. Celiac disease is
caused by a reaction to gluten, which are various proteins found in wheat and in other grains such as
barley, and rye [2]. Classic symptoms include gastrointestinal problems such as chronic diarrhea,
abdominal distention, malabsorption, loss of appetite, and among children failure to grow normally [3].
The exposure of small intestine to the gluten may lead to the abnormal immune responses and may
produce different autoantibodies that can affect a number of different organs [4]. In the small intestine
this causes an inflammatory reaction and maybe produces the shortening of the villi lining the small
intestine (villous atrophy), this affects the absorption of nutrients, subsequently leading to anemia [5].

As a general rule, the diagnosis of CD can be established by serological tests, such as: anti-tissue
transglutaminase (anti-tTG), Anti-gliadin antibodies (AGA) and anti-endomysium (EMA) auto-
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antibodies, but the confirmation of the intestinal damage depends on the small bowel biopsy and
histological analysis [6].
Materials and Methods
Patients
A total of 412 suspected patients with celiac disease of males and females were enrolled in this study,
with age ranged 1- 40 year, attended Central Public Health Laboratory (CPHL) Baghdad/ Iraq during
the period December 2015 - April 2016.
Samples Collection
Three milliters of venous blood collected from all subjects under good aseptic precautions using
disposable, latex gloves and syringes. The collected blood allowed to clot in serum tube naturally at
room temperature, and then separated by centrifugation at 1500 x g for 10 minutes use for serological
tests. All samples were labeled by a serial number and the person's name, then immediately frozen at -
20°C.
Serological tests applied for diagnosis of Celiac Disease
In the current study, only AGA and tTG tests were used experimentally and its results were
documented in this work according to the recommendations of North American society in 2013 for the
study of CD guideline (NASSCD) [7].
Anti-Gliadin IgA and IgG antibodies
This test carried out to detect the Anti-Gliadin antibodies type IgA and IgG by ELISA depending on
instruction of Manufacture's Company (Immuochem/ Belgium).
Purified gliadin from wheat was bound to microwells. Antibodies against this antigen, if present in
diluted serum or plasma, bind to the respective antigen. Washing of the microwells removes unspecific
serum and plasma components. Horseradish peroxidase (HRP) conjugated anti-human IgA or 1gG
immunologically detects the bound patient antibodies forming a conjugate/antibody/antigen complex.
Washing of the microwells removes unbound conjugate. An enzyme substrate in the presence of bound
conjugate hydrolyzes to form a blue colour. The addition of an acid stops the reaction forming a yellow
end-product. The intensity of this yellow colour is measured photometrically at 450 nm. The amount of
color is directly proportional to the concentration of IgA or IgG antibodies present in the original
sample.

e The test is considered positive if the sample result is > 12 U/ml.

e The test is considered negative if the sample result is < 12 U/ml.

Calculation and interpretation of the results
A standard curve was constructed by plotting the mean absorbance optical density obtained
from each standard against its concentration with absorbance value. The concentrations of unknown
samples were estimated from the standard curve by interpolation.
Anti-tissue Transglutaminase IgA and IgG antibodies
This test carried out to detect the Anti-tissue Transglutaminase antibodies type IgA and 1gG by ELISA
depending on instructions of Manufacture's Company (Euroimmun / Germany).
The ELISA test kit provides a semiquantitative or quantitative in vitro assay for human autoantibodies
of the IgA or 1gG class against tissue transglutaminase in serum or plasma. The test kit contains
microtiter strip each with 8 break-off reagent wells coated with human tissue transglutaminase. In the
first reaction step, diluted patient samples were incubated in the wells. In the case of positive samples,
specific IgA or IgG antibodies will bind to the antigens. To detect the bound antibodies, a second
incubation was carried out using an enzyme-labelled anti-human IgA or IgG (enzyme conjugate)
catalyzing a color reaction.

e The test is considered positive if the sample result was > 20 U/ml.

e The test is considered negative if the sample result was < 20 U/ml.
Calculation and interpretation of the results
A standard curve was constructed by plotting the mean absorbance optical density obtained from each
standard against its concentration with absorbance value. The concentrations of unknown samples were
estimated from the standard curve by interpolation.
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The sensitivity and specificity of the AGA and tTG tests were measured as mentioned by Lalkhen [8],
and the outcome clarified that the sensitivity of AGA 94% while for tTG 80%, and it confirmed that the
AGA test more sensitive than tTG test. In contrast the specificity of tTG reached to 95% more than
that of AGA which appeared 90%.

Statistical Analysis

The Statistical Analysis System- SAS [9] program was used to the show effect of different factors on
the study parameters. Chi-square test was used to compare the significance between percentage and
least significant difference —LSD test was used to compare the significance between means in this
study.

Results and Discussion

There are many lIragi studies about celiac disease, such as study of immunological and physiological
variables in some pediatric patients with celiac disease conducted by AL-Dulaimi [10] and Serological
study of celiac disease among children in Kirkuk city/Iraq conducted by Hameed [11].

Anti-Gliadin IgA and 1gG Antibodies test

The seropositive for both IgA and IgG-AGA were observed in 16.27% of total patients as presented in
Table (1). This finding was higher than the previous Iragi study done by Hameed [11] which found
13.3% of patients were seropositive for both IgA and 1gG-AGA. Another study conducted on CD in
Sudan recorded higher result reached to 31.3% seropositive for both IgA and 1gG-AGA [12].

Table (1): Seropositive distribution of AGA (IgG and IgA) among Patients group

Positive AGA  Positive AGA Positive IgA and

Test IgA I9G 19G

No. % No. %  No. %
Positive 73 17.72 83 2015 67 16.27
Negative 339 8228 329 7985 345 8373

Total Suspect 412 100% 412 100% 412 100%
P-value 0.0001 ** 0.0001 ** 0.0001 **

** (P<0.01).

The results of this study showed that seropositive IgA-AGA test for total patients was 17.72 % and
20.15% for 1gG-AGA, whereas Al-Dulaimi study [10] got 17.7 % seropositive for IgA-AGA and 18%
for 19gG-AGA from 112 patients.

The presence of high titer of AGA of any class whether (IgA or IgG) was proved to be a positive
indicator of CD but it required further investigation [13].

In AGA test, the sensitivity and specificity of IgA was marginally superior to that of IgG, but 1gG
testing is particularly useful in the 1% to 2% of patients with CD who have IgA deficiency [14].
Another study also confirmed that Immunoglobulin G (IgG)-AGA was very sensitive but less specific,
and IgA-AGA was less sensitive but more specific. It was better to use the combination to give results
of a high detection rate [15].

The AGA test used as a single test in diagnosis of CD is not enough in confirming this disease
conclusively, even though the test was positive, but if it alone, might be useful test in monitoring the
recovering patients with diet therapy [16].

The AGA test was the best test in wide field to monitor the patients’ response to keep the regular diet
system free of gluten. The measuring of Anti-Gliadin antibodies used as a specific test to detect gluten
sensitivity in CD [17].
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Anti-tissue Transglutaminase (tTG) Antibodies test

The present study Table (2) found that the seropositive for IgA-tTG was 14.56%, while for 1gG-tTG
was 16.75% among 412 of suspected patients. This result slightly higher than previous results who
reported that seropositive for IgA-tTG and IgG-tTG were 13.3% and 15% respectively [11].

Table (2): Seropositive distribution of tTG (IgG and IgA) among Patients group
Positive TTG  Positive TTG  Positive IgA and 1gG

Test IgA 1gG
No. % No. % No. %
Positive 60 14.56 69 16.75 53 12.87
Negative 352 8544 343 8325 359 87.13
Total Suspect 412 100% 412 100% 412 100%
P-value 0.0001 ** 0.0001 ** 0.0001 **
** (P<0.01).

The results showed that the seropositive of both IgA and IgG were for 12.87% among 412 of suspected
patients, and this result was higher than the previous Egyptian study which found both IgA and IgG -
tTG were positive in 4.7% among 150 suspected patients with CD [18]. Another study showed both of
them were positive in 6% among 350 suspected patients with CD [19].

The IgG-tTG test has been known as a research tool since 2000. It has not clinically widespread used
but would be useful for patients with IgA deficiency to screen them for CD [20]. Studies in pediatric
populations confirmed the high specificity of immunoglobulin A (IgA) tTG antibodies in the diagnosis
of CD [21].

Previous study found that high levels of IgA-tTG and IgG-tTG antibodies which were associated with
the grade of mucosal villous atrophy and a more severe in clinical presentation, and if combined IgA-
tTG and IgG-tTG tests would enable a noninvasive prediction of small intestinal villous atrophy with
high accuracy, and might reduce the need for a biopsy in patients with suspected CD [22].

Tissue transglutaminase represents the predominant, if not the sole, and considered characteristic for
CD. Gliadin is a preferred substrate for tissue transglutaminase and the interaction of gliadin and
transglutaminase may result in the creation of new antigenic complexes [23].

Some studies proved that anti -tTG antibodies test was more superior than AGA test [24], but other
researchers reported that AGA was more commonly used [25]. Usually Anti -Gliadin antibodies test
was considered less specific and more sensitive than anti-tTG antibodies [26].
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