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Abstract
Helicobacter pylori (H. pylori) is a causative agent of gastritis, gastroduodenal ulcers and gastric adenocarcinoma. Improper diagnostic
facilities are responsible for the increasing incidence of H. pylori infections in Pakistan. ELISA is a noninvasive, less expensive assay for
diagnosis of H. pylori. ELISA performance is mainly based on the H. pylori strain and nature of antigen. In this study, a total of 214
gastritis and ulcer patient’s serum samples were screened for anti- H. pylori IgG antibody. A 96-well plate coated with 10 µg/ml sonicate
antigen and hundred-fold diluted patient’s serum was allowed to react. After extensive washing with buffer, 1:2,000 diluted conjugated
secondary antibody was added. Later substrate was added to observe positivity by measuring the intensity of color. Statistical analyses
were performed, and p value of <0.01 was taken as significant; 84 % male patients and 96 % female patients, respectively, tested positive for H. pylori, while agewise distribution was 35–45 years males (40 %) and 35–45 years females (73 %) were found highest number
of H. pylori infected patients. In-house ELISA based on sonicate whole cell antigen (sELISA) showed a sensitivity of 98 %, specificity
of 100 %, accuracy 98 % and κ value 0.906 with significant correlation R—0.956; p < 0.0001. We conclude that ELISA for H. pylori
sero-diagnostic infection should be based on the local strain for better sensitivity and specificity. sELISA is better and reliable diagnostic
assay for the diagnosis of H. pylori infection in gastric patients of Karachi, Pakistan.
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Introduction
H. pylori is a gram-negative, spiral shaped, flagellated microaerophillic bacterium which colonizes 50 % of the humans’ stomach
[1]. It is the major cause of active chronic gastritis and is strongly
associated with gastritis, duodenal ulceration and carcinogenesis
[2]. Several risk factors play an important role in H. pylori infection such as, gender, age, crowding and low socioeconomic status [3]. About 20–50 % of the adults in the developed countries
and nearly 80–90 % in the developing countries were seropositive against H. pylori [4,5]. In developing countries, infection is
acquired early in life such as less than 5 years children (20 %) and
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at the age of 20 years (80 %), while the developed countries have
high infection rate at the age of 60 years (50 %) [3].
H. pylori colonizes to human stomach lead to the activation of
humoral and cell mediated immune response [6] which at circulating level predominantly stimulates immune responses of IgG
class[2]. H. pylori have elevated titers of serum immunoglobulin
because of elicits both local and systemic immune response [7].
The natures of antigen play a significant role in the improvement
of ELISA sensitivity and specificity [8]. H. pylori have a diverse
protein profile with different antigenic candidates which can use
as putative components of vaccines such as, surface whole cell,
sonicate and flagellar antigens [9-11]. H. pylori sonicate antigen
activitate strong IgG immune response and significantly reduce
the gastric bacterial load [12]. Whole cell sonicates antigen cover
a broad range of antigens which were found to be more immunogenic [13].
H. pylori is diagnosed by different invasive test such as, microbiological culture, histological examination, and rapid urease tests,
while nowadays H. pylori is diagnosed through a noninvasive test
such as, PCR, urea breath test and Enzyme immunoassays. ELISA
is simple, economical assay and has a less burden for the patient;
these qualities make ELISA more attractive as compared to other
non-invasive test [14]. It is better and reliable assay for the detection of H. pylori serum antibodies to evaluate prevalence in large
communities [3]. A majority of serological studies are now conducted with commercial ELISA kits that have been optimized and
evaluated in developed countries [13]. Commercial ELISA kits are
too expensive for developing countries along with restricted ELISA sensitivity and specificity by using specific geographical related
antigen [15-17]. H. pylori strains from Asian countries have different antigenic properties as compared to western countries [18].
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In-house ELISA based on the H. pylori local strain can give better
and reliable results as compared to commercial ELISA [15,16].
We develop an in-house ELISA based on H. pylori sonicate whole
cell antigen by using H. pylori local isolates for the diagnosis of H.
pylori infection in Karachi, Pakistan.

calibration unit (5 Uarb/ml used to discriminate between negative
and positive population). Data were present as mean ± SEM.

Materials and Methods

In order to develop sELISA, each component was separately optimized including antigen concentrations, enzyme conjugates, test
serum and incubation times. Details of the sELISA standardization and development were indicated in the “Result” section

Patients and gastroendoscopy
All gastric patients were undergone through gastroendoscopy and
examination in the Civil Hospital Karachi, Pakistan. Tissue biopsies were obtained from the antral and corpus part of the stomach
during gastrointestinal endoscopy along with 214 blood samples
from consenting patients. Gastric patient’s blood samples were
characterized as chronic gastritis and gastric ulcer. All the samples
were transported to Immunology & Infectious Diseases Research
Laboratory (IIDRL) for further processes and frozen at -20ºC until tested. All gastric samples and the research protocols were in
accordance with the Karachi University’s Ethical Committee.
Preparation of H. pylori sonicate whole cell antigen
Tissue biopsies were processed and cultured on Colombia agar
(CA) plates containing 7% lysed horse blood and antibiotics (amphotericin B, trimethoprim, cefsulodin and vancomycin). The
CA plates were incubated for 4–5 days under microaerophillic
conditions at 37ºC and identification was carried out by different conventional and molecular methods. Several H. pylori strains
were inoculated in the BHI broth, incubated at 37 ºC for 5 days
in microaerophillic environment. H. pylori heavy growth was centrifuged at 10,000 rpm for 10 min, followed by 3 times washing
with 20 mM Tris HCl buffer (pH 7.5) and suspended in the same
buffer. Cells were sonicated on ice with 6 times for 30 s with a
60 s interval between each shock. The sonicated samples were
centrifuged at 5000 rpm for 10 min to remove the cell debris.
Then supernatant treated with 0.5 % formalized saline and makes
the aliquots and kept frozen at -20 °C. Protein concentration was
measured by Coomassie blue assay (Bio-Rad, USA), bovine serum
albumin used as a standard.
Rabbit immunization with H. pylori antigen
Adult female rabbits were immunized intravenously with the increasing amount of antigen (3 × 108cells/ml) on the days of 1,
3, 5, 7 and 17. Blood was collected from a marginal ear vein and
by cardiac puncture after the slide agglutination test. Pre-immunization sera were used as a negative control to standardization the
ELISA based on sonicate whole cell antigen (sELISA).
Requirement for acceptance of ELISA plates
The ELISA plate was examined by different negative and positive serum samples. All reference serum samples were obtained
from IIDRL, Department of Microbiology. Serum from rabbit,
sheep, and healthy human were used as a negative reference while
gastritis patient serum was used as a positive control after confirmation by commercial ELISA Kit (Equipar, Italy). Different
components of sELISA such as H. pylori antigens, PBS, blocking
agent, enzyme conjugate and substrate were also used separately
as negative control. The acceptance level of ELISA plate was OD
>0.5 and <0.20 for positive and negative control, respectively.
ELISA value was calculated as (EV = OD of Test sample/OD
of calibration unit) by taking 5 Uarb/ml (OD450nm = 0.723) as a
International Journal of Microbiology & Advanced Immunology, 2013 ©

Development of in-house ELISA for H. pylori sonicate whole
cell antigen (sELISA)

H. pylori titer optimization and application
In order to optimize primary antibody titer, we were tested antiH. pylori sera between the range of 10-1 and 10-15 at constant antigen concentration (10 μg/ml). Titer range was determined relative to the negative values which were greater than cutoff values.
This optimized range was applied on a gastric patient serum to
analyze the H. pylori titer status.

Quality control test of sELISA
In order to check the comparable results of serological assay, it is
necessary to execute the quality controls of the developed ELISA. Repeatability was determined by comparing coefficients of
variation (CV) of strong positive (highest OD value) and weakest
negative (lowest OD value) serum samples of the plate. Coefficient variation of each well was calculated by using the coefficient
of variation of the plate as,
CV = standard deviation of ODs × 100
mean of ODs
Application of sELISA
Developed sELISA was applied to gastric patient’s serum as; a
96-well plate (Sero-Wel, UK) were coated with 10 μg/ml (100 μl)
of H. pylori sonicate whole cell antigen in coating buffer (Na2CO3,
NaHCO3, pH 9.6) with overnight incubation at 4 ºC. Next day, it
was washed five times with PBS-Tween20 (0.05 %) (pH 7.2) and
blocked free active sites by 3 % BSA. After washing, 100 μl (1:100
diluted) of patient serum was added into consecutive wells along
with negative and positive controls and incubated at 37 ºC for
1 h. After extensive washing, HRP-conjugated goat anti-human
IgG antibody (1:2,000) was added and incubated for 1 h at 37 ºC.
Later, 100 µl of substrates (TMB One solution G7431, Promega,
USA) was added and kept for 30 min at room temperature in dark
place. The reaction was stopped by adding 0.3 M H2SO4 and color
intensity was measured at 450 nm by an ELISA reader (STAT
FAX-2100).
Cutoff value estimation
Receiver operating characteristic (ROC) curves [plots of sensitivity against (1-specificity)] were plotted to estimate the optimal
cutoff value of different values of sensitivity (Se) and specificity
(Sp). Area under the ROC curve (AUC) was estimated by twotailed test with an accuracy value of 0.5 as significance level[19].
The perfect diagnostic test would appear as close as possible to
the upper left-hand corner, where both sensitivity and specificity are 100 %. We select a cutoff value of higher sensitivity with
minimum false-negative value and high specificity with minimum
false-positive [20]. We also measure by the mean optical density
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of the known negative samples plus two or three times the standard deviation.
Evaluation of sELISA
The sELISA was evaluated with previously reported commercial
ELISA assay (kELISA) and in-house ELISA based on H. pylori
surface whole cell antigen (wELISA) [21] by the κ statistic. Student’s t test (one sample and independent samples) was used to
compare mean value. Linearity of correlation was calculated by
the Pearson’s coefficient correlation method. p < 0.01 were considered as significant. The statistical software, namely SPSS 16.0,
MedCalc 11.3.3 and Graph Pad Prism 5.03, was used for analyzing the data.

Characterization of H. pylori sonicate whole cell
protein by SDS-PAGE
Tris-HCl buffer SDS-PAGE (Laemmli) was applied to separate
the sonicate whole-cell antigen and serum at 10–8 % with 5 %
stacking gel by using Bio-Rad Minigel apparatus. Coomassie
staining was performed with Coomassie brilliant blue solution
[Coomassie brilliant blue (CBB)-R250]. Relative molecular weight
(Mr) of unknown protein was determined to calculate their Rf values by using a standard protein marker (Bio-Rad: 161-0318) with
linear regression curve method (excel spreadsheet program) [22].

Ethical clearance
This study was approved by the Karachi University’s Ethical
Committee in Karachi, Pakistan.

Results
This study was designed to develop an in-house ELISA for the
diagnosis of H. pylori infection in gastritis and gastroduodenal ulcer patients of Karachi, Pakistan. A total of 214 blood samples
were collected from patients reporting at Civil Hospital Karachi
with the symptoms of gastritis and gastroduodenal problems.
Blood collected from male or female patients (35 % and 65 %
respectively) was processed in IIDRL (Immunology & Infectious
Diseases Research Laboratory), Department of Microbiology,
Karachi.
Requirement for acceptance of ELISA plates
The reference negative and positive control values were found
to be in the range of assay limit. Negative controls showed the
mean OD values between the range of 0.079 ± 0.052 to 0.1525 ±
0.031, EV = 0.109–0.210, and positive controls showed values in
the range of 1.045 ± 0.029 to 1.316 ± 0.055, EV = 1.445–1.565.
This result showed the correct validity of the controls with an acceptable level of ELISA value.
Rabbit anti- H. pylori serum valuation
Different parameters were optimized to develop sELISA. We
found 1.167 ± 0.046, EV = 1.614 of anti-H. pylori sera against H.
pylori sonicate whole cell antigen, which was seventeen times more
than the pre-bleed rabbit serum 0.0675 ± 0.004, EV = 0.093 and
was considered as positive. The slide agglutination test was also
shown significant agglutinates; hence, the batches of rabbit antiH. pylori sera were used for the development of sELISA.
International Journal of Microbiology & Advanced Immunology, 2013 ©

Developed sELISA parameters
The optimized condition for sELISA was performed as we tested
H. pylori antigen concentrations by checkerboard method from 5
mg/ml to 5.96 × 10-7 which was followed by selecting five optimal antigen concentrations of 40, 30, 20, 10 and 4 µg/ml (Fig.
1a). The optimal antigen concentration for sELISA was chosen as
10 µg/ml concentration with 1:10-2 working serum dilution (Fig.
1b). The primary antibody titer range was found to be optimum
between 10-1 and 10-11 of diluted serum at which the serum gives a
positive result (Fig. 1c). An enzyme conjugate dilution of 1:2,000
was arbitrarily chosen and was subsequently used for detection of
anti-H. pylori antibody (Fig. 1d).
sELISA cutoff estimatation
The diagnostic performance of a test was evaluated to discriminate between normal and diseases cases by using ROC curve analysis[23,24]. In order to confirm the disease, we selected a cutoff
value of 0.340 which has a higher sensitivity with negative predictive value and high specificity with a positive predictive value [20].
The cutoff values by mean ± 2SD and mean ± 3SD was found
to be as 0.344 and 0.356, respectively. The ROC plot closer to the
upper left corner indicated the perfect separation and no overlapping of the ODs of gastroduodenal ulcer patients with highest
overall accuracy of the ELISA test [24]. The area under the ROC
curve equals to 1 with a 95 % confidence interval (CI) from 1.00
to 1.00 (Fig. 2a). Scatter plot showed an optimum cutoff value of
0.340 (34.0 %) with highest sensitivity and specificity of 100 %
(95 % CI 97.6–100) and 100 % (95 % CI 70.6–99.7), respectively
(Fig. 2b).
Quality control test of sELISA
In order to assess the real variability of sELISA, we run the quality control test and determine the variation between the intra- and
inter-assay. The coefficient of variation of plate was found to be
13.16 % (in acceptance limit), indicated that each well of the plate
was coated with equal antigen concentrations. Since the surety of
the good quality and stable state of the antigen, it is necessary to
run quality control test in the development of ELISA.

Analysis of H. pylori titer by sELISA
We found 48 % of patients have 1:10-11 anti-H. pylori titer, while 5
% showed 1:10-1 titer value. This result showed the inconsistency
of H. pylori titer (1:10-11 – 1:10-1) in gastric patients (Fig. 3). There
was significant difference between the mean values of each dilution (Table 1). In previous study we found a significant effect of
H. pylori antigenic variation on H. pylori antibody titer between H.
pylori sonicate and surface whole cell antigen. H. pylori sonicate
whole cell antigen have significant variation effect on H. pylori
antibody titer with H. pylori surface whole cell antigen [21].

Age- and sex wise distribution of gastric patients
by sELISA
In this study, 214 patients were enrolled between the age of 15
and 75 years (65 % of females and 35 % of males); 92 % of the
patients were found to be H. pylori positive while, sexwise distribution found as female (96 %) and male (84 %) by sELISA. We ob26
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Figure 1. Optimization of different parameters of sELISA.
checkerboard method to optimize the H. pylori sonicate whole cell antigen concentration.
Line graph shows the optimization of selected optimal antigen concentration at the constant serum 1:100 dilution; 10 µg/ml
shows suitable optimum antigen concentration as compared to 40, 30, 20 and 4 µg/ml. Data of H. pylori antigens are represented
as mean ± SEM.
Line graph shows optimization of anti- H. pylori serum (10–15—10–10). The serum value (10–1—10–11) was found to be higher to the
cutoff value.
Enzyme conjugate antibody dilutions (1:3,000–1:1,000) were optimized. The final concentration (1:2,000) was shown optimal
concentration.
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Figure 2. ROC analysis of sELISA based on present positivity of gastritis and gastroduodenal ulcer patients.
ROC curves for sensitivity and specificity obtained with the antigens based on H. pylori sonicate whole cell antigen from local H.
pylori strain.
Scatter plot represents the cutoff value of 0.340.
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Figure 3. Comparison of anti-H. pylori antibody titers between different positive percentages of gastroduodenal ulcer patients by sELISA.

Table 1. Table showing sELISA mean value and analysis by t-sample one test
Serum Dilution Geometric Mean(95% CI)

Mean±SEM

P-Value
(t-sample one test)

10-1
10-2
10-3

2.050 (2.230-2.489)
1.698 (1.899-2.143)
1.498 (1.687-1.912)

2.360±0.066
2.021±0.062
1.800±0.057

<0.001
<0.001
<0.001

10-4
10-5
10-6
10-7
10-8
10-9
10-10
10-11

1.384 (1.568-1.781)
1.252(1.418-1.615)
1.075 (1.220-1.396)
0.929 (1.059-1.219)
0.762 (0.879-1.024)
0.585 (0.727-0.872)
0.407 (0.520-0.640)
0.349 (0.427-0.526)

1.674±0.054
1.517±0.050
1.308±0.045
1.139±0.041
0.952±0.037
0.800±0.037
0.580±0.030
0.477±0.025

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

served a high risk of H. pylori seropositive in middle-aged patients
as compared to the old ages. High risk of infection was found in
female between the ages of 35 and 45 years (73 %) as compared
to ages of 15-25 years (55 %) have low risk of infections. Male
patients (35–45 years) were showed high risk of infection (40 %)
while an apparent decrease in the risk of infection were found at
the ages of 65–75 (13 %).

maximize the accuracy and minimize false negativity. On the basis
of the accuracy, we can say that the diagnostic value of sELISA
were to be excellent (90–100 % = excellent test) (Table 2).

Characterization of H. pylori sonicate whole cell
protein

Enzyme-linked immunosorbent assay based on sonicate whole
cell antigen was evaluated by comparing with kELISA. sELISA
showed high significant correlation between kELISA R— 0.9562
(95 % CI from 0.9430 to 0.9664), (p < 0.0001) as compared to
previously reported data of wELISA [21].

Helicobacter pylori protein characterization showed quantitative and
qualitative different H. pylori sonicate protein. Tris-HCl buffer resolves the H. pylori sonicate whole cell antigen into nine numbers
of proteins with the protein size of 10 and 68 kDa (68, 59, 45,
32, 29, 24, 21, 17and 10 kDa), while their respective rabbit serum
showed protein bands between the size of 7 and 55 kDa (55, 51,
40, 38, 36, 32, 30, 29, 24, 22, 21, 18, 17, 14, 12, 10, 9 and 7 kDa)
(Fig. 4).

Evaluation of sELISA

Discussion

In order to evaluate the authenticity of sELISA, we compare it
with kELISA and wELISA. We found a more strong association
of sELISA with kELISA (κ value = 0.906) as compared to previously reported wELISA [21]. A cutoff value of 0.344, 0.356 and
0.340 were recommended as the optimal cutoff value in order to

Helicobacter pylori is a noninvasive bacterium which stimulates the
immune response by releasing different immunogenic proteins
and lipopolysaccharides. There are many serological assays for
H. pylori detection which differs on the basis of their sensitivity
[10,25,26]. ELISA is well formulated and standardized assay for

sELISA comparison with serological assay
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Table 2. Table showing statistical analysis of sELISA with kELISA at different cutoff values
Standard Assays

Cut-off value Sensitivity Specificity Accuracy
%
%
%

PPV
%

NPV
%

FPV FNV OA

EA

AABC

PABC κ

H. pylori sonicate whole cell ELISA (sELISA)

Commercial kit
ELISA
(kELISA)

Mean+2SD
(0.344)

98

100

98

100

78

0.0

0.02

0.981

0.52

0.461

0.480

0.960

Mean+3SD
(0.356)

98

100

98

100

78

0.0

0.02

0.981

0.52

0.461

0.480

0.960

ROCCURVE
(0.340)

98

100

98

100

78

0.0

0.02

0.981

0.52

0.461

0.480

0.960

List of Abbreviations:
CV
=Coefficient of variation
ELISA =Enzyme linked immunosorbent assay
EV
=ELISA value
H. pylori =Helicobacter pylori
kELISA =ELISA commercial kit
OD
=Optical density
PCR
=Polymerase chain reaction
wELISA =In-house ELISA based on H. pylori surface whole cell antigen
sELISA = In-house ELISA based on H. pylori sonicate whole cell antigen
the detection of the H. pylori antibodies [8]. The performance of
ELISA is mainly based on the nature of antigen and H. pylori
strain [27]. ELISA based on H. pylori local strains antigen have
higher performance as compared to foreign strains [17]. H. pylori
have different type of antigens such as formaldehyde- or heattreated whole bacteria, sonic extract, acid glycine extract. Whole
cell lysate is the best choice of antigen as compared to a purified antigen which unable to recognize various type of antibodies
present in the population [28]. H. pylori whole-cell sonicates is an
effective human vaccine which stimulate high immune response
against H. pylori [28]. ELISA based on local H. pylori sonicated
antigen is useful assay which give real status of H. pylori titre [17].
Acording to Megraud et al., ELISA based on H. pylori sonicate
antigen have high sensitivity and specificity [30]. We developed
an in-house ELISA from the local strain of H. pylori to investigate the H. pylori seroprevalence in the population of Karachi,
Pakistan.
The quality of ELISA is varies and is largely depend upon the
level of optimization. The reagents of ELISA were optimized according to the application and the assay format which can only be
verified by trial and error method. In sELISA development, low
antigen concentrations (1.218 × 10-3–5.96 × 10-7 mg/ml) were
showing very low titer because of the unavailability of enough
antigens to capture the antibody. However, high antigen concentrations (5–0.07 mg/ml) were shown very high titer and could
produced signals even in the negative serum control indicated the
presence of an adequate amount of antigen and availability of
nonspecific antibody in the systems which results in nonspecific
binding reaction (Fig. 1a). From five selected optimal concentrations, 40 and 30, 20 µg/ml of antigen concentration showed a
high titer, even in negative control. The antigen concentration of
4 µg/ml gave the lowest titer which revealed that assay have very
low specificity and sensitivity, while 10 µg/ml of antigen showed
optimum titer even in the negative control which mean antigen
was present in optimum concentration to capture the antibody
with negligible nonspecific binding; 4 µg/ml of antigen concentration gave the negligible difference of optical density between
the test sample and negative control, showed that there was no
International Journal of Microbiology & Advanced Immunology, 2013 ©

binding occur because of not enough antigen present in reaction to the capture antibody (Fig. 1b). The test serum working
dilution of 1:10-3 showed low absorbance as compared to 1:102
serum dilution because of the too diluted concentration. The
primary antibody titer was optimized by making serial dilution up
to 10-15. The 10-12 diluted serums showed low absorbance value as
compared to 10-11 diluted serum which showed a high absorbance
to cutoff value. The 10-1–10-11 diluted serum range was found to
be optimum at which the serum gives a positive result (Fig. 1c);
1:1,000 and 1:1,500 dilutions of conjugate were shown very high
detection level as compared to the positive control, while 1:2,500
and 1:3,000 gave very low detection value almost near to the value
of negative control. The enzyme conjugate dilution of 1:2,000
showed optimal antibody detection level (Fig. 1d). The higher
conjugate concentration increased the nonspecific reading; while
lower conjugate levels decreased the specific absorbance measurement but the nonspecific binding was remain unchanged. The
cutoff values were validated from the pool of reference sera of
H. pylori local isolates, which was helpful to constant the specificity because of the diverse H. pylori antibody profile [9]. Blecker et
al. used the cutoff value derived from ROC curve analysis [28].
The low CV 13.16% of sELISA indicated its repeatability was
in agreement with international recommendation for CV of OD
values of replicating samples [31].
ELISA based on sonicate whole cell antigen were developed to
determine the presence of H. pylori infection with a high degree
of specificity and sensitivity. sELISA was evaluated by comparing
with other immunoassay such as in-house ELISA based on surface whole cell antigen (wELISA) and commercial kit ELISA (kELISA). We found high sensitivity (98%), specificity (100 %) and
accuracy (98 %) of sELISA in comparison with kELISA as compared to previously reported wELISA[21]. Our results showed
comparable values with those from other published papers; for
example, Krajaejun et al. reported the 100 % sensitivity with 95.07
% specificity of in-house ELISA [32]. Ghasemian et al. found
sensitivity of 90 % with 88 % specificity [33]. There is a disparity
between western countries ELISA (sensitivity 93 % and specificity 94 %) and Asian countries ELISA (50 % and specificity 72 %).
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Figure 4. Sodium dodecyl sulfate–polyacrylamide gel electrophoresis analysis of H. pylori sonicate whole cell antigen (lane
2) (separated by 10 %) and their respected serum (lane 3) (separated by 8 %).

These disparities are caused by the H. pylori strain heterogeneity
from different parts of the world [16]. The close perfect association of sELISA was found between kELISA (κ value = 0.960) in
contrast to wELISA [21]. sELISA showed high significant correlation with kELISA (R—0.956) (p < 0.0001) as compared to
wELISA[21]. Serum sample tested for anti-H. pylori antibodies
using sonicated H. pylori antigen showed that sonicated antigen
is better antigen in developing sensitive and specific ELISA. So
ELISA developed by sonicated antigen is most specific and reliable tests for the serological diagnosis of H. pylori infection.
In the development of ELISA for antibody screening, it is important to determine the antibody titres. In our study, we found high
percentage of patients (48 %) showed high H. pylori antibody titre
(1:10-11), 17 % showed titre of 1:10-8 while 5 % showed very low
titre of 1:10-1. The prevalence rate of H. pylori was found to be
high in females (96 %) as compared to male (84 %) by sELISA.
Previous results from our laboratory showed high H. pylori prevalence rates in male (59.36 %) as compared to female (53.95 %)
[10]. The agewise prevalence rate of H. pylori infection was highest among the age group of 35–45 (40 %) as compared to ages
15–25 (36 %). Female population showed high risk of infection
between the ages of 35 and 45 (73 %). Male patients (35–45 years)
were showed high risk of infection (40 %) while an apparent decrease in the risk of infection were found at the ages of 65–75 (13
%). Similar high prevalence rate of age group 35–45 was previously reported by our laboratory and the other researcher of the
world [34,35]. Our results showed a comparable prevalence with
those from other [36,37] parts of the world including Brazil, Korea, Japan, Canada and Turkey between the range of 31 and 78
%. This H. pylori incidence rate indicates a quite wide range from
different parts of the world. In developed countries, 40 % of the
adults are colonized by H. pylori as compared to children [38]. In
France, less than 1 % of children were infected (>6 years), 5 %
(6–12 years) and 15 % (15–18 years) as compared to developing
countries such as Thailand which have 18 % (5–9 years), 15 %
(15–18 years) and 55 % (30 years), while Vietnam have about 40
% of the infection rate in the teenagers [38,30].
Proteomics used to identify the vaccine candidate and other important protein of H. pylori to further increase the sensitivity of
test; we have to identify the epitope of antigen against which the
antibody raised. We found low molecular weight protein of H.
pylori sonicate whole cell antigen between 10 and 68 kDa (68, 59,
45, 32, 29, 24, 21, 17and 10 kDa), while their respected serum
(anti-H. pylori serum) showed the proteins between 7 and 55 kDa
International Journal of Microbiology & Advanced Immunology, 2013 ©

(55, 51, 40, 38, 36, 32, 30, 29, 24, 22, 21, 18, 17, 14, 12, 10, 9 and
7 kDa) (Fig. 4). H. pylori low molecular weight antigen appears to
be more reliable for the detection of H. pylori infection in children
and adults [39]. Kimmel et al. reported different immunodominant antigens of H. pylori such as 44 kDa (translation elongation factor EF-Tu), 38 kDa (DNA-directed RNA polymerase),
28 kDa (conserved hypothetical protein), 25 kDa (3-oxoadipate
coenzyme A transferase subunit A), 22 kDa (alkyl hydroperoxide
reductase), 20 kDa (peptidoglycan-associated lipoprotein precursor (Omp18)), 17 kDa (biotin carboxyl carrier protein) and 14
kDa (ribosomal protein L7/L12) which nearest to our H. pylori
sonicate whole cell antigen relative molecular weight [40]. According to Andersen et al., H. pylori low molecular antigen protein has
dominative role in H. pylori infection [39]. Haque et al. reported
the immunogenic proteins with molecular weight of 61, 58 and
24 kDa from H. pylori whole cell extract [41]. A diversified high
number of H. pylori proteins reflects the host response to H. pylori
infection and indicates the importance of using a multicomponent antigen for detection of H. pylori antibodies. The crude antigen contains a large number of different proteins which may play
a major antigenic role. sELISA is a multicomponent antigen assay
which can used to detect H. pylori antibodies in the gastritis and
gastroduodenal ulcer patients.
We conclude that in-house ELISA based on H. pylori sonicate
whole cell antigen is better and reliable diagnostic assay for H.
pylori diagnosis, as the various parameters were adjusted according
to their native environment and conditions. ELISA for serodiagnosis of H. pylori infection should be based on local strains for
optimal sensitivity and specificity. In-house sELISA can provide a
reliable and a clinically useful method for the diagnosis of H. pylori
infection in gastric patients of Karachi, Pakistan.

Disclosure
We have no financial relationships or interests to disclosure.

References
[1]. Vaucher C, Janvier B, Nousbaum JB, Grignon B, Pezennec L, Robaszkiewicz
M, Gouerou H, Picard B, Fauchere JL (2000) Antibody response of patients
with Helicobacter pylori-related gastric adenocarcinoma: significance of anticagA antibodies. Clin Diagn Lab Immunol (3):463-7
[2]. A Khafri, J Vandyousefi, R Madani, M Pourdian, P Khaki. Iranian J Publ
Health (2005) Designing an ELISA technique for H.pylori antibody detection using water extracted antigens. 34(2):14-19
[3]. Torres J, Leal-Herrera Y, Perez-Perez G, Gomez A, Camorlinga-Ponce M,

30

Aziz F , Taj Y , Kazmi SU (2013) Development of an In-House Enzyme-Linked Immunosorbent Assay Based on Helicobacter Pylori Sonicate Whole Cell Antigen for Diagnosis of Gastroduodenal Ulcer Disease in Karachi, Pakistan. Int J Microbiol Adv Immunol, 1(4), 24-31.

[4].
[5].
[6].
[7].
[8].
[9].
[10].
[11].
[12].
[13].

[14].

[15].
[16].
[17].
[18].

[19].
[20].
[21].

[22].
[23].
[24].

Cedillo-Rivera R, Tapia-Conyer R, Muñoz O (1998) A community-based
seroepidemiologic study of Helicobacter pylori infection in Mexico. J Infect
Dis 178(4):1089-94
Wu TC, Chen LK, Hwang SJ (2003) Seroprevalence of Helicobacter pylori
in school-aged Chinese in Taipei City and relationship between ABO blood
groups. World J Gastroenterol 9(8):1752-5
Suerbaum, S, Michetti P. (2002) Helicobacter pylori infection. N Engl J Med
347(15):1175-1186
Algood HM, Cover TL (2006) Helicobacter pylori persistence: an overview
of interactions between H. pylori and host immune defenses. Clin Microbiol
Rev 19(4):597–613
Hammar M, Tyszkiewicz T, Wadström T, O’Toole PW (1992) Rapid detection of Helicobacter pylori in gastric biopsy material by polymerase chain
reaction. J.Clin Microbiol 30(1):54-8
Best LM, Veldhuyzen van Zanten SJ, Bezanson GS, Haldane DJ, Malatjalian
DA (1992) Serological detection of Helicobacter pylori by a flow microsphere
immunofluorescence assay. J Clin Microbiol 30(9):2311-7
Mégraud F, Lehours P (2007) Helicobacter pylori detection and antimicrobial
susceptibility testing. Clin Microbiol Rev 20(2):280-322
Amjad, M. (1997) Diagnosis, immune response and role of cytokines in
Helicobacter pylori associated gastroduodenal ulcer disease .IIDRL, Department of microbiology, University of Karachi
Aebischer T, Schmitt A, Walduck AK, Meyer TF. (2005) Helicobacter pylori
vaccine development: facing the challenge. Int J Med Microbiol 295(5):34353
Hickey DK, Aldwell FE, Tan ZY, Bao S, Beagley KW (2009) Transcutaneous
immunization with novel lipid-based adjuvants induces protection against
gastric Helicobacter pylori infection. Vaccine 27(50):6983-90
Sujatha R (2007) Comparative study of Helicobacter pylori infection with
invasive (culture, histopathology,rapid urease test) and non invasive (serology) techniques. Department of microbiology, Rajiv Gandhi University of
Health Sciences.
Attallah AM, Ismail H, Ibrahim GG, Abdel-Raouf M, El-Waseef AM, AbdelWahab M (2004) Use of a novel enzyme immunoassay based on detection
of circulating antigen in serum for diagnosis of Helicobacter pylori infection.
Clin Diagn Lab Immunol 11(4):775-9
Khanna B, Cutler A, Israel NR, Perry M, Lastovica A, Fields PI, Gold BD
(1998) Use caution with serologic testing for Helicobacter pylori infection in
children. J Infect Dis 178(2):460-5
Marassi, C. D.; Fonseca, L. de S.; Ristow, P.; Ferreira, R.; Lilenbaum, W.;
Oelemann, W. M. R (2005) Improvement of an in-house ELISA for bovine
paratuberculosis serology in Brazil. Braz. J. Microbiol 36(2): 118-122
Hoang TT, Wheeldon TU, Bengtsson C, Phung DC, Sörberg M, Granström
M (2004) Enzyme-linked immunosorbent assay for Helicobacter pylori needs
adjustment for the population investigated. J Clin Microbiol 42(2):627-30
Leung WK, Ng EK, Chan FK, Chung SC, Sung JJ (1999) Evaluation of
three commercial enzyme-linked immunosorbent assay kits for diagnosis of
Helicobacter pylori in Chinese patients.Diagn Microbiol Infect Dis 34(1):137
DeLong ER, DeLong DM, Clarke-Pearson DL (1988) Comparing the areas
under two or more correlated receiver operating characteristic curves: a nonparametric approach. Biometrics 44:837–845
Griner PF, Mayewski RJ, Mushlin AI, Greenland P (1981) Selection and
interpretation of diagnostic tests and procedures. Ann Intern Med 94:555–
600.
Aziz F, Sherwani SK, Akhtar SS, Kazmi SU. (2013) Development of an inhouse enzyme-linked immunosorbent assay based on surface whole cell antigen for diagnosis of Helicobacter pylori infection in patients with gastroduodenal ulcer disease. World J Microbiol Biotechnol. [Epub ahead of print]
www.tulane.edu/~wiser/methods/homework/HW5_key.pdf
Metz CE (1978) Basic principles of ROC analysis. Semin Nucl Med 8:283–
298
Zweig MH, Campbell G (1993) Receiver-operating characteristic (ROC)

International Journal of Microbiology & Advanced Immunology, 2013 ©

[25].
[26].
[27].

[28].

[29].
[30].
[31].
[32].

[33].
[34].

[35].
[36].
[37].

[38].
[39].

[40].

[41].

plots: a fundamental evaluation tool in clinical medicine. Clin Chem
39:561–577)
Islam K, Khalil I, Ahsan CR, Yasmin M, Nessa J (2007) Analysis of immune
responses against H. pylori in rabbits. World J Gastroenterol13(4):600–606
Ricci C, Holton J, Vaira D (2007) Diagnosis of Helicobacter pylori: invasive
and non-invasive tests. Best Pract Res Clin Gastroenterol 21(2):299–313)
(Rahman SH, Azam MG, Rahman MA, Arfin MS, Alam MM, Bhuiyan
TM, Ahmed N, Rahman M, Nahar S, Hassan MS (2008) Noninvasive diagnosis of H. pylori infection: evaluation of serological tests with and without
current infection marker CIM. World J Gastroenterol 14(8):1231–1236)
Sunnerstam B, Kjerstadius T, Jansson L, Giesecke J, Bergstro¨m M, Ejderhamn J (1999) Detection of Helicobacter pylori antibodies in a pediatric
population: comparison of three commercially available serological tests and
one in-house enzyme immunoassay. J Clin Microbiol 37(10):3328–3331)
Radcliff FJ, Hazell SL, Kolesnikow T, Doidge C, Lee A. (1997) Catalase, a
novel antigen for Helicobacter pylori vaccination. Infect Immun 65(11):466874
Me´graud F, Brassens-Rabbe´ MP, Denis F, Belbouri A, Hoa DQ (1989)
Seroepidemiology of campylobacter pylori infection in various populations.
J Clin Microbiol 27(8):1870–1873
Dawo F, Mohan K (2007) Development and application of an indirect ELISA test for the detection of antibodies to Mycoplasma crocodyli infection in
crocodiles (Crocodylus niloticus). Vet Microbiol 119(2–4):283–289
Krajaejun T, Kunakorn M, Niemhom S, Chongtrakool P, Pracharktam R
(2002) Development and evaluation of an in-house enzymelinked immunosorbent assay for early diagnosis and monitoring of human pythiosis. Clin
Diagn Lab Immunol 9(2):378–382
Safaei HG, Fazeli A, Tamizifar H, Rashidi N (2005) Comparison of salivary
anti Helicobacter pylori IgG with serum IgG and bacteriological tests in detecting Helicobacter pylori infections. J Res Med Sci 10(1):1–5)
Dooley CP, Cohen H, Fitzgibbons PL, Bauer M, Appleman MD, P4erez–
Perez GI, Blaser MJ (1989) Prevalence of Helicobacter pylori infection and
histologic gastritis in asymptomatic persons. N Engl J Med 321(23):1562–
1566
Graham DY, Klein PD, Opekun AR, Boutton TW (1998) Effect of age on
the frequency of active Campylobacter pylori antibodies in blood donors.
Scand J Gastroenterol 24:110–114)
Tygat GNJ, ATR Axon, MF Dixon, DY Graham, A Lee, BJ Marshall (1990)
Helicobacter pylori: Causal agent in peptic ulcer diseases Working Party Report of the World Congress of Gastroenterology, 36–45
Satti MB, Twum-Danso K, al-Freihi HM, Ibrahim EM, al-Gindan Y, alQuorain A, al-Ghassab G, al-Hamdan A, al-Idrissi HY (1990) Helicobacter
pylori associated upper gastrointestinal diseases in Saudi Arabia: a pathological evaluation of 298 endoscopic biopsies from 201 consecutive patients. Am
J Gastroenterol 85(5):527–534)
Perez–Perez GI, Taylor DN, Bodhidatta L, Wongsrichanalai J, Baze WB,
Dunn BE, Echeverria PD, Blaser MJ (1990) Seroprevalence of Helicobacter
pylori infections in Thailand. J Infect Dis 161(6):1237 1241)
Andersen LP, Espersen F, Souckova A, Sedlackova M, Soucek A (1995) Isolation and preliminary evaluation of a low-molecularmass antigen preparation
for improved detection of Helicobacter pylori immunoglobulin G antibodies.
Clin Diagn Lab Immunol 2(2):156–159)
Kimmel B, Bosserhoff A, Frank R, Gross R, Goebel W, Beier D (2000) Identification of immunodominant antigens from Helicobacter pylori and evaluation of their reactivities with sera frompatients with different gastroduodenal
pathologies. Infect Immun 68(2):915–920)
Haque M, Rahman KM, Khan AK, Hassan M, Miah MR, Qadri F, Akhter
Q (1993) Antigen profile of Helicobacter pylori strains isolated from peptic ulcer patients in Dhaka, Bangladesh. Bangladesh Med Res Counc Bull
9(3):71–78

31

