
International Journal of Microbiology & Advanced Immunology, 2013 © 24

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 Gas-
troduodenal Ulcer Disease in Karachi, Pakistan. Int J Microbiol Adv Immunol, 1(4), 24-31.

International Journal of Microbiology & Advanced Immunology (IJMAI)
ISSN 2329-9967

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

            
Research Article

Aziz F1*, Taj Y 2, Kazmi SU 1

1  Immunology and Infectious Diseases Research Laboratory, Department of  Microbiology, University of  
   Karachi, Karachi, Pakistan.
2  Department of  Pathology, Dow Medical University, Dow University of  Health Sciences, Karachi, Pakistan

*Corresponding Author: 
Faisal Aziz, 
Immunology and Infectious Diseases Research Laboratory, 
Department of  Microbiology, 
University of  Karachi, Karachi, Pakistan.
Tel: 86-13019487160, 86-13390064250 
E-mail: faisalaziz.micro@yahoo.com

Received: September 04, 2013 
Accepted: October 18, 2013
Published: October 21, 2013

Citation: 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. doi: http://dx.doi.org/10.19070/2329-9967-130005

Copyright: Faisal Aziz © 2013. This is an open-access article distributed 
under the terms of  the Creative Commons Attribution License, which 
permits unrestricted use, distribution and reproduction in any medium, 
provided the original author and source are credited. 

Introduction

H. pylori is a gram-negative, spiral shaped, flagellated microaero-
phillic 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 infec-
tion such as, gender, age, crowding and low socioeconomic sta-
tus [3]. About 20–50 % of  the adults in the developed countries 
and nearly 80–90 % in the developing countries were seroposi-
tive against H. pylori [4,5]. In developing countries, infection is 
acquired early in life such as less than 5 years children (20 %) and 

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 circu-
lating 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 immu-
nogenic [13].  
       
H. pylori is diagnosed by different invasive test such as, microbio-
logical 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 detec-
tion of  H. pylori serum antibodies to evaluate prevalence in large 
communities [3]. A majority of  serological studies are now con-
ducted 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 ELI-
SA sensitivity and specificity by using specific geographical related 
antigen [15-17]. H. pylori strains from Asian countries have differ-
ent 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.

Materials and Methods

Patients and gastroendoscopy

All gastric patients were undergone through gastroendoscopy and 
examination in the Civil Hospital Karachi, Pakistan. Tissue biop-
sies 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 un-
til 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 (am-
photericin 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 differ-
ent 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 cen-
trifuged 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 in-
creasing 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-immuni-
zation 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 posi-
tive 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 con-
firmation 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 

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

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

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

H. pylori titer optimization and application

In order to optimize primary antibody titer, we were tested anti-
H. pylori sera between the range of  10-1 and 10-15 at constant an-
tigen concentration (10 μg/ml). Titer range was determined rela-
tive 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 ELI-
SA. 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. Coeffi-
cient 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  sensi-
tivity 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 two-
tailed 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 specific-
ity 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 stand-
ard 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. Stu-
dent’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 con-
sidered as significant. The statistical software, namely SPSS 16.0, 
MedCalc 11.3.3 and Graph Pad Prism 5.03, was used for analyz-
ing 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 val-
ues 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 ul-
cer 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 ac-
ceptable 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 anti-
H. pylori sera were used for the development of  sELISA. 

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 opti-
mal 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 discrimi-
nate between normal and diseases cases by using ROC curve anal-
ysis[23,24]. In order to confirm the disease, we selected a cutoff  
value of  0.340 which has a higher sensitivity with negative predic-
tive 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 overlap-
ping 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 qual-
ity 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 dilu-
tion (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 distribu-
tion found as female (96 %) and male (84 %) by sELISA. We ob-
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Figure 1. Optimization of  different parameters of  sELISA. 
a. checkerboard method to optimize the H. pylori sonicate whole cell antigen concentration. 
b. 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. 

c. 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. 

d. Enzyme conjugate antibody dilutions (1:3,000–1:1,000) were optimized. The final concentration (1:2,000) was shown optimal 
concentration.

Figure 2. ROC analysis of  sELISA based on present positivity of  gastritis and gastroduodenal ulcer patients. 
a. ROC curves for sensitivity and specificity obtained with the antigens based on H. pylori sonicate whole cell antigen from local H. 

pylori strain. 
b. Scatter plot represents the cutoff  value of  0.340.
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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 %). 

sELISA comparison with serological assay

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].

Evaluation of  sELISA

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 previ-
ously reported wELISA [21]. A cutoff  value of  0.344, 0.356 and 
0.340 were recommended as the optimal cutoff  value in order to 

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 

Helicobacter pylori protein characterization showed quantitative and 
qualitative different H. pylori sonicate protein. Tris-HCl buffer re-
solves 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).

Discussion

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 

Figure 3. Comparison of  anti-H. pylori antibody titers between different positive percentages of  gastroduodenal ulcer pa-
tients 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 2.050 (2.230-2.489) 2.360±0.066 <0.001
10-2 1.698 (1.899-2.143) 2.021±0.062 <0.001
10-3 1.498 (1.687-1.912) 1.800±0.057 <0.001

10-4 1.384 (1.568-1.781) 1.674±0.054 <0.001
10-5 1.252(1.418-1.615) 1.517±0.050 <0.001
10-6 1.075 (1.220-1.396) 1.308±0.045 <0.001
10-7 0.929 (1.059-1.219) 1.139±0.041 <0.001
10-8 0.762 (0.879-1.024) 0.952±0.037 <0.001
10-9 0.585 (0.727-0.872) 0.800±0.037 <0.001
10-10 0.407 (0.520-0.640) 0.580±0.030 <0.001
10-11 0.349 (0.427-0.526) 0.477±0.025 <0.001
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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 heat-
treated whole bacteria, sonic extract, acid glycine extract. Whole 
cell lysate is the best choice of  antigen as compared to a puri-
fied 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 investi-
gate 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 ac-
cording 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 concen-
trations (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 concentra-
tions, 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 concen-
tration gave the negligible difference of  optical density between 
the test sample and negative control, showed that there was no 

binding occur because of  not enough antigen present in reac-
tion to the capture antibody (Fig. 1b). The test serum working 
dilution of  1:10-3 showed low absorbance as compared to 1:10-

2 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 meas-
urement 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 specific-
ity 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 sur-
face whole cell antigen (wELISA) and commercial kit ELISA (kE-
LISA). We found high sensitivity (98%), specificity (100 %) and 
accuracy (98 %) of  sELISA in comparison with kELISA as com-
pared 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 specific-
ity 94 %) and Asian countries ELISA (50 % and specificity 72 %). 

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

ROC- 
CURVE
(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
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These disparities are caused by the H. pylori strain heterogeneity 
from different parts of  the world [16]. The close perfect associa-
tion of  sELISA was found between kELISA (κ value = 0.960) in 
contrast to wELISA [21]. sELISA showed high significant cor-
relation 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 reli-
able tests for the serological diagnosis of  H. pylori infection.

In the development of  ELISA for antibody screening, it is impor-
tant 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 preva-
lence rates in male (59.36 %) as compared to female (53.95 %) 
[10]. The agewise prevalence rate of  H. pylori infection was high-
est 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 de-
crease in the risk of  infection were found at the ages of  65–75 (13 
%). Similar high prevalence rate of  age group 35–45 was previ-
ously 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, Ko-
rea, 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 im-
portant 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 

(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 immunodom-
inant antigens of  H. pylori such as 44 kDa (translation elonga-
tion 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 precur-
sor (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]. Accord-
ing 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 multicompo-
nent antigen for detection of  H. pylori antibodies. The crude anti-
gen 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 serodiag-
nosis 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. 
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