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ABSTRACT

Helicobacter pylori infection is very common in Pakistan as compared to other developing
countries. The aim of this study was to detect the virulence genes of H. pylori cagA, vacA, ureA
and ureC genes in gastric biopsy isolated from dyspepsia patients belonging to Peshawar district.
A total 80 samples of gastric biopsy were collected from dyspepsia patients with different age
groups during endoscopy from June to October 2021 in Peshawar district. Genomic DNA was
extracted after isolation of Helicobacter pylori from the biopsy culture. All the virulence genes of
H. pylori were amplified by process of polymerase chain reaction as well as compared with a
reference database. The prevalence rate of Helicobacter pylori among the dyspepsia patients was
reported 75% (60/80). The detection of virulence genes: cagA, vacA, ureA and ureC were 52
(65.0%), 39 (48.7%), 35 (43.7%), and 18 (22.5%) in gastric biopsies, respectively. It was found
that the CagA gene is more specific for the detection of H. pylori than vacA, ureA and ureC gene.
The statistical difference (P>0.05) was not found between the investigated genes and gastric
disorders, probability of the alternative (P>0.05) as per hypothesis was rejected and null hypothesis

was accepted, which was detected among the dyspepsia patients.
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INTRODUCTION

A gram-negative bacterium called Helicobacter pylori exists in the stomach mucosa with around
50% of people throughout the world [1]. H. pylori infection causes chronic gastritis and raises the
risk of gastric cancer, peptic ulcer, and mucosa-associated lymphoid tissue (MALT) lymphoma
[2]. The spiral organisms would have seen in the gastric mucus layer for a long time ago of H.
pylori discovery, increased interest in the pathogenesis of gastrododenal diseases, and relatively
regular availability of clinical samples through endoscopic biopsy, all contributed to significant
advancement in medical care [3]. The gram negative bacteria H. pylori has a length of 2 to 4 pm
and width 0.5 to 1pm. The body has 2 to 6 flagella and because of their motility the flagella move
may quickly through viscous media like mucus layer of the gastric epithelial cell [4]. H. pylori
lack fimbriae adhesins, unlike many other gastrointestinal tract bacteria. The growth takes place
between 34 and 40°C with a maximum 37°C all these requirements is fulfill in the gastrointestinal
tract of mammals. Therefore, bacteria pH4 exposure, however growth was only accelerated lower
pH range of 5.5 to 8.0, with neutral pH being the best for growth [5, 6].

According to the most recent global cancer data from 2018 [7], gastric cancer has the second-
highest mortality rate of any type of cancer globally and the sixth-highest incidence rate [8].

The risk factors for H. pylori infection have been shown to include cigarette smoking, alcohol use,
nutrition, occupational exposure, and personal genetic makeup [9]. Both invasive and non-invasive
diagnostic procedures were employed to find H. pylori in patients. Analyzing material from
stomach biopsies provides the foundation for invasive diagnostics like the rapid urease test, culture
and PCR assays that are non-invasive, such as urea breath tests, serological testing, blood or urine

tests, and tests for the presence of antigen in H. pylori stool samples [10].
2. METHODS AND MATERIALS

Gastric biopsy samples were taken from dyspepsia patients at the Shaukat Khanum Hospital in
Peshawar with the help of gastroenterologists. The patients consisted of 57 males and 23 females
with different age groups. The gastric biopsy samples obtained between June 2021 and September
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2021 were used as a basis for the PCR analysis. The patients suffered from severe diseases such
as gastritis, gastric ulcers, duodenal ulcers, and stomach cancer. The most commonly observed
symptoms were abdominal pain, heartburn, vomiting, nausea, bloating, belching, regurgitation and
fever. A patient of H. pylori infection was considered to be confirmed by the detection of cagA,
vacA, ureA, and ureC in stomach biopsy samples. The result was analyzed by using of SPSS
(statistical package) computer program which came out in ratio and percentages. Furthermore, the
groups were compare by chi-square test and statistically significant level regarded at P-value
<0.05.

Table 1 Primers sequences and base pair of the product size

Genes | Primers Primer sequence (5°-3”) Product
size
CagA Forward AGTAAGGAGAAACAATGA 1,320

Reverse AATAAGCCTTAGAGTCTTTTTGGAAATC

VacA Forward GCTTCTCTTACCACCAATGC 1,162
Reverse TGTCAGGGTTGTTCACCATG

UreA Forward GAGAATGAGATGAAACTCACCC 627bp
Reverse TTGTCTGCTTGTCTATCAACC
UreC Forward TGGGACTGATGGCGTGAGGG 820bp
Reverse AAGGGCGTTTTTAGATTTTT
3. RESULTS

A total of 80 samples collected from the infected individuals. All of the affected individuals had
abdominal pain, heart burn, bloating, belching, nausea, vomiting, regurgitation and fever. The
patients were proved to have gastric cancer, gastric ulcer, duodenal ulcer and gastritis by
endoscopic examination. The presence of many other symptoms of gastrododenal diseases was

identified by medical aspects.
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The maximum incidence of H. pylori infection was recorded 88.8% in age group | (10-20 years)
and then 79.3% recorded in age group I11 (31-40 years) while the minimum incidence was recorded
45.4% in age group V (51-60 years). Maximum number of patients were in age 111 (31-40 years)
next were in age group 1V (41-50 years) then age group 11 (21-30 years) and then age group V (51-
60 years) and then age group 1(10-20 years). Data about prevalence showed that its prevalence was
high among the age group 1 (10-20 years) which was 88.8% and then second most susceptible
group was age group 3(31-40 years) which was 79.3% and significance difference was not
observed (p=0.1) as shown in table 3. Out of 80 patients, 60 samples showed proof and
confirmation of H. pylori infection so prevalence of H. pylori recorded was 72 %. Regarding H.
pylori positivity 42 out of 57 (73.6%) males were H. pylori +ve and 15 out of 57 (26.3%) were H.
pylori -ve. In case of females 18 out of 23 (78.2%) were H. pylori +ve and 5 out of 23 (21.7%)
were H. pylori (table-5) without statistical difference (p=0.6) as shown in table 4

The fluorescent bands of DNA observed under U-V light by using method of Gel Doc system as
shown in fig 2. Primer for amplication bulging result was observed on 1.5 % agarose gel
electrophoresis and the resultant amplicon was 1,340 base pair by comparison of 100bp DNA
marker. Out of 80 patients CagA gene has been identified in 52 individuals who are affected as
shown in fig 3. Primer for amplication bulging result was observed on 1.5% agarose gel
electrophoresis and the resultant amplicon was 1,162 base pair by comparison of 100bp DNA
marker. Out of 80 patients vacA gene has been identified in 39 individuals who are affected. The
positive predictive values of VVacA gene found to be 48.7% as shown in figure 4. Primer for
amplication bulging result was observed on 1.5 % agarose gel electrophoresis and the resultant
amplicon was by comparison of 100bp DNA marker. The resultant amplicon was 627 base pair as
compare to DNA marker. Out of 80 patients ureA gene has been identified in 35 individuals who
are affected. The positive predictive values of UreA gene are found to be 43.7% as shown in fig
5. Primer for amplication bulging result was observed on 1.5 % agarose gel electrophoresis and
the resultant amplicon was 820 base pair by comparison of 100bp DNA marker. Out of 80 patients
ureC gene has been identified in 18 individuals who are affected. The positive predictive values of

UreC gene were found to be 22% as shown in fig 6.

Table 2 Clinical and laboratory comparison of dyspepsia patients (n=80) with H. pylori and without H. pylori
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No of patient H. pylori H. pylori
Symptoms (%) positive (%) negative (%) P value
Abdominal pain | 73 (91.2%) 57 (78%) 16 (21.9%) 0.31
Heart burn 66 (82.5%) 42 (63.6%) 24 (36.3%) 0.99
Bloating 57 (71.2%) 34 (59.6%) 23 (40.3%) 0.99
Belching 26 (32.5%) 8 (30.7%) 18 (69.2%) 0.001
Nausea 71 (88.7%) 57 (80.2%) 14 (19. 7%) 0.1
Vomiting 69 (86.2%) 53 (76.8 %) 16 (23.1%) 0.71
Regurgitation 34 (42.5%) 16 (47%) 18 (52.9%) 0.2
Fever 12 (15%) 4 (33.3%) 8 (66.6%) 0.22
Table 3 Incidence of H. pylori infection with respect to age
Grou Arrange grou No of H. pylori |r_lle p;itlic\)/:al P value
P ge group patient positive (%) g
(%)
I 10-20 years 9 8 (88.8%) 1(11.1%)
] 21-30 years 13 10 (76.9%) 3 (23%)
i 31-40 years 29 23 (79.3%) 6 (20.6%)
v 41-50 years 18 14 (77.7%) 4 (22.2%)
\ 51-60 years 11 5 (45.4%) 6 (54.5%) 0.1
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Sex No of patient % | H. pylori +ve H. pylori —ve P
Male 57 42 (73.6%) 15 (26.3%)

0.6
Female |23 18 (26.5%) 5 (21.7%)

Figure 1 Colonies of anaerobic H. pylori on the blood agar media

Figure 2 Gel photo indicate the Purified DNA of biopsy samples
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Figure 4 Gel photo showing specific detection of H. pylori VacA gene by PCR method which indicate amplify product of 1,162bp
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Figure 5 Gel photo showing specific detection of H. pylori UreA gene by PCR method which indicate amplify
product of 627bp
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Figure 6 Gel photo showing specific detection of H. pylori UreC gene by PCR method which indicate amplify product of 820bp

Table 5 Results of PCR in terms of predicted value

Value CagA VacA UreA UreC
Positive predicted 65.0% 48.7% 43.7% 22.5%
Value (52/80) (39/80) (35/80) (18/80)
Negat':’/glﬂged'cmd 35% 512% | 56.2% 77.5%
(28/80) (41/80) (45/80) (62/80)
Table 6 Endoscopic findings in relation with PCR.
PCR result
Diseases Total patients 80 P value
Positive (60) | Negative (20)
Gastric ulcer 27 19 (70.3%) | 8 (40%)
Duodenal 12 10 (83.3%) | 2 (10%)
ulcer
0.45
Gastritis 21 14 (66.6%) | 7 (35%)
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Table 7 Detection and Distribution of cagA, vacA, ureA and ureC according to the main pathologies of the patients

Virulence Total Endoscopic findings 60 of H. pylori infected P
genes number s
of patient Value
Virulence
genes Gastric | Duodenal . Gastric
Gastritis
ulcer ulcer 14 Cancer
19 10 17
CagA 52 14 9 12 17 0.13
VacA 39 15 5 8 11 0.39
UreA 35 11 8 10 6 0.08
UreC 18 9 2 5 2 0.1
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Figure 7Diagrammatic Representations of Clinical Symptoms
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Figure 8 Diagrammatic Representations of H. pylori infection with respect to age
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Figure 9 Diagrammatic Representations of H. pylori prevalence by PCR method
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Figure 10 Diagrammatic Representation shows virulence genes positivity with gastric diseases
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Figure 11 Diagrammatic representations show Prevalence of H. pylori in Peshawar

4. DISCUSSION

H. pylori is well-known bacteria that cause infectious disease in people. It causes and determined
gastritis that is interconnected to gastric ulcer and gastric adenocarcinoma [11]. H. pylori colonize
the gastric mucosa and produce inflammation in gastric mucosa of gastritis in both experimentally
infected animals and human beings. Such circumstances can be continues for various periods in
the lack of action against microorganism. Gastritis is one of the earliest recognizable modifications
in a development of tissues abnormalities that can lead to stomach cancer [12, 13]. This bacterium
infection is spread through family members and acquired during early middle age, in the absence
of sufficient requirements and treatment affect the stomach for prolonged existence of H. pylori
colonization [14]. There is a strong relationship between the gastric cancer and H. pylori that lead
to its categorization as definite carcinogen type 1 by WHO [15]. In this study, we found existence
of major H. pylori virulence genes which isolated from various disorders of gastric ulcer, gastric
cancer, duodenal ulcer and gastritis among dyspepsia patient. The cagA gene was detected in 65%
(52/80), vacA in 48.7% (39/80), ureA in 43.7% (35/80) and ureC in 22.5% (18/80) strains.

In the current study, H. pylori was isolated and detected or confirmed by using a polymerase chain
reaction (PCR) assay and a culture technique, respectively [16]. The biopsy sample has been
cultured and each sample show positive result for urease, catalase and oxidase test. Although
culture isolation has been biological method for organism detection. Catalase and oxidase test,

while the rapid urease test may not appeared to be a specific test since other pathogenic bacteria
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producing urease enzyme which similar to the morphology of H. pylori might exist in the stomach.
PCR is easy, accurate, quick, automated, and very effective for detection of H. pylori [17,18]. The
selected specific primers were used, A proper gene selection and accurate primers design are
essential for successful PCR reactions [19]. The Thermal cycler PCR was amplified H. pylori
genome by using genes like ureA, ureC, cagA, and vacA with the specific primers [20,21]. The
prevalence of cagA positive result is 65% in our study are similar to those obtain in Morocco and
Tunisia where 61.2% and 61.6% cagA were reported respectively [22,23], which is associated with
the frequent occurrence of stomach cancer in that country. Greater risk of gastric cancer is
associated with infections of H. pylori strains that are cagA positive than with cagA negative
strains [24]. Additionally, cagA-positive bacteria were detected in the stomach ulcer and chronic
gastritis patient isolates [25]. Major virulence factors in H. pylori that cause gastric disease include
the cagA and vacA genes. This toxin is linked to stomach cancer and gastric ulcers and can cause
severe gastric mucosal inflammation [26]. Weakly cytotoxic strains were widely prevalent, which
may contribute for the lower chance of stomach cancer [27]. The housekeeping genes (ureC and
ureA) were found, with prevalence rates of ureA (glmM gene) of 43.7% and ureC (glmM) of
22.5%, which are comparable to those of earlier studies from Karachi, Pakistan, which showed
positive results of ureA (50%) and ureC (20%) [28]. It shows that the ureA gene has greater clinical
applicable sensitivity than the ureC gene. Even though without significant difference (p=0.1), it
was noted that most of the patients in the current study were in their third and fourth decade of
life. This figure is similar with the findings observed for those between the ages of 31 and 50 years
[29]. A decrease in the immune response to H. pylori or a drop in the quantity of the microorganism
in people may cause a decrease in the incidence of this bacterium in the gastric mucosa of adult
people [30]. In this investigation, the prevalence of H. pylori infection between male and female
patients was not significantly different (p=0.6), a finding that is consistent with those of Brown's
studies [31]. If the P-value is greater than 0.05, the null hypothesis was accepted and the alternative
hypothesis was rejected. These variations might be attributable to H. pylori-related diseases, such
as infected individuals in our research having poor living circumstances (nutrition and cleanliness).

Males appear to have a greater frequency of H. pylori infection than females [32].

5. CONCLUSION AND RECOMMENDATIONS
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From the present study it was concluded that H. pylori infection has a significant role in the
development of dyspepsia cases in district Peshawar. Thermal cycler PCR was used and find out
existence of CagA, VacA, UreA and UreC genotypes in gastric biopsy samples. The prevalence
rate of H. pylori infection among dyspeptic patients was reported 75% in shaukat khanam hospital
Peshawar.  The main virulence genes combinations in the dyspepsia patients were;
cagA/vacAl/ureC/ureA mainly in gastric cancer gastric ulcer, duodenal ulcer and gastritis. The
most virulent gene cagA and less virulent gene ureC gene were found in dyspepsia patients. In this
study, a statistical significant difference was not found between the investigated genes and various
gastric disorders such as stomach cancer, gastric ulcer, duodenal ulcer, and gastritis (P>0.05)
which indicates strong evidence for the null hypothesis. Molecular diagnostics provides proof and
confirmation of the presence of H. pylori in gastric biopsy samples, as well as a clear image of the
identification of virulent genes, which is linked to more serious disorders in Pakistan.

6. REFRENCES

1. Polk, D. B., & Peek, R. M. (2010). Helicobacter pylori: gastric cancer and beyond. Nature
reviews cancer, 10(6), 403-414.

2. Jacques Ferlay, I. S., Dikshit, R., Eser, S., Mathers, C., Rebelo, M., Parkin, D. M., & Bray,
F. (2014). Cancer incidence and mortality worldwide: sources, methods and major patterns
Int J Cancer, 136, 29.

3. Dunn, B. E., & Cohen, H. (1997). Blaser Mj. Helicobacter pylori. Clin Microbiol Rev, 10,
720-41.

4. Paul, W. O., Lane, M. C., & Porwollik, S. (2000). Helicobacter pylori motility. Microbes
and infection, 2(10), 1207-1214.

5. Scott, D. R., Marcus, E. A., Weeks, D. L., & Sachs, G. (2002). Mechanisms of acid
resistance due to the urease system of Helicobacter pylori. Gastroenterology, 123(1), 187-
195.

6. Scott, D. R., Marcus, E. A., Weeks, D. L., & Sachs, G. (2002). Mechanisms of acid
resistance due to the urease system of Helicobacter pylori. Gastroenterology, 123(1), 187-
195.

http://xisdxjxsu.asia VOLUME 18 ISSUE 12 December 2022 1545-1560



http://xisdxjxsu.asia/

Journal of Xi’an Shiyou University, Natural Science Edition ISSN : 1673-064X

10.

11.

12.

13.

14.

15.

16.

17.

Stingl, K., Altendorf, K., & Bakker, E. P. (2002). Acid survival of Helicobacter pylori:
how does urease activity trigger cytoplasmic pH homeostasis?. Trends in
microbiology, 10(2), 70-74.

Rawla, P., & Barsouk, A. (2019). Epidemiology of gastric cancer: global trends, risk
factors and prevention. Przeglad gastroenterologiczny, 14(1), 26-38. 2018.80001

Klein, P. D., Gilman, R. H., Leon-Barua, R., Diaz, F., Smith, E. B., & Graham, D. Y.
(1994). The epidemiology of Helicobacter pylori in Peruvian children between 6 and 30
months of age. American Journal of Gastroenterology (Springer Nature), 89(12).

Gold, B. D., Gilger, M. A., & Czinn, S. J. (2014). New diagnostic strategies for detection
of Helicobacter pylori infection in pediatric patients. Gastroenterology &
hepatology, 10(12 Suppl 7), 1.

Chiurillo, M. A., Moran, Y., Cafas, M., Valderrama, E., Granda, N., Sayegh, M., &
Ramirez, J. L. (2013). Genotyping of Helicobacter pylori virulence-associated genes shows
high diversity of strains infecting patients in western Venezuela. International Journal of
Infectious Diseases, 17(9), e750-e756.

Peek, R. M., & Blaser, M. J. (2002). Helicobacter pylori and gastrointestinal tract
adenocarcinomas. Nature Reviews Cancer, 2(1), 28-37.

Fox, J. G., & Wang, T. C. (2007). Inflammation, atrophy, and gastric cancer. The Journal
of clinical investigation, 117(1), 60-69.

Afifi, S. A. A. M., Elantouny, N. G., Elsokkary, R. H., & Abdelbaser, E. S. (2020).
Helicobacter Pylori treatment eradication in Egypt: standard clarithromycin-based triple
versus quadruple regimen therapy. Afro-Egyptian Journal of Infectious and Endemic
Diseases, 10(2), 100-107.

Wroblewski, L. E., Peek, R. M., Jr, & Wilson, K. T. (2010). Helicobacter pylori and gastric
cancer, Clinical microbiology reviews, 23(4), 713-739.

Kumar, S., Kumar, A., & Dixit, V. K. (2008). Direct detection and analysis of vacA
genotypes and cagA gene of Helicobacter pylori from gastric biopsies by a novel multiplex
polymerase chain reaction assay. Diagnostic microbiology and infectious disease, 62(4),
366-373.

Rimbara, E., Sasatsu, M., & Graham, D. Y. (2013). PCR detection of Helicobacter pylori
in clinical samples. Methods in molecular biology (Clifton, N.J.), 943, 279-287.

http://xisdxjxsu.asia VOLUME 18 ISSUE 12 December 2022 1545-1560



http://xisdxjxsu.asia/

Journal of Xi’an Shiyou University, Natural Science Edition ISSN : 1673-064X

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Lehours, P., Mégraud, F., (2011) Helicobacter pylori molecular diagnosis. Expert Revesion
Molecular Diagnosis 11(4):351-355

Kalali, B., Formichella, L., & Gerhard, M. (2015). Diagnosis of Helicobacter pylori:
Changes towards the Future. Diseases (Basel, Switzerland), 3(3), 122-135.

Thaker, Y., Moon, A., & Afzali, A. (2016). Helicobacter pylori: A review of epidemiology,
treatment, and management. J Clin Gastroenterol Treat, 2(2), 1-5.

Roth, D. E., Velapatifio, B., Gilman, R. H., Su, W. W., Berg, D. E., Cabrera, L., &
Gastrointestinal Physiology Working Group. (2001). A comparison of a string test-PCR
assay and a stool antigen immunoassay (HpSA) for Helicobacter pylori screening in
Peru. Transactions of the Royal Society of Tropical Medicine and Hygiene, 95(4), 398-399.
Ben Mansour, K., Fendri, C., Zribi, M., Masmoudi, A., Labbene, M., Fillali, A., &
Burucoa, C. (2010). Prevalence of Helicobacter pylori vacA, cagA, iceA and oipA
genotypes in Tunisian patients. Annals of Clinical Microbiology and Antimicrobials, 9(1),
1-7.

El Khadir, M., Alaoui Boukhris, S., Benajah, D. A., El Rhazi, K., Ibrahimi, S. A., El
Abkari, M., ... & Bennani, B. (2017). VacA and CagA status as biomarker of two opposite
end outcomes of Helicobacter pylori infection (gastric Cancer and duodenal ulcer) in a
Moroccan population. PloS one, 12(1), e0170616.

Secka, O., Antonio, M., Berg, D. E., Tapgun, M., Bottomley, C., Thomas, V.,& Adegbola,
R. A. (2011). Mixed infection with cagA positive and cagA negative strains of Helicobacter
pylori lowers disease burden in The Gambia. PL0oS One, 6(11), e27954.

Pan, Z. J., Van der Hulst, R. W., Feller, M., Xiao, S. D., Tytgat, G. N., Dankert, J., & Van
der Ende, A. (1997). Equally high prevalences of infection with cagA-positive
Helicobacter pylori in Chinese patients with peptic ulcer disease and those with chronic
gastritis-associated dyspepsia. Journal of Clinical Microbiology, 35(6), 1344-1347.

Qiao, W., Hu, J. L., Xiao, B., Wu, K. C,, Peng, D. R., Atherton, J. C., & Xue, H. (2003).
cagA and vacA genotype of Helicobacter pylori associated with gastric diseases in Xi’an
area. World Journal of Gastroenterology: WJG, 9(8), 1762.

Sugimoto, M., & Yamaoka, Y. (2009). The association of vacA genotype and Helicobacter
pylori-related disease in Latin American and African populations. Clinical Microbiology
and Infection, 15(9), 835-842.

http://xisdxjxsu.asia VOLUME 18 ISSUE 12 December 2022 1545-1560



http://xisdxjxsu.asia/

Journal of Xi’an Shiyou University, Natural Science Edition ISSN : 1673-064X

28. Wahab, H., Khan, T., Ahmad, 1., Jan, A., Younas, M., Shah, H., & Wasim, M. A.(2015).
Detection of H. pylori by PCR method using ureA and ureC gene in gastric biopsy sample.
Journal of pure and applied microbiology.

29. Perez-Perez, G. I, A. Z. Olivares, F. Y. Foo, S. Foo, A. J. Neusy, C. Ng, R. S. Holzman,
M. Marmor, and M. J. Blaser. (2005) Seroprevalence of Helicobacter pylori in New York
City populations originating in East Asia. J. Urban Health; 82:510-516

30. Rodrigues, M.N.; Queiroz, D.M.M.; Rodrigues, R.T.; Rocha, A.M.C.; Luz, C.R.L.; Braga,
L.L.B.C. (2005). Prevalence of Helicobacter pylori infection in Fortaleza, Revista de
Saude Publica, 39:847-849.

31. Brown, L.M. (2000). Helicobacter pylori: epidemiology and routes of transmission.
Epidemiologic Reviews, 22:283-297.

32. Martel, Catherine & Parsonnet, Julie. (2007). Helicobacter pylori Infection and Gender: A
Meta-Analysis of Population-Based Prevalence Surveys. Digestive diseases and sciences.
51. 2292-301. 10.1007/s10620-006-9210-5.

http://xisdxjxsu.asia VOLUME 18 ISSUE 12 December 2022 1545-1560



http://xisdxjxsu.asia/

