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Abstract: Helicobacter pylori is the etiological agent of gastritis and peptic ulcer. This importance had proposed
antibiotics as a principle treatment of gastrointestinal pathologies. The focus of this research was to investigate the
occurrence of H. pylori in patients having gastritis or gastric ulcer and also draw the susceptibility profile of isolates to
several antibiotics. Blood and biopsy specimen from 96 acid peptic disease patients from both sexes were collected. Each
sample was used for culture, gram staining, catalase, oxidase, urease and nitrate reduction test by conventional method.
Serology using anti Helicobacter pylori IgG was done. The susceptibility profile to sixcommon antibiotics was checked
by E- test method. H. pylori was obtained from 40 patients (41.67%) with greater frequency in male (25%) than females
(16.67%). With regards to age, H. pylori was recovered highest from the patients between 51-55 (75.86%) years of age.
Tetracycline and rifampin were the most effective antibiotics in vitro, while metronidazole was less effective. Nine
(22.5%) strains displayed resistance to at least one antimicrobial drug. Whereas, resistance to amoxicillin, ciprofloxacin,
clarithromycin, metronidazole and combination of antibiotics like ciprofloxacin, clarithromycin and metronidazole, and
ciprofloxin and metronidazole were 11.11, 55.56, 22.22, 33.33, 11.11 and 44.44% respectively. Lower susceptibility

profile of H. pylori to antibiotics is because of frequent use of antibiotics to treat other infections.
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INTRODUCTION

Since isolation and characterization of Helicobacter
pylori, formerly known as Campylobacter pylori and, is
commonly associated with chronic bacterial infection to
human (Hardin and Wright, 2002; Yvonne et al., 2001;
Manyi-Loh et al., 2013). The condition caused by H.
pylori infection affecting the stomach of approximately
50% of the human population worldwide (Otth and
Wilson, 2011). The colonization can lead to chronic
active gastritis and is directly related to the development
of peptic ulcer. It is also designated as an important factor
in initiation of gastric cancer and gastritis mucosa
associated lymphoid tissue lymphoma (Suerbaum and
Michetti, 2002; Hocker and Hohenberger, 2003).

The association between bacterium and gastroduodenal
diseases demonstrates the requisite to identify the
incidence of causative bacteria in dyspeptic patients.
Conventionally, indicative techniques for H. pylori may
be categorized as invasive, (which requires endoscopy to
get biopsy samples form gastric tissue) and non-invasive
(Ramis et al., 2012). The invasive techniques comprise
histology, molecular methods and other biochemical tests
like urease, oxidase etc, while the non-invasive
techniques contain urea breathe test, serology, stool
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antigen and molecular tests (Hirschl and Makristathis,
2007). Although multiple diagnostic methods are
available, yet there is no single method that can fulfil, on
its own, the standards for adequate sensitivity and
specificity in diagnosis of bacteria. Microscopy is
considered standard method providing additional
information of status of mucosa, but depends primarily on
the number and localization of specimen taken. Culture
and identification of H. pylori requires experience and
dexterity, as identification and culturing is somewhat
difficult (Abu-Sheih et al., 2014). The rapid urease test is
easy and delivers swift results, however this technique is
influenced by the use of antimicrobial agents, proton
pump inhibitor and bismuth containing compounds.
Moreover the presence of other microorganism that
produce urease can lead to false positive result (Mégraud
and Lehours, 2007). Finally molecular method s
extensively used for the analysis of infection. However,
the greater genomic plasticity between strains obscures
the target gene. On the other side serology test do not
allow delination of active H. pylori infection. Urea breath
test requires expensive equipment and reagent (Bazzoli et
al., 1999).

The antimicrobial resistance properties are another
important point in order to access the pathogenicity of
bacterium.  The combination of anti-acid and
antimicrobial agents is known as standard treatment
against gastric mucosal infections such as ampicillin,
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clarithromycin, tetracycline and metronidazole (Graham,
2000). The therapeutic choices have become somewhat
narrow due to the occurrence of multi drug resistant
bacterium strains. Like other bacteria, H. pylori, also
exhibited variable response to antibiotics in diverse
geographical areas, depending on the locally used drugs
(Pajaras-Garcia et al., 2007; Urrestarazu et al., 2003).
Furthermore, to date, we could not find any single report
on antibiotic resistance of H. pylori strains from gastric
biopsy samples from Pakistan.

Since the data of H. pylori incidence in Pakistani patients
is scarce and the present study was centered at
investigating the rate of occurrence of H. pylori from
gastritis or gastric ulcer patients and to also check the
response of the strains to the commonly used
antimicrobial drugs used for its treatment.

MATERIALS AND METHODS

Study design, participants and settings

A total number of four hundred and forty consecutive
patients visited the different local hospitals of twin cities,
Rawalpindi (33.62°N and 73.07°E) and Islamabad (33.66
°N and 73.22°E) during December 2015 till December
2016. Males (age range from 35-50) and females (age
range from 35-55) were asked to participate in the study.
These patients were advised by the doctors to have
clinical indications for an endoscopy in the
gastrointestinal clinic of the hospital. The patients had
undergone gastroendoscopy for dyspeptic symptoms
namely epigastic pain, fullness and heartburn were asked
to comply with the follow-up schedule. Among the tested
group, pregnant and lactating women, patients who had
received anti-secretory drugs, antibiotics, nonsteroidal
anti-inflammatory drugs, bismuth or corticosteroids drugs
were excluded and not considered in the study. After the
initial screening, three hundred and forty four (n= 344)
patients either did not meet the criteria or were not
willingly to participate in the study. A total of 96 biopsy
patients (48 males and 48 females) aged from 35 to 55
years were collected

Collection of biopsy sample

H. pylori was isolated according to procedure described
by Mégraud and Lehours (2007) and Abu-Sbheih et al.
(2014). Endoscopic analysis was done using Olympus
video endoscopes (Olympus Tokyo, Japan). The biopsy
tissues were collected from the corpus or the antrum of
patients’ stomach. Samples from the patients were
collected in sterile normal saline at 4°C. The collected
isolates were instantly shifted (with in 1hr) to the
laboratory for further analysis.

Culture of H. pylori from biopsy sample

For culture, biopsy samples was inoculated on to freshly
prepared tryptone soy agar (TSA, Merck and Co., USA)
and incubated at 37°C for 3-5 days in Gas-Pak jars (BBL

Microbiology System, MD, USA) with microaerophilic
(Gas-Pak) generator envelop.

Colony morphology

Morphological studies of H. pylori colonies on TSA
plates were done after incubating the culture at 37°C for
3-5 days using magnifying glass.

Gram’s staining

Gram’s staining was done according to the procedure
described by Berry and Sagar (2006). An individual
colony was pulled out with sterilized loop and then mixed
into water droplet on glass slides. Smear was fixed with
heat through open flame. After 5 min the fixed smear was
covered with Gram’s iodine solution and rinsed with
water. The ethyl alcohol was then poured until the color
of crystal violet gone. Again, the smear was washed with
distilled water and application of counter stain safranin
was done for 30 sec and tailed by washing. Slides were
dried with blotting paper. A drop of vegetable oil was
immersed on smear ad examined under microscope.

Catalase test

Catalase activity was checked by drop method. One to
three drops of 3% hydrogen peroxide were dropped on the
smear and observed for immediate oxygen bubble.

Oxidase test

The  oxidation of  tetramethyl-p-phenylenediame
dihydrochloride reagent from oxidase enzymes from
organism was tested with the method described by Berg et
al. (1997). One percent of N, N, N, N- tetramethyl-p-
phenylenediame dihydrochloride was prepared and a loop
containing the culure was added to it. The change in color
was notice.

Urease test

The urease production ability of organismwas determined
using the standard method of Berry and Sagar (2006). The
isolates were inoculated on the urea broth (10% at pH 6.8)
with loop wire. The tubes were incubated at 37°C for 1 hr
and change in color from yellow to pink was recorded as
positive result.

Nitrate reduction test

The following steps were done by using Pasteur pipette:
A 50ul of the culture medium was added in solutions
containing 3 dops of 1% sulphanilamide and 1 drop of
0.02% naphthylethylenediamine. The solution would
change color to bright pink or purple in the presence of
nitrate in medium. In the absence of any color, few grains
of zinc powder were added. The appearance of purple
color around the zinc particle indicates the presence of
nitrate in the culture medium (Marietou et al., 2009).

Serum enzyme linked immunosorbent assay
Serum samples were used for anti H. pylori antibody IgG
with NovaLisa™ Enzye linked immunosorbant assay Kit
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(Nova Tec Immundignosica GmbH) according to
manufacturer direction. Value more than 30 NTU/ml were
considered as positive.

Antibiotic susceptibility testing

Quantitative susceptibility testing was done to 40 strains,
using the E-test Method (Farina et al., 2007; Piccolomini
et al., 1997) with some modification. Briefly, numerous
colonies of strain taken from a fresh culture on an agar
plate. The strain was inoculated in 5ml of tryptone soy
broth with turbidity of 3 Mac Farland standard. The
suspensions were inoculated with sterile swab onto 150
mm diameter TSA plates and then surface of agar were
allowed to dry. The strips were applied in plates. The
plates were then placed at incubator at 37°C for 3 to 5
days. Inhibitory concentrations were recorded at the point
where the elliptical zone of inhibition interested the E-
strip. Positive control was done using standard H. pylori
ATCC 43504 strain.  The used antimicrobial were
amoxicillin (>2ug/ml), ciprofloxin (>4pg/mi),
clarithromycin ~ (2ug/ml),  metronidazole  (<8ug/ml),
rifampin (5 pg/ml) and tetracycline (4pg/ml) respectively.

Ethical approval
The ethics committee approved the study vide letter No.
PMAS-AAUR/IFNS/145 dated November 10", 2015.

STATISTICAL ANALYSIS

The means were analyzed statistically for continuous data
using statistical software 8.1. The frequency distribution
were calculated by using Microsoft excel version 2010.

RESULTS

Gastric biopsies samples were collected from the patients
with visible sign of H. pylori infection like abdominal
pain, peptic ulcer, and heart burn. The patients included
both male and female with age limit varying from 35 to
55 years. Samples were stored at 4°C in sterilized normal
saline and immediately transferred to laboratory within 1
hour and crushed with sterilized manual grinder. These
samples were steak on TSA. The plates were
microaerophilicaly cultured at 37°C for 3 days. These
colonies after incubation were morphologically and
biochemically identified. The morphological
characterization and confirmatory test was presented in
table 1.

A total number of ninety six (96) biopsy samples were
tested and forty (41.67%) were positive for H. pylori.
Isolation frequencies were higher among males (n=24,
25%) then females (n=16, 16.67%) (fig. 1), which were
statistically significant (p<0.05). The highest isolation
frequencies were obtained in male from 51-55 years old
(83.33%) followed by 46-50 years old (75%) and 41-45
years old (21.43%). The isolation frequencies for females
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showed same pattern as the highest isolates was obtained
from 51-55 and 46-50 years old (63.63 and 58.30%). The
data showed that the subject from 46-50 and 50-55 years
old were highly infected or prone to disease (65.0 and
75.86%) (table 2).

Among the 40 strains tested, 9 (22.5%) were concurrently
resistant to more than one antimicrobial drugs. The
metronidazole showed the least activity as compare to
other as MICs varied from <0.016 to >256pg/ml with
15% resistant (table 3). No resistance was found for
rifampin and tetracycline whose CIMs ranged from
<0.016 to 0.75 pg/ml respectively. CIMs for amoxcillin,
ciprofloxacin, clarithromycin and metronidazole were
ranges from <0.016 to >256, 0.0012 to >32, <0.016 to
>64 and <0.016 to >256 pg/ml respectively.
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Fig. 1. Gastric biopsy samples for the screening of
potential positive sign of infection

Nine Helicobacter pylori isolate showed the antibiotic
resistance from the whole 40 biospy specimen samples
which cultured on agar media in a microaerophilic jar for
3-5 days. The isolations were identified morphologically
and biochemical examinations with oxidase catalase,
urease and nitrate reduction activity were applied to all 9
bacterial colonies that are positive for H. pylori (table 4).
The result showed that all of the 9 strains were oxidase
positive, greyish and appeared curved, spiral rod shaped
under the microscopic examination.

The nine H. pylori positive isolates (according to
biochemical test and gram staining) were tested for
susceptibility to different types of antibiotics (table 5).
The frequent resistant patterns found were: 1 strain
(11.11%) for amoxicillin, 5 strains (55.56%) for
ciprofloxacin, 2 strains (22.22%) for clarithromycin, 3
strains for metronidazole (33.33%), 1 strain (11.11%) for
combination of ciprofloxacin, clarithromycin  and
metronidazole and only 4 strains (44.44%) for
combination of two antibiotic drugs (clarithromycin and
metronidazole) respectively. On the other hand 7 strains
(77.78%) were found sensitive to amoxicillin, 6 strains
(66.66%) for clarithromycin while 4 strains showed
sensitivity to combination of drugs.
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Table 1: Morphological and confirmatory tests for H. pylori

Morphological characteristics Confirmatory test
Characteristics H. pylori isolates Test Confirmatory observation Results
Colony surface Smooth, shiny Oxidase Blue color formation Positive
Colony shape Circular Catalase Bubble formation Positive
Colony color Greyish Urease Yellow to pink Positive
Colony morphology Curved, spiral rod l\rlt;gﬁtiion !;Irg;::jozrir?é E?vlfl/dpeurrple color formation Positive
Gram staining Pink color ELISA >30 NTU/ml Positive
Table 2: Helicobacter pylori isolation frequency related to age and sex
Male Female Total positive culture
Age Range (Year) N°/n N°/n N/n %
35-40 0/8 0/15 0/23 0
41-45 3/14 2/10 5/24 20.83
46-50 6/8 7/12 13/20 65
51-55 15/18 7/11 22/29 75.86
Total 24/48 16/48 40/96 41.67

N°=number of positive culture, n= number of patient studied

Table 3: MIC ranges, MICso, MICqq and resistant strain percentages of 40 isolates againstantibiotic drugs

Antimicrobial drugs MIC Ranges (mcg/ml) MICsg MICqg Resistant strains N°/%
Amoxicillin <0.016 - > 256 0.016 0.10 125
Ciprofloxacin 0.0012 - > 32 0.064 0.60 3/7.5
Clarithromycin <0.016 - > 64 <0.016 0.10 4/10
Metronidazole <0.016 - > 256 0.100 0.14 6/15

Rifampin <0.016 - >0.75 0.030 0.20 0/0
Tetracycline <0.016 - >0.75 0.025 0.15 0/0

DISCUSSION

Out of all the 96 samples only 40 samples were identified
as Helicobacter pylori positive. The level of H. pylori
infection in the present study is lower (41.67%) when
linked to the testified occurrence level in previous
investigation from sub-continent region (Memon and
Ejaz, 2000; Ahmed et al., 2008), that is due to the
different method employed for detection. The other
factors are age, ethinic group, area, social status, smoker,
dietary habits, gender and so on. Different studies
elsewhere revealed that risk of infection increases linearly
with the age (Ertem et al., 2003). The present
investigation is in the line with the study by Ahmed et al.
(2008) and Alborzi et al. (2006) who concluded that
chance of infection increase with age. The possible
reasons are the increase in degree of contacts among
people and weak defense systemat old age (Rothenbacher
et al., 2002; Rowland, 2000). The lower rate of isolation
might be due to the delicate nature of organism as its
survivability decrease with the delay in specimen
transportation, transportation conditions and exposure to
aerobic environment. The statement is further confirmed
by Meunier et al. (1997). They demonstrated that H.
pylori is a delicate in nature having lower isolation rate if
biopsy samples are exposed to oxygen, room temperature
or desiccation, during transportation.

The data suggest that males are highly prone to the
exposure of inflammation caused by bacterium as
compare to females (table 2). The data of our study
indicates a significant difference between male and
female infection outbreak, these differences are in line
with the findings of Yang et al. (2003), however it
negotiates with the study of Ahmed et al. (2008) who
stated the non-significant difference between males and
females. Kaltenthaler et al. (1995) concluded that it might
be due to lack of hygiene in young male as compare to
female or it may be due to the fact that males are more
social as compare to female.

The phenotypic characterization of the colonies obtained
on plates was done and grey, small, smooth and circular
colonies appeared with no hemolytic act activity on the
colony edges. However hemolysis was seen after 3 to 4
days of storage at 4°C. Similar results was also found by
Megraud and Lehours (2007) after 3 to 5 days of
incubation. Gram's stained heat fixed smear when
observed under microscope appeared to be gram negative
and spiral shaped with round edges. This may be due to
the reason that media favored the growth of bacteria.
These findings are also in line with Owen (1998) who
reported the cellular morphology of organismas negative,
s-shaped and curved rod with 1to 3 curves. The outcomes
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Table 4: Patient data and testresults (n=9 strains)
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Biochemical test i ELISA Endoscopic
No | Sex | Age Culture Gfa!“ Catalase | Oxidase | Urease Nitrate G NTU. examination
staining reduction ml
13 M 38 + + + + + + 32 H. pylori gastritis
15 M 45 + + + + + + 45 Gastric ulcer
23 F 43 + + + + + + 35 H. pylori gastritis
24 M 55 + + + + + + 31 H. pylori gastritis
29 F 55 + + + + + + 30.3 Acute duodenal ulcer
31 F 50 + + + + + + 35 H. pylori gastritis
32 M 48 + + + + + + 38 H. pylori gastritis
38 F 40 + + + + + + 104 Gastric ulcer
40 M 42 + + + + + + 42 H. pylori gastritis
Table 5: Antibiotic susceptibility testof 9 H. pylori strains
Resistance profile Resistant N° (%) | Intermediate N° (%) Sensitive N° (%)
Amoxicillin 1(11.11) 1(11.11) 7 (77.78)
Ciprofloxacin 5 (55.56) 1(11.11) 3 (33.33)
Clarithromycin 2 (22.22) 1(11.11) 6 (66.67)
Metronidazole 3 (33.33) 4 (44.44) 2 (22.22)
Ciprofloxacin + Clarithromycin + Metronidazole 1(11.11) 7 (77.78) 1(11.11)
Clarithromycin + Metronidazole 4 (44.44) 1(11.11) 4 (44.44)

are also in agreement with the Medouakh et al. (2010)
who reported gram negative and curved rods of H. pylori
under microscope.

Different confirmatory tests like catalase, urease, oxidase
and nitrate reduction test were performed while a non-
invasive technique namely enzyme linked immunosorbant
assay was also used. The isolated strains produced
bubbles in the presence of 30 percent hydrogen peroxide
(H20,) indicates the positive results for catalase. The
production of blue color in the presence of N,N,N,N-
tetramethyl-p-phenylenediamine  dihydrochloride (1%)
indicated that isolates of H. pylori is oxidase producing.
The change in color of urea broth from yellow to pink
was noted for the positive urease test. The change in color
to pink is due to activity of urease enzyme produced by
the bacteria. A non-development of any color or
formation of pink/ purple color around zinc dust was
taken as positive and considered as a confirmation of
particularly H. pylori strain. Similar activities for catalase,
urease and nitrate reduction test were also observed by
Marietou et al. (2009). They also observed the production
of a powerful enzyme: urease, which changes the pH of
urea broth resulting change in color from yellow to pink.
It also does not possess any ability to use nitrates. The
fallouts were also consistent with the result of Medouakh
et al. (2010). They described catalase, urease and oxidase
positive results while negative for nitrate reduction test
for the identification of clinical isolates of bacterium. The
data regarding the confirmatory test of H. pylori has been
presented in table 1. The biopsy samples were also
confirmed by using serum linked immunosorbant assay
test. Due to interaction of antibodies, change in optical
density was observed for the formed color (if they present

in serum) with the substrate solution form yellow color.
The change in color of yellow is also reported by Abu-
Sbeih et al. (2014) and Enomoto et al. (2010).

In vitro sensitivity analysis of H. pylori is considered as a
vital test as no management individually proved to be
universally successful. Before the start of the treatment it
is recommended to investigate the sensitivity profile of
the bacterium. In this study, six frequently used
antibiotics were investigated against 40 clinical isolates
obtained from different groups. Our data showed a high
resistance to metronidazole (15%) that could be because
of frequent use of this drug for cure of diarrhea
(Cederbrant et al., 1993). The consumption of
metronidazole for tooth infection may also add to
selection pressure. Additionally, repeated usage of
antibiotics without prescription is also one of the reason
(Aboderin et al., 2007). The usage in gynecological
infections could elucidate the higher resistance detected in
strains obtained from female. In addition the higher
resistance in developing countries was well explained by
the frequent use of drug against giardiasis and amebiasis
(Vallejos et al., 2003). Otth and Wilson (2011) in
Southern Chile reported 12.5% resistance while other
authors reported resistance percentage in range of 26.2 to
67% (Farina et al., 2007; Solca et al., 2000; Urrestarazu et
al., 2003; Vallejos et al., 2003).

Four strains were resistant to clarithromycin (10%). The
resistance of H. pylori to this antibiotic is generally low
and variable in different parts of the world. However the
growing contextual rate of clarithromycin resistance
shows at least a fractional explanation for the declining
efficiency of conventional regime. It is vibrant that
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resistance to this drug, which has been credited to
numerous diverse point  mutations in  the
peptidyltransferase region encoded in domain V of the
23S rRNA gene (142) is related with a high rate of
treatment failure. Our results are lower than reported
values of Vallejos et al. (2007) form Chile (20%). On the
other hand many publications stated lower resistance rates
ranging between 2 and 7% (Farina et al., 2007; Gonzalez
etal., 2001; Lopez-Brea et al., 1997).

Three strains (7.5%) were resistant to ciprofloxacin. The
findings are in line with the data reported by Otth and
Wilson (2011) in Chili (5.7%), Toro et al. (2001) in Spain
(7.9%) and Glocker et al. (2007) in Germany (9.5%)
respectively. As shown in table 3, one strain showed a
resistance (11.11%) against amoxicillin. Different studies
elsewhere reported a low resistance to amoxicillin
globally (Pajares- Garcia et al., 2007; Vallejos et al.,
2003). The present study was in line with Farina et al.
(2007) and Otth and Wilson (2011) they reported a 2.2%
and 2.3% resistance. On the other hand several studies
reported absence of resistance of H. pylori strains to
amoxicillin.

No strain was found resistant to tetracycline and rifampin.
Similar results have already been reported by Lopez-Brea
et al. (1997) in spain and Wolle et al. (2002) in Germany.
However some scientists testified resistance percentage
ranging from 7 to 26% for tetracycline, demonstrating
that the resistance intensities are affected by the local use
of antibiotics.

Resistance to several antibiotics was observed in 9 strains.
Five were resistant to ciprofloxacin, four to combination
of clarithromycin and metronidazole and three to
metronidazole (table 5). On the other hand 7 stains were
sensitive to amoxicillin and 6 to clarithromycin. As these
antibiotics are often employed and suggested in H. pylori
treatment. The present outcomes highlight a vital need to
investigate the resistance profile of the bacterial isolates
on regular basis to avoid treatment failures and further
spread of the resistant strains.

CONCLUSION

The prevalence of H. pylori is high among the male
patients with varying age between 51-55 vyears.
Performance of invasive techniques enables determination
of susceptibility profile antibiotic agent. Current rising
antibiotics resistance for H. pylori is of concern.
Resistance to  clarithromycin, metronidazole and
combination of clarithromycin + metronidazole isolated
from adults of the twin cities in Pakistan is high. It is
necessary to continuously monitor H. pylori resistance to
drugs used in therapy.
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