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ABSTRACT
Helicobacter pylori considered one of the most common bacterial infections worldwide leading to acute or
chronic gastritis, peptic ulceration and gastric cancer. In this study, infection was identified by Rapid Test
Device (EOCtest) for qualitative detection of specific IgM and IgG antibodies in serum. According to EOCtest,
102\260 (39.2%) were positive .thirty five biopsies were obtained from the patient suffering acute and chronic
gastritis .By using Colombia agar supplied with sheep blood, eight isolates were cultured then diagnosed using a
Housekeeping for two cagA gene regions. Results of detecting antibiotic resistance genes including TEM, SHV,
maxX, rrl ,acc3, acc6, aph(3)VI and rmtC showed that most of the isolate confer resistance to at least one of
those genes .Four isolates harbored TEM gene confer resistance to penicillin's antibiotic, 5\8 isolate harbored
SHV gene which resist broad spectrum B-lactams , 3 isolates harbored efflux pump maxX gene and one isolates
showed positive result to rmtC gene responsible for 16S methyltransferaes of aminoglycoside. Some isolates
demonstrate resistance to aminoglycoside by producing modifying enzymes acc3 &acc6 (7& 6 isolates,
respectively). None of the isolate was clarithromycin resistant .This results might represent an indicator for
emergence of resistance to β- Lactams, Aminogycoside group but not for clarithromycin.
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INTRODUCTION
Helicobacter pylori is a Gram-negative bacterium
responsible for infections affecting more than half
of the world’s population (1) . H. pylori infection
has been shown to be associated with the causative
agent of type B active chronic gastritis (2, 3). The
eradication of this pathogen is very difficult in spite
of its susceptibility to mostly used antibiotics in
vitro (4). Usually H. pylori are susceptible to
penicillins
,
macrolides,
tetracyclines,
nitroimidazoles, nitrofurans, quinolones, bismuth
salts thus
Macrolide antibiotics, particularly
clarithromycin, are increasingly used in regimens
against H. pylori and used in combination with
metronidazole (5) .New Rifamycin derivatives may
be useful for the eradication of H. pylori infections
in case of clarithromycin resistance isolates (6). In
pathogenic bacteria, β-lactamase production is the
most common and important mechanism of
resistance to β-lactam antibiotics and in H. pylori
(gene pbp1A) due to alteration of PBPs, resulting
in a low affinity for β-lactam antibiotics(7).The
introduction into clinical practice of oxyimino

cephalosporins for treating infections due to Gramnegative bacteria was soon followed by the
appearance of extended-spectrum β-lactamases
(ESBLs) derived from the classical β-lactamases
SHV-1, TEM-1, and TEM-2 which conferred
resistance to Broad spectrum β-lactamas[8].
Usually High-level amoxicillin resistance is
associated with β-lactamase production in H. pylori
and Low-level amoxicillin resistance is linked to a
point mutation on pbp1A (5). Because H. pylori can
exchange DNA through natural transformation,
spreading of blaTEM-1 amoxicillin resistance gene
among H. pylori is a potential threat when
treating H. pylori infection (9).
Unfortunately,
emerging bacterial resistance causes treatment
problems, leading to a search for new treatment
regimens (10).
clarithromycin resistance has
rapidly increased in many countries over the past
decade (11) as compared with , has been reported
resistance tends to be lower in countries where
clarithromycin only recently has become available
and where other macrolides are not widely used (5).
The intracellular growth of H. pylori provides a
niche to escape being killed by extracellular
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volume was completed to 25 μl with nuclease free
water.

antibiotics. However, if the antibiotic can diffuse
into the cells, such as with clarithromycin or
metronidazole, there is still an inhibitory effect on
the intracellular growth of H. pylori, but a higher
dose of antibiotic is required (12) .M methods for
determining antimicrobial susceptibility and the
breakpoints for defining resistance of H. pylori are
not standardize (5), however molecular techniques
are widely used for both of diagnosis and
determination of antibiotics resistance (13, 14). In Iraq
there is no previous study demonstrating pattern of
antibiotic resistance for our local H.pylori isolates
,thus the present study aimed to detect resistance
to First-line, alternative first-line, second-line, and
even third-line therapies for H. pylori.

Genetic detection of antibiotics resistance genes:
Different primers (table 1) were used for genetic
detection of antibiotic resistant genes. PCR mixture
was composed from 2μl Template (DNA extracted
by Promiga Kit), 12.5 μl of GoTaq®Green Master
Mix (2x), 1.5 μl from forward and reverse primers
(final concentration 0.6pmol\ μl) for all genes were
used. The volume was complete to 25 μl with
nuclease free water. PCR was run under the
following conditions: primary denaturation step
94°Cfor 5 min; 30 -35 repeated cycles (according
to gene listed in table 1) of 94°C for 30sec, 43- 62
°C(table1) annealing temperature (table-1) for 3060 sec and 72°C for 30sec.- 1 min then final
extension step at 72 °C for 6 min. Finally, PCR
products were separated by gel electrophoresis in
1% agarose gel, stained with ethidium bromide,
and comparing with 100 bp DNA molecular ladder
(KAPA,south Africa), and visualized on a UV trans
illuminator according to Sambrook and Russell(16)

MATERIAL AND METHODS
Samples collection and rapid diagnosis for
H.pylori: Two hindered and sixty blood samples
were collected from random patients who
suspected to have gastric ulcer from Al-Kindy
hospital, Baghdad, Iraq. Serum was separated from
blood by centrifuge at 20 C◦, 5000 rpm for 5
minutes .Serum was used in the rapid screening
test for H.pylori using ECOtest D-HP-32 device
in which 75 ml from the serum was transferred to
specimen well of the device .Movement of
specimen across the center of the device will
causes coloration (red color ) of control band and
another red band appeared within five minutes in
case of positive result .

RESULTS AND DISCUSSIONS
In the current study , H.pyloi was isolated from
biopsies specimen from patients suffering
burning sensation and pain with uncomfortable
feeling specially when their stomach was empty.
A biopsy can identify the presence of H. pylori if
there are unusual changes in the mucosal layer such
as Congestion, bleeding, acute or chronic
infiltration cells and mucosal destruction. For
bacterial culturing Colombia agar supplement with
sheep blood was used and perfect for isolation .The
colonies were small round, convex and translucent
grayish in color. In the current study, eight isolates
of H.pylori from acute or chronic gastritis had been
isolated and diagnosed by phenotypic and
genotypic tests. They gave positive result for
urease, catalase and oxidase which represent the
most characteristics features for this bacteria (23).
For molecular diagnosis , the result of multiplex
PCR using two cagA genes revealed that all the
isolates were positive (Figure 1-a) with amplified
size 700 and 400bp, respectively . H. pylori isolates
that were cagA positive also gave positive cagA
PCR fragments with biopsy specimens from the
same patient (24). I could be said that PCR is the
most sensitive technique for the detection of
microorganisms such as H. pylori , and detection of
H. pylori in gastric biopsy samples by PCR has
been assessed by several researchers representing
high sensitivity and specificity usually over 95% as
compared to other invasive methods (24) .In another
study , they demonstrated that PCR has a very low
power to detect H.pylori infection among their
patients and the reason might contributed to the

Isolation of bacteria from biopsy samples:
Thirty-five gastric biopsies were obtained from
patients who showed positive result in the primary
diagnostic test. During endoscopy, the specialist
doctor passes a hollow tube equipped with a lens
(endoscope) down throat, esophagus, stomach and
duodenum (upper digestive system) .The biopsy
was immediately placed in transport media then it
was directly streaked on Colombia agar plates
supplied with 5% (vol\vol) sheep blood .The
plates were
incubated in 5% CO2
incubator(microaerobic conditions) for 3-5 days .
Organisms were identified as H. pylori by colony
morphology and gram staining, as well as positive
activity for urease, oxidase and catalase test(15).
Molecular diagnosis of Bacterial isolates: two
CagA genes (Housekeeping gene) for H.pylori
were used for diagnosis with molecular size 730
and 400 bp (16). Multiplex PCR was used for
amplication the two genes .Tamplet DNA was
prepared from the bacteria using Promiga Kit
(USA) . PCR mixture composed from 12.5 μl of
GoTaq®Green Master mix (2x), 1.5 μl from
forward and reverse primers (6 μl final
concentration 0.6pmol\ μl for each) then the
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biopsy samples as they were too small for a proper
PCR evaluation(25). During the last decades the rate
of
multidrug
resistance
among
clinical
Helicobacter pylori isolates has increased. For
antibiotic resistance genes the results showed that
most of the isolate harbored more than one gene
(Figure 1: b-h) in which , 4\8(50%) of isolates
harbored TEM gene (confer resistance to Blactams including amoxicillin).For SHV (confer
resistance to B-lactams) and aph(3)VI (confer
resistance to Aminoglycoside group ) there were
5\8 (62.5%) isolates
positive for them . The
percentage for aac(3)-I (confer resistance to
Aminoglycoside group ) increased to 87.5% when
7\8 were positive , while 6\8 (75% ) of isolates
gave
positive results for aac(6)-Ib (confer
resistance to Aminoglycoside group ), 3\8 (37.5%)
for mexX gene(confer resistance to Quinolones
group), finally 1\8 (12.5%) of isolates gave
positive results for
rmtC (16S rRNA
methyltransferases
confer
resistance
to
Aminoglycoside). None of the isolates showed
was positive for rrl gene (resistance for
Clarithromycin). In a study carried by Ghotaslou et
al.(26), they studied the correlation between H.
pylori drug resistance and the presence of cagA
gene and they concluded that the overall antibiotic
resistance of H. pylori was high, and the
relationship between drug resistance and cagA
status was not statistically significant. The
frequency of resistance to clarithromycin,
metronidazole and amoxicillin in cagA positive H.
pylori were, 16 (13.01%), 67 (54.47%) and 24
(19.51%), respectively (26). According to final result
in the current study, the most resistant antibiotics
group was the Aminoglycoside followed by the BLactams then Quinolones and the most effective
antibiotics was the Clarithromycin which represent
a good sing (Figure 2). Most isolates were
resistance to more than one antibiotics and some of
them as with H.pylori1.2.4,5 harbored 5 antibiotics
resistance genes (Table :1) .The emergence of
resistance H.pylori is in concern of many
researchers and draw attention .In a study carried
by Emmanuelle et al.(27) they mentioned that
resistance rates of pylori isolated from positive
biopsy specimens was 46% for clarithromycin and
25% for levofloxacin (27) and this result disagreed
with our result when all Iraqi isolates were
susceptible to calthromycin .The increasing of
H.pylori infections let the researchers to find new
and fast strategies including molecular techniques

beside the traditional one for identification its
virulence and drug resistance pattern (28). In a study
carried by Brenciaglia et al (29) ,the in vitro activity
of metronidazole, amoxicillin,
and some
aminoglycosides,
such
as
ribostamycin,
gentamicin, amikacin, tobramycin, streptomycin
and netilmicin were evaluated against 60 clinical
isolates of H.pylori using the agar dilution
technique and there result revealed that the isolates
were susceptible to amoxicillin and this results not
in the line with our finding, while for the
aminoglycosides, ribostamycin, streptomycin and
amikacin had a lower activity than gentamicin,
tobramycin and netilmicin(29). Pumping out of the
drugs might be an important mechanism for the
multi-drug resistant (MDR) strains of H. pylori and
in the current study efflux mechanism was
detected. Usually the expression of efflux pump
could be detected by Real Time PCR especially in
MDR strains (30). Antibiotic therapies remain the
mainstay for H. pylori eradication; however, this
step is hampered by the emergence and spread
of H. pylori antibiotic resistance. Mutations occurs
in various resistance genes result in decreased
membrane permeability, altered oxidation–
reduction potential, and a more efficient efflux
pump system(31) thus altering treatment of this
bacteria so difficult . Resistant strains to
amoxicillin and clarithromycin which thought to be
the first line of antibiotics therapy a
draw
attention for using fluoroquinolone as resistance
to this group is less than that for first line therapy .
The mechanism of fluoroquinolone resistance is
mainly associated with gyrA gene mutations
especially
in gyrA protein at position 91 (32).
clarithromycin resistance has been rapidly
increasing in many countries over the past decade,
with rates as high as approximately 30% in Japan
and Italy, 50% in China and 40% in Turkey; and
lower percentage (15%) in Sweden and Taiwan
(33)
.In Iraq , this antibiotics are successfully used for
treating pylori infections. The increased knowledge
on these resistance mechanisms produces hope that
antibiotic resistance in H. pylori can be benefit and
could help in eradication of the disease.
CONCLUSION
Most of Iraqi isolates emerged resistance to more
than one antibiotics via different mechanism still
calrithromycin seems good for eradication this
bacteria
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Table (1): primers used in the current study
Primer

Sequences (5'_3')

Size
product

Tm

Cycle
No.

Reference
Ikenoue et al .

CagAP1

F1 –GTGGGTAAAAATGTGAATCG
R1-CTGCAAAAGATTGTTTGGCAGA

730bp

55

35

cagA

F2-TTGTTGCCGCTTTTGCTCTC
R2 – AATACACCAACGCCTCCAAG

400bp

55

35

Kabir

TEM

F- GAGTATTCAACATTTCCGTGTC
R- TAATCAGAGGCACCTATCTC

800bp

48

30

SHV

F-AAGATCCACTATCGCCAGCAG
R-ATTCAGTTCCGTTTCCCAGCGG

200bp

59

30

rrl

F-GGGAGCTGTCTCAACCAGAGA
R-GGATGRCTCCATAAGAGCCA

180bp

43

35

mexX

F- CCGCTACAACGGCTATCCCT
R- AGCGGGATCGACCAGCTTTC

250bp

59

30

aac(3)-I

F-AGCCCGCATGGATTTGA
R- GGCATACGGGAAGAAGT

227bp

43

35

AL-Kadmy et
al. (19)
AL-Kadmy et
al. (20)
Posteraro et al
.(21)
Al-Jubori et
al.(22)
AL-Kadmy et
al.(20)

aac(6)-Ib

F- TTG CGA TGC TCT ATG AGT GGC TA
R- CTC GAA TGC CTG GCG TGT TT

482bp

56

35

aph(3)VI

FGACGACGACAAGGATATGGAATTGCCCAATA
TTATT
RGGAACAAGACCCGTTCAATTCAATTCATCAAGT
TT
F-CGA AGA AGT AAC AGC CAA AG
R-ATC CCA ACA TCT CTC CCA CT

800bp

57

35

711bp

53

35

rmtC

(17)
(18)

AL-Kadmy et
al.(19)
AL-Kadmy et
al.(20)

AL-Kadmy et
al. (19)

Table (2): Total number of multidrug resistant H.pylori against antibiotics genes
No.of isolates

TEM

SHV

Rrl

mexX

aac(3)-I

aac(6)-Ib

aph(3)

rmtC

no

H.pylori1

+

+

_

_

+

+

+

_

5

H.pylori 2

+

_

_

+

+

+

+

_

5

H.pylori 3

_

_

_

_

_

+

+

_

2

H.pylori 4

+

+

_

_

+

+

_

+

5

H.pylori 5

_

+

_

5

H.pylori 6

_

+

_

H.pylori 7

_

_

+

H.pylori 8

+

+

+

+

_

_

+

_

+

_

3

_

+

+

+

_

_

3

_

_

+

_

_

_

3

+
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Figure 1: Gel electrophoreses for the amplified gene in the current study : a: Multiplex PCR
For CagA genes, b: aac(6)-Ib , c: aac(3) d: SHV, e: rmtC, f: TEM, g: aph(3), h: mexX

No. of resistance isolates

8
8
7
6
5
4
3
2
1
0

7
6
5

5

4
3
1
0

names of resistance genes

Figure (2): number of resistant isolates towards antibiotics resistance genes used
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