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Abstract 

Introduction: Rise of resistant to clarithromycin which is a crucial component for eradication of Helicobacter pylori is a global 
concern. Point mutations in 23SrRNA gene is one of the most reason of clarithromycin resistance. This research aimed to 
explore the frequency of clarithromycin resistance and its connection with 23SrRNA point mutation. 
Methods: This study was done on 100 patients who had referred to Valiasr Hospital suffering from gastric disorder during 
2022. Two biopsy samples were taken from each patient and used for pathological and microbiological examinations. 
Antimicrobial vulnerability tests were performed by agar dilution and PCR. 
Results: Out of the patients 53% (53/100) were diagnosed as H. pylori+. Pathological outcomes demonstrated that 54.7% 
(29/53) of the H Pylori+ patients suffered from chronic Gastritis, 37.7% (20/53) from Sever Active Gastritis, and 7.5 % (4/53) 
with Intestinal Metaplasia.Clarithromycin resistant were found among 13.2% (7/53) of patients. The MIC values of  0.125 
mg/L and 2 mg/L were determined as the MIC50 and MIC90 values, respectively. According to the PCR results, A2142G 
point mutations in 23SrRNA gene detected among all clarithromycin resistant strains. 
Conclusion: Our findings shown the existence of 23S rRNA point mutations may be related with resistance to clarithromycin 
in H. pylori strains. 
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Introduction 

The World Health Organization International 
Agency for Research on Cancer (WHO-IARC) has 
categorized Helicobacter pylori as a type I carcinogen. 
H. pylori infection is a main risk factor for gastric 
cancer (GC) which is the third deriving cause of 
cancer-related death within the world [1]. Beside this, 
H. pylori can lead to peptic ulcer, gastritis and other 
gastrointestinal disorder [2]. H pylori infection 
extended throughout the world; “In 2015, it was 
estimated that more than half of the world's 
population infected by it [3]. This infection is more 

common in developing countries [4]. H. pylori 
contamination among the Iranian population is high 
and the age of acquisition of infection is low [5]. 
Because of various complication associated with H. 
pylori, eradication is the first choice for treatment. 
There are several drug regimens for the cure, and 
clarithromycin is a key component of some regime 
[6,7]. Clarithromycin as a macrolide antibiotic is 
effective antimicrobials agent against H. pylori. It 
stops protein synthesis via binding to the 50S bacterial 
ribosomal subunit [8]. unfortunately, these days 
resistance to Clarithromycin has been expanding. 
This resistance mostly occurs via mutation at 
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A2143G, followed by A2142G and A2142C positions 
of 23sRNA gene [9, 10]. Due to the wide ranging of 
infection, permanent monitoring of H. pylori 
prevalence and it resistance to antimicrobial agent is 
required [11]. The main goal of this study is to survey 
prevalence of H.pylori  resistant to Clarithromycin 
among Iranian patient with gastrointestinal disorder 
via serial dilution Sensitivity test and PCR method. 
 

Materials and methods 

Patient samples  

This study was conducted in Iran at Valiasr Hospital 
in 2022. It included 100 patients with dyspepsia who 
had underwent endoscopy. The patients excluded 
who had recently taken medication. Demographic 
data were documented in a standard questionnaire 
form. Two gastric biopsies were taken from the 
antrum of each patient; one of the biopsies for 
isolation of the H. pylori strains and other one sent to 
pathological lab for   examination of histological 
changes.  

H. pylori culture  

Culture of the biopsies was done by smearing the 
specimens on the surface of supplemented Brucella 
agar medium with lysed horse blood and antibiotics 
(Skirrow's supplement, containing vancomycin, 
trimethoprim, and polymyxin B). The plates were 
incubated at 37 °C under microaerobic conditions 
(85% N2, 10% CO2, 5% O2) for 4 to 7 days. In 
continue, suspected colonies were identified by cell 
morphology, Gram staining, urease, oxidase, catalase 
assays and PCR for H. pylori using glmM primers, as 
described before [12]. 

MICs Determination  

Vulnerability of the strains to the  clarithromycin was 
identified by the agar dilution method (Merck, CAS-
Number 81103-11-9) according the last guideline of 
European Committee on Antimicrobial Susceptibility 
Testing (EUCAST) [13]. Different quantities of 
clarithromycin, at final concentration of 0.06 to 16 

mg/L,were added to Mueller-Hinton agar medium 
(sigma Aldrich, CAS-Number 70191) containing 10% 
defibrinated horse blood. H Pylori suspensions in 
sterile saline with a density of 3 McFarland scale, i.e., 
108 cells (CFU)/1 ml were used for sensitive testing. 
The minimal inhibition concentration (MIC) was 
determined as the lowest concentration of antibiotic 
that prevented the growth of the bacteria after 72 h of 
incubation at 37 °C under microaerophilic 
conditions [14]. H Pylori strains were considered to 
be vulnerable for MIC if MIC ≤ 0.25 mg/L, 
intermediate (MIC 0.5 mg/L), and resistant (MIC > 
0.5 mg/L). 

Molecular identification and mutation 
analysis via PCR 

Fresh colonies of the H. pylori were utilized for DNA 
extraction using DNA extraction mini kit (YTA 
Genomic DNA Extraction Mini Kit for Tissue, 
Yektatajhiz, Tehran, Iran). DNA extracts were stored 
at –20 °C for further analysis. To identify H Pylori 
strains at species level PCR reaction was performed 
for glmM and 16S rRNA. In order to detect 
mutations of 23S rRNA at A2143G, A2142G 
positions, a volume of 25-μL reaction mixture which 
containing:1x PCR buffer, 0.3 μM of each primer, 1 
μL of genomic DNA, 200 μM of dNTPs mix, 0.63 
mmol of MgCl2, and 0.2 U/μL of Taq DNA 
polymerase was used. PCR reactions were done 
through Eppendorf thermal cycler (Germany; AG 
22331) under the following conditions: 1 cycle of 
denaturation for 5 min at 94 °C, annealing for 5 min 
at 36 °C, extension for 5 min at 72 °C, followed by 30 
cycles of denaturation for 1 min at 94 °C, annealing 
for1 min at 36 °C, and extension for 2 min at 72 °C. 
The PCR products were runded on electrophoresis in 
1.2% agarose gel and stained by ethidium bromide. 
Primer sets which utilized in this research and PCR 
products size are shown in Table 1. DNA extracts of 
three reference strains encoding A2142G, A2143G 
(accession numbers JQ765438, JQ765441,) were used 
as control strains.

 
Table 1: Primers sequences and PCR products size used in this study 

Primer name Primer sequence 5′→3′ Product size Reference 
16S rRNA F: GGCTATGACGGGTATCCGGC 764 (15) 

R: GCCGTGCAGCACCTGTTTTC 
glmM F: GGATAAGCTTTTAGGGGTGTTAGGGG 296 (16) 

R: GCTTACTTTCTAACACTAACGCGC 
A2142G F: ACGGCGGCCGTAACTATA 175 (17) 

R: AGGTCCACGGGGTCTTC 
A2143G F: TCGAAGGTTAAGAGGATGCGTCAGTC 118 (18) 

https://bioresscientia.com/
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R: CCGCGGCAAGACAGAGA 
 
 
 
 

Ethics 

This research has been given ethics approval  code 
IR.SBMU.RETECH.REC.1400.1189 from Shahid 
Beheshti University of Medical Sciences. Informed 
consent forms according to protocols approved by the 
ethical review committee at Shahid Beheshti 
University of Medical Sciences were gotten from the 
patients. 

Statistical analysis 

Data and results were analysed with SPSS 22 and 
Graph- Pad Prism 6 software. Statistical analysis was 
performed using Chi-square and Fisher's exact test. p 
<0.05 was considered statistically noteworthy. 

 

Results 

Out of 100 examined patients, 53 were contaminated 
with H. pylori. The age range of the infected patients 
was 18 - 60 years. among them, 32 were male (60.3%) 
and 21 were female (39.6%). based on pathological 
finding patients were divided into three group; 
29(54.7%) of the patients were diagnosed with a 
chronic Gastritis (CG), 20 (37.7%) Sever Active 
Gastritis (SAG), and 4(7.5 %) with Intestinal 
Metaplasia (IM), Figure1. 

 

 
Figure 1: pathological feature of H. pylori infected patient; S Sever Active Gastritis, I Intestinal Metaplasia, C chronic 

Gastritis. 
 

According to  demographic data analysis related to 
alcohol consuming, significant difference was found 
between CG and IM group (p< 0.004) and also 
between IM and SAG (p< 0.02). Furthermore, 
meaningful difference between IM and SAG (p< 0.03) 
was observed for smoking. The clarithromycin 
resistance in 53 H. pylori strains was assessed and 
their MIC values were checked utilizing Agar dilution 
method, Table 3. By examining the MIC values, it can 
be concluded that 7 (13.2%) H. pylori strains were 

resistant to clarithromycin, whereas 39 (73.5%) 
strains shown proneness. One (1.8%) strain was 
identified as intermediate. The MIC value of 4 mg/L 
was discovered as the most frequent among the 
resistant strains. The MIC values of  0.125 mg/L and 
2 mg/L were confirmed as the MIC50 and MIC90 
values, respectively. According to the MIC value H 
pylori resistant strain are located in IM group 
(57.1%),28.5% in SAG and 14.2% in CG 
respectively.100 % sensitivity or intermediate strain 
are stand in CG group. 

 
Table 2: Demographic parameters of H. pylori-infected patients against pathological finding 

Parameter Pathological Finding n=53 
n CG SAG IM 

n=29 n=20 n=4 
Male n=32 18(56.2%) 11(34.3%) 3(9.3%) 

Female n=21 11(52.3%) 9(42.8%) 1(4.7%) 
     

Age M 18-45 35-59 55-60 
F 22-48 30-57 52 

smoking M(n=7) 4(57.1%) 1(14.2%) 2(28.5%) 
F(n=2) 1(50%) 0(0%) 1(50%) 

Alcohol consumption M(n=6) 1(16.6%) 2(33.3%) 3(50%) 

https://bioresscientia.com/
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F(n=1) 0(0%) 0(0%) 1(100%) 
Blood group M(n=32) A (n=7, (38.8%)) A (n=7, (63.3%)) A (n=2, 

B (n=5, (27.7%)) AB (n=3, (27.2%))  
O (n=4, (22.2%)) 0(n=1, (9%)) (66.6%)) 

Unknown (n=2, 11.1%))  B (n=1, (33.3%)) 
F(n=21) A (n=5, (45.4%)) B (n=3, (33.3%)) A (n=1, (100%)) 

0(n=6, (54.5%)) O (n=5, (55.5%))  
 Unknown (n=1, (11,1%))  

 
In order to elucidate the mechanism of 
clarithromycin resistance in H pylori isolate    PCR 
was done with specific primer sets (Table 1) for 
detecting point mutations in 23srRNA. The A2142G 
point mutation was identified in 8/53 (~15%) 
specimens, whereas the A2143G mutation was not 
detected in samples. The strains that were identified 
by PCR are the ones that were previously identified by 
the MIC Figure 2. according to the pathological 
result, H pylori isolate    HC34, HC30, HC27, HC42 

are placed in Intestinal Metaplasia (IM) group HC23, 
HC18 in sever active gastritis (SAG) and HC14 in 
chronic Gastritis (CG) respectively. HC5 is related to 
the strain that has relative sensitivity or intermediate 
to clarithromycin and is placed in CG group. 
According to clarithromycin resistance rates and 
pathological findings considerable differences were 
found between IM and CG groups (p<0.004) and 
between IM and SAG groups, (p<0.02).

 
Table 3: MIC amount for clarithromycin among H. pylori isolates in different pathological finding 

MIC (mg/L) Gender pathological finding 
n=53 CG SAG IM 

n=29 n=20 n=4 
0.06 M(n=11) 3(27.2%) 8(72.7%) 0 

F(n=10) 6(60%) 4(40%) 0 
0.125 M(n=8) 7(87.5%) 1(12.5%) 0 

F(n=5) 2(40%) 3(60%) 0 
0.25 M(n=8) 7(87.5%) 1(12.5%) 0 

F(n=3) 2(66.6%) 1(33.3%) 0 
0.5 M(n=0) 0 0 0 

F(n=1) 1(100%) 0 0 
1 M(n=1) 0 1(100%) 0 

F(n=0) 0 0 0 
2 M(n=0) 0 0 0 

F(n=1) 0 1(100%) 0 
4 M(n=3) 1(33.3%) 0 2(66.6%) 

F(n=0) 0 0 0 
8 M(n=0) 0 0 0 

F(n=1) 0 0 1(100%) 
16 M(n=1) 0 0 1(100%) 

F(n=0) 0 0 0 
CG chronic Gastritis, SAG sever active gastritis, IM Intestinal Metaplasia, M male, F female,MIC minimum inhibitory concentration 
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Figure 2: PCR amplification for the A2142G point mutation in 23S rRNA genes. 
C control, HC Helicobacter Pylori (34, 30 and so on are strain number) 

 
 

Discussion 

H. pylori infection is the most predominant chronic 
bacterial disease that affecting nearly 50% of the 
world’s population; more than 80% contamination 
rats has been reported in developing countries as well 
[19]. This research reported 53 % infection rate which 
is similar to previous studies in Iran that have been 
described infection rate between 36% - 90% [20]. 

Administration of effective drug regimens in order to 
achieving high eradication rates of H pylori, is an 
important factor. The first-line drug regimen which 
includes a proton pump inhibitor (PPI), 
clarithromycin and amoxicillin or metronidazole, is 
used to treat H. pylori infection as standard triple 
therapy. So, resistance or sensitivity to Clarithromycin 
is one of the most important factors determining 
success or failure of treatment [21]. the occurrence of 
H. pylori resistance to clarithromycin is varies in 
different geographical region. Although this 
frequency is lower in developed countries, it is higher 
in developing countries, extending from 25% to 50%. 
[22] A total of 21 studies on clarithromycin resistance 
of H. pylori in different parts of Iran were conducted; 
the range of clarithromycin resistant is reported to be 
between highest (75%) and the lowest (0%) [23]. 
Another study in Iran reported MIC values of 0.25 
mg/L and 16 mg/L as the MIC50- MIC90 respectively 
[24]. According to our study, MIC value and PCR 
approval showed13.2% of H. pylori strains were 
resistant to clarithromycin and 0.125 mg/L, 2 mg/L 
were determined as the MIC50 and MIC90 values, 
respectively. The same investigate in china has been 
stated MIC50 0.0312mg/L, MIC90 64mg/L [25]. A 
survey in 24 centres from 18 European countries  have 
been reported clarithromycin resistance range 4.8–
36.9 % [26]. look like this research in Italy, 13.5% 
resistance to clarithromycin were found among 
Helicobacter pylori strains [27]. Clarithromycin works 
through interaction with the peptidyl transferase 
domain V of the 23S rRNA subunit;  hence 23S 
rRNA  Point mutations have been found to cause 
decreasing clarithromycin affinity and resulting in 
bacterial resistance to the antibiotic.   A2142G, 
A2143G, are the most prevalent point mutations [28]. 
in a recent study conducted by Farzi et al from Iran, 
among 23 clarithromycin resistance strain just 17.3 % 
(4/23) recognized with A2143G point mutation. In 
contrast, Khashei et al. reported that A2142G was the 

most (90%) frequent point mutation [29]. in a study 
in Korea, A2143G was the most (19.5%), significant 
point mutation and only 0.9% was reported  as 
A2142G [30]. However current research detected 100 
% of clarithromycin resistance strain carry the 
A2142G point mutation.  
 

Conclusions 

In conclusion, this study revealed that the occurrence 
of H. pylori clarithromycin resistance is expanding in 
Iran. The findings from this study also highlight the 
relevance of types of mutations in genes responsible 
for antibiotic resistance in H. pylori strains. We also 
provide evidence for the importance of screening of 
resistance genotypes in H. pylori strains for guiding 
clinicians to choose an appropriate combination of 
drugs. 
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