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Abstract: Epidemiological studies reveal that the risk of developing stomach cancer increase 

by  Helicobacter pylori infection, and scientists assume that oxidative DNA damage caused 

by the bacteria is to blame. Oxidative DNA damage in Helicobacter pylori-infected cases was 

measured before and after two weeks of clarithromycin and amoxicillin (1 g/day) 

+amoxicillin (1 g/day) treatment using DNA chain fractures and form amidoprimidine DNA 

glycosylase (fpg)-sensitive regions. After treatment, it was found that the Comet method's 

measurement of the frequency of fpg-sensitive regions decreased (P0.001), while the 

frequency of DNA chain breaks remained unchanged. A favorable connection between age 

and prevalence off fpg-sensitive areas was found (r = 0.59, P 0.05). The results suggest that 

lowering oxidative DNA damage through treatment with clarithromycin + amoxicillin in 

helicobacter pylori-infected individuals may lessen the risk of helicobacter pylori-mediated 

stomach cancer formation. 
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Introduction 

          The pathophysiology of gastritis and peptic ulcer is significantly influenced by 

Helicobacter pylori, which is classified as a class I carcinogen by the World Health Organization. 

Helicobacter pylori is a meticulous, gram (-), flagellated bacterium that only colonizes humans. (1). 

Atrophic gastritis, intestinal metaplasia, and gastric cancer may develop in a small percentage of 

Helicobacter pylori infections (2), despite the fact that the majority of patients are asymptomatic. 

People infected with Helicobacter pylori have an approximately fourfold increased risk of developing 

stomach cancer than those who are not affected (3). It is believed that this is the result of elevated 

oxidative stress brought on by inflammation. During the respiratory burst, neutrophils and 

macrophages produce huge amounts of oxygen and nitrogen radicals, which can interact with DNA 

and lead to genetic alterations such chain breaks, point mutations, and chromosome abnormalities 

that can ultimately result in cancer. When radicals react with DNA, they produce 8-

hydroxydeoxyguanosine (8-OHdG), the most mutagenic form the DNA damage. When 8th carbon of 

guanine in DNA bases is oxidized by the hydroxyl radical, 8OHdG is produced. During DNA 

replication, 8OHdG pairs with adenine rather than cytosine, leading to the G:C T: A mutation (4). In 

order to remove 8-OHdG molecules from DNA, 8 oxoguanine glycosylases perform a cleavage 

reaction. If the damage isn't fixed properly, it will return. Oncogenic and tumor suppressor gene 

mutations typically cause this base substitution (5). The frequency of DNA strand breaks can be 

https://journal.silkroad-science.com/index.php/JMGCB
https://doi.org/10.61796/jmgcb.v1i5.484
mailto:zalsoza@uowasit.edu.iq


European Journal of Medical Genetics and Clinical Biology Volume 1, Issue 5 | 2024 

 https://journal.silkroad-science.com/index.php/JMGCB  - 165 

 

 

quickly and easily visualized using the comet assay (single cell gel electrophoresis), which is a quick, 

simple, and sensitive procedure. Initially documented by Singh et al. in 1989. Later, with some 

tweaks, (6)'s technique became standard in studies of genotoxicity and apoptosis. The frequency of 

8-OHdG residues on the DNA can be determined by comet assay and is considered an indicator of 

oxidative DNA damage (7). When the  bacterial endonuclease form amidopyrimidine DNA 

glycosylase (fpg) is used to generate additional breaks in the regions where this damage is present. 

The purpose of this research was to ascertain whether or not treating Helicobacter pylori infections 

with clarithromycin and amoxicillin for 2 weeks reduces the number of DNA chain breaks and fpg-

sensitive areas. 

 

Methods 

The study comprised 19 patients whose biopsy samples tested positive for Helicobacter pylori 

at the Endoscopy Unit of the Department of General Surgery at Al Zahraa hospital in Wasit Provence. 

There were 11 female and 8 male cases, with a mean age of 39 years and 13 months. None of the 

study participants smoked, used vitamins or drugs that could interact with the oxidant/antioxidant 

system, and they all followed similar dietary and lifestyle habits. They had gone an entire month 

without taking any antibiotics. None of them suffered from conditions like diabetes, high blood 

pressure, or cancer. The kidneys, thyroid, and liver all performed as expected. Clarithromycin (1 g) 

and amoxicillin (1 g) were administered to patients for two weeks after a 3 ml heparinized blood 

sample was obtained. At the completion of the treatment, blood samples were obtained from the cases 

again. Number of DNA strand breaks and fpg-sensitive areas quantified by single-cell gel 

electrophoresis (6) Low melting point agar gel was put on a microscope slide, and then heparinized 

blood was added. All of the cell contents, excluding the nucleus, were lysed by submerging the slide 

in a salty lysis solution. The cells were washed with a pH 8 buffer to get rid of any leftover material. 

A high alkaline environment (pH >11) was maintained for the remaining double-stranded DNA on 

the slide, which allowed the double-helical structure to open in regions where chain breaks were 

present. pH was adjusted following alkaline electrophoresis, and ethidium bromide-stained samples 

were studied using a fluorescence microscope. 

DNA that is electrophoretically separated and moving towards the anode resembles a comet. 

The star's head is represented by the unbroken DNA, and the tail by the fragments. According to how 

they look under a fluorescence microscope, damaged DNAs are classified into one of five groups. 

For the study, two copies of each slide were made. 100 bits of DNA were analyzed on each slide, the 

average of the counts obtained from the two slides was collected, and the number of DNA in each 

category was determined and the frequency of chain breaks was expressed as arbitrary units (au), 

showing the% DNA in the tail region. After lysis, the DNA was treated with fpg, a bacterial enzyme, 

at 370C for 1 hour to determine the prevalence of fpg-sensitive areas, an indicator of oxidative DNA 

damage. The total quantity of oxidative base damage was calculated by deducting the number of chain 

breaks observed in the fpg-incubated slide from the number of chain breaks observed in the control 

slide. The data was summarized as a mean and standard deviation. The results of the pre- and post-

treatment phases were statistically compared using the non-parametric Wilcoxon test. Significant 

results were seen at the p0.05 level. Spearman correlation coefficient was utilized in correlation 

analysis. 
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Results and Discussion 

Results 

          In Table 1, we see the comparison between the baseline frequency of DNA chain breaks 

in Helicobacter pylori infections and the frequency of fpg-sensitive areas, which are markers of 

oxidative DNA damage. There was no discernible reduction in DNA strand breakage after treatment. 

In contrast, it was shown that the number of fpg-sensitive regions reduced considerably following 

treatment (p0.001), and that the number of fpg-sensitive regions before to treatment was positively 

connected with age (r=0.59; p0.05).  

Table 1: - DNA damage parameters before and after treatment in patients which 

infected with H. Pylori 

 

Discussion 

         Recent studies have shown that gastric inflammatory illnesses are associated with an increase 

in oxidative damage (8-10), and that accumulated oxidative DNA damage in tumor suppressor genes 

like p53 may play a significant role in the development of gastric tumors (11). DNA damage is higher 

in Helicobacter pylori-infected gastric mucosa than in uninfected normal mucosa, as shown in studies 

that directly measured 8-OHdG residues on DNA (12-14) and studies that evaluated DNA chain 

breaks and fpg-sensitive areas (15-18). DNA damage measured by the comet method was shown to 

be higher in individuals over the age of 50 than in young persons, according to a study conducted by 

Laderia et al. (16) on patients with helicobacter pylori (+) gastritis. The same group of researchers 

(17) found that Helicobacter pylori infection was associated with increased DNA damage in the 

stomach mucosa and peripheral leukocytes. 

           If Helicobacter pylori infection raises oxidative DNA damage, then the level of DNA damage 

should drop after the infection is cleared. After Helicobacter pylori eradication, both the 8-OHdG 

level in the antral mucosa and gastric fluid mutagenicity decreased (13). The 8-OHdG level in the 

antral mucosa of patients with extensive gastritis infected with Helicobacter pylori was found to be 

higher than that of uninfected gastritis patients. Hahm et al. (14) also found that after eradicating 

Helicobacter pylori, the 8-OHdG level in stomach mucosa biopsy samples was lower than it had been 

before therapy. On the other hand, there are research that find the complete reverse. DNA damage 

Table 1. DNA damage parameters before and after treatment in patients infected with 

Helicobacter pylori. 

 Before Treatment 

 

After Treatment (N= 19) 

 

Frequency of DNA Strand 

Breaks 

 

99±22 

 

101± 24 (au) 

 

Fpg-Sensitive Zones 

 

159± 28 

 

135± 21* 

 

*P <0,001 
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was found to be greater in the normal mucosa than in the gastritis area in a study of epithelial cells 

isolated from antral biopsies of Helicobacter pylori-infected individuals conducted by Everett et al. 

(15), and to have increased in the gastritis area after 6 weeks of eradication, but to have remained 

greater in the normal mucosa. Researchers found that DNA damage in Helicobacter pylori-infected 

gastric epithelial cells was significantly lower than in uninfected cells, and they hypothesized that this 

difference was related to higher cell turnover in gastritis. Similarly, Farinati et al. (12) discovered that 

in Helicobacter pylori-infected cases, the 8OHdG level increased after eradication in biopsy samples 

from the antrum, leading them to the conclusion that eradication did not mitigate the harm that had 

already been done. Urinary 8-OHdG levels in Helicobacter pylori-infected children showed no 

significant change between pre- and post-eradication studies (19). 

Two weeks of treatment with clarithromycin and amoxicillin decreased base oxidation but had no 

effect on DNA chain breaks, as shown by our research. DNA chain breaks can be formed for a variety 

of reasons, including oxidative stress, UV, radiation, and DNA repair (20). Only oxygen and nitrogen 

radicals, however, can create 8-OHdG residues. Antibiotic therapy for helicobacter pylori-associated 

gastritis and peptic ulcers may also be effective in the prevention of cancer due to a decrease in 8-

hydroxy-2'-deoxyguanosine residues following treatment with clarithromycin and amoxicillin. 

 

 

Conclusion 

This study demonstrates that a two-week treatment with clarithromycin and amoxicillin 

effectively reduces oxidative DNA damage, as indicated by a significant decrease in fpg-sensitive 

regions, although it does not affect DNA chain breaks in Helicobacter pylori-infected patients. These 

findings suggest that mitigating oxidative DNA damage through antibiotic treatment may reduce the 

risk of Helicobacter pylori-associated gastric carcinogenesis. The positive correlation between age 

and fpg-sensitive regions highlights the need for targeted interventions in older populations. Future 

research should explore the long-term effects of antibiotic treatment on oxidative DNA damage and 

investigate additional mechanisms by which Helicobacter pylori influences DNA integrity to develop 

comprehensive strategies for cancer prevention. 
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