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Abstract:
introduction: Several risk factors for gastric carcinoma have been suggested, and human papillomavirus (HPV) infection is one of them. This virus, with more than 100 genotypes, is in the Papillomaviridae family. The present study was conducted to investigate the prevalence of human papillomavirus types 16 and 18 in gastric carcinoma patients in the Ardabil province.
Methods: This study is a case-control study in which 50 patients with stomach cancer and 50 healthy individuals were tested for papillomavirus type 16 and 18 DNA in their blood samples after DNA extraction by polymerase chain reaction (PCR).
Results: In the study conducted, the frequency of healthy men and women was 46% and 54%, respectively, and in sick people, it was 66% and 34%. The present study showed that in the population of Ardabil province, the frequency of human papillomavirus types 16 and 18 in gastric carcinoma patients was zero.
Conclusion: The current study on human papillomavirus types 16 and 18 in patients with gastric cancer shows a very low frequency in the population of Ardabil province.
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Introducion
Gastric cancer is one of the most common cancers in the world (1). According to GLOBOCAN 2020, gastric cancer (GC) is the fifth most prevalent malignancy and the fourth leading cause of cancer specific deaths (2, 4).The prevalence of stomach cancer is higher in men than in women (4). Stomach cancer is known as the fourth most common cancer in Iran and One of the factors associated with cancer death in Iran(5).  Based on the results of the studies, The frequency and mortality of stomach cancer in the north and northwest regions of Iran are higher than other regions and the statistics are increasing (5,6). 
The most important and common cause of gastric cancer is excessive consumption of salt, smoking, presence of nitrosamines in food and drinking water for a long time, as well as microbial infections, such as Helicobacter pylori and certain viruses, including the human papillomavirus (HPV) (7). Globally, 4.5% of all cancers are attributable to HPVs, which are responsible for 8.6% of cancer cases in women (the third most prevalent cause, with a high mortality) and 0.8% in men (8). The human papillomavirus (HPV) is a non enveloped, double-stranded DNA virus, relatively small virus with a genome of 8,000 bp and the most common sexually transmitted infection worldwide(9,10). HPVs are divided into five genera (alpha, beta, gamma, mu, and nu) based on the L1 protein; these genera contain more than 200 types distributed differently across geographic area (11). Also, HPVs classified as high-risk (HR-HPV) such as 16,18,31 and 45,Because of their association with an increased risk of malignancies, including cervical, anal, and pharyngeal cancers, whereas others classified as low-risk (LR- HPV) as 6, 11 typically causing benign genital warts (9,12). HPV infection occurs  in both cutaneous and mucosal epithelium (13) and can be persistent and carcinogenic through integration of viral DNA into the host genome, causing increased expression of cellular oncogenes, viral promotion of DNA damage, chromosomal instability, and disruption of cellular processes by viral proteins (3,14). The major viral proteins that cause carcinogenesis are E6 and E7 inhibit tumor suppressors such as p53 and pRb which regulate the cell cycle and apoptosis, respectively, leading to an elevated risk of cancer development (10,11).
Numerous studies have been conducted on the role of papillomavirus in stomach cancer. Kamangar et al (2006) conducted a large prospective study to examine the association between serum antibodies to HPV16, HPV18 and HPV73 and subsequent development of esophageal squamous cell carcinoma (ESCC), gastric cardia adenocarcinoma (GCA), and gastric noncardia adenocarcinoma (GNCA) in a high-risk population for these cancers in Linxian, China. Fewer than 15% of ESCC, GCA and GNCA cases were positive for each HPV type and no significant associations were found (15). 
In a study by Xiao-yan and et al (2013), Gastric mucosa tissue was collected from patients with gastro duodenal diseases in a region of northeastern China showing a high risk of gastric cancer incidence. The presence of HPV were assayed to investigate the relationship between gastric carcinomas and virus infection. (16). Candido and et al (2013) conducted a study on Forty paraffin samples of gastric cancer and 40 endoscopic normal mucosa and peripheral blood controls  To investigate the prevalence of human papillomavirus (HPV) in patients with gastric cancer and compare with a control group.The extracted DNA was amplified in 2 reaction systems using 2 pairs of primers: MY09/MY11 and GP+5/GP+6. HPV was found in 4 patients with gastric cancer and 10 patients without cancer. Therefore, there was no statistically significant difference between the two samples (17). 
In a study by Rua Abdel Mogeeb Omer Mohamed and et al (2016) Collected 30 formalin fixed paraffin embedded blocks from patients with gastric tumors. The presence of HPV was determined using immunohistochemistry.  Among these only two samples (6.7%) were positive for HPV, while 28 samples (93.3%) were negative. The pathogenic causative role of HPV infection in Sudanese patients with gastric cancer was not established (18). Roesch-Dietlen and et al (2018) conducted a study to describe the frequency of human papillomavirus infection in patients with digestive system cancers. Fifty-three patients were studied. They had gastrointestinal cancer located in: the colon (62.26%), stomach (18.87%), esophagus (7.55%), rectum (7.55%), and small bowel (3.77%). Human papillomavirus was identified in 11.32% of the patients, 66.7% of which corresponded to squamous cell carcinoma and 33.3% to adenocarcinoma. Only genotype 18 was identified. They showed that human papillomavirus infection was a risk factor for the development of gastrointestinal cancer, especially of squamous cell origin (19). 
These studies show different evidence of the association between gastric cancer risk and viral infection in different regions. Considering the high prevalence of gastric cancer in Ardabil province (2, 20 and 21) Also, taking into account the results of various studies regarding the role of papillomavirus in the occurrence of gastric cancer, as well as the use of PCR in examining the frequency and determination of genotypes, this study was conducted to investigate the prevalence of human papillomavirus types 16 and 18 in gastric carcinoma patients in the population of Ardabil province.

Materials and Methods	
The present study was conducted during 2019. One hundred venous blood samples including 50 healthy people and 50 people with gastric carcinoma were randomly taken from patients with gastric carcinoma, under the supervision of an oncologist and after filling the consent form out by patients referring to Aras Clinic of Imam Khomeini Hospital in Ardabil city. Ethical approval (82015) was obtained from the Faculty of Medicine (review board) at the University of Ardabil branch, Islamic Azad University.
The samples were stored at -70 ºC in the freezer.The DNA of the samples was extracted using the DNA Extraction and PCR Cloning Kit of Cinagen Company. After DNA extraction, a spectrophotometer was applied to quantify DNA (7,22 and 24). One hundred nanograms of extracted DNA from each sample was amplified by PCR using primers as described in Table 1. The amplification reaction of the desired region of DNA in a total volume of 25 μL contained which included genomic DNA(4μL), specific primers for virus genotypes(1 μL forward primer and 1 μL reverse primer), PCR-mix and PCR buffer and Taq polymerase Hot Start enzyme (12.5 μL), distilled water (6.5 μL)was performed under a specific temperature program. Initial denaturation for 15 minutes at 95°C and followed by 42 cycles including denaturation for 30 seconds at 95°C, primer annealing step at 63°C for 40 seconds and extension at 72°C for 50 seconds. The final extension was performed at 72°C for 1 min and finally the temperature was reduced to 10°C. As a negative control, a PCR reaction without a genome was achieved to control for cross-contamination. The frequency of HPV16 and HPV18 was determined by Agarose Gel Electrophoresis through 2% agarose gel (2g agarose/100 ml 0.5X TBE buffer) and run at 70 voltages for 40 minutes. The gel was stained with ethidium bromide solution (0.5µg/ml) for 15-30 min; bands of primers were visualized under a UV trans- illuminator and then photographed using a photo documentation system. DNA ladder (100 bp) was applied to estimate the molecular size of the bands (24).



Table 1. Primer sequences used for the detection of the HPV16 and HPV18 PCR
	HPVtype
	Primer
	Sequence
	Length
	Product

	
HPV-16
	Forward
	5'-GTCAAAAGCCACTGTGTCCT-3'
	420-440
	
499

	
	Reverse
	5'-CCATCCATTACATCCCGTAC-3'
	899-919
	

	

HPV-18
	Forward
	
5'-CCGAGCACGACAGGAACGACT-3'
	533-553
	

172

	
	Reverse
	5'-TCGTTTTCTTCCTCTGAGTCG CTT-3’

	682-705
	



Results
Table 2 summarizes the demographic data for age and number of patients and healthy people. In terms of gender, in the group of patients with gastric cancer, 33 cases (66%) were male and 17 cases (34%) were female, and in the healthy group, 23 cases (46%) were male and 27 cases (54%) were female. Most of the patients, whether healthy or sick, were in the age range of 60-80. Figures 1 and 2 are the electrophoresis results of the PCR products. HPV16 and HPV18 show band in the range of 499 bp and 172 bp, respectively. In electrophoresis 1% agarose gel is prepared on samples with hpv16 primer and 2% agarose gel is prepared on samples with hpv18 primer. In figure 2 lanes 3-7 are clinical samples. In this studyHPV 16 and HPV18 did not show a band on electrophoresis gel.

Table 2. Distribution of number of patients and healthy people
	Sex
	Number
	Frequency (%)

	
	patients
	healthy
	patients
	healthy

	Male
	33
	23
	66%
	34%

	Female
	17
	27
	46%
	54%

	Total
	50
	50
	100%
	100%
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The samples of extracted DNA were analyzed using a spectrophotometer; in most cases, the samples had desirable quality and the ratio 260/280 was appropriate among 1.8 to 2. After performing PCR on this sample to determine papillomavirus types 16 and 18, it was found that the frequency of human papillomavirus types 16 and 18 in gastric carcinoma patients studied is zero.
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                          Figure1. Gel electrophoresis of PCR products of HPV 16 and HPV 18
                             Lane 1: DNA Ladder; Lane 2, 3: Positive control for Hpv16 and Hpv18, respectively;
                                  Lane 4: Negative control; Lane 5: Blank (no sample determined)
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Figure 2. Gel electrophoresisof PCR products of HPV 16 and HPV 18 
                   Lane 1: DNA Ladder; Lane 2: Negative control; 
Lane 3,4,5,6 and 7: Clinical samples (no sample determined for Hpv16 and Hpv18)


Discussion
Gastric cancer is the fifth most common cancer with a prevalence of 5.6%. However, it is the fourth leading cause of cancer death in the world (25). The occurrence of cancers is directly related to environmental factors. Although the etiological factors of gastric cancer are not fully known yet, many environmental and individual factors such as age, gender, blood type, heredity, diet, and geographic region are among the possible risk factors of this cancer. Gastric cancer is one of the most common cancers of the digestive tract and is one of the most common types of cancer in the north and northwest of Iran (26).The age-standardized incidence rate (ASR) for gastric cancer was estimated to be 11.1% worldwide. Ardabil province is located in the northwest of Iran. Based on an ASR of 49.1 for males and 25.4 for female in this area, its population is among the highest prevalence population affected by gastric cancer (25). Primary infection of HPV is acquired through contact with skin lesions, which are usually detected and eliminated by the immune system. In case of persistent infection, the virus integrates into host DNA and through increased cell proliferation and disruption, tumor suppressor pathways facilitate the development of cancer (27). Considering the high prevalence of gastric cancer in Ardabil province, this study was conducted to investigate the frequency of human papillomavirus types 16 and 18 in this province, and the results showed thatthe frequency of human papillomavirus types 16 and 18 In patients with stomach cancer who had referred to Aras Medical Center at Imam Khomeini Hospital in Ardabil is zero.
Ding et al.(2010) collected and analyzed 23 samples of esophageal squamous cell carcinoma (ESCC) and gastric cardia carcinoma (GCA). According to the results, HPV16 DNA was found in 5 cases (29%) of gastric cardia carcinoma and 8 cases (47%) of esophageal squamous cell carcinoma. Also, the prevalence of HPV in gastric carcinoma was lower than that in esophagealsquamous cell carcinoma. They concluded that HPV16, as a risk factor associated with gastric cancer, may play an important role in the development of gastric cancer (28).
In a study, Snietura et al. (2014) examined the potential role of HPV in the pathogenesis of GC and found that out of 84 samples from gastric adenocarcinoma, HPV DNA replication was not observed in any of the 84 samples.IHC results also reported no expression of the p16protein, which confirms the absence of active HPV infection in all individuals (29).
Zeng et al. (2016) conducted a meta-analysis study to investigate human papillomavirus as a potential risk factor for gastric cancer. Thirty studies were included in the current meta-analysis, involving 1,917 patients with GC and 576 controls. The pooled HPV prevalence was 28.0%among all the patients with GC. The pooled prevalence of HPV16 was 21% in GC tissues, and the pooled prevalence of HPV18 was 7%. According to these findings, HPV could play a potential role in the pathogenesis of GC (30).
Fakhraeiet al.(2016) conducted a study to Detection of human papillomavirus DNA in gastric carcinoma specimens in a high-risk region of Iran. A total of 100 paraffin-embedded tissue samples were obtained from 70 males and 30 females with gastric carcinoma. The samples were analyzed by polymerase chain reaction and five (5%) samples were identified to be positive for HPV DNA. Three (60%) samples were positive for HPV-16, one (20%) sample was positive for HPV-18 and one (20%) sample was positive for HPV-45. Following pathological diagnosis, 88 samples were identified as gastric adenocarcinoma, nine samples were gastric lymphoma, and three samples were gastric and esophagus adenocarcinoma. According to the findings of the present study and the rate of HPV infection in patients with gastric carcinoma, an association between HPV infection and gastric carcinoma in subjects from Northern Iran was not identified (7).
De Souza et al (2018) investigated the presence of Helicobacter pylori (H.pylori ), Epstein-Barr virus (EBV) and human papillomavirus in gastric adenocarcinomas and their relationships with the clinicopathological characteristics of the patients. Even though all three pathogens were found in the samples they believed that Only H. pylori and EBV contribute to the transformation of tissue associated with carcinogenesis. HPV was not involved in gastric tumorigenesis. Prophylactic and therapeutic measures against H. pylori and EBV may prevent the development of GC, especially the more aggressive forms (31).
Leon et al. (2019) studied the prevalence of HPV in the gastroesophageal and found that HPV DNA was positive in one of 62 cases. The virus belonged to the HPV16 type (32).
Bozdayi et al (2019) investigated HPV DNA and genotyping HPV type 16 DNA in 106 gastric adenocarcinomas and Helicobacter pylori gastritis cases and 26 control groups. The 38% positive result in the gastric carcinoma group revealed the HPV-H. pylori relationship in gastritis cases (33).
Wang et al (2020) in a meta-analysis of 41 studies investigating the prevalence of HPV in 901 gastric cancer patients and 1205 controls revealed a pooled prevalence rate of 23.6% in the former. There was a significant association between HPV infection and the risk of gastric malignancy (34).
Bae et al. (2021) showed that the proportion of HPV-positive cases in Chinese studies was 1.43 times higher than in non-Chinese studies and 2.81 times lower than in the control group (35).
Mallakhet al. (2022) did research to explore the possible etiological association between high oncogenic-risk HPV genotype (16, 18, 31, 33) DNA and GCT and also to evaluate the immunohistochemical expression of p73 and IL-10 proteins in GC tissues. The data of this study showed a role for HPV infection in GC and also provided evidence for an association between HPV infection and p73 with IL-10 protein expression in GC (36).
Sadeghian et al. (2022) conducted research in Ardabil province and suggested that HPV can be one of the possible risk factors for the occurrence of gastric cancer(23).In this study, tissue samples were tested by Nested- PCR. These samples were then sequenced to determine the genotype. Our study included blood samples from patients with gastric cancer, and after DNA extraction, positive control samples for papillomavirus HPV16 and HPV18 were used for PCR testing. In other words, since our study aimed to investigate the prevalence of two high-risk papillomavirus (HPV16 and HPV 18) in patients with gastric cancer, positive control papilloma virus samples were used directly.
Jafari-Sales et al. (2023) did research to conduct a study investigating Prevalence and E6 Protein Expression in Gastric Cancer Tissue Samples Compared with Non-malignant and Control Groups in East Azerbaijan Province, Iran. 100 tissue samples of paraffin-embedded, including GC (50 samples), benign gastric hyperplasia (25 samples), and a control group (25 samples) were collected from the archives of laboratories in East Azerbaijan and the IHC and PCR were used to detect the HPV virus.8 out of 50 cancer samples were HPV positive by IHC and PCR. Men had the highest number of HPV-positive samples compared to women (5 samples vs. 3 samples). However, no viral genomes were observed in nonmalignant and control samples. There was a significant relationship between HPV infection and GC (10).
Pourmohammed etal. (2023) conducted a study to investigate Human papillomavirus and Helicobacter pylori co-infection in gastric cancer patients. In this descriptive study, 32 gastric cancer tissue samples and 32 healthy gastric tissue samples were collected from people referred to a hospital in Iran and Real-time PCR was utilized to detect HPV and H. pylori infections through L1 and cagA gene primers, respectively. Helicobacter pylori infection was detected in 26 cancer tissues (81.2%) and 22 healthy tissues (67.8%). Additionally, four cancer tissue samples (12.5%) tested positive for HPV infection, while no HPV infection cases were observed in the control group. A significant association was found between H. pylori infection and various tumor characteristics, including staging, grade, tumor size, lymph node involvement, and histology in gastric cancer patients. Moreover, HPV infection showed a significant correlation with gastric cancer staging. However, no significant relationship was observed between the co-infection of H. pylori and HPV with gastric cancer (37).
Xu et al.(2023) investigated integration and viral oncogene expression of human papillomavirus type 16 in oropharyngeal squamous cell carcinoma and gastric cancer. They revealed viraloncogene expression and/or integration in GC and OPSCC and a possible etiology role of HPV infections in gastric carcinogenesis (22).
According to the studies, it can be concluded that the human papillomavirus is one of the causes of gastric cancer. However, in order to finally confirm the existence of this relationship, it is necessary to conduct more experiments on a wider level.
Conclusion
Cancer is one of the most important causes of death and disability in developed and developing countries, including Iran(38). Gastric cancer is one of the most common malignancies in Iran and has the highest prevalence among gastrointestinal cancers. The incidence of this cancer is high in the north and northwest of the country and is increasing (6). Considering the high prevalence of gastric cancer in Ardabil province, this research was conducted to investigate the frequency of human papillomavirus types 16 and 18 in this province. The present paper is the result of a thesis that was completed in 2019, when a study on the relationship between human papillomavirus and gastric cancer was conducted for the first time in Ardabil province and on a limited number of whole blood samples from patients with gastric cancer. Therefore, it can be concluded that the probability the frequency of human papillomavirus types 16 and 18 in patients with stomach cancer who had referred to Aras Medical Center at Imam Khomeini Hospital in Ardabil, is zero.In the present study, tests were performed on whole blood samples. It is suggested  that other studies be performed on blood samples at different locations.
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