
Citation: Ding J. Analysis of allelic variants of cyp2c19 in gastric biopsy samples. Asian J Biomed Pharm Sci.2024; 14(104):221 

1 Asian J Biomed Pharmaceut Sci 2024 Volume 14 Issue 104 

 

Research Article https://www.jbiopharm.com/ 

 

Analysis of allelic variants of cyp2c19 in gastric biopsy samples. 

Sergio David Angulo
1
*, David Cano

1
, César Augusto Cortés

1
, Nicolás Jiménez

1
, Álvaro Javier Rodríguez

1
, 

Luis Fernando Pérez
1
, Paula Tatiana Uribe

1
, Diego Alejandro Ruiz

1
, Echeverry Jhon Fredy Betancur Perez

2
 

1
Department of Medicine, University of Manizales, Colombia 

2
Department of molecular biology, University of Manizales, Colombia 

Abstract 

Helicobacter-related chronic gastritis is pathology with a high prevalence, it is considered the 

most common form of gastritis worldwide. The cornerstone of the therapy for this entity is 

proton pump inhibitors (PPIs), whose mechanism of action is the decrease in acid secretion. In 

general, this pharmacological group is characterized by a good profile, with a low frequency 

of adverse drug reactions. PPIs are metabolized by hepatic enzymes of the CYP2C19 family, 

which are encoded by a gene with polymorphisms that affect the way in which the drug is 

metabolized, implications that clinically mean the need for a higher or lower dose of the drug 

for optimal antisecretory effect and less development of adverse drug reactions. To analyze the 

allelic variants of CYP2C19 in patients with gastric disorders treated with PPIs. A descriptive, 

retrospective and observational research will be carried out. The analysis population are 

DNA samples from gastric biopsies stored in a DNA bank. A descriptive statistical analysis will 

be carried out through SPSS and the use of proton pump inhibitors and the diagnosis of gastric 

injury are applied as inclusion criteria. The determination of the alleles of the selected samples 

will be carried out through PCR amplification, subsequently they are subjected to digestion 

with restriction enzymes SmaI and BamH. The visualization of the restriction products will 

be carried out in agarose gels at 2% (w/v) stained with the GelRedTM dye. Contribute to the 

development of personalized medicine in patients with acid secretion disorders, treated with 

PPIs, thus improving the efficiency of therapy through the calibration of the dose according to 

the metabolizer phenotype. 
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Introduction 

Chronic gastritis related to Helicobacter is a pathology with a 

high prevalence in the general population. It is considered the 

most common form of gastritis worldwide. Medications from 

the group of gastritis inhibitors are used to treat this pathology. 

proton pumps (PPIs), which decrease gastric acid production 

through inhibition of the proton- potassium ATPase pump. 

In general, this pharmacological group is characterized by a 

good profile, with a low frequency of adverse drug reactions. 

PPIs are metabolized by liver enzymes of the CYP2C19 

family, which are encoded by a gene with polymorphisms 

that affect the way in which the medication is digested so 

that there will be individuals who metabolize the drug more 

quickly or more slowly, implications which clinically mean 

the need for a higher or lower dose of the medication for an 

optimal antisecretory effect and less development of adverse 

drug reactions [1]. 

Diseases related to alteration in acid secretion are a broad 

group of pathologies that include disorders such as chronic 

gastritis associated with Helicobacter Pylori, Zollinger-Ellison 

syndrome, gastroesophageal reflux disease (GERD). ) and 

acid peptic disease (1). Currently, chronic gastritis associated 

with Helicobacter Pylori is the most common form of chronic 

gastritis in humans. According to studies in Latin America and 

the Caribbean, the prevalence of Helicobacter Pylori infection 

is approximately 57%, with a increase in prevalence along 

with age [2-4] 

Therapy for the management of these disorders is based on 

the use of proton pump inhibitors (PPIs), which are among 

the most widely used medications worldwide[5]. Within 

this group of medications There is omeprazole, which is 

used for the treatment of GERD, peptic ulcer disease and the 

eradication of Helicobacter Pylori [6]. Among its adverse drug 

reactions (ADRs) are hypergastrinemia and increased risk of 

gastric neoplasia, acute interstitial nephritis, bone fractures, 

and increased risk of liver disease related to cirrhosis [7]. 

Proton pump inhibitors are a group of medications, metabolized 

by the liver enzyme CYP2C19, which is encoded by a 

polymorphic gene. There are four phenotypes that influence 
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the rate of PPI metabolism: CYP2C19 * 17 / * 17 (ultra- rapid 

metabolizers), CYP2C19 *1/*17 (extensive metabolizers), 

CYP2C19 *1/*1 (normal metabolizer) , CYP2C19 *1/*2 

and *1/3 (intermediate metabolizers),CYP2C19 *3/*3, *2/*3 

and 2*/2* (poor metabolizers) [8]. Currently, in Manizales, 

no studies have yet been carried out on the allelic variations 

of CYP2C19 in patients with gastric disorders, however 

it is valid to carry out a study with the purpose of knowing 

the allelic frequency of the gene to determine the most 

frequent phenotype and contrast it with the findings of other 

pharmacogenomic studies carried out in cities at a national 

and international level; so that it allows a formulation and 

dosage of the medication according to the pharmacogenomic 

characteristics of the population, impacting a personalized 

medical practice [9]. 

Literature review 

Chronic gastritis has been known and studied since the 

first decades of the 20th century but did not receive more 

attention until 1982 after the discovery of Helicobacter pylori 

by Warren and Marshall. Helicobacter Pylori is the main 

risk factor for chronic gastritis which, in turn, promotes the 

development of acid peptic disease, gastric and duodenal 

ulcer, gastric carcinoma and MALT type lymphoma (mucous 

associated lymphoid tissue). [10- 13]. Gastritis is defined as 

a pathological process consisting of an acute or chronic 

inflammation of the gastric mucosa that is produced by various 

factors, both exogenous and endogenous, and this produces 

symptoms in relation to the disease and its effects. Presence 

can be suspected clinically, and endoscopy and histological 

examination are mandatory for confirmation. However, it 

is a term that is commonly used incorrectly to refer to any 

condition associated with the upper gastrointestinal tract. 

In addition, the term gastropathy must be considered as any 

pattern of non-specific microscopic lesion with or without 

the presence of any inflammatory cellular infiltrate. Both 

gastritis and gastropathy can occur asymptomatically, so this 

aspect cannot be considered for their diagnosis. To determine 

endoscopic absence of gastritis, regular gastric mucosa must be 

evident, pink in color, uniform, without structural alterations, 

gastric folds no thicker than 5 mm, absence of adherent 

fibrinopurulent exudate and adequate expansion. of the gastric 

mucosa when insufflated with air. However, inflammatory 

changes induce apoptosis and damage of the gland, which can 

lead to regeneration and change of the gastric parenchyma 

resulting in fibrosis or metaplasia [14]. 

To understand the pathophysiological process of gastritis, it is 

necessary to be clear about the protective and damaging factors 

of the mucosa since the disease is the result of an imbalance 

between these. Depending on the degree of imbalance, gastritis 

of varying intensity will develop. The most important cytotoxic 

factors are hydrochloric acid, pepsin, medications such as 

aspirin or non- steroidal anti-inflammatory drugs (NSAIDs), 

bile acids and finally Helicobacter Pylori, and in contrast the 

most important cytoprotective factors are the mucus layer. 

that its function is to protect epithelial cells from contact with 

hydrochloric acid, pepsin and other enzymes that are involved 

in the digestion process and also to counteract the increase in 

acidity, the secretion of bicarbonate is developed in defense of 

epithelial cells, there is also the production of prostaglandins 

that directly cause an increase in the production of bicarbonate 

and mucus and also improves mucosal blood flow [15]. 

Regarding the classification, it can be divided into acute 

and chronic gastritis. Acute gastritis is an acute mucosal 

inflammatory process associated with damage to the gastric 

mucosa, generally of a transient nature, while chronic gastritis 

refers to chronic inflammatory changes that can eventually 

lead to atrophy of the mucosa, Epithelial metaplasia, dysplasia 

and intestinal type gastric cancer. Gastritis is a dynamic 

process, which can vary from acute to chronic (active or 

inactive), present in different stages of recovery or atrophy 

and can lead to complications. Inflammation can be diffuse 

or predominantly affect the antrum. or the body. (16) The 

concept of chronic gastritis has always been a source of 

controversy. With the purpose of eliminating diagnostic 

confusion, a classification and grading system (Sydney 

System) was created in 1990 in Sydney (Australia), which 

makes endoscopic and histological considerations and 

recommends that the diagnosis of gastritis is made by an 

integration of etiological, histological and endoscopic 

information [16]. It suggests that the same grading 

categories be used (mild, moderate and severe), both for 

histology and for endoscopic variables [17]. 

Later in 1994, another meeting was held in Houston (Texas), 

in which the terminology of the classification was improved 

and the importance of distinguishing between atrophic and 

non-atrophic stomachs was emphasized, considering that the 

names used for each entity were accepted by pathologists 

and endoscopies. (twenty) In 2017, the Kyoto classification 

emerged based on the endoscopic characteristics of gastritis 

associated with Helicobacter pylori, this is a Gram-negative 

bacterium with bacillary morphology, microaerophilic and 

that successfully colonizes the gastric mucosa. human. This 

pathogen is the main etiological agent of various pathologies 

of the gastrointestinal tract and infects approximately half of 

the world's population. Along with this bacterium, patterns 

associated with a high risk of gastric cancer could be identified. 

This classification system divides patients into three groups: 

H. pylori-negative patients (no gastritis), patients with 

current Helicobacter Pylori infection (active gastritis), and 

patients previously infected with H. pylori (inactive gastritis). 

The score of five gastritis parameters (atrophy, intestinal 

metaplasia, gastric fold hypertrophy, nodularity and diffuse 

erythema) should provide an estimate of the risk of gastric 

cancer [18-20]. Currently, the classification is used with the 

updates that were made in Houston and Kyoto, as a major 

inclusion of the H. Pylori germ and that this microbe must be 

taken into account in the treatment and management plan to 

make good medicinal use in pro of the patient, but, taking into 

account the other factors that favor the growth of this bacteria 

[21]. 

In clinical practice, patients will commonly be asymptomatic, 

although the most common occurrence is heartburn or pain 

in the epigastrium, heartburn, upper abdominal pain (which 

may worsen when eating), bloating, lack of appetite, digestive 
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bleeding, nausea, vomiting, feeling of fullness, among others. 

[22-23]. Incidence of symptoms related to the presence of 

gastritis is observed that abdominal pain occupies 45% of 

the cases, in second place is heartburn with 15% and in third 

place is It is occupied by the presence of vomiting, abdominal 

distension, flatulence and nausea each represent 10% of the 

cases found [24]. Proton pump inhibitors (PPIs) are a group of 

medications widely used for the management of pathologies 

related to gastric acidity, such as gastroesophageal reflux 

disease, acute gastritis and the eradication of Helicobacter 

Pylori [25- 27]. PPIs are characterized by a good tolerance 

profile and low rate of adverse reactions; however, 

polymorphisms in the main enzyme that metabolizes them, the 

cytochrome CYP2C19, can affect the pharmacokinetics and 

pharmacodynamics of the drug, resulting in variable plasma 

concentrations that lead to responses. variables in individuals 

with phenotypes other than the alleles (16).| At a global level, 

pharmacogenomic studies of allelic variants of CYP2C19 

have been carried out in various population groups, which 

show that a variation in the alleles is expressed as phenotypes 

with normal, increased or decreased metabolism of PPIs and is 

clinically evidenced as a greater or lower frequency of adverse 

drug reactions [28]. Clinically important drug interactions 

with proton pump inhibitors (PPIs) are rare. However, the 

metabolism of PPIs through the liver enzyme cytochrome 

P450 may lead to specific drug interactions in some people. 

The presence of mutations in the CYP2C19 gene leads to 

higher plasma concentrations of PPI in homozygous subjects. 

However, if this metabolic pathway becomes saturated, the 

isoenzymes could become an important target for interactions 

with many drugs, including warfarin, diazepam, clopidogrel, 

and phenytoin [29]. 

Materials and methods 

Descriptive, retrospective and observational research was 

carried out. The analysis population is DNA samples from 

gastric antrum and body biopsies, stored in a DNA bank at the 

University of Manizales. The characteristics are histological 

diagnosis of gastric lesion, both sexes, age over 18 years and 

residence in the department of Caldas, Colombia. Descriptive 

statistical analysis is performed and the use of proton pump 

inhibitors and the diagnosis of gastric injury are applied 

as inclusion criteria. Verification of DNA quality, for the 

selection of DNA samples with adequate concentration, is 

carried out through electrophoresis in agarose gels (Figure 

1). The determination of the alleles of the CYP2C19 gene 

located on the long arm of chromosome 10 was carried out by 

PCR amplification of the CYP2C19*2 allele, using the primer 

5 AATTACAACCAGAGCTTGGC-3 [30]. 

The amplification was carried out in the MultiGeneTM 

Gradient Thermal Cycler (Labnet), of the molecular biology 

laboratory of the University of Manizales, under the reaction 

conditions: denaturation at 95 °C for 5 minutes, followed by 

40 cycles of 95°C for 30 seconds, 56-58°C for 15 seconds, 

72°C for 30-40 seconds and a final extension at 72°C for 

5 minutes . Subsequently, the PCR amplification of the 

CYP2C19 *2 allele was visualized in 2% (W/V) agarose gels 

stained with GelRed (28) (Figure 2). The PCR amplification 

product of the CYP2C19*2 allele with an approximate size of 

169 bp was digested with the restriction enzyme SmaI (Jena 

Bioscience), for which the manufacturer's recommendations 

were considered. Visualization of the restriction products will 

be made in 2% (w/v) agarose gels stained with the GelRedTM 

dye (Figure 3). For statistical analysis, the SPSS® program 

(IBM, version 24) was used, a value of p < 0.05 is considered 

statistically significant. The data was analyzed by Fisher's 

exact test. X2 tests were performed to evaluate the goodness 

of fit between the observed and expected frequencies (Hardy- 

Weinberg equilibrium test) [31-34]. 

Results 

CYP2C19*2 obtained an amplification of approximately 169 

Pb (Figure.2). The CYP2C19*2 amplifications were digested 

with the restriction enzyme SmaI. The enzyme cuts generated 

fragments of 40 bp and 129 bp and a 169 bp fragment - 

 

 
Figure 1. DNA verification of gastric sample. Mwm maker Hipperladder 100 lanes (biolines) 1-16 Gastric D. 
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Figure 2. Study Design. 

 

Figure 3. Amplified CYP2C19*2 allele MWM: MWM molecular (Bio lane) PT01- PT15. Samples from 15 patients (-) negative. 

 

Table 1. Genotypes frequency. 
 

Wild Type Homozygotes 

1*/1* 2*/2* 

71 0.29 

 

undigested fragment. Homozygous individuals presented two 

segments of 129 Pb and 40 Pb, in accordance with what was 

reported by Perez and others. The wild ones present undigested 

fragments of 169 bp. A frequency of 29% is reported for 

homozygotes and the remaining 71% corresponds to wild 

phenotypes (Table 1). 

Discussion 

Cytochromes play an important role in drug metabolism, with 

CYP2C19 being responsible for approximately 7% of all drugs 

used in clinical practice and the main person responsible for 

the metabolism of PPIs(30). CYP2C19 is an enzyme encoded 

by a polymorphic gene, with its *2 allele being common in 

the Caucasian population and *3 in the Asian population. 

The presence of the alleles determines the PPI metabolism 

phenotypes that clinically imply better Helicobacter Pylori 

eradication rates and lower risk for acid peptic disease 

symptoms according to real-life retrospective cohort studies. 

In Latin America and Colombia Few studies have been 

conducted on the prevalence of CYP2C19 alleles. In our 

work we found a higher prevalence than that reported by 

Arévalo-Galvis and Isaza-Henao. These findings make it 

possible to compare results and increase genetic information 

about patients, in order to promote the development of 

personalized medicine in this region of the world. 
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