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Abstract: Morphological assessment of the gastric mucosa is extremely labor-intensive due to the need for 

endoscopy, biopsy, and histological examination. In addition, even several biopsies do not provide a clear 

picture due to the focal, uneven nature of gastritis. In recent decades, determination of the serum 

concentration of pepsinogens I and II has been used for non-invasive assessment of the state of the gastric 

mucosa. 

Key words: enzyme immunoassay, pepsinogen 1, pepsinogen 2,  blood serum, stomach, ELISA. 

 

Gastric cancer (GC) is one of the most common malignant neoplasms. Despite the long-term systematic 

reduction in GC incidence and mortality, about 50,000 new cases of the disease are registered in Russia 

annually, which creates a complex medical and social problem [1]. In terms of GC incidence in the world, 

Russia, like other Eastern European countries, ranks 3rd after Japan and China [2]. In Russia, GC in both 

men and women is in 2nd or 3rd place among all malignant neoplasms. At the same time, unlike Japan, in 

Russia almost half of newly diagnosed GC cases (approximately 35–50% depending on the region) 

represent stage IV (inoperable) of this disease [1]. Chronic atrophic gastritis is considered a precursor to 

gastric cancer [3]. As detailed studies by P. Correa, the development of intestinal gastric cancer regularly 

proceeds through a series of successive discrete morphological stages: superficial gastritis, atrophic 

gastritis, small intestinal metaplasia, colonic metaplasia, progressive dysplasia, and carcinoma in situ, 

ending with invasive cancer. This process usually covers a period of 20–30 years [4]. It has been 

established that in individuals with atrophic gastritis of the body of the stomach, the risk of developing 

gastric cancer is increased by 3–5 times compared to individuals with a normal, healthy stomach (normal 

mucosa — no inflammation, no atrophy, no Helicobacter pylori). In the case of severe atrophic gastritis 

limited to the antral section, the incidence of gastric cancer is 18 times higher than in healthy individuals. If 

atrophic changes are present both in the antrum and in the body of the stomach (pangastritis or multifocal 

atrophic gastritis), the risk increases by approximately 90 times [3]. An equally important problem is 

erosive and ulcerative lesions of the gastroduodenal mucosa (most often associated with H. pylori infection 

and/or taking non-steroidal anti-inflammatory drugs and occurring against the background of increased 

secretion of hydrochloric acid), often complicated by bleeding. Morphological assessment of the gastric 

mucosa is extremely labor-intensive due to the need for endoscopy, biopsy and histological examination. In 

addition, even several biopsies do not provide a clear picture due to the focal, uneven nature of gastritis. In 

recent decades, determination of the concentration of pepsinogens I and II in the blood serum has been 

used for non-invasive assessment of the condition of the gastric mucosa. Pepsinogen I (PGI) is produced in 

the chief cells of the gastric body mucosa; its concentration in the blood may be elevated in peptic ulcer 
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disease and some gastropathies, but decreases proportionally to the degree of gastric body atrophy. 

Pepsinogen II is synthesized by the chief and neck cells of the gastric mucosa, the pyloric glands of the 

antrum of the stomach, and the Brunner's glands of the proximal duodenum. The ratio of PGI and PGII 

concentrations in the serum or plasma of healthy individuals is approximately 4:1 (range from 3:1 to 20:1). 

The PGI/PGII proportion decreases linearly with increasing severity of atrophic gastritis in the gastric 

body. This ratio is less than 2.5–3 in severe atrophic gastritis of the gastric body (severe or moderate). 

Therefore, determining the level of PGI provides information on the state of the glands of the body and 

fundus of the stomach, PGI II - all parts of the stomach, and the PGI/PGII index is an additional criterion 

for atrophy of the body of the stomach. In recent years, several prospective studies have found a higher risk 

of gastric cancer in individuals with low PGI levels. Almost 10,000 Japanese residents were included in a 

cohort study [5]. The average follow-up was 4.7 years, and the average number of endoscopies was 5.1. 

Among the individuals examined, the risk of developing gastric cancer was 6.0–8.2 in the low PGI groups. 

In another study, more than 5,000 middle-aged Japanese men were followed for 10 years. The risk of 

developing gastric cancer increased in the presence of H. pylori antibodies (by 3.5 times), with a low PGI 

level of less than 30 ng/mL (by 3.5 times), or a decrease in the PGI I/II ratio < 3.0 (by 4.3 times) [6]. 

However, there are methodological problems in defining a “low” PGI level. Thus, in a Japanese study, 

when comparing diagnostic kits traditionally used in Japan and Europe, it turned out that the PGI level was 

twice as high when using the European diagnosticum [7]. The authors believe that a thorough analysis of 

the specificity and sensitivity of ELISA kits in different ethnogeographic populations is necessary. In 

addition to low PGI values, indicating the presence of atrophic gastritis, and, consequently, an increased 

risk of gastric cancer, high PGI levels indicate hypersecretion of hydrochloric acid and pepsin into the 

lumen of the stomach, which is manifested by a high incidence of peptic ulcer disease and 

gastroesophageal reflux [8]. Thus, the need to determine the level of pepsinogens in clinical practice is very 

high, including in individuals with low income (teenagers, young people, pensioners). 

The need to develop and verify more affordable domestic diagnostic kits seems extremely important, 

taking into account: 1. high morbidity and mortality from gastric cancer. 2. high incidence of bleeding 

associated with aspirin and NSAIDs; 4. high cost of imported diagnostic kits. Vector-Best CJSC in 

Uzbekistan licensed reagent kits for determining the concentration of PGI and PGI. Among the advantages 

of these diagnostic kits, one can note a convenient setup scheme, quick results, and an attractive price 

compared to imported analogues. In addition, the kit includes liquid calibration samples that do not require 

additional dilution, and there is no need for preliminary dilution of serums, since the reaction occurs in one 

stage. Thus, the setup time is reduced by about 2 times compared to similar diagnostic kits, and the need 

for consumables is reduced. 

Conclusion. Thus, the conducted studies show that domestic test systems for determining the concentration 

of pepsinogens I and II are not inferior to the standard accepted in the world. Moreover, taking into account 

adequate quality and significantly lower price (approximately 3-4 times), it is necessary to introduce the 

achievements of new technologies into the practice of medical institutions. This approach will allow 

identifying a significant portion of precancerous conditions among the population for their further thorough 

examination. 
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