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Within last 10 years prevalence of gastroenterological diseases in Ukraine increased by 24.7%, morbidity rate ― 8.7% and mortality rate ― 14.0% [27, 29].
Epidemiological indicators of pancreatic diseases in Ukraine significantly deteriorated in recent years, and part of this pathology in the structure of digestive diseases is 10.5%. There is growing incidence of chronic pancreatitis (CP) in young adults and children [21, 36, 41] with high frequency of comorbidity, continuously relapsing course of the disease, and resistance to drug therapy rate; and severe pain and progressive pancreatic functional failure often lead to patient disability [2, 3, 5, 9, 16, 27, 28, 33 ].
CP leads to a significant deterioration in the quality of life [6, 22, 23, 30], which is due both to the severity of the clinical manifestations of the disease, decreased functional pancreatic status and increased risk of cancer transformation [1, 13, 14, 18, 25, 26, 31, 35].
There is high rate of CP complications which often lead to death [19, 34, 39, 46].
The logical result and consequence of CP is the development of functional pancreatic insufficiency. Due to exocrine pancreatic insufficiency incompletely digested nutrients entering the small intestine undergo rotting and fermentation. As the result flatulence occurred. In addition, against decreased content of pancreatic enzymes in the duodenum its barrier function is reduced which leads to formation of bacterial overgrowth syndrome (BOGS), the more there is medium for bacteria in the form of insufficiently hydrolyzed components of chyme. BOGS also contributes to intestinal dyspepsia.
An important pathogenesis stage of BOGS in CP includes violation of general and local immunity against pancreatic insufficiency which is accompanied by protein- energy malnutrition [45]. Local immunity in CP has not been studied well yet. This is due to difficulties of organ biopsy and proteolysis of immunoglobulins and enzymes in obtained research pancreatic secretion. The results of determining the concentration of immunoglobulins in the pancreatic secretions are also questionable as their blood definition. On the one hand, there are data that they there is almost no secretory IgA in pancreatic secretion. On the other hand, given its substantial increase during CP exacerbation it is suggested using them as a diagnostic criterion [37].
At the same time it is known that the exocrine pancreatic insufficiency develops in case of magnesium deficiency [45]. This deficiency correlation with BOGS development in CP patient has not been studied.
Aim of research is to study features of BOGS in CP patients and to assess the possibility of pathogenetic relationship between severity of BOGS and magnesium deficiency.
Materials and methods. We examined 64 patients with CP in the acute stage in conjunction with chronic bronchitis without exacerbation. Examination and treatment was carried out in gastroenterological department of the Donetsk regional clinical territorial medical association.
We examined 56 (87.5%) women and 8 (12.5%) men. Age of the examined patients ranged from 36 to 64 years. Distribution of patients by age was as follows: from 36 to 45 years old ― 16 (25.0%) patients, from 46 to 55 years old ― 21 (32.8%) patients, 56 years and older ― 27 (42.2%) patients.
Control group consisted of 30 healthy volunteers whose sex and age were matched with age and sex of CP patients.
33 patients underwent small bowel content retrieval in the morning with empty stomach (after 12-14 hours of fasting) at a distance of 15-20 cm beyond duodenojejunal ligament using the probe designed by T. G. Masevich proposed for aspiration biopsy of gastric mucosa [15] but longer (up to 150 cm). Position of probe capsule before biopsy was controlled by fluoroscopy.
Lysozyme activity in the secretory jejunal chyme was estimated by turbodimetric method [10].
To study microbial flora in the secretory chyme of jejunum we performed inoculation on a series of media (Endo, Saburo, Ploskirev agar, salt and blood agar) followed by isolation of pure cultures for identification and recalculation of the amount of microbial cells in 1 ml of secretory chyme.
Level of IgG, A, M was investigated by automated method on biochemical analyzer KONE, Finland [32]. Level of secretory IgA in the duodenal contents was studied using antisera Biomed, Russia, by radial immunodiffusion method [43].
Blood magnesium level was determined in all patients and healthy volunteers before treatment using sets Lachema (Czech Republic) on biochemical and kinetic photometric analyzer ABXk-02-"NPP-TM" (Russia). The magnesium content in hair was determined by atomic absorption spectrometry on the analyzer THERMO ELECTRON (USA) [8].
BOGS in the small intestine before and after treatment was diagnosed by hydrogen breath test (Micro H2 analyzer; Micro Medical Ltd, UK). Patients received 10 g of lactulose in the morning on empty stomach after oral antiseptic treatment. Exhaled hydrogen was measured before the test and after 20, 40, 60, 80, 100, 120, 150 and 180 minutes [20].
In case of BOGS there is need for drug prescription which has the properties of intestinal antiseptic. Our attention in this regard has been paid to Enterozhermine ― preparation which antimicrobial and probiotic properties. Furthermore, Bacillus clausii producing enzymes which are also involved in improving of digestion process. Thus, it is possible to avoid assignment of two successive products (intestinal antiseptic and probiotic) and to enter the digestive tract microbial enzymes that are stable under acidic conditions. Moreover, not only tolerance to bacterial lipase to acidic environment of the stomach is important but also to the acidification of duodenal contents while reducing the production of pancreatic bicarbonates in case of severe exocrine pancreatic insufficiency [7]. Bacterial enzymes are characterized by broad substrate specificity; resistance to proteases which decrease the activity of pancreatic lipase inhibitors of human and animals; lack of inhibition of own pancreatic secretion and even stimulating effect on it. [4] Also it is important that Bacillus clausii synthesizes vitamin B2, amino acids (including essential ones: threonine, glutamic acid, alanine, valine, tyrosine, histidine, ornithine, etc.), which are definitely needed in patients with pancreatic insufficiency [24].
Patients were divided into 2 groups. Study group included 34 (53.1%) patients, and comparison group ― 30 (46.9%) patients. Study group patients received standard CP treatment (antisecretory agents, infusion therapy, if necessary, antibiotics, analgesics, enzyme preparation Creon), Enterogermina ― one bottle 3 times a day between meals (through equal intervals) for 3 weeks. Patients of comparison group received only conventional treatment.
Statistical processing of the material calculated arithmetic mean (M), its error (m), standard deviation (s). While studying the possible relationship between the two samples to assess its extent we determined linear correlation coefficient (r) and indirect correlation (η). Reliability of differences of mean values of two samples was evaluated by Student's t test (t) given its parameters adopted in biomedical researches [11, 17].
Results and discussion. Investigation of lysozyme in the secretory jejunal chyme in CP has not revealed its reduction (p>0.05) – 1.6±0.2 mg/ml in comparison with healthy volunteers which have value of 2.60±0.45 mg/ml.
In patients with CP microbial flora in the jejunal contents was detected significantly (p<0.001) more often (67.7±8.2%) than in healthy volunteers (13.3±6.2%). The average number of microorganisms in the secretory jejunal chyme in examined patients was also significantly (p<0,001) increased up to 162.6×103±32.1×103/ml (value in healthy volunteers was 160.0±21.0/ml). A number of species of microorganisms jejunal contents was different (p<0.05) compared to control group. Thus, number of bacteria species in CP was 1.03±0.17, and in healthy volunteers – 0.14±0.09. In addition, it is important that in healthy volunteers small bowel contents showed only one type of microorganisms ― Enterococci, and in patients with CP one type of microorganisms was detected only in 45.5±8.6% of cases. Two types of microorganisms were detected in 9.1±5.0% and 3 – 12.1±5.7%. We analyzed the frequency of various types of bacteria in CP. In 39.4±8.5% ― E. coli, in 21.2±7.1% ― Staphylococci, including 6.1±4.1% ― hemolyzing Staphylococci, in 15.2±6.2% ― Enterococci and in 3.0±2.9% ― B. faecalis alcaligenes, to 3.0±2.9% ― Paracolon bacillus. In 18.2±6.7% of cases yeast and yeast-like fungi were detected in enteric contents.
CP patients have significantly elevated levels of IgG (0.42±0.04 g/l), IgA (0.25±0.04 g/l) in the small bowel contents compared to healthy volunteers who have following values – 0.19±0.06 g/l and 0.07±0.01 g/l. Significant differences of secretory IgA level in the small bowel contents in patients with CP and healthy is not revealed (0.86±0.04 g/l and 0.68±0.08 g/l, respectively, P< 0.95).
Analysis of magnesium level in the blood proved that examined patients values did not have significant difference from those in healthy volunteers. Patients magnesium level in the blood was 0.85±0.14 mol/l and in healthy volunteers – 0.82±0.11 mol/l (p>0.05). In CP patients magnesium hair content was significantly reduced and was 218.7±20.9 mg/g whereas in healthy volunteers – 293.5±29.6 mg/g (p<0.05)
Patients who have been diagnosed with BOGS by the hydrogen breath test were divided into groups as follows: 30 patients were included in the main group, and the remaining 26 patients ― into comparison group. Thus, in basic group BOGS was diagnosed in 88.2% and in the control group ― 86.7% cases. After primary treatment BOGS occurred only in 8 (23.5%) patients of the main group and in 18 (60.0%) patients of the comparison group. This marked difference in treatment outcomes is related to the fact that the patients from main group received Enterogermina and Creon, and patients from comparison group ― only Creon which probably contributed to the reduced frequency of BOGS as a result of reducing of number of insufficiently hydrolyzed chyme components in the small intestine.
It is important that negative correlation was found between the degree of magnesium deficiency in the hair and the amount of microbial cells in 1 ml of jejunal contents (r = -0.42). Therefore, we can assume that pancreatic insufficiency, one of the manifestations of which is magnesium deficiency, promotes BOGS in CP.
Information on small intestine microflora, content of the secretory lysozyme in chyme in patients with CP we could not find in the literature.
Lack of study of the state of the local immunity in CP should be noted. This is due to difficulties with pancreas biopsy and Ig proteolysis by enzymes in obtained for examination intestinal contents. Information about the ability of the pancreas to synthesize Ig [38] is very important. Data on the level of Ig in pancreatic juice are extremely contradictory ― from absence of secretory IgA [40] to purpose of its us a diagnostic criterion of CP [12, 42, 44].
Reducing lysozyme level is jejunal chyme is consistent with an increase of number of microorganisms, the number of species in the jejunum in CP. Probably, reduction of intestinal content bactericidal properties due to reducing activity of pancreatic enzymes and contents of lysozyme in the small intestine lumen explains the development of BOGS. It can be assumed that serum IgG, A occurrence in small intestine lumen to ensure contact of antibodies with antigens is a result of BOGS, but it does not affect likelihood of its development and severity.
Conclusions.
1. Vast majority of patients with CP in conjunction with chronic bronchitis have BOGS, violation of local immunity and reduction of lysozyme in the small intestine.
2. CP patients have magnesium deficiency which is the result of exocrine pancreatic insufficiency.
3. Enterogermina is an effective drug for BOGS treatment in CP in conjunction with chronic bronchitis.
Prospects of study include more detailed examinations of pathogenic significance of magnesium deficiency in CP and in the development of its treatment.
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The author presented the results of patients with comorbidities examination. With the help of jejunal contents examination and hydrogen breath test high rates of bacterial overgrowth syndrome were found. Low magnesium content in hair was determined. A correlation between the degree of magnesium deficiency and severity of bacterial overgrowth was shown. Enterozhermina is effective in the treatment of examine patients.
