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The aim of this study is to evaluate the effectiveness of diet therapy with the inclusion of a
specialized food product of a dry protein composite mixture enriched with calcium of dairy
origin in patients with enteral malabsorption syndrome. 66 patients with various diseases of
the digestive system (chronic atrophic gastritis, condition after gastric resection, chronic pan-
creatitis, etc.), aged 47 to 79 years, were examined. All patients were divided into 2 groups: the
study group (40 patients) and the control group (26 patients). All patients underwent compre-
hensive treatment according to the profile of their underlying disease, as well. Medical nutri-
tion was prescribed according to the Order of the Ministry of Health of the Russian Federation
#330 2003 with the inclusion of 27 g of a dry protein composite mixture according to the order
of the Ministry of Health of the Russian Federation #395n 2013. For the patients of the study
group, dry protein composite mixture was enriched with 1.85 g of calcium of dairy origin.
The duration of treatment is 12 weeks. In patients of the study group, in comparison with the
control group, all clinical signs of statistically significantly improved, the absorption function
of enterocytes was proved to be activated, the dynamics of recovery of metabolic disorders was
noted faster. Conclusion: it has been shown for the first time that the use of calcium-enriched
dry protein composite mixture of dairy origin as part of the dietary program of complex ther-
apy of patients with malabsorption syndrome significantly improves the functional state of the
small intestine, provides rapid dynamics of regression of the malabsorption syndrome clinic
and metabolic disorders of the patients’ body.

Keywords: malabsorption syndrome in diseases of the digestive system, diet therapy, dry pro-
tein composite mixture enriched with calcium of dairy origin.
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Introduction

The national project “Healthcare”, as one of the state priority projects in the Russian Fed-
eration, approved by the President of the Russian Federation in the interests of preserving
and strengthening the health of the inhabitants of our country, involves the fundamental im-
provement of all methods and means of providing and improving the quality of medical care
to patients [1]. Therapeutic and dietary nutrition, as a basic method of treatment programs
at all stages of the course of any diseases, has every opportunity to increase its therapeutic
and preventive significance and effectiveness in the context of new modern achievements of
fundamental and applied sciences. This can be achieved by personifying the content of diets,
their pathogenetic orientation, clinical validity, the introduction of a functional nutrition
system, including the development and use of appropriate composite food formulations.

The development of malabsorption syndrome in some diseases of the gastrointestinal
tract is a fairly common and progressive phenomenon, developing due to a violation of the
digestive and transport functions of the small intestine, which in turn leads to pathological
changes in metabolism. It is known that the causes of malabsorption can be both acute se-
vere, including postoperative processes that violate the consistency of the digestive conveyor,
as well as chronic diseases of the digestive organs accompanied by degradation of secretory
activity of the digestive glands and/or severe dyskinetic processes in the stomach and small
intestine. The formation of manifestations of malabsorption syndrome requires not only ad-
equate treatment of diseases that contributed to the development and progression of diges-
tive failure, but also, first of all, pathogenetically based individualized therapeutic nutrition.

One of the principles of optimizing therapeutic nutrition is the use in standard diets
of specialized food mixtures of protein composite dry (hereinafter referred to as SBCS),
intended for dietary therapeutic and dietary preventive nutrition as a component for the
preparation of ready meals. SBCS do not affect the organoleptic properties and taste quali-
ties of ready meals, they allow to increase the nutritional density and biological value of an
individual dish or the diet as a whole.

Numerous studies have shown that the bioavailability of calcium from milk and dairy
products is significantly higher compared to other sources of calcium [2]. That is why
the inclusion of a specialized SBCS food product enriched with calcium of dairy origin
could provide adequate compensatory intake into the body of patients with malabsorp-
tion syndrome not only protein, essential and interchangeable amino acids, but also the
necessary amount of calcium in a ratio with phosphorus and zinc equal to that in natural
milk, which, in turn, creates conditions for high digestibility of calcium — one of the key
macronutrients.

The purpose of the study: to evaluate the effectiveness of diet therapy with the in-
clusion of a specialized food product of a dry protein composite mixture enriched with
calcium of dairy origin in patients with chronic diseases of the gastrointestinal tract ac-
companied by malabsorption syndrome.

Materials and methods

Sixty-six patients with various diseases of the digestive system (progressive chronic
atrophic gastritis, a condition after gastric resection, chronic pancreatitis with pancreatic
insufficiency, enteropathy of various genesis, including celiac disease, radiation enteropa-
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thy, etc., irritable bowel syndrome), aged 47 to 79 years, were examined. Women — 43,
men — 23 patients. All patients showed signs of malabsorption as a symptom complex of
disorders of the motor, secretory and suction functions of the small intestine. The diagno-
sis of the underlying disease in all patients was made on the basis of data from a compre-
hensive application of laboratory studies (general clinical and biochemical blood analysis,
coprogram, bacteriological analysis of feces), fibrogastroduodenoscopy, fibroejunoscopy,
fibrocolonoscopy, electrogastroenterography, MRI of abdominal organs, histological and
histochemical studies of biopsies of the gastric mucosa, duodenum and small intestine.
Verification of malabsorption syndrome was based on a comprehensive assessment of
the characteristic clinical manifestations and laboratory evidence of malabsorption in the
small intestine and deficiency in the blood of many nutrients.

The frequency of clinical manifestations of malabsorption in the cohort of examined
patients was as follows: poor appetite in 64 out of 66 patients, a decrease in the blood
content of many nutrients in 61 out of 66 patients, weight loss in 60 out of 66 patients,
including protein-energy deficiency of I and II degrees in 21 out of 66 patients, bloating,
diarrhea in 50 out of 66 patients, severe fatigue, progressive fatigue in 47 out of 66 patients,
nausea and/or vomiting in 38 out of 66 patients, as well as anemia in 37 out of 66 patients.
Data were obtained on the development of anemia in combination with a decrease in the
blood content of erythrocytes in 58 of 66 patients, a high concentration of fat in feces in
59 of 66 patients, creatorrhea in 48 of 66 patients.

A high frequency of metabolic disorders was revealed: protein (hypoproteinemia
and/or hypoalbuminemia) in 59 out of 66 patients, vitamin (groups B, D, E, A, etc.) in all
patients, minerals (Ca, Mp, F, many trace elements) also in all patients.

Endoscopic examinations in all 66 patients revealed pathological changes in the mu-
cous membrane of the small intestine of varying severity in the form of narrowing of the
intestinal lumen, smoothness of folds, as well as the presence of erosive and ulcerative
lesions. Especially pronounced changes were observed in patients after gastric resection
and in chronic pancreatitis with excretory insufficiency in the presence of malabsorption
syndrome of II severity.

The pathomorphology of the small intestine mucosa in patients with malabsorption
syndrome in our study depended on the genesis of the formation of this process. Minimal
phenomena were detected in patients with progressive chronic gastritis, chronic pancrea-
titis, irritable bowel syndrome. They were manifested by a weakly expressed picture of a
decrease in the height of the villi, some deepening of the crypts, moderate infiltration of
the own plate of the mucous membrane by lymphocytes, plasmocytes. More significant
morphological manifestations of atrophy of the mucous membrane of the small intes-
tine were observed with grade II malabsorption in patients with gluten enteropathy, with
radiation damage to the small intestine. Thus, in celiac disease, we found an increase in
the number of intraepithelial lymphocytes and crypt hyperplasia in 6 out of 9 examined
patients, and a different degree of villous atrophy in 8 of them. In cases of enteropathy of
radiation genesis, an increase in the number of intraepithelial lymphocytes and a different
degree of villous atrophy were revealed in 7 out of 8 cases.

The most significant clinical and laboratory manifestations of malabsorption syn-
drome were revealed in patients with chronic pancreatitis with symptoms of external se-
cretory insufficiency, in patients after gastric resection, with enteropathy associated with
celiac disease and radiation damage to the small intestine in the anamnesis.
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All 66 patients were randomly divided into 2 groups: the study group (40 patients)
and the control group (26 patients). Patients of the study group and the control group
underwent comprehensive etiopathogenetic and symptomatic treatment according to the
profile of their underlying disease. All patients were prescribed therapeutic nutrition (a
variant of the standard diet according to the profile of the underlying disease) according
to the Order of the Ministry of Health of the Russian Federation no. 330, dated 05.08.2003,
“On measures to improve medical nutrition in medical and preventive institutions of the
Russian Federation” (with amendments and additions). Patients of both groups received
a variant of the standard diet [3], according to the content and clinical and hygienic char-
acteristics that corresponded to the norms of therapeutic nutrition according to the order
of the Ministry of Health of the Russian Federation no. 395n, dated 21.06.2013, “On ap-
proval of the norms of therapeutic nutrition”. In accordance with this order, 27 g of SBCS
enriched with calcium of dairy origin were introduced into the daily diet of patients of this
study group. 26 patients of the control subgroup received a similar sparing diet indicated
in the above-mentioned order of the Ministry of Health of Russia with the inclusion of
SBCS, but not enriched with calcium.

A specialized SBKS product enriched with calcium of dairy origin has the following
indicators of nutritional value per 100 g of the product: protein — 40 g, fat (vegetable) —
20 g, total carbohydrates — 30 g, which include dietary fiber in the amount of 4 g; cal-
cium — 1.85 g. The energy value is 452 kcal per 100 g. The SBKS product is a component
of the preparation of ready meals (an integral part of the recipe of dairy and dairy-free
porridges, slimy soups, dough dishes, omelets, vegetable dishes, desserts, drinks), was in-
troduced into the dish in accordance with the technology of its preparation1 [4].

The present clinical studies to evaluate the effectiveness of a specialized dietary thera-
peutic and dietary preventive nutrition product of a dry protein composite mixture en-
riched with calcium of dairy origin were conducted for 12 weeks and met the requirements
of the Methodological Guidelines of the Ministry of Health of the Russian Federation
no. 28-1/2406, dated 01.09.2016, “Procedure for conducting studies of the effectiveness of
specialized dietary therapeutic and dietary preventive food products”

Before the study, all patients signed a voluntary informed consent to conduct the
study with the researchers’ guarantee of non-disclosure of patients’ personal data.

Statistical processing of the results of the study was carried out using a single-factor
analysis of ANOVA. There were significant (p <0.05) differences in the indicators (average
values) of the study group and the control group.

Results and their discussion

The dynamics of clinical manifestations of malabsorption syndrome in patients with
certain diseases of the digestive organs included in the study group and the control group
during all 12 weeks of this work indicates the priority of results in patients of the study
group.

Thus, recovery or improvement of appetite in patients in the study group was ob-
served by the planned end of work in 37 out of 40 people (in the control group — 15 out
of 26 patients). Laboratory-recorded improvement of impaired absorption in the small

! Interstate Standard. GOST 33933-2016. “Products for diet therapeutic and diet preventive nutrition.
Dry complex protein blends. General specifications”. Moscow, 2019. (In Russian)
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intestine according to coprological studies, biochemical indicators of the content of
total protein, albumin, vitamins, minerals in the blood was determined in the study
group in 36 out of 40, in the control group in 19 out of 26 patients. Positive dynamics of
body weight of patients was observed in all patients of the study group and the control
group. At the same time, the reduction in the number of patients with protein-energy
deficiency in the study group for 12 weeks of the study decreased from 18 to 12, in the
control group from 13 to 11. The number of patients with detected steatorrhea and crea-
torrhea decreased in the study group from 35 to 24 patients, in the control group from
24 to 20 patients. Improvement of well-being as a result of complex treatment carried
out during 12 weeks was observed in all 66 patients included in the study, however, ac-
cording to the criteria of the SF-36 quality of life questionnaire [6], the average increase
in physical functioning indicators in the study group was +21.3+6.8 %, in the control
group +15.7£6.0 %, general health in the study group was +8.3+0.8 %, in the control
group +7.0 6.6 %, viability, respectively +12.7+4.1% and 9.6 +0.8 %, mental health,
respectively +18.8+£5.6% and +13.8+8.7%. All comparisons between the groups are
statistically significant (p >0.05).

The positive effect of therapeutic nutrition, enhanced with a mixture of protein com-
posite dry, enriched with calcium of dairy origin, on the main pathogenetic mechanisms
of metabolic disorders in malabsorption syndrome in the examined patients is proved,
first of all, by the restorative dynamics of the indicators of protein supply of the body.
Thus, the increase in the provision of the body with a common pool of protein and, more-
over, its main fraction for metabolism — albumin is especially noticeable (see Table). In
patients of the study group, the increase in the concentration of proteins in the blood is
significantly (p >0.05) ahead of this process in patients of the control group. Although it is
necessary to objectively positively evaluate the dynamics under consideration in patients
of the control group, whose diet, as well as in the control group, is enhanced with protein,
but without combination with calcium.

The increased protein-calcium metabolism in patients with malabsorption syndrome,
shown in this work, of course, contributed to the improvement of the functional viability
of enterocytes for the absorption of many nutrients, including vitamins and minerals, the
deficiency of which is directly involved in the formation of many clinical manifestations
of malabsorption syndrome in patients with digestive diseases [6]. The following materials
are proof of the above provisions.

Considering that a significant number of patients with malabsorption syndrome
showed signs of protein deficiency at the beginning of the study, including hypoalbu-
minemia, which forms the development of many clinical manifestations of malabsorption
syndrome. This to a certain extent explains, along with a decrease in the iron content in
the body of patients, the pathogenesis of anemia in 34 out of 66 examined patients. Com-
plex therapy with the inclusion of a specialized SBCS product, of dairy origin, should be
considered in patients not only in the study group, but also in the control group, as the
leading therapeutic factor of membrane-stabilizing action to improve many absorption
processes in the small intestine, including iron absorption. It is important to note that we
observed more noticeable positive trends in restoring serum iron deficiency in women
of both groups in our study. This, perhaps, can probably speak of higher phylogenetically
determined adaptive abilities of the female body, especially middle-aged and elderly, who
experience regular blood loss during life, and, accordingly, iron loss [7]. In malabsorption
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syndrome, this function is reactivated with additional intake of protein from a specialized
SBCS product into the body.

The concentration of magnesium in the blood during the dietary treatment of pa-
tients with malabsorption syndrome significantly increased in patients of the study group
(p>0.05). It is known that hypomagnesemia indicates a pronounced deficiency of magne-
sium in the body, as a factor that can cause multiple adverse processes in the body: dete-
rioration of microcirculation in organs and tissues, impaired blood clotting, etc. [8]. This
is especially significant in conditions of protein metabolism disorders, especially with hy-
poalbuminemia [9], which we observed in the development of malabsorption syndrome
in the examined patients. Diet therapy with the inclusion of a specialized SBCS product
enriched with calcium of dairy origin in the diet significantly “leveled” the indicators of
protein metabolism, which, accordingly, had a favorable effect on the concentration of
magnesium in the body of patients. Similar dynamics was not observed in patients of the
control group.

Important for understanding the therapeutic effects of inclusion in the diet of pa-
tients with malabsorption syndrome of a specialized SBCS product enriched with cal-
cium of dairy origin were the materials of the study of some vitamins in malabsorption
syndrome, accompanied by a significant decrease in the concentration in the body of all
of the vitamins studied by us (see Table). There is literature evidence that even with a
mild violation of the absorption activity of the small intestine, hypovitaminosis develops
in the “first rows” of metabolic dysfunctions [10]. We have seen this in this paper (see
Table). However, the increased provision of the body with dietary protein in combination
with calcium of dairy origin made it possible to achieve a noticeable positive dynamics of
all studied vitamins in both groups of patients, but to a greater extent in patients of the
study group. At the same time, it is important to note that statistically significant positive
dynamics (p>0.05) in the study group compared with the control group was noted when
the body of patients with malabsorption syndrome was replenished with vitamin B1 (thia-
mine), vitamin D and vitamin E (tocopherol). It is the deficiency of these vitamins that is,
as it were, a catalyst in the metabolic reactions of the formation of pathological processes
that form the malabsorption syndrome in the studied diseases of the digestive organs [10].
The combination of dietary protein and calcium of dairy origin, as studies show, reliably
restore disorders and to a certain extent complement drug therapy in relieving the patho-
genesis of malabsorption syndrome.

As can be seen from the results of the study, SBCS included in the diet of gastro-
enterological patients with malabsorption syndrome had a markedly beneficial effect on
reducing the severity of malabsorption syndrome, both in clinical manifestations and ac-
cording to the results of biochemical indicators of metabolic processes. At the same time,
a comparative analysis of the dynamics of all the studied signs of malabsorption syndrome
showed that the specialized SBCS food product enriched with calcium of dairy origin,
as part of the daily diet of patients, was noticeably ahead in its therapeutic and restora-
tive effect on the mechanisms of malabsorption syndrome formation in patients of the
study group. It is known that Ca, as the most important mineral macronutrient involved
in many metabolic reactions and physiological functions of the body, gives stability to
cell membranes, including enterocytes [11] and, with its increased content in the diet,
improves the functional viability of enterocytes faster, although it moderately inhibits the
absorption of some nutrients, for example iron.
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Strengthening the dietary intake of patients with malabsorption syndrome with an
additional amount of milk-derived Ca in combination with high digestibility dietary pro-
tein, as can be seen, significantly increases the absorption activity of the small intestine
mucosa for most of the food ingredients studied in this study. That is why the patients in
the study group had an increase in the concentration of many indicators of impaired me-
tabolism, including total protein, albumin, iron, magnesium, and vitamins, faster than in
the control group of patients. The indicated processes served as sanogenetic conditions for
the degradation of the symptoms of malabsorption syndrome, faster in the study group
than in the control group.

In this regard, attention should be paid to the temporal characteristics of the relief
of signs of malabsorption syndrome in the examined patients. We are talking about the
fact that in the interim studies (after 8 weeks) we received minimally noticeable im-
provements in the studied indicators, but by the end of the established study time, i. e.
by the end of the 12" week of treatment of patients, both clinical and laboratory dynam-
ics of signs of malabsorption syndrome acquired positive reliable indicators in all 40 pa-
tients, however, not for all studied indicators, as noted above. But, at the same time,
the results of the work give reason to believe that the continuation of over 12 weeks
of dietary treatment of patients with diseases of the digestive system, accompanied by
malabsorption syndrome, can provide a further beneficial effect of calcium-enriched
SBCS of dairy origin on the recovery processes in the mucous membrane of the small
intestine and the progressive normalization of tissue metabolism and, accordingly, the
clinical condition of patients.

It is important to note that in 2020-2021, a large-scale scientific study was conducted
to study the clinical efficacy of SBCS enriched with calcium of dairy origin in various non-
communicable diseases. A small fragment of the indicated study was the “gastroentero-
logical unit’, the results of which are presented in this publication. In a number of other
diseases of the liver, lungs, cardiovascular system, kidneys, etc., in the therapeutic nutri-
tion in which SBCS enriched with calcium of dairy origin were used, equally significant
positive results were obtained.

Conclusion

The use of SBCS enriched with calcium of dairy origin as part of the dietary program
of complex therapy of patients with digestive diseases complicated by malabsorption syn-
drome was able to obtain a good clinical effect of the course of malabsorption syndrome,
confirmed by the improvement of laboratory evidence of various disorders of metabolic
processes accompanying malabsorption syndrome and determining a variety of unfavora-
ble clinical prospects for this violation of the digestive conveyor. The widespread use in
clinical practice of SBCS enriched with calcium of dairy origin can increase the therapeu-
tic effectiveness of drug treatment of patients with gastrointestinal pathology complicated
by malabsorption syndrome.
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000ralleHHON Ka/bliieM MOTOYHOTO IMPOUCXOX[EHMs, Y OOIbHBIX C CMHIPOMOM Mabab-
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copbryn. O6cnenoBano 66 60IBHBIX C pa3TMIHBIMY 3a00/T€BAHNMY OPTaHOB MAIIEeBAPEHNUS
(xpoHMYecKuit aTpOGIUECKIIT TaCTPUT, COCTOAHME IIOC/IE Pe3eKIUN XKeTYAKa, XPOHIIeCKIUI
IIAHKPeaTHT, S9HTePOIATN! Pas/IYHOrO IeHe3a), OCIOKHEHHBIMY CHH/IPOMOM Majbabcop6-
1y, B Bo3pacre ot 47 5o 79 net. Bce 60/bHble ObUIN pasfieieHbl Ha Be IPYIIIbL: IPYIIIA UC-
cnepoBanus (40 60MbHBIX) U rpymIa KOHTPOJIs (26 60MbHBIX). Bcem 60MbHBIM IIPOBOAMIOCH
KOMIIJIEKCHOE JIedeHye 10 MPOGIII0 NX OCHOBHOTO 3a00/IeBaHIIsl, a TAK)Ke Ha3HAYAIOCh Je-
4yebHOe MMTAHMe CO BK/IIYeHeM 27 T cMecu 6e/IKOBOI KOMIIO3UTHOI CyXoit. JIyia 60/IbHBIX
TPYIIIbI KCCIIEOBAHMA CMeCh OblTa oboramieHa 1,85 I KaIbLysa MOJIOYHOTO IIPOMCXOXKICHN.
[Tpomo/mKNUTENbHOCTD JIe4eHNs — 12 Hemenb. Y OONbHBIX IPYIIIBL VICCTCNOBAHNA B CpaB-
HEHVM C TPYIIION KOHTPOIA CTaTUCTUYECKM JOCTOBEPHO YIYYIIMINCh BCe KIMHMYECKUe
IPU3HAKM SHTEPATbHON HEJOCTATOYHOCTI, aKTMBU3MPOBA/IACh BCAachIBaTe/bHAA QyHKIMA
SHTEPOLUTOB, YCKOPUIACh AUHAMMKA BOCCTAHOB/IEHMSI MeTab0MIYeCKMX PacCTpoicTB. Mc-
CIefoBaHue BIIepBbIe II0KA3asI0, YTO UCIIOIb30BaHUe cMec 6eIKOBOI KOMIIOSUTHOM CYXOi,
000ralleHHON Ka/blyieM MOJIOYHOIO MPOMCXOXK/ICHNS, B COCTaBe AMETHYECKOI IpOrpaM-
MBI KOMIIIEKCHOJI Tepamyiu 60/IbHBIX C CUHAPOMOM ManbabcopOIMu JOCTOBEPHO YAy4IIaeT
(YHKIMOHAIBHOE COCTOsIHNME TOHKOI KMIIKM, oOecrieunBaeT OBICTPYIO JUHAMUKY perpecca
K/IMHUKY CHHAPOMa ManbabcopOIyu u MeTabomIecKix HapyIeHit OpraHusMa 60/IbHBIX.

Kntouesvie cnosa: cuHppoMm Manpabcopbimu mpu 3a60/eBaHMAX OPraHOB IMIEBAPEHNA,
AVeTOoTepaIsi, CMech OeNKoBasi KOMIIO3UTHAs Cyxas, oOoraiieHHass KaabliyieM MOTIOYHOTO
IIPOMCXOX/IEHUSI.

Crarbs HocTynuaa B pefakiuio 30 HOs16pst 2021 1.5
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