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v" Resume

This paper reflects the principal methods to diagnose the nutritional status disorders in patients
with ulcerative colitis. The possibilities of instrumental and laboratory research methods are shown.
The attention was paid to gastrointestinal microbiota, as it is well known that small intestinal
bacterial overgrowth and microflora disorders in large bowel play an important role and lead to the
progression of malnutrition. The search was done using PubMed, Medline, Embase databases.

Keywords: review; ulcerative colitis; nutritional status; anthropometry; questionnaire survey;
laboratory methods

HYTPUTUBHBIN CTATYC BOJBHBIX C SI3BEHHBIM KOJIMNTOM U METO/1bl ETO
OUEHKM (O630p numepamypsi)

Aboynnaesa V.K.
Byxapckuii rocygapcTBEHHBIH METUITMTHCKII HHCTUTYT nMeHu AOy Anm nOH CuHbl, Y30eKkucTaHn

v’ Pestome

B cmamuve oceewyenvt ocHosHble MemOObl OUAZHOCMUKU HAPYUIeHUII HYMPUMWGHO20 CHamyca
y Oonvnvix AK. Iloxazanvt 603MONCHOCHU UHCHPYMEHMAAbHBIX U J1AOOPAMOPHBIX MEm 0008
uccnedoganusn. Yo0eneHo GHUMAHUE MEmoOamM UCCie006aHUA MUKPOOUOMbBl KUWleUHUKA,
HOCKONbKY U38€CHIHO, YMO CUHOPOM U3ObIMOYHO20 DAKMEPUANbHO20 POCMA 6 MOHKOU KUUIKe U
HapyweHue MUKpOQIopbl 8 mMOJICMOI KUWKe UZPAIOm GAXMCHYIO pPOJIb U  CHROCOOCHEYIOm
npozpeccupoeanuto manvhympuyuu. Ilouck nposoounca c¢ npumenenuem 6as oannvix PubMed,
MedLine, EMBASE.

Knroueeswle cnosa: 0630p; XponuuecKkue gocnaiumenbHole 3a0071€6aHUA KUULEYHUKA; A36CHHbLI
KOJIUum; HympPUmMUGHbLiL CIMAMYC; AHMPONOMEMPUs; AHKEMUPOBAHUE; J1ADOPAMOPHDBLE MEH00bl

SIPAJIV KOJIUT BUJIAH OFPUTAH BEMOPJIAPHUHT O3YKABUH XOJIATH BA
YHU BAXOJIAI YCYJUIAPU (Aoabuémnap wapxu)

Aboynnaesa V.K.
A6y amu n6n Cuno Homuaaru byxopo 1aBnat THOOUET MHCTHTYTH Y 36€KHCTOH

v’ Pestome

Maxkonaoa sapanu Koaum Ounan 0emopaapoa O0GKAMIAAHUWL XOJAMUHUHZ Oy3UNUWIUHU
mawxuciauwHune acocull ycyanapu épumunzan. Hucmpymenman ea nadopamopus maoKkukom
YCyAnapunune uUMKoHuamaapu Kypcamunzan. Huax mukpoduomacunu ypeanuwi ycyanapuza
IoMuUbdOp Kapamuiou, YyHKU UHSUYUKA UYAKOAZU ODAKMePUATAPHUNZ KYRAUWU 6a HY20H uuaxkoazu
MUKDPONOpaAHUHZ OY3UNUWN MYXUM POJIb VIUHAWN 64 MATHYMPUAHUHZ PUBONCTIAHUMMULA EPOAM
oepumu mavaym. Kuoupye PubMed, MedLine, EMBASE mavaiymomaap oazanapu époamuoa
amanza owmupuIan.

Kanum cyznap: wapx; apanu Koaum; 06KAMAAHUWL X0J1GMU; AHMPONOMEMPUS; CYPOBHOMA;
nabopamop ycyanap
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Relevance
C hronic inflammatory bowel diseases (CIBD), which include ulcerative colitis (UC) and Crohn's
disease (CD), remain one of the most complex and urgent problems of gastroenterology and
coloproctology.

The predominant lesion of young and middle-aged people, high rates of primary morbidity and
prevalence of UC, the need for long-term use of expensive and not always sufficiently effective
pharmacological agents, persistent disability of patients after surgical treatment, which often ends with
the formation of a permanent colostomy, determine the social significance of their diseases [1, 2].

According to the results of numerous epidemiological studies, the prevalence of UC and the
primary incidence of them are constantly growing in most civilized countries of the world. Thus,
according to current data, in Western European countries, the frequency of UVC is 6-15 new cases per
100,000 population. The prevalence of UC in the world is 50-70 cases per 100,000 population [3].

The significant prevalence and relentless increase in the incidence of CIBD, the severity of
differential diagnosis and recurrent course, the lack of specific treatment necessitate a deeper study of
the clinical features and mechanisms of the development of systemic lesions in UC patients, the
development of new diagnostic and treatment regimens for such patients.

Treatment of UC is one of the complex problems of modern gastroenterology. Most of all, methods
of so-called basic therapy have been developed, the essence of which is to inhibit the activity of
inflammation during exacerbations of UC and to conduct courses of supportive anti-relapse therapy.
At the same time, doctors do not pay enough attention to identifying nutritional status disorders in
these patients and methods of their timely correction, which, in turn, leads to protein-energy
deficiency, complicates the course of the underlying disease and worsens its prognosis [5]. One of the
reasons for this is the lack of uniform standards for assessing nutritional status and the risk of its
violation, which reduces the possibility of analyzing, summarizing research results and developing
algorithms for correcting these violations [6].

Malnutrition refers to the bright and frequent manifestations of UC.

In patients with UC, the violation of the nutritional status is due to a number of reasons:

- loss of nutrients, water and electrolytes with frequent emptying;

- reduction of the suction surface of the mucous membrane due to the inflammatory process or
resection of part of the intestine;

- enzymatic insufficiency (malabsorption syndrome, "short™ bowel syndrome);

- restriction of nutrition due to pain syndrome and intoxication;

- violation of intestinal motility;

- increased loss of nutrients (chronic blood loss, intestinal exudation of plasma proteins);

- increased energy consumption due to the development of a systemic inflammatory process
(increased body temperature, increased pulse rate and respiration, synthesis of acute phase proteins);

- bacterial overgrowth syndrome (BOS) [10].

Given the variety of causes and the rate of development of nutritional insufficiency in this category
of patients, there is a need to find the most informative and rapid methods for detecting this condition
at the early stages of diagnosis.

Survey

Tables and nutrition questionnaires have been proposed to standardize food evaluation, several
items are evaluated using numerical scores. Thanks to them, the degree of risk of malnutrition
associated with malnutrition is revealed in order to determine the need for nutritional support.

The main screening tests for malnutrition [11]:

1. Assessment of instant nutrition (Instant Nutritional Assessment, INA).

2. Universal questionnaire for screening of malnutrition (universal screening of Nutrition tools,
MUST).

3. Nutritional Risk Screening (Nutritional Risk Screening, NRS).

4. Minimum nutrition assessment (Mini Nutritional Assessment, MNA).

5. Subjective Global Assessment (Subjective Global Assessment, SGA).

INA, also known as LAW (an acronym from the first letters of each parameter studied —
Lymphocytes, Albumin, Weight), is based on three parameters: the number of lymphocytes in the
blood, the level of serum albumin and weight change per unit of time.
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MUST, developed in the UK by the Malnutrition Advisory Group, is designed to identify patients
at risk of malnutrition who need nutritional support. It is successfully used at the pre-hospital stage
because of its simplicity, reliability and validity [12]. The risk of nutritional insufficiency is assessed
with the determination of weight and height to calculate body mass index (BMI), the assessment of
unintentional weight loss during the last 3-6 months and the presence of any acute clinical condition in
which there was insufficient food intake calculated for a period equal to or exceeding 5 days. The total
score ranges from 0 to 2, which indicates the presence of a mild, moderate or severe risk of
malnutrition (low risk — 0, moderate risk — 1, high risk — 2) [11, 12].

NRS is commonly used for hospitalized patients [13]. It relies on the same parameters as MUST,
but the severity of the disease and age are also added.

NRS — 2002 is divided into two parts: the first is an initial screening of 4 questions (BMI below
20.5, weight loss over the past three months, reduced food intake over the past week and the presence
of severe acute illness), the second part is an assessment of the degree of malnutrition associated with
the severity of the disease and age. The survey on the second part of the questionnaire is completed if
at least one of the four initial questions has a positive answer; a score above 3 identifies patients with a
higher risk of eating disorders [11, 14, 15].

MNA is a screening test for the determination of malnourishment, which is mainly used in the
elderly. It includes a general assessment (lifestyle, physical activity and medication), analysis of the
food chart (number of meals, dysphagia and autonomy), subjective symptoms (patient's perception of
health and nutrition), as well as the determination of anthropometric parameters (weight, BMI, waist
circumference and thickness of the skin fold). A total score below 17 indicates malnutrition, a score
from 17 to 23.5 indicates a risk of malnutrition, and a score over 24 indicates a good nutritional status
[11, 16, 17]. It takes about 10 minutes to pass the MNA, the test has a high sensitivity in this category
of patients, therefore it is used in a large number of studies.

SGA is based on a standardized questionnaire that includes a medical history (variations in the
caloric content of food for treatment, weight loss, gastrointestinal symptoms and functional ability)
and clinical examination data (signs of malnutrition in the presence of edema and/or changes in fat and
muscle mass) [18].

Anthropometric methods

One of the most accessible and simple markers for assessing nutritional status disorders is body
weight and body mass index. The most popular today is the Quetelet index, or im, calculated as the
ratio of body weight in kilograms to the square of body length in meters. Numerous studies have
proved that the deviation of this indicator from normal values can predict the development of
exacerbation of chronic processes, severe course of diseases and the development of severe
complications [7, 8, 11, 19].

A BMI value of < 18.5 kg/m2 is considered an indicator of malnutrition, and a value of > 25 kg/m2
indicates overweight. Obese patients have a BMI over 30 kg/m2, while people with a BMI below 14-
15 kg/m2 are in a state of exhaustion and are at increased risk of death [8, 9, 11].

However, it should be noted that it can only be used for an indicative assessment of the
determination of nutritional status disorders. The diagnostic sensitivity of BMI T is quite low, since its
indicators are significantly influenced by other factors (for example, developed muscle mass, massive
edema, ascites, etc.). Therefore, for the verification of malnutrition in clinical practice, BMI is used
only in connection with other anthropometric parameters, such as the circumference of the shoulder
muscles (CSM) and the thickness of the skin the fat fold above the triceps (SFFAT) [20].

The thickness of the SFFAT characterizes the fat reserves in the body, and the CSM is the somatic
pool of protein. The evaluation of these indicators is carried out according to special tables, taking into
account gender and age characteristics.

The values characterizing the mass of the shoulder muscles and subcutaneous adipose tissue
correlate with a fairly high accuracy with fat-free and fat-free body weight, as well as with the total
peripheral protein reserves and body fat reserves, respectively. However, the tests are not indicative
for assessing the short-term effect of therapeutic nutrition [20].

A complete description of the body composition can be obtained by determining without body fat
and adipose tissue using special equipment, including the technique of double energy X-ray
absorptiometry (DEXA), bioimpedance, TOBEC (total electrical conductivity of the body),
ultrasound, computed tomography (CT), magnetic resonance imaging (MRI).
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Absorptiometry and bioimpedance measurement are considered the gold standard for measuring
body composition [11, 21].

Absorptiometry is based on the principle of attenuation of X-ray radiation at two different energy
levels; according to the intensity of radiation recorded after passing through tissues, bone tissue can be
differentiated from soft parts, such as adipose tissue and muscles. DEXA provides information about
bone mineralization.

Bioimpedance measurement is a contact method for measuring the electrical conductivity of
biological tissues, which makes it possible to evaluate a wide range of morphological and
physiological parameters of the body. It is performed using special devices-bioimpedance analyzers
and is an indirect method for measuring body composition based on two physical components:
resistance (R) and reactivity (Xc) [10, 21, 22].

Resistance is the ability of all biological structures to resist the passage of current, and it is
inversely proportional to the water content:; fat-free tissues are good conductors (contain water and
electrolytes), and adipose tissue and bones are poor conductors (contain little water).

Reactivity is the opposite of the current measured at the levels of cell membranes, fat mass has low
reactivity, while fat-free body mass has high reactivity.

The combined analysis of the two data allows us to calculate a new parameter, called the phase
angle, and is calculated using the formula: FC = arctg (Xc/R). In healthy subjects, normal values of the
phase angle vary between 6° and 8°; a decrease in this indicator below 6° indicates increased catabolic
conditions, such as sarcopenia, and an increase indicates muscle hypertrophy. The value of the phase
angle of approximately 4.5° indicates a possible expansion of the extracellular space and loss of cell
membranes in protein - energy deficiency [10, 11, 22].

The use of ultrasound in fat-free evaluation is limited because the result strongly depends on the
operator [23].

CT is a method that uses ionizing radiation to study areas or layers of the body. MRI is based on
the principle of magnetic fields. MRI can be used to estimate the amount of total fat mass and analyze
the regional distribution of adipose tissue. However, despite the high accuracy, the high cost of
equipment, radiation exposure and low practicality do not justify the use of these methods in ordinary
clinical practice [11, 22].

Laboratory methods

The protein status of an organism is determined by the state of two main protein pools-somatic
(muscle protein) and visceral (protein of blood and internal organs). The assessment of the somatic
protein pool is based on the determination of somatometric parameters. Laboratory methods for
assessing the nutritional status characterize primarily the visceral pool of protein, which is closely
related to the state of protein-synthetic liver function, hematopoiesis and immunity.

Among the laboratory methods for assessing protein intake , the following are the most common:

- determination of the serum content of total protein, albumin, creatinine, urea, short-lived proteins
(prealbumin, ferritin, transferrin, retinol-binding protein); in peripheral blood-the absolute content of
lymphocytes;

- determination of daily urinary excretion of total nitrogen, urea, creatinine;

- assessment of the nitrogen balance of the body (calculated by the formula: injected protein
(9)/6,25 — urea nitrogen (g) — 4). A negative nitrogen balance indicates a catabolic phase of the
pathological process [9, 20].

The total protein as a generalized indicator, depending on a large number of different components,
is low sensitive and can give false negative results due to an increase in the globulin fraction and
dehydration. The main role in the assessment of nutritional status is played by albumin, which is a
reliable prognostic marker.

The albumin synthesized by the liver has a lifespan of 18-20 days and performs a transport
function, forming temporary complexes with bilirubin, bile acids, calcium, hormones, vitamins, as
well as with medicinal substances. About 40% of albumin circulates in the vascular bed, and most of it
is in the interstitial fluid. The informative value of albumin as a marker of the visceral protein pool
depends on the time of existence and the possibility of moving interstitial aloumin into the
intravascular pool. A simple determination of the serum albumin content should be carried out in order
to identify primary hypoalbuminemia, which, firstly, may indicate prolonged preliminary protein
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starvation, and secondly, allows determining among patients at increased risk of an unfavorable course
of any disease, since a direct correlation has been found between hypoalbuminemia and its prognosis
[24, 25].

A representative of the beta-globulin fraction transferrin, involved in the transport of iron, has a life
span of 7-8 days and therefore also cannot be considered as an indicator that reacts quickly to changes
in nutrition. In addition, the significance of the definition of transferrin is limited by iron deficiency
anemia, since the content of transferrin may increase with iron deficiency, which usually accompanies
protein deficiency. But most researchers still recommend using this indicator, because it allows you to
increase the probability of assessing the state of the visceral protein pool [20, 25].

Currently, new, more sensitive methods for evaluating the visceral protein pool have been
developed. Transthyretin (TTR; prealbumin) and retinol-binding protein with half-lives of 2 days and
12 hours, respectively, have the greatest sensitivity. The short life span of transthyretin (TTR) and
retinol-binding protein, a small proportion of their pool in the extravascular space and the rate of
synthesis in the liver allow us to recommend these transport proteins for early diagnosis of protein
deficiency [25-27].

In clinical practice, the definition of TTR is used to assess nutritional status, because due to the
shortest half-life, it is the most sensitive indicator of protein-energy deficiency (malnutrition), which is
possible both in conditions of acute stress and in severe chronic patients. This condition develops as a
result of the intensification of catabolic processes in the muscles with the emergence of a negative
nitrogen balance in the body. With the loss of nitrogen, the protein-synthetic function of the liver
decreases and focuses on the production of acute phase reactors (RAF) with protective functions. At
the same time, proteins with trophic functions fade into the background, and their circulation levels
decrease (negative RAF). According to various studies, the level of TTR directly correlates with fat-
free body weight, the quality of life of patients, objectively reflects the loss of protein, and in chronic
patients is a likely prognostic criterion for the course and outcome of the disease [24, 28, 29].

Retinol binding protein (Retinol binding protein 4, RBP4) was originally known as a vitamin A
transporter from the liver through the bloodstream to other tissues. In 2005, cytokine properties were
discovered in him. This fact was revealed when studying the causes of insulin resistance in the adipose
tissue of mice of the Glut4 null line. It turned out that RBP4 expression in adipose tissue was
significantly enhanced in mice of this line. Experimental studies confirm the role of protein in the
pathogenesis of insulin resistance. Thus, it was shown that the administration of recombinant RBP4 to
intact mice led to impaired glucose tolerance and the formation of insulin resistance in muscle and
adipose tissues due to complete blocking of the insulin signaling pathway [30]. In the experiment and
in the examination of obese patients, a positive correlation was established between the concentration
of RBP4 in the blood and insulin resistance [31].

So, in the study of G. A. Kaminskaya et al. (2012), conducted in 176 patients with various forms of
active pulmonary tuberculosis, the serum level of transthyretin was determined and compared with
other indicators of nutritional status (albumin, total block), with clinical characteristics of the process
and laboratory markers of the acute phase of inflammation. It was found that in the vast majority of
patients with tuberculosis, the level of TR is reduced, and in 1/3 of cases it is below 10 mg / dl, which
indicates a pronounced nutritional deficiency. The albumin level is a less sensitive indicator of this
condition, and the total serum protein does not detect it at all. The degree of decrease in TTR is
directly related to the severity of the process, deterioration in the quality of life and an increase in
laboratory parameters of the acute phase of inflammation [29, 32].

In the studies of M.K. Robinson et al. The results of the preoperative examination of surgical
patients are presented, in which two approaches to the assessment of protein - energy deficiency are
compared: the first is the study of prealbumin, retinol—binding protein and albumin; the second is the
survey data on the assessment of nutritional status based on anamnesis, physical studies and the like. It
was shown that examination of patients without prealbumin assessment revealed nutritional status
disorders in 104 out of 320 patients (33%), and taking into account prealbumin data, their number
increased to 50%, which again allows us to consider TTR as a more sensitive marker for detecting
nutritional status disorders [30].

Historically, the gold standard for estimating protein intake is the determination of nitrogen
balance. It is calculated as the ratio of the amount of nitrogen consumed by the body and what is
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excreted from it. A negative nitrogen balance means that the amount of nitrogen released exceeds the
amount absorbed and can be used as a marker for assessing malnutrition [24].

It is important to note that among the large list of adverse factors affecting the course and outcome of
CIBD, the syndrome of excessive bacterial growth in the small intestine and disorders of the microflora in
the colon play a significant role and contribute to the progression of malnutrition [33, 34].

It is known that, normally, the specific and quantitative composition of the microflora of each biotope of
the gastrointestinal tract is quite stable due to the influence of numerous protective factors both from the
host organism and from the microbiota itself.

The content of bacteria in the upper parts of the intestine varies in a narrow range of 103 -104 CFU/ml
of intestinal contents, and in the lower parts reaches 1012 CFU/mI. The bulk of bacteria in the colon and
lower small intestine are bacteroids, eubacteria, bifidobacteria, peptostreptococci, ruminococci, clostridia
and lactobacilli, and in the upper small intestine — bacteroids, lactobacilli and cocci [5].

There is a close relationship between colonies of microorganisms and the intestinal wall, which allows
them to be combined into a single microbial-tissue complex, which is formed by micro colonies of bacteria
and metabolites produced by them, mucus (mucin), epithelial cells of the mucous membrane and their
glycocalyx, as well as cells of the stroma of the mucous membrane (fibroblasts, leukocytes, lymphocytes,
neuroendocrine cells, cells microcirculatory bed, etc.).

Functions of normal microflora:

- colonization resistance: intermicrobial antagonism-production of organic acids, hydrogen peroxide,
muramidase, antibiotic-like substances, inhibition of translocation of microorganisms from the intestinal
lumen into the systemic circulation;

- metabolic: formation of amino acids, vitamins, hormones, bioactive amines and other biologically
active substances;

- immunomodulatory: activation of the immune system: induction of the synthesis of immunoglobulins,
lysozyme, interferon, pro- and anti-inflammatory cytokines;

- detoxification: hydrolysis of metabolic products of proteins, lipids, carbohydrates, deconjugation of
bile and hydroxylation of fatty acids, inactivation of histamine, xenobiotics and o carcinogens;

- antimutagenic;

- digestive: enhancing the activity of enzymes, digestive and motor functions of the gastrointestinal
tract, body weight control;

- anti-carcinogenic [6].

Normal number and composition of microflora, as well as its functional activity in various parts of the
digestive tract can take place only with a normal physiological state of the body. For example, the entry of
microorganisms into the small intestine from above is prevented by hydrochloric acid and gastric juice
enzymes, lysozyme, bile acids, secretory immunoglobulin A.

From the colon, the penetration of microbes into the ileum is also limited by the active propulsive
motility of the small intestine and the ileocecal valve. With an insufficient level of hydrochloric acid
secretion, violation of intermicrobial interactions and the integrity of the intestinal barrier, conditions are
created for the active translocation of microorganisms into the upper gastrointestinal tract [33].

Changes in the composition of the microflora are one of the most important causes of both
inflammatory and functional diseases of the digestive system.

Bacterial overgrowth syndrome (BOS) is a pathological condition caused by the colonization of the
proximal parts of the small intestine by conditionally pathogenic microflora coming from the upper
gastrointestinal tract (or upper respiratory tract), or retrograde translocation of fecal microflora.

The diagnostic criterion of BOS is excessive colonization of the bacterial microflora of the small
intestine (at a concentration of > 105 microorganisms in 1 ml of small intestine aspirate) or a qualitative
change in the bacterial microflora of the small intestine (the presence of so-called fecal microorganisms) at
lower values > 103 CFU/ml in the presence of manifestations of malnutrition [34].

At the same time, the syndrome of excessive bacterial growth, being a consequence of pathological
conditions, in turn, increases the manifestations of the existing pathology and the severity of disorders of
the digestive and absorption processes.

Deconjugated bile acids formed in large quantities during BOS, as well as other products of bacterial
cleavage of chyme components due to their cytotoxic action cause organic changes in the intestinal
mucosa, which, in turn, leads to a deterioration in the absorption and assimilation of nutrients.

Currently, there are many methods of diagnosing BOS, they have different sensitivity, specificity and
accessibility for use in practice. The most common indirect methods, in particular respiratory: hydrogen
breath tests with glucose, lactose or lactulose, based on the ability of small intestine bacteria to break down
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sugar to form hydrogen. In a patient with BOS, when taking sugar, the concentration of hydrogen in the
exhaled air increases. The method is used only for the approximate determination of the degree of bacterial
contamination of the small intestine and requires special equipment.

The gold standard for the diagnosis of BOS is considered to be a direct method of bacteriological
examination of the aspirate of the proximal small intestine with the detection of an increased content of
microorganisms. The criterion of excessive growth varies from 103 to 106 CFU/ml in different authors.
The presence of Enterobacteriaceae family bacteria in the small intestine is ambiguously assessed in the
literature. Conducting research in this direction with accurate methods of microbiological verification
remains an urgent task [33, 34].

The role of short-chain fatty acids in the human intestine

During their vital activity, microorganisms produce short-chain fatty acids (SCFA) inherent in each
strain of microorganisms.

SCFA refers to the biochemical markers of symbiosis of the microflora inhabiting the colon and the
human body. The SCFA formed as a result of microbial metabolism are important both for the colon and
for the macroorganism as a whole. The synthesis of SCFA is an important factor of colonization resistance,
ensuring the stability of the composition of the intestinal microflora, one of the mechanisms of which is the
maintenance of optimal pH values in the lumen of the colon. An increase in the concentration of SCFA is
combined with a decrease in osmotic pressure in the colon due to the cleavage of polysaccharides [31].

Among the short-chain fatty acids produced by the microbiota in the intestine, the most important are
acetic (designated as C2, i.e. contains 2 carbon atoms), propionic (C3), butyric/isobutyric (C4), valerian
fisovalerian (C5), kapron fisocapron (c6). The normal microflora of the colon, processing undigested
carbohydrates in the small intestine, produces the listed acids with a minimum number of their lysoforms.
At the same time, with a violation of microbiocenosis and an increase in the proportion of proteolytic
microflora, these fatty acids begin to be synthesized from proteins mainly in the form of lysoforms, which
negatively affects the condition of the colon, on the one hand, and can be a diagnostic marker, on the other
[28].

Research is continuing on the study of the level of SCFA in CIBD. According to M.D. Karpatskaya, in
the blood serum of patients with UC, there is an increase in the absolute content of SCFA compared to the
norm and the group with irritable bowel syndrome ((0.503 + 0.004) mg /g; (0.195 £+ 0.004) mg /g and
(0.193 + 0.004) mg /g, respectively). At the same time, in the C2-C4 profile, a decrease in the proportion of
acetic acid was found with an increase in the proportion of propionic and mainly butyric acids. Presumably,
this is due to the increased permeability of the intestinal wall in UC, whereas in irritable bowel syndrome
there were no deviations from the norm in the indicators of the content of SCFA, which is explained by the
integrity of the intestinal wall in this pathology [18].

In UC, according to the results of the study of SCFA, an increase in the activity of anaerobic
microorganisms was also revealed, however, the genera of clostridium, fusobacteria, eubacteria prevail, and
those strains that have hemolytic activity. It is noted that the change in the qualitative composition of the
SCFA, which characterizes the generic composition of the intestinal microflora, is clearly dependent on the
localization of inflammation, the activity of the pathological process and the severity of the disease. This is
due to the fact that different populations of microorganisms dominate in different parts of the colon,
utilization and absorption of LC in different parts of the colon occurs in different ways, and with increased
bleeding there is an increase in the activity of hemolytic flora [29].

The work of Indian authors revealed a decrease in the level of butyrate in fecal samples in patients with
UC [30]. One of the reasons for the decrease in butyrate levels in patients with CIBD is a significant
decrease in the number of butyrate-producing microorganisms. The condition of mucosal and fecal
microflora associated with Crohn's disease, ulcerative colitis and healthy people was studied. There was a
sharp decrease in butyrate producers (in particular, Faecalibacterium prausnitzii) both in fecal samples and
biopsies of the colon mucosa in patients with inflammatory bowel diseases compared with healthy
individuals. At the same time, a significant increase in bacteria of the genera Bifidobacterium and
Lactobacillus was observed [31].

In recent years, the most informative and probable method of diagnosing intestinal dysbiosis (90-95%
probability) is gas-liquid chromatography. The method is based on the separation and analysis of various
components of the intestinal contents, primarily the ratio of various short-chain fatty acids: acetic,
propionic, butyric and valerian, kapron, isobutyric and others. The change in their quantity and ratio
characterizes the state of the intestinal microflora: the predominance of normoflorins or pathogenic
microorganisms and their relationship.
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The determination of SCFA in the circle has a higher sensitivity and specificity for assessing the state of
intestinal microflora compared to traditional bacteriological examination of feces and allows us to consider
the issue of intestinal eubiosis and dysbiosis from a new perspective, and also provides high accuracy in
determining the generic affiliation of aerobic and anaerobic microorganisms [32].

There is also a method of gas chromatography in combination with mass spectrometry, based on the
determination of specific components of bacterial cells in various biological media. The method allows to
identify up to 170 types of aerobic and anaerobic bacteria and fungi. The disadvantages of the latter
methods are their high cost due to the use of special computerized equipment [33].

Summarizing the above, it can be stated that the development of the syndrome of excessive bacterial
growth in the small intestine and the violation of the microflora in the colon in the pathology of the
gastrointestinal tract contribute to the progression of malnutrition.

Conclusions
Timely detection and adequate correction of nutritional status disorders are very important at the stages
of diagnosis and treatment of UC. It can be argued that nutritional insufficiency complicates the course of
the underlying disease and worsens its prognosis. We have reviewed the main methods for assessing
nutritional status, but currently there are no uniform standards for its assessment for patients with UC, and
this requires further research.
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