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An observational clinical study was performed vésthadult participants. The main group consiste8patients with
cerebrovascular diseases of the cerebrovascuksagds, which required the organization of intensare. In the main group, on
the 1st day of observation, the level of glycosamiycans was higher in 70% (21/30) cases. On th&ldy of observation, this
indicator was higher in 100% (30/30) cases. Catitela between the increase in the concentratioglyafosaminoglycans and
their age, the severity of the condition in accamawith APACHE II, and the start time of enteratrition were established.
Thus, in neurological patients in critical conditidhe protection system of the gastrointestinatosa is in a state of functional
tension.
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Patients of intensive care (IC) units always harmedegree of central nervous system disturbance,
which is associated with both primary brain damagea result of vascular syndromes of brain in
cerebrovascular diseases, traumatic brain injuggenous neurotoxic effects, and secondary injumiais
reasons of which are universal mechanisms of afisiate that develop due to extra-cerebral ca{®es

The survival and rehabilitation of such patientscigsely related to the functioning of the
gastrointestinal tract (GIT). Firstly, its functiog affects the energetic plastic supply of thezoas system
in the context of changed quantitative and qualgatharacteristics of nutritional needs. Seconttig,
existence of vegetative, immune and metaboliciogiahips between the brain and the gastrointegtiact
has been proven. Thirdly, under conditions of tlikcal state of the gastrointestinal tract, it bewes the
target of the pathogenetic mechanisms of the afisitate [4, 13].

The latter fact is crucial in the lesion of the mus membrane of the GIT. In this case, the
mechanisms of its protection come to absolute lative impairment. An example of a violation of kuc
protection can be the so-called stress ulcerseng#strointestinal mucosa of the GIT [5, 9].

Protective mechanisms of the gastrointestinal teactose three groups of factors: preepithelial,
which are represented in the layer of epitheliatuwy epithelial, which are conditioned by the pbgki
and chemical properties of epitheliocytes, and gitbelial, which include adequate hemocirculatiowl a
acid-base balance of mucus membrane of the GIT [1].

An important factor in preepithelial protection gigcosaminoglycans (GAG), which are a major
component of the extracellular matrix and congitlieteropolysaccharides consisting of repeating
disaccharide units of uranic acid or galactose am¢ho sugar residues. Disorders of their functiom a
considered as a component of interactions of miotaland macroorganism, links of sepsis and systemi
inflammatory response [8, 10].

The purpose of the work was to evaluate the status of gasestinal mucosal protection in
neurological patients in critical state by analgzBAG level.

Materials and methods An observational clinical study has been perfamégth 50 adult
participants. The main group consisted of 30 p&ianth vascular syndromes of brain in cerebroviascu
diseases (headings of the International Classificabf Diseases of the X revision “Vascular brain
syndromes in cerebrovascular diseases (G46)"),hwfgiquired the organization of IC. The control grou
consisted of 20 practically healthy individuals.eTtriteria of exclusion from the study were corafi
that could affect the level of GAG, namely, thegenece of chronic gastrointestinal diseases, desegato
collagenoses in the life anamnesis.

Patients or their legal representatives gave writteormed consent to participate in the studyprio
to the study starting date. During the study thgepts' rights were respected in accordance wieh th
requirements of the Helsinki Declaration, 1975aaeended in 2005.

Photocolorimetric determination of the GAG leveltiee blood was conducted by the orcine
method. The dynamics of changes in GAG level has levaluated for over 7 days of IC, and correlation
of GAG level with clinical data such as age, gastestinal failure GIF severity on a scale The Wiogk
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Group on Abdominal Problems) (WGAP), patient gendd?ACHE Il severity score, onset of enteral
nutrition, and mortality were determined.

Statistical materials were represented by non-pafigenstatistics methods, free of distribution,
and were described by the mean values of absoldexés through the median, upper and lower qusrtile
"Me (50L; 50U)", relative values - through the pamtage and number of cases in the cohort "% (n/N)",
absolute values - through the Mann-Whitney testatthg the statistical significance of the resdlt; p»,
relative values - through the Pearson tg$t ¢connection - through the according to Spearnami®lation.
We represented the dynamics of indicators throhglctiterion of signs "G; z; p ». P = 0.05 was idered
as the limited level of the latter ofi#.

Results of the study and their discussionThe concentration of GAG in the control group éand
the main group in the dynamics of the 1st and thed@ys of IC is shown in fig. 1.

As the data of fig. 1 show, in the control
55 235 group the level of GAG in serum was 36,5
(22,5; 88,5) mg/l. In the main group on the 1st
—— day of observation this indicator was equal to
L 103 (78; 145) mg/l (U=687,51<0,01), which
was observed in 70% (21/30) of cases. On the
7th day of observation, this indicator reached
~T” 235 (132; 369) mg/l, which was significantly

‘ higher both in relation to the control group

200

103

150

B Control group (U=936,5; p<0,01) and to the 1st day of
W isin proup, 1th day observation (U=522,5p=0,02). At the same
OMain group, 71th day time, an increase in the level of the studied
Fig. 1. Concentration of GAG in the control group and ie thindicator was observed in 100% (30/30) of
main group in the dynamics of the 1st and the agsdf IC. cases.

The dynamics of these changes are a consequendéstafbance of local homeostasis of
gastrointestinal mucosal protection, which is aseguence of stress compensatory reactions of the bo
through sympathicotonia, massive release of glutisosteroids, catecholamines and other stress
hormones into the bloodstream. As a consequersystemic inflammatory reaction of the body develops
causing bowel ischemia and tissue hypoxia. Dumpiaired intestinal motility, failure of enteral nitibn,
in most cases, neurologic patients in critical ¢oor develop gastrointestinal insufficiency, chaeized
by impaired motor, suction, secretory and barnigrctions of the gastrointestinal tract. The absarfce
peristalsis leads to loss of colonization resistan€ the intestine, mucosal atrophy, translocatdn
pathogenic and opportunistic microflora, as a cqueace - bacteremia and the development of sepsis.
Disorders of the motor and decrease the intedtimakions of the intestine contributes to the acolation
of fluid in the lumen of the intestine and stretahits loops. And the increase in pressure in tineeh of
the intestine leads to increased disturbance afiibsocirculation in its wall, ischemia and incredsntra-
abdominal pressure [6, 13].

The level of GAGs in the dynamics decreased in D3%ases (4/30), and increased in 87% of
cases (26/30) (G=86,7; z=3,83,0001), which indicates the progressing of the rsatprotection system
intension.

On the 1st day of observation, GIF on the WGAPeseals observed in 30% of cases (10/30), and
on the 7th day this indicator became already 80%3(® (2=13,3;p<0,001). At the same time, the
evaluation indicators of the development of thithpbogy in the dynamics also differed: in 10% ofipats
(3/30) the manifestations of GIF decreased, in Z3f80) remained without dynamics, in 67% (20/30)
progressed (G=84,2; z=2,75; p=0,006). These ddteate the progression of GIF.

The correlation links of GAG concentration in thaimgroup with clinical characteristics and data
of the course of the IC stage on the 1st day oéMagion were:

- with age: R=0,35p=0,02;

- with the gender: R=-0,0p=0,65;

- with the severity of the condition on a scale ABHE II: R=0,2,p=0,15;

- with GIF severity on a scale WGAP: R=0,$80,18;

- with the starting time of enteric nutrition: R53@,p=0,27;

- with fatality cases: R=0,09:=0,72.

Correlations links of GAG concentration in the mgioup with clinical characteristics and data of
the course of the IT stage on the 7th day of oladienv were equal to 11.

- with age: R=0,8p=<0,01;
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- with the gender: R=0,%=0,35;

- with the severity of the condition on a scale ABHE II: R=0,4,p=0,01;

- with GIF severity on a scale WGAP: R=0,380,02;

- with the starting time of enteric nutrition: R40p=0,02;

- with fatality cases: R=-0,$=0,38.

This data prove the existence of statistically igant relationships, indicate a presence of
statistically significant correlation between therease in GAG concentration and age, the sewdrgtate
according to APACHE Il and the time of onset ofezat nutrition. In this case proceeding from théada
in the Table 1, during treatment, the statistioaf between growing GAG levels and age increased. O
the 7th day of observation the links between APAQH$everity and enteral nutrition time on théday
was not statistically significant, and gender araftality rates were not statistically related te tthange
of indicator under the study.

The gastrointestinal mucosal protection systemeurological patients in a critical state is in the
state of functional tension, as evidenced by areame in GAG levels. It is the pathogenetic medmasi
of the development of the critical state that cabeedevelopment of gastrointestinal insufficiensijch
is both the cause and the consequence of theiviolat mucosal protection, which leads not onlyhe
violation of nutrient absorption, but also to thésrdption of the intestinal barrier function for
microorganisms. In critical conditions, there acgneon mechanisms that lead to mucosal damage and
the development of gastrointestinal insufficien@e most significant mechanisms can be considered
ischemic damage, tissue hypoxia, paresis, intregpexal hypertension, syndrome of excess bacterial
colonization of the intestine. They are closelyeitwined and reinforce each other's actions. limaist
ischemia, together with tissue hypoxia, are cladisiks in the pathogenesis of critical conditions,
manifestations of which are manifested at all Is\a#lthe organization of the whole organism. Isciaem
develops as a result of the critical state of tefistion of blood flow between organs and systemest
of the arterial blood is distributed in favor okthespiratory, cardiovascular, nervous systemslewhée
intensity of blood flow in the bowel is reduced.eTépasm of the vessels of the intestinal wall leads
decrease in the volumetric rate of blood flow, dpening of arteriovenous anastomoses and a dedrease
perfusion of the tissues of the intestine, esplgcitd mucous membrane. Vasoconstriction in theesys
of organs of the gastrointestinal tract is muchhbigthan in others, which leads to a disproporti®na
decrease in blood flow in the intestine in relatit;m cardiac output and, accordingly, increased
manifestations of hypoxia at the tissue and celleleels. Disturbance of intestinal microcirculaticaused
by abdominal compartment syndrome, increases isehémtestinal edema, leads to the development of
microthrombosis, which promotes active microbianglocation from the intestine, causing a clinical
picture of systemic inflammation and sepsis. Howgwdestinal bacterial translocation, which isenént
in patients in critical conditions, not only implents the mechanisms of endotoxicosis and immune
changes; there are data on its effect on the staland functional qualities of microglia, permiigpof
the blood-brain barrier, memory processes, theldpugent of depression [9, 11].

This may be due to a change in the compositiorhefihtestinal microbiota, for which these
compounds create a barrier protecting the macranisg from bacterial translocation [15]. Howevég t
high risk of infection realization caused, in pewtar, by group B streptococci and S. agalactiathén
elderly people and patients with diabetes is aasediwith their interaction with GAG, which explaithe
dependence of changes in their concentration vag¢h[ 3.

The role of enteral nutrition in maintaining thetéstinal mucosal barrier has been proven.
Accordingly, its absence requires a tension onpitidective mechanisms of the gastrointestinal tract
especially against the background of ischemia gipaxia [14], which explains the association of djes
in GAG levels with the time of enteral nutritionchthe severity of APACHE Il. Statistics show thhbat
one-third of all inpatients are malnourished. Amgoag patients hospitalized for emergency indicatjon
in the vast majority of cases, malnutrition remaimsecognized, which is an aggravating factor i th
effectiveness of treatment and leads to poor @lnpcognosis and recovery [12]. Therefore, prowdin
protection of vital functions and stabilizationtbé patient's condition, it will allow to reducesiigetabolic
disorders in the gastrointestinal tract, to starlyeenteral nutrition and to achieve the necessatytional
support by enteral route against the backgrourttypércatabolism and increased need for nutrients.

Thus, in neurological patients in critical statee gastrointestinal mucosal protection system is in
a state of functional tension, as evidenced bynarease of GAG levels in blood serum. These changes
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progress over the IC period, which is also relatethe age of the patient, the severity of theestat the
APACHE Il scale and the starting time of enteratition.

Prospects for further researare to develop methods of improving the qualitgastrointestinal mucosal protection in
neurologic patients in critical state on the basfghe obtained data.
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CTAHTACTPOIHTECTHHAJIBHOI'O
MYKO3AJIBHOI'O 3AXUCTY Y HEBPOJIOI'TY-

COCTOSAHHUE TACTPOUHTECTHHAJIBHOHU
MYKO3AJBHOM 3AIIUTHI Y HEBPOJIOTHYECKHAX

HUX MAOIEHTIB Y KPUTHYHOMY CTAHI
I xypymniii I.A., MoruiabHuk A.lL., Connuk €.T',
Yaosunbka H.O.

[IpoBenene obcepBamiliHe KIIHIYHE TOCITIHKEHHS 3a
yaactio 50 mopocnmx oci6. OcnHoBHy rpymy ckiamd 30
MALi€HTIB 3 HASBHICTIO TOCTPUX MOPYIIEHb MO3KOBOTO
KpoBOOOIry, ski moTpeOyBanM opraHizamii IiHTEHCHBHOI
tepamii. KontposneHy rpymy ckimamm 20 npakTUuHO
3n0poBuX  oci6.  BcraHoBieHO, IO  KOHIEHTpaLis
[JIIKO3aMiHOTJIIKaHIB B OCHOBHIN rpymi Oyna BHIIOI 3a
KoHTposbHY B 70% (21/30punaxkis Ha 1-y no6y i B 100%
(30/30) Bumankis Ha 7-y 100y crocrepexkeHHs. Takox
BCTAHOBJICHI  CTaTHCTHYHO  3HAYMMi  3B'SI3KH  MIX
3pOCTaHHSAM KOHIEHTpalii TIiKO3aMiHOTJIKaHiB, BIKOM,
TSDKKICTIO cTaHy 3a mkanolo APACHE I, wacom mouatky
CHTEepalIbHOro XapuyBaHHs. OTpHMaHi JaHi CBig4aTh IpoO
HAIPYKEHHSI CHCTEMH racTPOiHTECTHHAIBLHOTO
MYKO3aJIBHOTO 3aXUCTy Y 00CTEKEHHX XBOPHX.

KurouoBi cioBa: rimiko3amiHOTJIIKAaHH, IIUTYHKOBO-
KUIIKOBMIl  TPakKT, ToOCTpe MOPYLICHHS MO3KOBOI'O
KpOBOOOIry, IHTECHCHBHA TepaIis.
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MATUEHTOB B KPUTHYECKOM COCTOSIHUHA
Mkypynuii I.A., MoruiabsHuk A.U., Connux E.I'.,
Ynosuukas H.O.

ITpoBeneHo 00cepBaIIMOHHOE KIMHUYECKOE UCCIIEJOBAHNE
¢ yuactueM 50 B3pocnpix nui. OCHOBHYIO Tpymiry coctaBmin 30
[AalMEHTOB C HAIMYMEM OCTPHIX HAPYLICHHIl MO3rOBOTO
KPOBOOOpALICHNUS!, HYKIAIOIUXCS B OPraHU3alii HHTCHCHBHOM
tepanuu. KonTponsHyto rpymnmy coctaBmid 20 mpakTHYECKH
3I0pPOBBIX  JIMI.  YCTaHOBJEHO,  4YTO  KOHICHTpaLUs
IJIMKO3aMUHOIJIMKAHOB B OCHOBHOH TIpynne Obuia BbILIE
KOHTpOIbHO# B 70% (21/30kny4aes Ha nepBblii qeHb 1 B 100%
(30/30) ciyuaeB Ha cenpMoOil geHb HabOmOmcHUS. Takxke
YCTaHOBJICHbI CTATHCTUYECKH 3HAYHMbIC CBSI3H MEXKIY POCTOM
KOHIIGHTPALlMK TJIMKO3aMHHOTJIMKAHOB, BO3PACTOM, TSKECTBIO
cocrostamst no 1mkane APACHE I, Bpemenem Hauama
9HTEPAILHOTO MUTaHus. [10TyYeHHBIC JaHHBIC CBUIICTEIBCTBYIOT
0 HalpsDKEHUHM CUCTEMBI FaCTPOMHTECTHHAIBHOW MyKO3aIbHOTO
3aIIUTHIl y 00CII€T0BAHHBIX OOJIBHBIX.

KiioueBble ¢J10Ba: TIMKO3aMHHOITIMKAHBI, KEJYJAO0YHO-
KUIIEYHBIH ~ TpaKT,  OCTPOe  HapyIIeHHE  MO3TOBOTO
KpoBOOOpaIIeHUs], THTCHCHBHAS TePaIusl.

Peuensent JlensBa M.1O.

141



