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Abstract. The article describes the results, achieved from the research on the
influence of the infusion from Rubus caesius leaves on the penetrability of rats’
vascular walls. It was found the capillary strengthening activity of infusion due to the
presence of flavonoids quercetin, kaempferolandrutin. The results obtained comply
with scientific data, substantiating the statistically-valid fact that the infusion from

»

Rubus caesius leaves can decrease vascular penetrability under the ‘“protein”,
“xylol” or “formalin” inflammations.
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inflammation.

The broadening range of hemostatics is motivated by various factors, such as:
post-surgery complications, intake of different medicaments, disturbing the fusion of
coagulation factors or stimulating fibrinolysis, the effect of radiotherapy and
increased allergisation of population, resulted from practice of chemical therapy. One
of the ways to solve this problem is to produce new hemostatics and remedies,
strengthening capillaries without side effects. In this view, medicaments, based on
herbal substances, are rather prospective, gaining more and more popularity in the
market of drugs.

The Rubus caesius, well-known for its therapeutic qualities for a long time,
was mentioned by Theophrastus, Avicenna and Dioscorides. To achieve therapeutic
effect ancient healers used it as decoctions and infusions of berries, leaves and roots.
The multifarious chemical composition of Rubus caesius leaves may predetermine its
manifold application [1]. According to scientists, leaves of the Rubus caesius exert a
hemostatic, astringent, sudorific, analgesic and anti-inflammatory effect, as well as

show an antiseptic effect and accelerate digestion [2, 3].
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Being substantial for hemostasis, a vascular wall is the first to react to injuries

through reflex contraction, leading to deflation of blood flow to a traumatic area.
Apart from that, this wall serves as a source of tissue thromboplastin and other
thrombogenic factors. A vascular wall makes a biosynthesis of adrenaline,
noradrenaline, lipoids, heparin and other physiologically active substances,
participating in bleeding control [4].

The influence, exerted by herbal drugs on human organism through a group of
biologically active substances and microelements, is manifold [5]. Consequently, it is
a topical issue in modern pharmacology to seek and develop new hemostatics of a
plant origin, which apart from being specifically hyperactive would be convenient
and safe in application.

The purpose of our research was to investigate the influence of the infusion
from the Rubus caesius on the permeability of rats’ vascular walls.

Materials and Methods. The experiment was conducted on 12 WAG line rats
(weight 180-200 g), kept on a standard vivarium diet. All experimental animals were
raised in the vivarium in the Central research laboratory of the National
Pharmaceutical University and standardized according to physiologic and
biochemical criteria.

The experiment was conducted in vivo. Animals were divided into 2 groups, 6
animals in each of them: experiment and control. The experiment lasted 1 month. The
infusion from Rubus caesius leaves was orally intragastrically administered to the
animals from the experiment group on a daily basis (12ml/kg). Water, equivalent to
the weight of the control animals, was given to the latter. As soon as the experiment
came to an end, on the 30th day local inflammation was stimulated in the animals of
both groups by the P.P. Golikov method with use of different phlogogenic substances,
such as: egg albumin (protein), xylol, histamin and formalin [6].

The number of animals and their group distribution conformed to economical
approach, bioethical rules and statistic requirements. Recalculation of human doses

for the rats was conducted by Yu. R. Rybolovlev using the ratio of species sensitivity
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[7]. A daily average dose for a patient makes 200 ml of the infusion, prepared in an

amount of 1:10, assuming that ml/kg = 2,9.

Statistical calculations were performed by conventional methods [8].

The laboratory animals employed in the research were kept in the experimental
biological clinic of the KhNMU under Storage, Care and Feeding Norms, conforming
to the principles of the “European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific Purposes™ (Strasbourg, 1986) [9]
and the resolution of the First National Congress on Bioethics (Kyiv, 207) [10]. The
experiments were carried out in the morning, because according to scientists this time
of day shows the dependence of the main pharmacological parameters and
pharmacological activity of the herbal product under study on circadian rhythms [11,
12].

Results and Discussion. The animals from the control group presented faster
colouring of skin papules, produced by protein (1,8 min), slower colouring — by
histamine (2,8 min) and formalin (3,4 min) and the slowest one — by xylol (4,2 min)
(Table 1).

Table 1.
The capillary strengthening activity of the infusion from Rubus caesius leaves,
with dose of 12 ml/kg (n = 6)

The duration of skin staining (in minutes)

Negr. Cilrrcl)iunll) :1:f under the influence of phlogogenic agents
Egg albumin xylol histamin formalin
1. Control 1,80 + 0,49 4,20+0,73 |2,80+0,66 | 3,40+ 0,29

The infusion
2. from Rubus 3,60 £ 0,68* 6,201 £ 0,58* | 2,80 = 0,37 | 6,80 = 0,80*
caesius leaves

Note: * - difference is statistically significant: versus control.

As compared to the control group, the infusion from Rubus caesius leaves with
a dose of 12 ml/kg stabilized vascular walls when the level of their penetrability was
raised by protein (twice), xylol (in 1,5 times) and formalin (twice). The results of the
experiment show that the infusion from Rubus caesius leaves can reduce vascular

penetrability under the protein, xylol and formalin inflammations (Table 1).
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The obtained results attest to the fact that the infusion possesses a capillary

strengthening effect and conforms to scientific data, showing the ability of such
flavonoids as quercetine, kaempferol and rutin (contained in leaves of the Rubus
caesius) to reduce the penetrability of walls in blood vessels (the so-called R-vitamin
activity) [13].

The given method of studying the penetrability of rats’ vascular walls being
based on simulating local inflammation by phlogogenic substances, we can assume to
a certain degree that the infusion from Rubus caesius leaves performs an anti-
inflammatory activity. During inflammation, induced in rats by histamin, there was
no positive effect on stabilization of the vascular wall after infiltration of the infusion
from Rubus caesius leaves. This fact allows us to assume that the infusion has no
anti-allergic properties.

Conclusions: 1. The infusion from leaves of the Rubus caesius produces a
general strengthening effect on the permeability of blood vessel walls in rats.

2. Leaves of Rubus caesius are perspective raw materials for studying for the

purpose of its application in phytotherapy.
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Pe3tome. CraTTsi mpencTaBisie pe3yibTaTH JOCTIKEHHS BIUIMBY HACTOIO JIUCTS
OKMHM CH301 Ha TPOHMKHICTh CTIHOK CyAMH Yy IuIypiB. bByino BcraHoBieHo,
KaNnuIipO3MIIHIOIOYY [I1I0 HAcTOl, sKa OOyMOBJIEHa HAasIBHICTIO (DIIaBOHOIIIB
KBepUETUH, kemndepon, pyruH. OTpuMaHi pe3yJbTaTH Y3TOJKYIOThCS 3 JaHUMHU
JITepaTypu Ta MIATBEPAXKYIOTh 3[JaTHICTh HACTOIO JIUCTS OKUHU CHU301 CTATHCTUYHO
BIPOTIJTHO 3HIKYBATH CYJAMHHY IMPOHUKHICTH MPH «OUIKOBOMY», «KCHIJIOJIOBOMY,
«(popmasiiHOBOMY» 3aNaJICHHSX.

KarouoBi cjioBa: oxuHa cu3a, KanUIPO3MILHIOIOYA AaKTHUBHICTh, T'€MOCTaTHYHI
3aco0u, 3amajcHHsL.

Pe3tome. CraThsi MpeACTaBISET PE3YNbTaThl M3YyUEHUS BIUSHUS HACTOSI JIMCTHEB
€KEBUKH CHU30M Ha MPOHUIIAEMOCTb CTEHOK COCYJIOB Y KpbIC. BbUIO ycTaHOBIEHO
KamWUISIpOYKpeIUIsitoniee  JAeCTBUE  HACTOs,  OOYCIOBJIEHHOE  HAJMYUEM
(dbnaBoHOUIOB  KBepUETUH, Kemmdepod, pyTuH. [lodydeHHble pe3ynbTaThl
COrJIacyloTCsl C JAHHBIMU JIUTEPATYphl U MOATBEPXKIAIOT CIIOCOOHOCTh HACTOA
JUCTHEB €XKEBUKU CH30M CTAaTUCTUYECKH JIOCTOBEPHO CHMXXATh COCYIUCTYIO
MIPOHUITAEMOCTD MPHU «OEITKOBOMY, «KCHIIOIOBOMY, «(hOPMATMHOBOM)» BOCTIAJICHHSIX.
KuwudeBble cjioBa: eXEBUKAa CHU3as, KANWUIAPOYKPEIUISIONas AaKTUBHOCT,
reMOCTaTHYECKUE CPEJICTBA, BOCIIAJICHHE.
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THERAPY

Bolokadze E.
CHRONIC OBSTRUCTIVE PULMONARY DISEASE:

ROLE OF URGENT ASPECTS OF DIAGNOSIS AND
PROGNOSIS.

Kharkiv National Medical University, Ukraine

Abstract. Currently, chronic obstructive pulmonary disease (COPD) is one of the
leading pathologies, leading to the quick disability of patients and a significant
reduction in quality of life. Wadeley risk factors such as age, Smoking history,
previously transferred diseases of the respiratory system, the harmful factors of
production and living conditions. In this work the study of the relationship between
factors such as Smoking history, change of body mass index, indicators of pulmonary
function tests, as well as subjective evaluation tests.

Key words: chronic obstructive pulmonary disease, CAT scale, mMRC, 6-minute
walk test, alpha I-antitrypsin.

Chronic obstructive pulmonary disease (COPD) is the fourth leading cause of
death in the world, after cardiovascular system disorders, infections, such as HIV-
AIDS, and cancer. According to statistics, chronic obstructive pulmonary disease
affects about 6% of the Ukrainian population. The development of COPD is slow,
that is why this disease is often diagnosed first only in the age of 40 years and older
[1, 2]. COPD is defined as an inflammation of airways characterized by persistent
airflow limitations. This diagnosis now encompasses such known terms as "chronic
bronchitis" and "lung emphysema". The proportion of COPD among the leading
causes of death is progressively increasing. At the same time, the awareness of this
problem in the society is low, and the funding allocation for COPD research studies
is on the 13th place only. Only one-half of all patients with COPD have clinical
diagnosis. The economic burden of this disease is enormous: according to the data

available in 2011, COPD is responsible for one fifth of all cases of disability, with an
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average age of retirement in the affected population reduced by 11 years [3-5]. At

present, COPD is responsible for medical, social and economic losses in the entire
global community, and these losses are probably even more pronounced in Ukraine.

Typical symptoms of the disease include coughing with production of
mucus/sputum/phlegm and regular breathing problems (dyspnoea). The main feature
of the disease is that a "simple" cough eventually progresses to acute and chronic
respiratory failure, and dyspnoea starts to cause significant discomfort. As a result,
one-third of patients with COPD develop apnoea, i.e. cessation of breathing during
sleep [6—7].

The COPD Assessment Test was recently developed to assess health status in
patients with COPD. However, little was known about its application to patients with
interstitial lung disease, so we examined the relationship between the COPD
Assessment Test score and respiratory impairment including the clinical picture in
subjects with interstitial lung disease

It should be remembered, that genetic predisposition is also an important
causative factor of COPD. This is supported by the fact that not all long-term
smokers develop COPD [11-13]. However, smoking accelerates the onset of disease.
Dyspnoea develops by the age of 40 in smokers and 10-15 years later in people who
do not smoke [12—14].

Study object and methods. Our study group included 30 patients with COPD
hospitalized in the Pulmonology unit of the Kharkiv Regional Hospital at the
Department of Propedeutics of Internal Medicine No.2 and Nursing Care of the
Kharkiv National Medical University. The control group consisted of 12 apparently
healthy volunteers. The comparison group consisted of 10 subjects with chronic
bronchitis and bronchial asthma. COPD was defined according to the order of the
Ministry of Health of Ukraine No.555, corresponding to the diagnosis code J44 in
ICD-10 according to statistical reports, and according to the 2011 Global Initiative
for Chronic Obstructive Lung Disease (GOLD). General examination included
measurements of anthropometric data such as height, weight, waist circumference,

and calculated body mass index (BMI). Smoking duration was expressed in a number
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of pack-years calculated by the formula (number of cigarettes x smoking duration/

20).

A survey of patients with COPD (CAT scale, mMRC), and the 6-minute walk
test (6OMWT) were performed.

When studying the respiratory function, the most accessible and informative
indicators to assess the severity of airway obstruction, severity and stage of
progression of COPD, is forced expiratory volume during the first second (FEV1),
forced vital capacity of the lungs (FVC) and the FEV/FVC ratio. According to the
current recommendations, a diagnostic criteria for COPD is considered to be decrease
of FEV,| <80% of the norm, combined with FEV/FVC ratio <70%, indicating a non-
fully reversible bronchial obstruction.

Thus, the main group included 19 men (72%) and 11 women (28%), with
average age of 64.4 = 4.6 years (men 65.9 + 3.9, women 63.2 £ 3.6, respectively).
The control group included 8 men (68%) and 4 women (32%) with average age of
67.2 £ 3.7 years (men 68.3 = 3.6, women 65.1 £ 2.8, respectively). Patients in the
main group had group B and D. Among them, COPD — group B was diagnosed in 15
patients and group D in 15 patients. Almost all patients complained about coughing
with scarce sputum expectoration and dyspnoea of varying degrees of severity.

We analysed the data concerning smoking duration, body mass index (BMI),
respiratory function, 6BMWT, mMRC and CAT (Table 1). The Patients of the main
group were further divided into 2 subgroups ( COPD -B and COPD - D).

Analysis of the data obtained showed that compared to the respective
parameters of the control group, statistically significant differences were obtained for
the following parameters: smoking duration in patients with II and III Stage COPD
was significantly higher than in the control group, BMI and respiratory function
values in patients of the subgroup 2 were significantly lower compared with the
control, while exercise tolerance in patients of the subgroups 1 and 2 were equally
lower than in the control. When assessing dyspnoea according to the mMRC scale, it
was observed that it was almost equally severe in both subgroups, irrespective of the

disease stage and gender of patients. The CAT test results indicated significant
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differences in patients with COPD - B where the average score was significantly

lower than in the control group.

Table 1.

Smoking duration, BMI, respiratory function, 6 MWT, mMRC, CAT

Parameters Main group Control group
subgroup 1 (n=15) subgroup 2 (n=15) (n=12)
Smoking duration 25.142.4* 37.742.9% 5.9+4.7
(pack-years)
Men—38.4£2.9
Women—24.4+2.8
BMI (kg/m?) 25.1+1.7 | 20.6+3.1* 25.6+1.8
Men—22.9+£2.6
Women—27.1£1.4
PFT (% of the norm) | FEV—74.6+1.5 FEV,—54.6+2.9% FEV,—85.4+0.6
VC-85.7+£2.4 VC—-59.6+1.8* VC—93.542.7
6MWT 247.3+24 4% 147.9+15.4% 349.2+13.8
Men—252.4+22.5 Men—137.2+11.6 Men—374.5+20.6
Women—223.6+10.1 Women—155.9+15.7 Women—179.9+12.3
mMRC Stage Il —6 patients (40%) Stage 11 —4 patients (15%) -
Stage III —9 patients (60%) | Stage III —11 patients (85%)
CAT (score) Men—13+3* Men—26+9 Men—31+2
Women—194+2* Women—28+2 Women—36+2

*—p<0.05 vs. Control

Conclusions: Long-term smoking duration and the trend to decrease in IMT in

the patients with COPD may be suggested as predictors of the disease progression as

defined by a decline in respiratory function, exercise tolerance and progression of

symptoms of pulmonary disease. The CAT scores were categorized into low, medium,

high, and very high impact, and users of the CAT proposed descriptive scenarios, as

the clinical picture of COPD and possible management considerations, according to

the impact of COPD
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Pe3rome. B nanuii yac xpoHiuyHe OOCTpyKTHBHE 3axBoproBaHHs JjereHb (XO3JI) e
OJIHIEI0 3 TIPOBIAHMUX MATOJIOTIN, M0 BEAYTh 10 IIBHUJKOI 1HBAJIU3AIll]l MAIIEHTIB 1
3HAYHOTO 3HMKEHHS SKOCTI JKUTTSA. Banmenstor Taki ¢akTopu pu3MKy, sIK BiK, CTax
TIOTIOHOTIATIHHS, TEPEHECEeHI 3aXBOPIOBAHHA JUXaJbHOI CHUCTEMH B aHaMHeE3l,
HIK1/UIMB1 (DaKTOpH BUPOOHHUIITBA Ta YMOB MPOKMBaHHA. B naHiil po6oTI mpoBeaeHO
JOCJII/DKCHHST B3a€MO3B'SI3KY MIXK TakuMU (paKTopaMmH, SIK CTaXX TIOTIOHOIAJIIHHS,
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3MiHa 1HJEKCY MacH Tija, MOKa3HUKaMU (PYHKI1 30BHINIHBOIO JUXAaHHS, a TaKOXK
CyO'€KTUBHUMH OI[IHHUMHU TECTAMU.

Kurouosi ciioBa: xpoHiyHa oOcTpykTHBHaA XBopoba seredb, CAT macmrad, mMRC,
6-XBUJIMHHUHN TECT XOA60H, alib(a-1-aHTUTpUTICUHY.

Pe3rome. B HacTosiiee BpeMsi XpOHHYECKOE OOCTPYKTHMBHOE 3a00JIE€BaHUE JETKHUX
(XO3JI) sBiseTcss OOHUM H3 JIMAUPYIOIIMX [ATOJOTUM, BEAYIIUX K OBICTpOH
WHBAIMJIU3AIMA TAlUEHTOB W 3HAYUTEIBHOMY CHI)KCHMIO KadecTBa JKU3HU.
Banenstor Takue (pakTopsl pucKa, Kak BO3pacT, CTaX KypeHUs, paHee NIepEHECEHHbIE
3a00JIeBaHUs JIbIXaTEIbHON CHUCTEMBI, BpeIHbIE (PAaKTOpPBHl MPOU3BOACTBA U YCIOBUU
npoxuBaHus. B pgaHHON paboTe MPOBENEHO HCCIIEIOBAaHHE B3aMMOCBSA3M MEXKIY
TakUMHU (aKkTOpaMHu, KaK CTaX KypeHHs, HM3MEHEHHME MHJEKCa Macchl Tena,
NoKa3aTelsiIMM  (PyHKLIMM ~ BHEIIHErO0  JbIXaHWs, a Takke  OLECHOYHBIMHU
CYObEKTUBHBIMH TECTaMH.

KuaroueBble ciioBa: xpoHuueckoe oO0CTpyKTuBHOE 3a0osieBanue jerkux, mMRC, 6-
MUHYTHBIN TeCT X0AbOBI, anb(a-1-aHTUTPUTICHH.
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Zhuravlyova L.V., Sokolnikova N.V., Filonenko M.V.

THE INFLUENCE OF INTERLEUKIN-18,
CARBOHYDRATE AND LIPID METABOLISM ON
FORMATION OF MYOCARDIAL DIASTOLIC
DYSFUNCTION IN TYPE 2 DIABETES MELLITUS

Kharkiv National Medical University, Ukraine

Abstract. A total of 102 patients with type 2 diabetes and preserved left ventricular
systolic function were examined in the endocrinology department of Kharkiv
Regional Hospital. The following indexes were evaluated: body mass index, waist
circumference, hip circumference, indexes of carbohydrate and lipid metabolism, and
the concentration of IL-1f. All patients underwent echocardiography along with the
determination of parameters of diastolic function. The results of statistical analysis
showed that level of interleukin-1p, age, body mass index, waist to hip circumference
ratio and the level of low-density lipoprotein take part in the formation of diastolic
dysfunction.

Keywords: type 2 diabetes mellitus, body mass index, interleukin-1p, diastolic
dysfunction.

Type 2 diabetes mellitus (T2DM) is one of the major risk factors for
cardiovascular disease. This effect is realized by a deterioration of the coronary
arteries and myocardium as a result of the development of diabetes-specific
microangiopathy, macroangiopathy, metabolic disorders and diabetic autonomic
neuropathy [1, 2].

Diabetic cardiomyopathy is the specific myocardial injury, which develops in
patients with T2DM independently of coronary heart disease and hypertension. The
early manifestation of diabetic cardiomyopathy is left ventricular diastolic
dysfunction (DD) [3, 4, 5]. The main role in the development of cardiovascular
lesions in T2DM, due to the development of micro- and macroangiopathy belongs to
insulin resistance, hyperinsulinemia and compensatory hyperglycemia, which launch

a number of pathological mechanisms [6, 7]. As a result of these changes the basic

Inter collegas. — 2015. — 1 (2).



16

metabolic processes in the body are deranged, including metabolism of carbohydrates,

fats and proteins. Also growth and differentiation of cells, DNA synthesis, regulation
of gene transcription, etc., are broken. [8, 9]. The risk of myocardial pathology
increases several times when T2DM is combined with other metabolic disorders.

A large group of cytokines, including interleukins, along with other systems
provides a regulation of the basic functions in normal and pathological conditions.
Interleukin-1p (IL-1B) belongs to the group of pro-inflammatory interleukins that are
directly involved in the pathogenesis of cardiovascular disease because of their
cytotoxic effect on the myocardium [10]. According to the experimental studies, IL-
1B inhibits the contractility of myocardium in vitro models of isolated heart as well as
in the culture of cardiomyocytes, promotes left ventricular remodeling, induces
apoptosis of cardiomyocytes, and deranges the heart muscle function in heart failure.
IL-1B is able to quickly suppress the potential-dependent calcium channels in rat
ventricular cardiomyocytes and to decrease myocardial contractile function [11]. In
recent years, evidence appeared that DM-2 is associated with an imbalance of certain
cytokines, including the rise of IL-1P [12]. In addition, some scientists believe that
activation of cytokines from the early stages of the formation of insulin resistance
syndrome is the severity marker and predictor of metabolic disorders and
cardiovascular disease [13]. Therefore, in recent years, considerable attention of
researchers is focused on the elucidation of pathophysiological role of cytokines in
the pathogenesis of cardiomyopathy in patients with T2DM [13, 14]. However, the
role of IL-1PB in the development and progression of diabetic cardiomyopathy in its
early stages as well as in the stages of active formation of complications remains
poorly understood.

Even the initial metabolic abnormalities contribute to the development and
progression of diabetic cardiomyopathy in patients with T2DM who are overweight
or have an abdominal obesity [7, 15]. However, the combination of various
pathological factors of myocardial damage is still poorly understood in patients with

T2DM and overweight.
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The purpose of our study was to determine the correlation between the state of

lipid and carbohydrate metabolism, proinflammatory IL-1p and indices of diastolic
myocardial function in patients with T2DM.

Methods. A total of 102 patients at the age between 35 and 65 years with
moderately severe T2DM were examined in endocrinology department of Kharkiv
Regional Hospital. Duration of diabetes: 1-9 years, no severe diabetic complications
were observed. The control group included 20 healthy individuals of corresponding
age.

The following parameters were determined in examined patients: body weight,
height, waist and hip circumference with subsequent calculation of body mass index
(BMI) using the formula:

BMI (kg/m?) = weight (kg) / height (m?)

Type of adipose tissue distribution was defined according to the waist to hip
circumference ratio (WHR).

For the purpose of our research all patients were tested for serum glucose by
glucose-oxidase Somogyi-Nelson assay by the standard method; the level of
glycosylated hemoglobin (HbAlc) - kinetic method using a set of reagents «DAC-
Spectro Medy; total cholesterol (TC) and triglycerides (TG) - enzymatic photometric
method using a set of «DAC-Spectro Med»; high density lipoprotein (HDL) -
precipitation/enzymatic-photometric method using a set of «DAC-Spectro Medy; the
level of low density lipoprotein (LDL) was calculated by the Friedewald’s formula.
The content of IL-1B was determined by immune-enzyme assay using "Vector-Best"
set of reagents.

The following DD indices were determined as markers of diabetic myocardial
injury by echocardiography by universally recognized method according to the
recommendations of the American Cardiology Society [16]: maximum peak of
diastolic filling velocity during rapid filling of the left ventricle E, the maximum peak
of diastolic filling velocity of the left ventricle during systole of the left atrium A,
E/A ratio, duration of isovolumetric relaxation of myocardium IVRT, deceleration

time DT. The study included patients with ejection fraction above 50%.
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Examined patients were divided into 2 groups that differed by the degree of left

ventricular DD according to the classification by cluster analysis methods.
Classification tree method has revealed that the threshold for the distribution of
patients into groups was BMI 28.47 kg/m?. In case of BMI <28.47 kg / m? and
systolic blood pressure below 150 mm Hg patient was attributed to the group 1 (n =
38). Group 2 included patients with BMI > 28.47 kg/m? and average hemodynamic
blood pressure above 97.38 mm Hg (n = 64 patients) [17].

Correlation analysis was performed among all studied parameters according to
their distribution law using Statistica 6,0 licensed program.

During this clinical study we followed the safety precautions for the patients’
health, the protection of their rights, human dignity and ethical standards in
accordance with the principles of the Helsinki Declaration of Human Rights, the
European Convention on Human Rights and Biomedicine, and applicable laws of
Ukraine.

Results. While comparing the received data, we found significant differences in
selected groups not only in comparison with the control group, but also between
patients of the 1%t and 2™ groups. The details are shown in the table 1.

In terms of the objectives and purpose of the study, of course, we were
interested in 2™ group of patients. The determination of correlation dependencies in
this group between parameters of diastolic function and BMI, WHR, serum glucose,
HbAlc, TC, HDL, LDL, TG, and IL-1p showed the presence of significant negative
relation between E/A and IL-1B (R = -0,27 (p <0.05)), and significant positive
relation between DT and IL-1B (R = 0,274 (p <0.05)).

However, the correlation coefficients in this case were small (R <0,4), which
corresponds to a weak link according to Chaddock’s scale. Therefore, we used the
method of multiple correlation - multiple regression in this study in order to
determine the influence of IL-1p, lipid and carbohydrate metabolism, some data of
objective examination on the formation of the basic indexes of diastolic function. The
results of multiple regression can be represented as regression equation and the

coefficient of determination R?, which reflects the adequacy of the regression model.
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Table 1.
Mean values of indices in the study groups
Investigated indices Control group Groupl Group 2
(n=20) (n=38) (n=64)
Age, years 51,3+1,7 51,45+0,98 53,05+0,74
BMI, kg/m? 23,73+0,29 25,42+0,51 33,6+£0,69%/**
WHR 0,82+0,017 0,84+0,01 0,91£0,01*/**
Serum glucose, 5,5+0,1 9,92+0,6* 9,61+0,3*
mmol/L
HbAlc, % 4,924+0,048 8,11+0,3* 8,45+0,23*
TC, mmol/L 4,06=0,05 4,58+0,16 5,68+0,18%/**
TG, mmol/L 1,340,035 1,54+0,05%* 1,87+0,05%/**
HDL, mmol/L 1,39+0,02 1,2+0,02* 1,19+0,025%*
LDL, mmol/L 2,01+0,045 2,65£0,16* | 3,62+0,174%/**
IL-1B, pg/ml 8,12+0,24* 11,34+0,25* | 14,76+0,28*/**
MV, E/A 1,4+0,075%* 0,93+0,04* | 0,82+0,022%/**
IVRT, ms 79,75+1,73* 102,84+1,47* | 106,4440,94%*/**
DT, ms 182,2+3,68* 232,4743,54% | 239,75+£2,25*
Note:

1. * significantly (p<0,05) differs from the control group
2. */** significantly (p<0,05) differs from group 1 and control group

Accordingly, the regression equations for them are as follows:

E/A =0,75-0,43 «Age» - 0,30 «BMI» - 0,27 « WHR» - 0,13 «IL-1B»

DT = 1,44 +0,32 «Age» +0,29 «LDL» - 0,11 «IL-1p»

The coefficient of determination R? in the first case was equal to 0.62, and in the
second case - 0.66. This indicates a good adequacy of the regression model, i.e., 61%
and 66% of changes of the dependent variables (E/A and DT) are stipulated by the
influence of indices included in the equation.

Unfortunately, it didn’t work to get regression equation with a high degree of
adequacy for IVRT parameter. In addition, we didn’t receive regression model with a

reasonable degree of adequacy for the 1% group and control group.
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Conclusions.

The activity of proinflammatory IL-1p increases at the beginning of T2DM and
is probably one of the pathogenetic mechanisms of diabetic complications. The
received data indicate that IL-1B may be considered as a mediator of myocardial
damage and its progression marker in patients with T2DM and BMI above 28.47
kg/m?, which extends the diagnostic and prognostic capabilities when examining

these patients.
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Pe3iome: B enmokpunonoriunomy BipauieHHi K303 «OKJI — LHEMJ] ta MK»
obctexxeno 102 xBopux Ha IyKpoBUH miabeT 2 THUMY 31 30€pPEKEHOI0 CHCTOIYHOIO
(GYHKIIEO JIIBOTO IITyHOUKa. Byso BU3HAU€HO 1HJAEKC MacH Tijia, OKPY>KHICTh Talii,
OKPY>XHICTb CTErOH, MOKAa3HUKHU BYTJIEBOAHOIO, JIMIJHOTO OOMIHIB, a TaKOX
KOHIIEHTpallis 1HTepielikiny-13. Bcim xBopum Oyiio mpoBeaeHO exokapaiorpadiune
JOCHIPKEHHSI 3 BHU3HAUEHHSAM IIOKa3HHMKIB jiactomyHoi ¢yHKuii. B pesynbrati
CTaTUCTUYHOIO aHalli3y BCTAHOBJIEHO, 110 Yy (pOopMyBaHHI A1aCTONIYHOI TUCHYHKIUT
OepyTh y4dacTh piBEHb IHTEPJICHKIHY-1P, BIK, I1HJIEKC Macu TuIa, BIJHOIICHHS
OKPY)XHOCTI Tadii JO OKPYKHOCTI CTE€TOH, a TaKOX pIBEHb XOJIECTEPUHY
JIIOIMPOTEIHIB HU3BKOI IIIJTLHOCTI.

KuarwouoBi ciaoBa: 1mykpoBuii miadet 2 THI, 1HJIEKC MacH TuIa, IHTEpJICUKIH-1[3,
miacToiyHa AUChYHKITIS.

Pe3some: B sapokpunonornyeckom otaeneann KYO3 «OKb — HOMII u MK»
oOcnenoBanbl 102 OOJBHBIX caxapHbIM JAuabeToM 2 THOA C COXpPaHEHHOMH
CUCTOJIMYECKON (DyHKLIMEH JIEBOTO Kelynouka. Beutu ompezeneHbl MHAEKC MacChl
TeJa, OKPYKHOCTb TaJluu, OKPYKHOCTb Oeiep, MOKa3aTeau yIrieBOJHOr O, JUITUIHOTO
OOMEHOB, a TaKkKe KOHIIEHTpalus uHTepieiikuHa-13. Bcem O6o0apHBIM OBLIO
MPOBEJCHO 3XOKapAHOrpaUIecKoe HCCIeIOBaHUE C OIpenejeHHeM 3HaueHUN
IUacTomyeckor ¢GyHKUMU. B pe3ynbrare CTaTUCTUYECKOTO aHalu3a YCTaHOBIICHO,
910 B (OPMUPOBAHUM JUACTOIMYECKON JUCPYHKIMH Yy OOJBHBIX CaXapHBIM
nuabeToM 2 TUNa Yy4YacTBYIOT YpOBEHb MHTepJeikuHa-1[3, Bo3pacT, MHIEKC Macchl
T€Ja, OTHOIICHHE OKPYKHOCTU TalMM K OKPYXHOCTH Oelep, a TakKe YpOBEHb
XOJIECTEPUHA JIUTIONPOTENHOB HU3KOU IIIOTHOCTH.

KuaroueBble ci1ioBa: caxapHblii Jua0eT TUIa 2, MHIEKC MacChl Tena, HHTEPJICUKUH-1[3,
AuacToNnyecKas JUCHYHKIIMS.
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IMMUNOPATHOLOGICAL FEATURES OF
PSORIASIS

Kharkiv National Medical University, Ukraine

Abstract. Psoriasis, a common multifactor skin disease, has received attention as a
target for new pathogenesis-oriented biologic therapies. Psoriasis is important to the
clinician because it is common and has treatment implications beyond the care of
skin lesions. It is important to the physician-scientist because it serves as a model for
studies of mechanisms of chronic inflammation.

In recent years, substantial advances have been made in elucidating the mechanisms
of psoriasis. However, major issues remain unresolved, including the primary nature
of the disease as an epithelial or immunologic disorder, the autoimmune cause of the
inflammatory process, the relevance of cutaneous versus systemic factors, and the
role of genetic versus environmental influences on disease initiation, progression
This review summarizes recent progress in understanding of the immunologic basis
of psoriasis and shows how improved insight into disease mechanisms has already
resulted in tangible benefits for patients, including the introduction of new targeted
therapies.

Kay words: psoriasis, cytokine, interleukin, treatments for psoriasis

Despite the fact that psoriasis is a common multifactor skin disease, its
definition by Ferdinand von Hebra as a distinct entity dates back only to the year
1841, and estimates of its prevalence — around 1-3 percent of population worldwide
[1, 2]. Both Ukrainian and foreign researchers notice the following features of
psoriasis: a chronic disease associated with characteristic skin rash in a form of
epidermal and dermal papules considerable skin flaking. A psoriatic patch is formed
on the basis of the impaired proliferation and differentiation of keratinocytes in
combination with increases processes of angiogenesis and epidermal and dermal
infiltration with mononuclear cells [3, 4]. Numerous family studies have provided
compelling evidence of a genetic predisposition to psoriasis, although the inheritance
pattern is still unclear [5]. The illness develops in as many as half of the siblings of

persons with psoriasis when both parents are affected, but prevalence falls to 16
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percent when only one parent has psoriasis and to 8 percent when neither parent is

affected.

A key question concerns the autoimmune nature of psoriasis and the
contribution of autoreactive T cells to the disease process. Currently available data do
not support the notion that psoriasis is a bona fide autoimmune disease. Psoriasis is
probably best placed within a spectrum of autoimmune-related diseases characterized
by chronic inflammation in the absence of known infectious agents. The transport of
T cells from the dermis into the epidermis is a key event in psoriasis. Psoriatic T cells
predominantly secrete interferon-y and interleukin-17 [6, 7].

The hypothesis of a cytokine network in psoriasis proposed a central role of
proinflammatory cytokines, including TNF-a. In retrospect, this theory has been
validated by the clinical success of anti-TNF therapy in the treatment of psoriasis. On
the basis of the analysis of gene signatures in this disease, three predominant
cytokines seem to be at play: type I interferon, interferon-y, and TNF-a. Both TNF-a
and interferon-y also have anti-inflammatory properties; this might explain, in part,
the counterintuitive clinical observation that anti-TNF therapy induces psoriasis in a
minority of patients. In addition, dendritic cell-derived interleukin-23 and
downstream products of helper T cells, including interleukin-17A and interleukin-22,
are of considerable importance. Key cytokines in psoriasis act through a restricted set
of signalling and transcriptional pathways [4, 8].

In spite of numerous studies performed, pathogenesis of psoriasis and
mechanisms of its onset have not been clarified yet. Most accepted treatments for
psoriasis have been developed empirically or were found by chance. However, recent
insights into the immunopathogenesis of psoriasis have further elucidated the mode
of action of some accepted compounds [9, 10] and have provided new treatment
strategies [11, 12]. The severity of the disease usually determines the therapeutic
approach. Approximately 70 to 80 percent of all patients with psoriasis can be treated
adequately with use of topical therapy. Mainly for practical reasons, the vitamin D;
analogues (calcipotriol and tacalcitol) and the topical retinoid tazarotene — all of

which affect keratinocyte functions and the immune response — are in wider use than
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is either anthralin or coal tar. Since most of the compounds that have been mentioned

may irritate delicate areas of skin, topical corticosteroids are used in combination
with those compounds, particularly in intertriginous areas [8, 9, 12].

In cases of moderate-to-severe psoriasis (e.g., affecting large surface areas), the
use of phototherapy, systemic drugs, or both must be considered. Among the
established regimens, various therapeutic methods may have distinct modes of action.
For example, fumarates and cyclosporine are primarily immunosuppressive agents,
whereas retinoids and methotrexate also target keratinocyte functions. Rational
combination treatments target inflammation as well as epidermal alterations and may
provide improved efficacy and safety. Thus, combinations of topical vitamin
D3 analogues with phototherapy or systemic retinoids plus psoralen and ultraviolet A
phototherapy (RePUVA) are well-established treatment regimens for psoriasis [5, 10].

The evolution of a psoriatic lesion is based on a complex interplay between
environmental and genetic factors that sets the scene for disease-initiating events. A
cascade of events leads to activation of dendritic cells and, in turn, the generation of
effector T cells that emigrates to and resides in skin tissue. Cross-talk between
epithelial cells and immune cells shapes and maintains the inflammatory milieu.
Research in the past decade has identified many of the checkpoints governing these
processes and has lead to the development of new, highly effective targeted therapies.
Although this progress is remarkable, there are still many unknowns, especially in the
area of disease prevention and the development of drugs with appropriate long-term
risk — benefit and cost profiles. Future research will need to tackle these challenges in
order to establish therapeutic and preventive approaches that ultimately lead to

improved outcomes for patients.
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Pe3tome. Ilcopmuas pacnpocTpaHeHHOe 3a00JieBaHHE KOXU MYJbTH(HAKTOPHOU
MPUPOJBI, HAXOAUTCA NOJ NPUCTAJIBbHBIM BHHUMAHHEM JIEPMATOJOTOB M YYEHBIX
HCCIIE0BATENICd BCErO0 MUpa B KA4ECTBE MUIIECHU JUIsl M3YYEHUs IAaTOreHe3a U
[IOMCKAa HOBBIX METONOB JiedueHus. M3ydeHue rcoprasza O4YeHb BAXKHO KakK A
JE€PMATOJIOTOB, TaK W Ui MCCIEAOBATENEHd B KAayeCTBE MOJEIMU JJIs1 U3Y4YCHUS
MEXaHU3MOB XPOHUYECKOTO BOCITAJICHUSL.

B mocnegnue roapl 3HAUMTENBHBIE YCIIEXU OBUIM JOCTUTHYTHI B BBISCHCHHU
MEXaHU3MOB Ticopuaza. Tem He MeHee, OCHOBHBIE TIPOOJIEMBI OCTAIOTCSA
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HEPELIEHHbIMU, B TOM YHUCJIE ATHOJIOTHUs 3a00JI€BaHMsI, TATOJIOTUYECKHUE MTPOLIECCH] B
KOXKE€, HIMMYHHON CHUCTEME, ayTOMMMYHHBIE MTPUYHMHBI BOCHAIHUTEIBHOTO Ipolecca,
3aBUCUMOCTh KOXXHBIX MPOSIBICHUN OT IMOPaXEHHs IPYTUX OPraHOB M CHCTEM, a
TaK)K€ pOJIb TEHETHYECKHX (PAKTOPOB W BO3JAEUCTBUE OKpY’KaIOLIEH cpenbl Ha
BO3HMKHOBEHUE IICOPHA3a U €ro MpOrpecCUpOBAHUE.

[IpencraBieHbl JOCTHXKEHHS B HM3YYEHMM HMMYHOJOTHYECKOIO 3BEHA
naToreHe3a rcopuasa U noka3aHo, Kak yJlIydllleHue TOHUMaHusl MEXaHU3MOB 00JIe3HU
YK€ IIPUBEJIO K MOBBIMICHUIO 3(p(PEKTUBHOCTH IPOBOAUMON TEpAIUH.

KuroueBblie cjioBa: 1icopuas, IUTOKUHBI, HHTEPJIEUKHUHBI, JICUEHUE TICOpUa3a.

Pe3tome. [lcopia3 mommpeHe 3axBOPIOBAaHHS IIKIPU MYJIbTH(PAKTOPHOI MPUPOAH,
nepe0yBae 1111 MUIBHOK YBarow JAEpMaTOoJIOTIB 1 BUSHUX JOCIITHUKIB YChOTO CBITY B
SKOCTI MIILIEHI JJI1 BUBUEHHS MMATOTE€HE3y Ta IOIIYKY HOBHUX METOJIIB JIIKyBaHHS.
BuBueHHs micopia3y ayKe Ba)XJIMBO SIK JJIsl JEPMATOJIOTIB, TaK 1 JJIS JOCIITHUKIB B
SIKOCT1 MOJIEJI JIJIsl BUBUEHHS MEXaHI3MIB XpPOHIYHOTO 3arajcHHS.

B ocranni poku 3HauyH1 ycmixu Oyl JOCSITHYTI B 3'iCyBaHHI MEXaHi3MIB
ncopiazy. TuM He MeHIIe, OCHOBHI MNpOOJIEMH 3aJIMIIAIOTHCS HEBUPIIICHUMH,
30KpeMa €TiOJIOTisl 3aXBOPIOBAHHSI, MATOJIOTIYHI MPOLIECH B HIKIpi, IMYHHINA CHUCTEMI,
aBTOIMYHHI MNPHYMHU 3alajbHOrO IMPOLECY, 3aJEKHICTh IMIKIPHUX TMPOSIBIB BiJ
ypaKeHHs IHIIMX OPraHiB 1 CUCTEM, a TaKOX POJb I'€HETUYHUX (HaKTOpPiB 1 BIUIMB
HABKOJIMIIIHBOTO CEPEOBUINA HA BAHUKHEHHS TICOpia3y 1 HOro MmporpecyBaHHH.

[IpencraBieHi JOCATHEHHS Y BHUBYEHHI IMYHOJIOT1YHOTO JIAHKH IaTOTEHE3Yy
rcopiazy Ta TOKa3aHO, SK TOJIMNIICHHS PO3YMIHHS MEXaHI3MIB XBOpPOOU BKe
MIPU3BENIO J10 MIABUIICHHS e(DEKTUBHOCTI Tepartii.

KuarouoBi ciioBa: nicopias, IMTOKIHU, IHTEPIIEHKIHY, JTIKYBaHHS IICOpiasy.
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IMMUNOHISTOCHEMICAL CHARACTERISTIC
OF SKIN IN PATIENTS WITH PSORIASIS AND
CORRECTION OF THE REVEALED DISORDERS

Kharkiv National Medical University, Ukraine

Abstract. The purpose of the research is determination of role of inhibitors of cellular
cycle in pathogenesis of psoriasis and efficacy evaluation for pathogenetic
mechanisms of therapy. For the purposes of study of cytological characteristic of
hyperprolipherative processes at the inhibitors of cellular cycle level in skin of
diseased patients with psoriasis at steady state and progressive state a biopsy of the
plaque skin was performed. On the basis of this research evaluation of pathogenetic
mechanisms during psoriasis at the inhibitors of cellular cycle level was realized,
proteins (pl6, pl9, p21, p53) expression in psoriatic patient's skin before and after
therapy was evaluated.

Key words: psoriasis therapy, Glutaxim

Psoriasis is multifactorial dermatosis, whose pathogenesis is based on a lot of
theories [1, 3]. Despite the recent years have witnessed a great number of
publications, dealing with both the study of its pathogenesis and development of new
methods of treatment, psoriasis still remains an important problem of dermatology.

At present, psoriasis is characterized as a systemic autoimmune process [11,
12] with the following changes in the immune status:

- lysozyme and phagocytic activity of neutrophilic reactions is inhibited;

- the complement and content of lactoferrin in blood are increased;

- the count of T lymphocytes decreases;

- changes take place in the titre of T lymphocytes, the ratio of T and B
lymphocytes and immunoregulatory index as result of a decreased count of T helpers;

- the count of “zero” lymphocytes increases.
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In this situation a lower level of IgG is observed too, the number of CIC

increases. All these changes are also most manifested in complicated forms of the
disease, a frequently recurrent process, particularly in patients with some concomitant
pathology [10, 12].

Psoriatic plaques are known to form on the basis of disorders in epidermal
differentiation. The latter is a very complex and highly regulated biochemical
process, characterized by morphological changes in all structural components of
epithelial cells. Generally accepted is the point of view that cell renewal processes
play a leading part in the morphogenesis of psoriatic plaques, whose formation is
based on epidermal hyperproliferation, caused by cell cycle disorders. Several phases
are observed in the process of the preparation of a cell for its division and subsequent
formation of two new cells: G1, G2, S, GO. The activation of sequences of cyclin-
dependent kinases (CDK) is the “motor” of the cell cycle.

Proteins p16, p19, p21 and p53 inhibit or activate different CDK complexes,
which are responsible for the normal course of all phases in the cell cycle. Psoriasis is
characterized by intracellular pathological processes with resultant affection of the
normal cell cycle, thereby increasing CDC complexes and expression of proteins p16,
pl19, p21 and p53, which activate these complexes. Gene p53 is one of the central
components of the system, which ensures elimination of pathological cells from the
organism; p53 is known as a tumour suppressor, an activator of apoptosis.

The activation of protein p53 is caused by damage of cells via signalling
pathways, which control the state of cells. Protein p53 coordinates the process of
reparation or induces autocytolysis. The loss of gene p53 causes an uncontrolled
accumulation of genetic damages with a resultant loss of control from the part of the
organism, a pathological growth of cells and death. Gene p53 produces the protein,
which consists of 393 amino acids and has the electrophoretic mobility of 53 kD
(hence the name of the gene and protein). Proteins p16, p19 and p21 are members of
the CDC family, i.e. representatives of negative regulators of the cell cycle, which are
responsible for the normal course of the cell cycle in phase G1, take part in the

system of control over the cell cycle and stop reproduction of malignant cells. A

Inter collegas. — 2015. — 1 (2).



30
higher activity of proteins pl16, p19 and p21 causes blockage of entering phase S by

cells and their premature aging.

Few studies dealt with tumour markers in psoriasis [2, 4, 8]. Tumour markers
Bcl-2, Ki-67, p21 and p53 were detected. The progressive stage of psoriasis revealed
a high expression of Ki-67 and Bcl-2, as well as low levels of p21 and p53. A reliable
increase of p53 expression in the epidermis at the stationary stage indirectly
demonstrates an intensification of apoptosis processes in the epidermal layer [8]. The
appearance of expression of p21 and p53 in the suprabasal layers of the epidermis
gives evidence for an early beginning of keratinization of cell membranes, which as
result are not able to form the normal horny layer and may facilitate the development
of parakeratosis [8].

The purpose of the present study was to reveal the role of cell cycle inhibitors
in the pathogenesis of psoriasis and assess the efficacy of pathogenetic mechanisms
of therapy.

Glutoxim is one of promising medicines. It represents a new class of drug
preparations, thiopoetins, and has unique biological effects. Owing to them it acts on
the intracellular level of thiol metabolism and plays an important part in the
regulation of metabolic processes in cells and tissues. The influence of Glutoxim
stimulates proliferation and differentiation of normal cells and activates processes of
genetically programmed death (apoptosis) of transformed cells. The drug action is
realized through an increased half-life of protein p53 and with help of influence on
the cascade of phosphoprotein kinases of the Ras signalling pathway. Thus Glutoxim
normalizes cell metabolism and produces the cytoprotective effect. It is for these
reasons that this medicine attracted our attention, when we studied therapy of patients
with psoriasis. The positive effect consists in a higher efficacy of treatment of
psoriasis cases owing to the fact that Glutoxim additionally increases reactivity of the
organism.

Materials and methods. The study involved 120 patients, ill with psoriasis,
who were divided into two groups.

— The main group consisted of 100 patients, including:
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1) 50 cases with the stationary stage of psoriasis;

2) 50 cases with the progressive stage of the disease.

— The control group was composed of patients with the same diagnosis (20

cases).

The clinical picture of the disease severity was assessed by the psoriasis area
and severity index (PASI), which averaged between 15 and 20 units.

Patients with psoriasis from the main (20 cases) and control (10 cases) groups
underwent histological examinations of their skin before and after the multimodality
treatment. Biopsy was carried out under local anaesthesia with 0.5 % solution of
Novocain. The material was fixed in 10 % buffered aqueous solution of neutral
formalin and Carnoy’s fluid, and underwent celloidin-paraffin double embedding.
Serial 5-6 mcm slices were prepared. Hematoxylin-eosin staining after Van Gieson
was used in all cases.

During morphological examinations, we calculated the infiltrate volume
density per square millimetre and assessed the degree of acanthosis on the basis of
the visual analogue scale:

- 1* — the mild degree of acanthosis is regarded as an insignificant thickening of
the epidermis; acantholytic bands spread deep into the derma up to 2/3 of the visual
field (x 210, the total visual area is 0.4 mm?);

-2 _ the moderate degree of acanthosis is characterized by extension of
acantholytic bands and their spreading into the derma, but already to the visual field
edge with the above magnification;

-3 _ the marked degree of acanthosis manifests itself by a larger number of
acantholytic bands, their spreading outside the visual field and by extreme thinning of
the suprapapillary layers of the epidermis.

In order to study the immunohistochemical characteristics of hyperproliferative
processes at the level of cell cycle inhibitors in the skin of patients with the stationary
and progressive stages of psoriasis before and after their treatment, biopsy of the skin
of psoriatic plaques was carried on. Immunohistochemical examinations were

performed on 5 mcm paraffin slices, which were deparaffinized by the standard
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technique. The slices were incubated with monoclonal antibodies against p53 protein

(DO-7), cyclin-dependent kinase inhibitor (p19-Ink4D), p16 protein (“Novocastra”,
UK), p21 clone 2G12) (BD PharMingen). Avidine-biotin-peroxidase complex
method (ABC method) (Novostain Universal Quick Kit [NCL-RTU-QU], Novo-
Castra, UK) was used for immune staining. In all cases, nuclei were counterstained
with haematoxylin.

Before treatment, PASI in the patients averaged:

- at the stationary stage of psoriasis — 15.4;

- at the progressive stage of psoriasis — 18.6.

Immunohistochemistry before treatment revealed a high expression of proteins
pl6, pl19, p21 and p53 in 30 patients. In the cases with psoriasis, expression of
proteins at the stationary stage was slightly lower than at the progressive one. The
conducted studies make it possible to state that the expression of cell cycle inhibitors
in psoriasis increases, this fact being taken by us into consideration during the
multimodality treatment of patients from the main group.

The control group patients (20 cases) received the standard therapy, which
included:

- sedative drugs;

- antithistamine drugs;

-vitamins B6 and B12 — intramuscularly every other day, No.20;

-externally — 2 % salicylic ointment onto the skin.

The main group of patients (100 cases) received, against a background of the
standard therapy, Glutoxim drug in the form of intramuscular injections of 1 %
solution by 1 ml, No. 10.

Results. The rate of the reverse development of the disease was assessed by
the following indices: infiltration, erythema, oedema, scaling, itching, excoriations.

Against a background of their treatment, all the patients from the main group
reported a significant decrease of itching, they demonstrated decreases of erythema
and skin infiltration in the foci of lesion as early as on the 5" day of therapy, the

infiltration and erythema almost completely regressing on the 15" day of the
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multimodality therapy. After the end of the therapy the foci had only secondary

pigmentation. PASI after the treatment was:

- in patients with the stationary stage of psoriasis — 2.2;

- in patients with the progressive stage — 4.3.

The immunohistochemichal indices of patients with psoriasis after their
treatment were as follows:

-at the stationary stage, the expression of proteins pl6, pl9, p21 and p53
slowly decreased from 27-32 % to 11 %, thereby demonstrating a change in the rate
of apoptosis in the skin of cases at this stage;

-at the progressive stage, there was a weak and moderate expression of
proteins pl6, p19, p21 and p53 from 7 % to 25 % in cells of the basal and spinous
layers.

These indices indicate acceleration in cell proliferation processes (acanthosis,
parakeratosis, hyperkeratosis), while a higher content of dividing cells confirms a
decrease in the rate of apoptosis.

At the regressive stage, treatment with use of Glutoxim resulted in decreases of
acanthosis, hypo- and hyperkeratosis (stages 1-2). A very weak expression of
proteins pl6 and p21, a moderate expression of protein pl19 (up to 28 %) and a
decreased expression of protein pS3 were observed, thereby demonstrating a higher
apoptic activity of keratinocytes and a decreased proliferative activity in the
epidermis.

The duration of hospitalization lasted:

- for the control group of patients — 25 + 0.4 bed days;

- for the main group of patients, whose course of treatment included Glutoxim
—20 = 0.4 bed days.

Conclusion. Following their multimodality treatment with Glutoxim patients
with psoriasis did not reveal any expression of proteins p16 and p19 in the spinous
and basal layers, while the expression of proteins p21 and p53 was weak (3-5 %),
these facts demonstrating a higher apoptic activity of epidermal cells and a decrease

of proliferation.
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The following phenomena were observed during histological studies:

- chiefly weak expression of the horny layer, in some places it had moderate
hyperkeratosis;

- positive dynamics in the state of other layers of the epidermis and dermal
microvasculature;

- acceleration of regression of psoriatic eruptions;

- shortening of the patients’ stay at in-patient department.

Thus, the use of Glutaxim results in positive clinical and immunohistochemical

dynamics and can be recommended in both in-patient and out-patient conditions.
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Pe3iome: OOroBoprOIOTECS ~ pe3yjbTaTU  BUBYEHHS  IMYHOTICTOXIMIYHHUX
XapaKTepUCTHUK TineprpotidepaTUBHUX MPOIIECIiB Ha PiBHI 1HTIOITOPIB KIITUHHOTO
UKy Y XBOPHX Ha IIcOpia3 Ta OLIHKM NaTON€HETMYHUX MEXaHI3MIB CY4YacHHX
MeTo/I1B Tepamnii. BusiBineno nigBuieHHs ekcnpecii ouikiB pl6, pl19, p21, p53 B mikipi
XBOpHUX Ha mcopia3. Po3po01eHo HOB1 IMyHOTICTOXIMIYHI TECTH Uil BUOOPY Teparii
Ta OIIIHKM MPOTHO3Y Tepediry mcopiady. SIKIo B mpoIeci MpoBEACHOI KOMILUIEKCHOT
Tepamii ekcnpecis OuikiB pl6, pl9, p21, pS3 He 3HMXKYETbCA, TO 1€ CBIAYUTH PO
Hee(eKTUBHICTh MPOBEACHOI Teparii, a TaKoX TOBOPUTh MPO HECHPUSITIUBUNA
nepedir MmcopiaTUYHOro MPOIeCcy. SAKIO0 B MDKPEUUIWBHUN MEPIOJ O TOSBICHHS
HOBHX BHUCHIIIB Ha IIKIP1 CIIOCTEPIraeThCsl MiABUILIEHA eKcIipecis OuUIkiB pl6, pl19, p21,
pS3, 1me CBiMYUTH MNP0 TMOYATOK PEIUAWBY 1 BUMarae mpU3HAYCHHS
MPOTUBOPEIUANBHOTO KypCy Tepaitii.

Kuarouosi cioBa: nicopiasz, tepamis, ['myTokcum

Pe3tome: OOcyxnaiorcs  pe3ylbTaThl  HU3YYEHHS  MMMYHOTMCTOXMMHUYECKHX
XapaKTePUCTUK TUIEPIPOIU(PEPaTUBHBIX TMPOIECCOB Ha YpPOBHE HMHTHOUTOPOB
KJIETOYHOTO 1IMKJIa y OOJNBHBIX TICOPUA30M U OLICHKH MaTOr€HETUYECKUX MEXaHU3MOB
COBPEMEHHBIX METOJIOB Tepanuu. BhISABICHO MOBBILIEHUE HKCIPECCUU OeNKoB plo,
pl9, p21, p53 B Kkoxke OOJIBHBIX T1copua3oM. Pa3paboTaHbl  HOBBIE
MMMYHOTUCTOXUMHUYECKUE TECTHI JIJIsl BRIOOpA TEpanuu U OLIEHKU MPOrHO3a TEUEHUs
ncopuasza. Ecim B mporecce MPOBEACHHONM KOMIUIEKCHOW TEPalu SKCIPECCUS
oenkoB pl6, pl9, p2l, p53 He cHWXKaeTcs, TO 3TO CBHJAETEIBCTBYET O
Hed(PhEeKTUBHOCTU TIPOBEJCHHON TEpamuu, a TaKXKe TOBOPUT O HEeOIaronpusiTHOM
TEYEHUU TCOPUATUYECKOTo Tpouecca. Ecin B  MeXpeluauBHBIA Eepuoa 10
MOSIBJICHHUS HOBBIX BBICHIIIAHUN Ha KOXKE€ HaOJIOaeTcss MOBBIIICHHAs] SKCIpeccus
6enkoB pl6, pl9, p21, p53, 3TO0 CcBUIETENBCTBYET O Hayaje peuuaAnBa U TpedyeT
Ha3HAa4YEeHUsI MPOTUBOPELMIMBHOTO Kypca Teparuu.

KuaroueBble cioBa: ricopuas, repanus, I myrakcum
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THE EFFECT OF TREATMENT WITH
TRIMETAZIDINE ON THE COURSE OF
ARRHYTHMIA IN PATIENTS WITH ISCHEMIC
HEART DESEASE AND DIABETES MELLITUS

Kharkiv national medical university, Ukraine

Abstract. It was studied the effect of trimetazidine in patients with ischemic heart
disease and diabetes mellitus with concomitant cardiac arrhythmias: ventricular and
supraventricular extrasystoles and cardiac fibrillation. It was investigated 35
patients, among them 12 with registered supraventricular extrasystoles, 12 with
ventricular extrasystoles, 11 patients with paroxysmal form of cardiac fibrillation. It
has been shown that the treatment with trimetazidine is accompanied by decreasing
of the number of supraventricular and ventricular extrasystoles in patients with
ischemic heart disease and diabetes mellitus 2 type. The treatment with trimetazidine
is accompanied by the reduction of severity of myocardial ischemia.

Key words: arrhythmia, trimetazidine, chronic ischemic heart disease, diabetes, lipid,
carbohydrate metabolism.

At last time, much attention is given to drugs that have a positive effect on the
metabolism of ischemic myocardium [1, 10]. Some drugs in this group, not having
electrophysiological properties have antiarrhythmic effect by influencing on the
different mechanisms of arrhythmogenesis [3, 5], including myocardial fibrosis, left
ventricular remodeling. Indirect antiarrhythmic properties of drugs of metabolic
actions serve as an additional argument in favor of their appointment in patients with
ischemic heart disease, including patients with concomitant diabetes mellitus.

Among the drugs of metabolic action the special interest is induced by
trimetazidine [7]. Recently, the drug entered in the arsenal of preparations that are
used to treat patients with ischemic heart disease and concomitant diabetes mellitus.
Trimetazidine selectively inhibits the enzyme 3-ketoacyl-KoAtiolazu and causes a

partial decrease of B-oxidation of free fatty acids [7, 8]. It is noted the increasing of
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glucose metabolism, increasing of formation of adenosinediphosphate, the improving

of myocardial contractility [4, 11]. In patients with diabetes mellitus trimetazidine
optimizes the myocardial metabolism by restoring the balance between glycolysis
and glucose oxidation [4, 11]. This results in a more economical way of the
oxidation of carbohydrates and reduce the manifestations of ischemia. It is important
to emphasize that the drug exerts the antihypoxiaand -cytoprotective effect
onmyocardium, reduces the negative effect on its free-radical oxidation [9]. It is now
established that free radicals contribute to the appearance of cardiac arrhythmias and
cause electrical instability of the myocardium [6]. Arrhythmias are often observed in
patients with coronary artery disease with concomitant diabetes, especially in the
presence of myocardial dysfunction [6, 10]. With the development of clinically
significant chronic heart failure, the ventricular arrhythmias are regarded as predictor
of sudden death [12].

The purpose of the study. The studying of the effects of trimetazidine in patients
with coronary artery disease and diabetes mellitus II types with concomitant cardiac
arrhythmias: ventricular extrasystoles, supraventricular extrasystoles and cardiac
fibrillation.

Materials and methods. It was examined 35 patients, among them 12 with
registered supraventricular extrasystoles, 12 with ventricular extrasystoles, 11 with
paroxysmal cardiac fibrillation. The age of the patients was from 48 to 63 years. The
study was conducted by open way without prescribing a placebo. Trimetazidine was
administered at a dose of 30 mg 3 times a day on a background of standard therapy,
which included nitrates, angiotensin-converting enzyme inhibitors, disaggregants.
Initially and after 3 months of treatment the electrocardiogrammonitoring was
performed. Together with arrhythmias it was evaluated the number and duration of
ischemic episodes with reduction of S-T segment below the isoelectric line by 1 mm
or more.

Results and discussion. The results of investigation of patients are shown in table
1. After treatment with trimetazidine heart beat rate, systolic blood pressure, diastolic

blood pressure did not change from baseline values. Number supraventricular
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extrasystoles significantly decreased from 314,7 = 9.4 to 168,8 + 7,6 per day (p

<0,05).

Table 1.
The results of daily electrocardiogram monitoring during the treatment with
trimetazidine
Group of patients
Indicators The periofl of Supraventricul | Ventricular Ca.rdizfc
observation ar extrasystoles | extrasystoles | fibrillation
(n=10) (n=11) (n=10)
Beforetreatment 76,0+ 3,8 732+1,2 74,1+22
Heart beats rate / min. After treatment 75,0+2,3 74,4 £ 2,4 72,3+33
p>0,05 p>0,05 p>0,05
Before treatment 138,4+ 6,4 139,6 £ 5,8 130,7+2,9
Systolic blood pressure 137,7+ 7,2 135,7+ 6,3 131,8 + 3.8
Y P After treatment p;0,0S ’ p;0,0S ’ p;0,0S ’
Before treatment 76,5+2,9 72,4+3,3 71,7+ 1,9
Diastolic blood pressure After treatment 74,3 +£2.3 71,5+ 2,1 72,8 +22
p>0,05 p>0,05 p>0,05
Number of Before treatment 314,7+ 9,4 - -
supraventricular +
extraiystoles per day After treatment 16})8;80_0?6 ) )
The number of Before treatment - 892,77+ 11,7 -
Ventrlculljl;reg;ryasystoles After treatment i 47411),5()%0152,4 i
The number of Before treatment - - 1,2+04
aroxysmal cardiac +
I;ibrill}ell tion per day After treatment - - 1};10’8 85
) Before treatment 43+0,7 4,6+0,8 3,1+£0,2
The number of episodes 51506 20503 L6204
of S-T per day After treatment 1’3<0’0§ £)<0,0§ £)<0,0§
) ) Before treatment 33+0,2 38+04 30£1,8
The durat}on of eplsgdes 29103 30202 58100
of reducing S-T, min. After treatment }f’)>0,0§ I;>0,0§ I;>0,0§

A significant change in the frequency of paroxysmal cardiac fibrillation in
patients was not detected (p> 0,05). The number of ventricular extrasystoles per day
after treatment with trimetazidine decreased from 892,7 + 11,7 to 474,8 = 12,4 (p
<0,05). Attention is drawn to the fact that the drug therapy was accompanied by
statistically reliable significant reduction in the number of episodes of myocardial
ischemia in all groups of patients regardless of the type of disturbances of heart

rhythm (table. 1).
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It is important to determined thecharacter of the influence of trimetazidine on the

performance of renin-angiotensin-aldosterone system, lipid metabolism, the level of
endotelin-1, catecholamines and cyclic guanosine monophosphate in patients with
coronary artery disease and diabetes II with concomitant cardiac arrhythmias.

As it is seen from the table 2 the data of treatmentwith trimetazidine was not
associated with significant changes in indicators of renin-angiotensin-aldosterone
system. There were no significant changes in plasma renin activity, aldosterone,

angiotensin II, electrolytes (p> 0,05) (table 2).

Table 2.
System status of renin-angiotensin-aldosterone system in patients with ischemic
heart disease and diabetes mellitus II types with concomitant cardiac

arrhythmias
Group of patients
lst 2nd 3rd
Indicators Tol:;sz::g)zf Supral\; erntrlcu Ventricular Cardiac
extrasystoles | fibrillation (n
extrasystoles (n=11) - 10)
(n=10)
Activityof plasma renin Before treatment j,i? + 8,431? 66,3423i 06896 2,;? + 8,32
+ + +
ng/ml/g! After treatment ,p <0.0 5’ ’p>0,0 5’ ’p>0,0§
Before treatment 326,3+41,2 331,8 £ 38,7 392,7+29,4
Aldosterone pg /ml 327,9 + 56,3 330,8 42,9 3974 £31,5
pE After treatment p;0,0 5 ’ p;0,0 5 ’ p;0,0S ’
Before treatment 17,3+2,41 24,7+£3,2 22,4 +£2,7
Angiotensin II pg/ml 17,4+2,52 23,9 +4,1 22,01 +29
£ Pg After treatment p>0.05 >0,05 p>0,05
Before treatment 142,77+ 3,51 1343+ 2,08 137,6 £ 4,1
Na mmol/l After treatment 141,7+ 4,32 135,6 £ 1,92 136,8 3,9
p>0,05 p>0,05 p>0,05
Before treatment 4,18 £0,15 3,76+ 0,19 3,89+0,11
K mmol/l After treatment 4,19+0,18 3,74+ 0,18 3,85+0,14
p>0,05 p>0,05 p>0,05

During evaluation of the influence of trimetazidine on lipid metabolism it was

unable to identify any changes in the dynamics of therapy (tab. 3).

During the treatment with trimetazidine it was unable to identify its influence on

the level of plasma catecholamines (tab. 4).
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Table 3.
Lipid metabolism during the treatment with trimetazidine
Group of patients
lst 2nd 3rd
. The period of | Supraventric . .
Indicators observation ular Ventricular Cardiac
extrasystoles | fibrillation (n
extrasystoles (n=11) = 10)
(n=10)
Total cholesterol Before treatment 7,14 +£0,19 7,21+0,26 7,08+0,17
R After treatment | 122018 | 7182032 | 7,120,26
p>0,05 p>0,05 p>0,05
Before treatment 2,96 +0,15 3,12+ 0,20 2,94+0, 17
Triglycerides,mmol/l 298+0,18 3,16+0,19 2,98+ 0,21
After treatment p>0.05 p>0,05 p>0,05
Low densitv of Before treatment 4,61 £0,16 4,94 £ 0,19 4,79 +0,14
ow density o
. . 4,62 +0,18 4,92 £0,18 4,83+ 0,20
lipoproteins, mmol/l After treatment 0,05 00,05 0,05
. ) Before treatment 1,02 £ 0,05 0,70+ 0,01 0,72+ 0,03
High density of 1,03£004 | 076+002 | 0,73+0,05
lipoproteins, mmol/I After treatment ’ p>0.0 % ’p>0, 0 % ’p>0, 0 ;
Table 4.
Catecholamine levels during the treatment with trimetazidine
Group of patients
lst 2nd 3rd
Indicators The period of | Supraventric Ventricular Cardiac
observation ular
extrasystoles | fibrillation (n
extrasystoles (n=11) - 10)
(n=10)
Before treatment 5,26 £0,31 5,41 +0,25 5,32+0,28
Adrenaline, mmol/l After treatment 5,24 +0,32 5,37 +0,29 5,33+0,29
et treatmen p>0,05 p>0,05 p>0,05
Before treatment 39,41 +£2,02 40,01 £1,12 39,82 +2,01
Noradrenaline, mmol/I After treatment 38,59 £ 3,01 41,02+ 1,11 37,86+ 1,92
et treatien p>0,05 p>0,05 p>0,05

The therapy with trimetazidine did not cause the significant changes in the level

of plasma endotelin-1 (tab. 5), although the tendency to its decreasing was observed

in all groups of patients, but it did not reach the statistically significant importance.

During evaluationof the influence of trimetazidine on cyclic guanosine

monophosphateit was determined that the drug does not effect on its level in patients

with supraventricular extrasystoles and cardiac fibrillation, but it is observed the
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tendency to its increasing in patients with ventricular extrasystoles, although it did

not reach the statistical significance (tab. 5).

Table 5.

The changes in the level of endotelin-1 and cyclic guanosine monophosphatein
the course of treatment with trimetazidine

Group of patients
. The period of Supraventricu Ventricular Cardiac
Indicators . lar gt
observation extrasystoles | fibrillation (n
extrasystoles (n=11) = 10)
(n=10)
Before treatment 14,12 + 1,07 16,52 £ 0,64 15,12 £ 0,81
Endotelin-1, ng/ml 14,13+ 0,84 15,84+ 1,2 15,10 £ 0,94
After treatment p>0,05 p>0,05 p> 0,05
Cveli osine Before treatment 6,97 +£ 0,83 6,54 £ 0,67 7,01 £0,94
yclic guan
6,99 £ 0,91 7,21 £0,56 7,02 + 0,88
monophosphate,nmol/l After treatment p>0,05 >0,05 p>0.05

In studying the effects of the drug on carbohydrate metabolism it was not noted its

significant effect on the level of immunoreactive insulin and plasma glucose (tab. 6).

Table 6.
The indexes of carbohydrate metabolism
Group of patients
18t 2nd 3rd
Indicators Tol;)esgz:t):n(:f Supral\z; intrlcu Ventricular Cardiac
extrasystoles | fibrillation (n
extrasystoles - _
(n = 10) (n=11) =10)

Immunoreactive Before treatment 13,4+ 0,38 15,3+ 0,96 149+ 0,74
o 12,9 +0,78 15,2+ 0,84 14,0 £ 0,76

insulin, kED/m After treatment 150,05 0,03 10,03
Before treatment 6,63 +0,32 7,42+0,41 6,96 + 0,51
Blood glucose, mmol/l After treatment 6,61 +0,28 7,39 +£0,52 6,97 + 0,29

p>0,05 p>0,05 p>0,05

Conclusions:
1. The therapy with trimetazidine is accompanied by decreasing of the number of
supraventricular and ventricular extrasystoles in patients with ischemic heart disease

and diabetes mellitus.
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2. The drug has no effects on the incidence of paroxysmal cardias fibrillation. The

treatment with trimetazidine is accompanied by a reduction of severity of myocardial
ischemia.

3. The drug has no effects on the indexes of carbohydrate and lipid metabolism,
the state of renin-angiotensin-aldosterone system, cyclic guanosine monophosphate,
endotelin-1, immunoreactive insulin.

4. The antiarrthythmic and anti-ischemic effects of the drug are due to primarily to
its effects on the intracellular metabolism in cardiomyocytes.

5. Trimetazidine inhibits [ Joxidation by inhibiting the metabolism of fatty acids,
and this contributes to a more economical use of oxygen in the oxidation of
carbohydrates and thus results in reducing the occurrence of myocardial ischemia and
anti-arrhythmic action.

The study of the effect of treatment with trimetazidine on the course of
arrhythmias in patients with ischemic heart disease and diabetes mellitus 2 type will

be continued and studied in subsequent scientific investigations.
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Pe3iome. byB BuBueHuit eext Tpimerasiiny y xBopux Ha IXC 1 CHIl 3 cynyTHIMH
MOPYUIEHHSIMA ~ CEPLIEBOTO  PUTMY: [UTYHOYKOBa,  CYIPaBEHTPUKYISIpHA
eKTpacucToJisl 1 MUroTiauBa aputmis. OOctexxeHo 35 XBopux, cepen sAKux y 12
peecTpyBajacsi CynpaBEHTPUKYJSIpHA  eKCTpacucToiisg, y 12  nulyHOukKoBa
exkcTpacuctoiis, y 11 - mapokcuzmanbHa popma MUTOTIMBOT apuTmii. [lokazano, 110
Tepartis TpiMETa31[IHOM CYIPOBOJIKYETHCS 3MEHBIIICHHIM KUTBKOCTI
CYNPaBEHTPUKYJISIPHUX 1 NMUIYHOYKOBUX eKcTpacucton y xBopux Ha [XC 1 CJIL
JlikyBaHHSI TPIMETa311IHOM CYMPOBOIKYBAJIOCS 3MEHILIEHHSM BHPAXEHOCTI imIeMii
MiOKap/a.

KuarouoBi cioBa: apurtmii, TpiMeTasifiH, XpOHIYHA IimieMidHa XBOopoOa cepiis,
IyKpOBUH AiaberT, JiniJHuil 0OMiH, BYTJIEBOAHUNA OOMIiH.

Pe3tome. bout u3yuen sddext Tpumerazuauna y OonbHbeix WBC u CHII ¢
COMYTCBYIOIIUMHU HapYILIEHUSIMHU CEPIIEYHOTO puTM™a: KEITyJ0UKOBas,
CYNPAaBEHTPUKYJISIPHAST SKTPACUCTONMS U MepuarenbHas aputMusd. OdcienoBano 35
OONBHBIX, CpeIu KOTOpPhIX Yy 12 peructpupoBajach CyNpaBeHTPUKYISIpHAs
AKCTpacucToyms, y 12 skemymoukoBas skcTpacuctosms, y 11 — mapokcusmManbHas
dbopma wMepuarenbHOil aputMuu. IlokazaHo, 4YTO Tepamus TPUMETA3UIAUHOM
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COMPOBOXKAAETCS YPEKEHUEM YHUCIA CYNPABEHTPUKYISIPHBIX M KEITYJOUYKOBBIX
skctpacucton y 601apHbIX UBC u CAIL. Jleuenne TpuMeTa3uuHOM COMPOBOXKIATIOCH
YMEHBIIIEHUEM BBIPAKEHHOCTH UILIEMUU MHOKap/a.

KiroueBble cjioBa: apuTMHUM, TPUMETA3UANH, XpOHUYECKas UIIeMUYecKasi 00JIe3Hb
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INDUCED SPUTUM ANALYSIS OF INTERLEUKINS
SPECTRUM IN CHILDREN WITH PULMONARY

DISEASES
Kharkiv National Medical University, Ukraine

Abstract. This article has been performed the investigation of immunity system
characteristics in children with bronchitis. There has been identified factors of
unfavourable prognosis of bronchitis transformation in other chronic lung diseases,
which include disorder of cytokines-synthesis. A study was undertaken to determine
the airway and lung inflammation, by analysing cytokines in the induced sputum from
38 children with the acute bronchitis, 35 patients with the acute pneumonia, 15
children with the chronic lung disease, which had lung fibrosis, and 18 healthy
children. Sputum levels of interleukin-4 (IL-4), interleukin-6 (IL-6), interleukin-8 (IL-
8) and interleukin-10 (IL-10) in all groups were statistically significantly increased
compared with normal controls. The increase in the interleukins concentration in
induced sputum of patient with bronchitis and pneumonia we can use in clinical as
the risk subgroup of patients with chronic lung diseases.

Key words: bronchitis, pneumonia, interleukin

The underlying mechanisms of lung inflammatory response in children with the
chronic lung disease has not yet been completely elucidated [1-3]. We therefore used
this technique to evaluate the presence of airway and lung inflammation in children
with the acute bronchitis, pneumonia, chronic lung disease. Analysis of sputum
induced by inhalation of hypertonic saline has recently been established as a useful
non-invasive technique for measuring airway inflammation in patients [4-5].

Aim and objectives

Aim is to improve diagnosis of immunological disorders in children with
respiratory diseases, which include the study of cellular, humoral immunity and

levels of cytokine (IL-4, IL-6, IL-8, IL-10) in induced sputum.
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Material and methods.

The 106 patients were recruited from Regional Children Clinical Hospital
(RCCH), Kharkiv, Ukrainian. The Head of RCCH is Muratov G.R., the head
of pediatric department of KNMU is DMedSci, Prof. Senatorova G.S. Children
with the acute bronchitis (n=38) aged on average (6,9+2,4) years who had been
admitted to the pulmonology department served as group 1. The distribution in the 1
group was as follows: 21(55,048,0%) boys and 17(44,7+8,1%) girls. The patient with
the acute pneumonia (n=35) aged on average (8,0+2,3) years served as group
The constituents average are 19 (54,3+8,4%) boys and 16 (45,7+8,4%) girls. Fifteen
children with the chronic lung disease (n=15), aged on average (8,0+2,3) years,
which had lung fibrosis, served as group 3. The distribution in the 3 group was as
follows: 6 (40+13,1%) boys and 9 (60+13,1%) girls. Healthy controls (n =18) were
negative for allergies and respiratory diseases. Respiratory diseases was defined
according to the Ukrainian protocol of diagnosis and treatment lung diseases in
children. After clinical evaluation and immunology blood testing, induced sputum
was collected. To determine the biochemical analysis of sputum induced after
inhalation of hypertonic saline, we analyzed sputum induced in children subjects. The
sputum was induced with inhalation of ultrasonically nebulized hypertonic (2,7-5%)
saline solution. The study was approved by the ethics committee of the Kharkiv
national medical university and all parents of children gave informed consent to
participate in the study. We performed IL-4, IL-6, IL-8, IL-10 “IFA-Best” as
previously described using a monoclonal anti-human interleukins anti-body obtained
by ( “IL-4-IFA-Best”, “IL-6-IFA-Best”, “IL-8-IFA-Best”, “IL-10-IFA-Best”,
Russia)  Statistical analysis was performed using ,Stadia-6”,version ,,Prof”,
,.Statistica-6".

Results and discussion

We first compared IL-4 production of all groups from control subjects. Local IL-4
levels in sputum were higher in the samples of the all cases than in their controls.
When compared with sputum from normal subjects sputum of patients with

bronchitis (53,8 (32,3; 63,6) pg/ml, p<0,0001), with pneumonia (40,9 (20,4; 62,6)
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pg/ml, p=0,0041), with chronic lung diseases (55,9 (53,3; 62,6) pg/ml, p<0,0001)

contained a significantly higher levels of IL-4. There was statistically significant
difference between sputum IL-4 levels of patients with pneumonia and with chronic
lung disease (p=0,0431). This observation is inline with reports indicating a
significant role of IL-4 in promoting inflammation in the lung. IL-4 increases the
expression of other inflammatory cytokines from fibroblasts that might contribute to
inflammation and lung remodelling in chronic respiratory diseases.

In patients the median level of IL-6 in sputum of children with bronchitis, with
pneumonia and with chronic lung disease and control group were (69,1 (51,6; 85,9)
pg/ml, p<0,0001), (49,4 (24,8; 79) pg/ml, p=0,0002), (55,1 (51,4; 60,7) pg/ml,
p<0,0001) and 19,9(13,1; 26,3) pg/ml. There were significant differences in the
sputum cytokine levels between the subjects of children with bronchitis and
pneumonia (p=0,0040) and between the subjects of children with bronchitis and lung
fibrosis (p=0,0415). The present data show that production of IL-6 indicating a
significant role in the pathogenesis of acute inflammation.

In our study we compared IL-8 production in the sputum from control subjects and
from all patients. The median and the interquartile range level of IL-8 in sputum are
summarised for each age group: in the group 1 (78,1(60,5;86,5) pg/ml, p<0,0001), in
the group 2 (79,4 (53,3; 88,3)pg/ml, p<0,0001), in the group 3 (90,1 (88,3; 93,8)
pg/ml, p<0,0001) and in the control group (31,5(19,9; 43,3) pg/ml). Subjects of
children with lung fibrosis had a significantly higher concentration of IL-8 in induced
sputum than subjects of children bronchitis (p<0,0001) and subjects of children
pneumonia (p<0,0001). The concentration of IL-8 in the induced sputum samples
differentiated patients with bronchitis and pneumonia from patient with lung fibrosis,
and indicated at risk for transformation acute diseases to chronic lung diseases.

IL-10 were significantly increased in induced sputum sample from patients of all
groups compared with normal subjects. We found that induced sputum from subjects
of patients with bronchitis (49,6 (38,9; 57,3) pg/ml, p<0,0001), with pneumonia (72,6
(59.,4; 77,9) pg/ml, p<0,0001), with chronic lung diseases (81,5 (77,6; 85,4) pg/ml,
p<0,0001) had a higher concentration of IL-10, compared to control (25,9(16,9; 30,2)
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pg/ml). We found that induced sputum from subjects of patients with chronic lung

diseases had a higher concentration of IL-10 compared to children with bronchitis
(p<0,0001) and with pneumonia (p<0,0001), respectively. Increasing sputum levels
of IL-4, IL-6, 1L-8, IL-10 of all groups are indicating a role of cytokines in the
remodeling process of the airways and lung.

Conclusions

Our results indicate that there is a predominant inflammation in the airways of
patients with chronic lung diseases associated cytokines. The present data show that
production of IL-4, IL-6, IL-8 and IL-10 in sputum, reflecting upper airway and lung
inflammatory responses, was statistically significantly elevated in children with lung

fibrosis, as compared to children with bronchitis and pneumonia.
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Pe3tome. VY crarTi HaBeaeHI pe3yaIbTaTy JOCHIKEHHS MOKA3HUKIB IMyHHO1 CUCTEMH
y gitei 3 Oponxitamu. bymu BimoOpakeHi daxtopu Tpancdopmarllii OpOHXITIB B
XpPOHIYHY OpOHXOJIETEHEBY MAaTOJIOTII0, BKIIOYAIOUM TMOPYIICHHS MPOIYKIIiT
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IUTOKIHIB. JIOCHIJPKEHHSI BU3HAYMJIO YMOBHU TIEPCUCTEHIIITT OpOHXOJIEreHEeBOro
3amajeHHs, 3a JIOMOMOTOI0 BHMBUEHHS KOHIIGHTpAllii IIUTOKIHIB B 1HAYKOBaHOMY
MOKpPOTUHHI y 38 aiteii 3 rocTpumu OpoHxiTamu, y 35 niTedl 3 MHEBMOHISIMH, Y 15
TITEH 3 XpOHIYHOI OPOHXOJIETEHEBOIO MATOJIOTiEI0 Ta MHeBMOGiOpo3om, Ta y 18
3nopoBux Aited. [Ipy mopiBHSHHI 3 MOKa3HUKAMH TPYNH KOHTPOJIIO Y TMAllI€HTIB BCIX
JOCTIKYBAaHUX TPYI BiA3HAYAINUCA CTATUCTUYHO JOCTOBIPHO TIJBHUINEHI PIBHI
iaTepaeiikinis (1J1-4, UUI-6, IJI-8, 1JI-10) B ingykoBaHOMy MOKpOTHHHI. [linBuIieHHS
KOHIICHTpAIlli 1HTepJICHKIHOB Y 1HIYKOBAaHOMY MOKPOTHHHI y JIITeH 3 OpoHXiTaMHU Ta
MTHEBMOHISIMH, MO>XJIMBO BHKOPHUCTOBYBAaTH B SIKOCTI BHUSIBICHHS TPYNMH PU3UKY Y
(dhopMyBaHHI XpOHIYHOT OPOHX0JIETEHEBOT MATOJIOTI.

KuarouoBi cjioBa: 6poHXIT, THEBMOHIS, IHTEPJICHKIH

Pesrome. B cratbe mnpeacTaBieHbl pe3ynbTaTbl HMCCIEAOBAHUS IOKa3aTeseu
MMMYHHOM CHCTeMBbl y JeTred ¢ OpoHxutamu. bbuim BbIsBIEHBI (DaKTOPHI
HEONaronpusITHOIO MPOrHO3a U TpaHchopmanuu OpPOHXUTOB B XPOHHUYECKYIO
OpOHXOJIETOYHYIO MMATOJIOTHUIO, BKIIIOUYAIONIME HApYyIIEHWE MPOAYKLIHUU ITUTOKHHOB.
UccnenoBanue  ompenenuiao  ¢GakTopbl,  CHOCOOCTBYIOLIUME  MEPCUCTEHLUU
OpOHXOJIETOYHOTO  BOCHAJIUTENBHOTO  MpoIllecca, C  IOMOIIBI0  HU3YUYCHUS
KOHLIEHTpalMy LUTOKMHOB B WHAYLIMPOBAHHON MOKpoTe y 38 nereil ¢ OCTpbIMU
Oponxutamu, y 35 gqered ¢ NHEBMOHMSIMH, Yy 15 g5ereid ¢ XpOHHUYECKOH
OpOHXO0JIETOYHOM MaToJIOTHEH, UMEIIIUX MHEeBMOGUOpo3 U y 18 310pOBBIX JIETEil.
IIpn cpaBHEHMM C IOKa3aTeasIMU TPYNIbl KOHTPOJII OTMEYAJIOCh JOCTOBEPHOE
MOBBIIIIEHHE  ypoBHeW  uHTepineiikunos (MJI-4, WJI-6, WIJI-8, WJI-10) B
WHAYLUMPOBAaHHON MOKpOTE BO BCeX HuccieayeMmblx rpynnax. [loBblmenue
KOHLEHTPAllMd HHTEPJIICHKMHOB B WHIYLMPOBAaHHOW MOKpPOTE Yy MAaLUEHTOB C
OpOHXUTaMH U MMHEBMOHHUSIMH, MOYXHO HCIIOJIb30BaTh B KAUECTBE BBISBICHUS TPYIIIIbI
pucka (popMUpoBaHUS XPOHUIECKOW OPOHXOJIETOYHON TTATOJIOTHH.

KitoueBblie cjioBa: OpOHXUT, THEBMOHMUSI, UHTEPICHKUH.
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QUALITY OF LIFE AND HEALTH FACTORS
AMONG WOMEN OF REPRODUCTIVE AGE IN
UKRAINE

'Kharkiv National Medical University, *Regional Perinatal Centre, Kharkiv, Ukraine

Resume: At the article there are aspects of medical and Gallup poll of childbearing
age women of the biggest region of Eastern Ukraine. Authors elucidated a risk
factors have influenced on 379 women reproductive health due to the questioning.
The evaluation of medical care quality to pregnancy women was performed in
Kharkiv region. The health activities of medical staff and increasing of motivation to
improving proper health of women are considering it necessary for prophylactics of
pregnancy losing and neonatal diseases.

Key words: childbearing age women, Gallup poll, adverse factors for fetus and
newborn

Quality of life (QoL) relates to an individual’s perceived understanding of his
or her place in life in the context of culture and environmental systems. It is a
complex, multidimensional construct affected by physical, mental, social, emotional,
sexual, and spiritual parameters (BJOG, HCWI). Given the range and depth of its
measures quality of life can be a powerful health indicator, and quality of life
assessments are increasingly being utilized to inform descriptions of population
health.

Numerous reports from eastern Europe suggest that preventable health
problems of women in this region may be endemic. Few data exist, however, that
describe women’s health in Ukraine, particularly those of reproductive age.
Information gaps in Ukraine may be a consequence, at least in part, of poor routine
antenatal care for pregnant women; the national Order of the Ministry of Medicine

currently makes no provision for this service.
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Improved understanding of the current state of women of reproductive age in

Ukraine in crucial to maximizing their health antepartum, at the time of childbirth,
and postpartum. In addition, there is strong evidence that maternal health has vital
implications for the health of unborn fetuses and newborns, and, through
developmental ‘programming’ even plays a potential contributing role to risk of
adult-onset chronic disease.

The aim of this survey study was to (a) comprehensively describe, for the first
time, the QoL and principal health factors of women of reproductive age in Ukraine;
(b) analyze the results in the context of currently available health services, and (¢) if
necessary, develop recommendations for health system enhancements that could
contribute to optimization of women’s health care and improved maternal outcomes.

Methods. The investigation took place in Kharkiv, the largest administrative
region of Ukraine with a general population of nearly 1.5 million. All women aged
15-41 from Kharkiv who presented to the maternity clinic at Kharkiv National
Medical Hospital during 2009 were eligible for the study. The size of the sampling of
population was calculated based on prior childbirth rates in Kharkiv region; in 2008,
there were 24,001 live births.

A total of 379 women were randomly selected to participate. All women that
were approached to participate in the survey agreed to do so and were consented. The
questionnaire form used in the study was modified from validated tools used by
AIHA and USAID. [4] Statistical analyses were performed with a commercial
statistics package (STATISTICA 7). The study design was approved by the Kharkiv
National Medical University.

Results. Respondents were mostly Ukrainians (85%). Seventy-percent of
women were married, 29% were divorced, and 1% were single. The majority of
women were between 21 and 30 years of age (59%).

The 67% of respondents were satisfied with their health, 18% - were not
satisfied, at that 11 % have difficulties in fulfilling different kinds of activities, 12% -
were not satisfied their income. Only 19% of women who are satisfied with the level

of health think that their physical condition corresponds to their age or even better
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than other women’s condition of their age. The last three month before the women

were questioned, 45% of them had had moderate pains caused by different reasons.
When comparing their physical condition with the physical condition of other women
of their age 74% respondents consider, that it is does not differ from the latest. 5% of
women consider it to be worse comparing with other women of their age.

The breach of work conditions of women and especially of pregnant women is
often underestimated as a factor for their and future babies’ health. Most of
questioned women in Kharkiv region are employed. Moreover 63% of them like their
work. But still 28% women considered stress at work the main reason of their bad
mood, 33% of women were not afraid to lose their job, 33% of respondents had fears
to lose their jobs.

55 respondents out of 333 have chronic diseases. It is interesting to notice that
the most of these diseases are chronic urinosexual system diseases. 27% of the
women had chronic otorhynolaryngologic diseases, 16% - pathology of gastro-
intestinal tract, 15% - respiratory system diseases and allergy, 6% of women had
diseases of cardio-vascular system.

We received quite different results when we characterized the diseases during
the pregnancy. No doubt, that the information can’t be considered full, but we keep to
the point that the women are more careful about their health during pregnancy. 84%
of them had acute respiratory infections, and 15% of them specific pregnancy disease.

It is extremely dangerous for a pregnant to smoke or drink alcohol; it leads to a
complex of syndromes of neonates, i.e. prematurely, congenital abnormalities,
intrauterine growth retardation and psychic development. Unfortunately it is common
for the Ukrainian society to smoke tobacco and drink alcohol. 10% of women said
that they were smoking and 25% of them were drinking alcohol being pregnant. If to
extrapolate this data into general sampling we get impressive figures — 2400 women
who are in pregnancy smoke and 6000 women drink. Despite this fact, the physicians
in their practice underestimate it, because they are not reflected properly in medical

documents. The mentioned above facts are important because they are violent from
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the maternal side to her fetus [6]. The questioning showed, that the half of the women

who had not been smoking or drinking alcohol, had husband these bad habits.

Further we studied the conditions of women’s medical care and their quality
judged by the respondents. 353 women answered the question about received health
care during their pregnancy. So out of all asked women 75% were examined by an
obstetrician and gynecologist, 11% - by a midwife, 3% - by a family doctor, but 11%
were not examined at all. The average distance to a hospital where the women were
examined was 5 km (min - 0.2 km; max - 100 km). We did not receive any difference
when we compared the distance from the medical office and the medical staff
qualification. Every third woman in Kharkiv region uses public transport or taxi to
get to the medical office, every forth woman used her own car. When learning the
conditions of received medical care we knew that every third woman had to queue for
a long time to be examined at the medical office. As a rule, the medical staff
respectful to the women (it was marked by 62% of women) but 32% of women said
that the proper norms of ethics and deontology had not been used.

We should mention that in the time of computer technologies 14% of women
did not know about the places where they could receive medical care. The authors of
this article pay mark that there is an operating institute of Family Planning in Kharkiv
region: 63% of women are not acquainted with the methods of family planning. No
doubt that just this institution lets force and prevent giving birth to children with
congenital malformations and inherited pathology and then influence the infant’s
death and increasing of children’s disability.

Discussion

Besides nowadays the main approaches in the investigation of the QoL in
medicine are the following: studying the influence of diseases on physical,
psychological and social functioning of a person, studying the influence functioning
of treatment on the parameters of quality of a patient’s life; the estimation of
effectiveness of medical supplies; prognostic determination of the parameters of
quality of life; QoL as a criteria of a patient’s remission or recovering; individual

monitoring of QoL and carrying out population social-medical investigations.
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Conclusions:

1. The carried out social-medical research of the population let find out “hidden”
factors which influence not only reproductive health of a woman, but also her
offspring.

2. In modern society more attention should be paid to labor hygiene of a working
woman, because there is close connection between woman’s health condition and
her labor conditions and atmosphere at work.

3. The factors analysis the revels the necessity of active actions of medical staff to
prevent these factors.

4. It 1s necessary to active the word of the Family planning institute in the region.

5. It is evident that to prevent pregnancy loss it is necessary to raise the motivation of

women to take better care of their health.
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Pe3rome. B crarTi BimoOpakeHi aclieKTH MEIUKO-COII0JIOTIYHOTO OMUTYBAaHHSA JKIHOK
OJIHOTO 3 KpynHimux perioHiB CxigHoi VYkpainu. OnurtyBanHs 379 KIHOK
PENPOAYKTUBHOTO BIKY JIO3BOJIMJIO aBTOpPaM BUAUIMTH (haKTOpH, sKI BIUIMBAIOTH Ha
pPENPOAYKTUBHE 3/I0pOB’Sl JKIHOK. BusBIeHa mNWTOMa Bara IIKiIJIUBUAX 3BUYOK,
BUMAJKIB 3arpo3 Ta HAcWUIl B CIM’i, COIIOJOTIYHUM TIOPTPET CydacHOI
KiHku. [IpoBeneHa OlliHKa SKOCTI HAJaHHA MEIWYHOI JIOTIOMOT'M BariTHUM >KIHKaMm B
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XapkiBchbkuit o0macti. st mpodimakTUKU BTpaT BariTHOCTI, 3aXBOPIOBaHb Yy
HEMOBJISIT HEOOXiAHI 3axonud IOJ0 MIABUINCHHS MOTHBAIi JKIHKA OUIBII
BIJINIOBIIaJTIbHO CTABHUTHCS IO BJIACHOTO 3JIOPOB’S; ICHY€ HEOOXITHICTh aKTUBHOTO
BTpYYaHH 11010 IX MOMEPeIKEHHS 3 O0KY MEAMYHUX MPAI[iBHUKIB.

KitrouoBi ciioBa: skiHKa pernpoIyKTUBHOTO BIKY, METUKO-COIIIOJIOTIYHE JTOCIIIIKEHHS,
HECHPUATINBI (PaKTOPHU IS IJI0Ly Ta HOBOHAPOKEHOTO.

Pesrome. B craTbe OTpakeHbI aCIEKTHI MEIUKO-COLMOJIOTHYECKOTO ONpOCa KEHIIUH
OJAHOTO M3 KpynHeWmux pernoHoB Bocrounoit Ykpaunsl. Omnpoc 379 xkeHUIMH
pPENpPOAYKTUBHOIO BO3pacTa IIO3BOJIMJI aBTOPAM BBIIEIUTH (DAKTOPHI, KOTOpHIE
BIMSIOT Ha PEHPONYKTUBHOE 3I0pPOBbE. YCTAHOBIEH YACIBHBIA BEC BPEIHBIX
MIPUBBIYEK, CIIyYa€B YIPO3 U HACUJIUS B CEMbE, COCTABIICH COLMOJIOTUYECKUAN MTOPTPET
COBPEMEHHOW KEHUIMHBI. [IpoBemeHa OllEHKa KadyecTBa OKAa3aHUsS MEIULIMHCKON
NOMOLIM OEpPEeMEHHBIM >KEHIIMHAM B XapbKOBCKOW obOmactu. i mpoduiIakTUKu
noTepp OEpPEeMEHHOCTH, 3a00JEBaHUI y HOBOPOXKIACHHBIX HEOOXOAUMBI MEpHI IO
MOBBIIICHUIO MOTUBAIlMU >KEHIIMHBI OTBETCTBEHHO OTHOCHUTHCS K COOCTBEHHOMY
3JI0pPOBBIO; CYIIECTBYET HEOOXOIMMOCTh AKTUBHOTO BMEIIATEILCTBA CO CTOPOHBI
MEJUIIMHCKUX PAOOTHUKOB.

KiroueBble  c10Ba:  JKEHIIMHA  PENpONYKTHBHOIO  BO3pacTa,  MEAMKO-
COLIMOJIOTUYECKOE HCCIIEAOBaHUEe, HeOmaronpusTHble (akTopbl s IUIoJa |
HOBOPOXJACHHOTO.

Received: 16.11.2014 Accepted: 19.01.2015

Inter collegas. — 2015. — 1 (2).



57
SURGERY

Boyko V., Yevtushenko D.A.
VIEW ON THE QUESTION OF ACUTE ADHESIVE

INTESTINAL OBSTRUCTION

Kharkiv National Medical University, Ukraine

Abstract. Currently, peritoneal adhesive disease is one of the common diseases in the
world, leading to the quick disability of patients and a significant reduction in quality
of life. The article is devoted to necessary of analyze of the causes of peritoneal
adhesive disease, adverse outcomes of acute adhesive intestinal obstruction
examining genetic, immunological, biochemical and morphological features of this
group of patients; distinguish anatomical and topographic criteria for the possibility
of using technology as a minimally invasive diagnosis and treatment of adhesive
disease of the peritoneum; develop an algorithm for diagnosis, new methods of
prevention and treatment of surgical adhesive disease of the peritoneum, its
complications.

Key words: Peritoneal adhesive disease, morphology, complication.

Peritoneal adhesive disease is one of the common diseases in the world.
Recently spread spectrum and volume of surgical interventions a steady rise in the
incidence of postoperative development of peritoneal adhesive disease.

In connection with the widespread introduction into surgical practice surgeries
on abdominal organs, the relevance problem peritoneal adhesive disease is growing
steadily.

Despite intensive development of minimally invasive technologies that have
significantly reduced surgical trauma, the number of the nearest and long-term
complications caused by adhesion process is not reduced [5].

Abdominal adhesive disease - a serious illness, often occurring in young and
working age. Patients must adhere to a strict diet, and frequent exacerbations

peritoneal adhesive disease requiring hospitalization ultimately lead to reduced
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disability, emotional instability, sexual dysfunction, personality of neuroticism,

disability and significant deterioration in quality of life. In typical clinical situations
adhesive disease diagnosis does not present any difficulties, and the choice of method
of treatment depends on the presence or absence of intestinal obstruction [7, 11].

In 1971 Dederer wrote that "acute intestinal obstruction has earned notoriety
very heavy stream, difficult to diagnose and adverse outcomes for the disease" [13] .

In recent decades, a growing understanding of the pathogenesis of acute
adhesive intestinal obstruction, develop new ways to diagnose, treat, cure, improved
methods of anesthetic management and extracorporeal detoxification [9, 18].

Common operations that cause abdominal adhesive disease - operations on the
descending and rectum (25%), followed by appendectomy (15%), gynecologic
surgery (14 %) and total colectomy (9%). In general, 76 % of patients developed
adhesions after operations performed below the transverse colon, 14% - above the
transverse colon, and in 14 % of cases the cause was peritonitis adhesive obstruction.
About 1 % of all admissions to hospitals and surgical laparotomy 3% due to adhesive
disease of the abdomen and its complications [1, 8, 22].

Frequency of adhesion formation varies from 67 % to 93% after surgical
abdominal operations and is nearly 97% after open gynecologic surgery. In modern
abdominal surgery problem of postoperative abdominal adhesions not lost its
relevance [6, 12].

Acute adhesive intestinal obstruction distinguish the severity and rapid
development of the pathophysiological changes in the forms of strangulation, a
variety of clinical manifestations and related difficulties in the diagnosis, tactical and
technical complexity of the surgical treatment and prevention [10, 19].

Therefore, postoperative mortality in acute adhesive intestinal obstruction is
kept at 15% capacity for work is restored only 40 - 50% of patients, and after
conservative treatment - at 30 - 35% [20].

Win acute adhesive intestinal obstruction is 87.6 % of the ileus, due to the
constantly growing number of operations on the abdominal organs. Thus, surgical

complications and diseases caused by adhesions may occur already in the immediate
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postoperative period. According to the summary data, the frequency of early adhesive

intestinal obstruction varies between 12 % - 27 % of all types of ileus. In pediatric
practice, 8 % of newborns who underwent intervention for abdominal organs,
subsequently subjected to laparotomy for acute adhesive intestinal obstruction [9, 14].

Today, there are increasing work, noted the negative impact of adhesions in the
pelvic area on the reproductive function of young women: 55% of patients the cause
of infertility steel spikes in the fallopian tubes and ovaries, formed as a result of
chronic pelvic processes. Adhesions on the background of inflammatory diseases of
the internal genital organs also leads to chronic pain in the lower abdomen in 68.1 %
of patients undergoing phenomenon of salpingooforit [3, 10].

In the United States over the adhesive disease in 2008, there were about
290,000 hospitalizations, and economic costs amounted to about $ 1.5 billion per
year [19].

Hospital stay after adhesiolysis performed laparotomy access in urgent
procedure averages 20 days. Mortality reaches 7,0-18,0 %, and at an early form of
postoperative adhesive obstruction - 19,5-50,0 %. With each subsequent attack of
acute adhesive intestinal obstruction ileus recurrence risk increases with increasing [4,
16].

The rapid growth of advanced technologies in minimally invasive surgery,
biology, chemistry, pharmacology and other paramedical fields of science and
technology make it possible to put into practice new ways and means of prevention,
diagnosis and treatment of adhesive disease. Pathogenetic sound direction in the
prevention and treatment AADP is the use of various means of preventing adhesion
of convergence and injured peritoneal surfaces [2, 23].

Researchers from different countries appealed to the diagnosis and treatment of
adhesive disease of the peritoneum using antiadhesive barrier means. The results of
their work are contradictory, possibilities of the methods are assessed differently,
many issues require further research and discussion. However, most authors note
promising application antiadhesive barrier means, laparoscopic and traditional

interventions in patients undergoing surgery for abdominal organs [15, 24].
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At 11.6 - 38 % of previously operated patients no signs of intestinal obstruction

and the only clinical manifestation of the disease are persistent abdominal pain. It is
this group of patients are frequent diagnostic errors leading to unnecessary surgical
interventions. Patients with abdominal adhesions often long, unsuccessfully treated
without a specific diagnosis. Thus, as a rule, the diagnosis appears neurotic syndrome.
Report this tactic due to the difficulty of establishing the true cause of pain [17, 21].

Leading role in the diagnosis of peritoneal adhesive disease and X-ray
methods of investigation of the gastrointestinal tract. Previously developed technique
of X-ray of the stomach, followed by passage of barium and follow-up of his
evacuation does not always give an idea about the topic of the process, especially
when there vistseroparietal adhesions. Using similar methodology to the background
pneumoperitoneum enhanced its diagnostic significance. Further improvement of the
method of contrast study was retrograde filling of additional colon double contrast
background for the detection of colon pathology. These methods have one very
significant drawback - a large radial load and invasiveness studies at low specificity
and sensitivity [2, 7, 17].

Ultrasonography (USG) abdomen, widespread in recent years, opening up new
possibilities in the diagnosis of peritoneal adhesive disease, especially in the
development of acute adhesive intestinal obstruction. However, ultrasound helps to
choose the zone entry troacars into the abdominal cavity, free of vistseroparietal
adhesions [10, 15, 19].

The role of laparoscopy in the diagnosis of peritoneal adhesive disease is
currently not fully understood. According to some authors, the presence of adhesions
is a contraindication for laparoscopy and the risk of its use when other methods
unjustified. With the advent of new technologies in endoscopic surgery and the
development of safe methods of laparoscopic approach in terms of relaxation, as well
as with the use of ultrasound to visualize the possibilities of the method
vistseroparietal adhesions increased significantly decreased and the number of

complications [4, 25].
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Development and outcome after surgery reparation paramount depends on the

local reaction of inflammatory cells, the state of local immunity, which controls the
differentiation of progenitor cells into fibroblasts and regulate their activity. Laws of
dysregulation of the immune system in the formation of adhesions remain virtually
unexplored.

Lately pathogenetic search methods for prevention and impact on the adhesion
process is conducted among drugs acting on immunobiological reactivity of the
organism. Set of preventive measures directed only to the activation of immune and
cellular elements proliferation by affecting the local inflammation.

Method laparoscopy was first used to treat the adhesive disease and its
complications with high efficiency (53 to 80 %) in pediatric surgery [12, 23].

But remains undeveloped algorithm treatment of this disease, as conservative
therapy provides only a temporary effect, and in 52.9 % of patients he absent.
Traditional surgical interventions used in intestinal obstruction and do not give the
desired effect, inevitably causing a recurrence of adhesions. To diagnose the cause of
obscure abdominal pain in recent years have increasingly used the laparoscopic
approach. Operative laparoscopy is widely used to treat patients with abdominal
adhesions disease [10, 13, 18].

Wide-ranging discussion on the diagnosis, surgical treatment of adhesive
disease abdomen indicates sustained urgency of this problem. Heterogeneity of
symptoms, diagnostic difficulties and ambiguity of interpretation of the results
obtained, as well as the inadequacy of existing differential criteria cause difficulty in
choosing a rational method of treating a disease. It remains unclear place minimally
invasive interventions in the treatment of painful forms of abdominal adhesive
disease [4, 7, 12].

In connection with the above stated, we believe it is necessary to analyze the
causes of peritoneal adhesive disease, adverse outcomes of acute adhesive intestinal
obstruction examining genetic, immunological, biochemical and morphological
features of this group of patients; distinguish anatomic and topographic criteria for

the possibility of using technology as a minimally invasive diagnosis and treatment of
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adhesive disease of the peritoneum; develop an algorithm for diagnosis, new methods

of prevention and treatment of surgical adhesive disease of the peritoneum, its

complications.
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Pe3iome. B manuii yac cmaiikoBa xBopoOa € OJHUM 3 HaWOUIbII TOIIMPEHUX
3aXBOPIOBAaHb y CBITI, 110 MPU3BOAUTH /10 MIBUKOI 1HBAIIIM3AaLlli XBOPUX 1 3HAYHOTO
3HIDKEHHS SIKOCT1 kUTTA. CTarrd mOpHUCBsiU€HAa HEOOXIJHOCTI aHaiily MNpPUYHUH
NEPUTOHEAIbHOT ~ CIAKOBOI XBOPOOM, HECHPUSTIMBUX pE3yJbTaTiB  TOCTPOI
CHaKOBOI1 KUIIKOBOI HETPOXIAHOCTI, 3 AOCTIIKEHHSIM T'€HETUYHUX, IMYHOJIOT1UHUX,
OloxiMiyHUX 1 MOpP(OJIOTIYHNX OCOOIMBOCTEH IIi€l Tpynmu XBOpuX. BumiaeHo
aHaTOMIuHI Ta TomorpadiuHi KpUTepli AT MOXKJIMBOIO BUKOPUCTAHHS TEXHOJOTIT
MIHIMaJIbHO 1HBA3UBHOI JIIArHOCTUKU Ta JIIKYBaHHS CHAlWKOBOI XBOPOOHM OUYEpPEBUHH,
PO3pPOOKU aNrOpUTMY JUIsl JIIarHOCTUKH, HOBUX METOAIB MPO(UIAKTHUKH 1 JIIKyBaHHS
X1pyprigyHoi craifkoBOi XBOPOOU OUYEPEeBUHH, 1i YCKIIATHEHb.

Kurouogi cioBa: craiikoBa xBopo6a, Mop(oJiorisi, yCKJIaTHEHHS.

Pe3rome. B Hactosmiee BpeMs craeuHas OOJIe3Hb SIBIETCA OJHUM M3 HauOoliee
pacnpoCTpaHEeHHbIX 3a00JIeBaHUN B MHUpPE, UTO PUBOIUT K OBICTPOI MHBAIHANU3ALNN
OONBbHBIX W 3HAYUTEIPHOMY CHIDKEHMIO KadecTBa ku3HU. CTaThsi MOCBSIIEHA
HEOOXOAMMOCTH  aHalM3a NPUYUH  TEPUTOHEAJTbHOM  CllaeyHoil  OoJe3HHu,
HEONMAronpusATHBIX KMCXOMO0B OCTPOHM CMAeYHOM KHIIEYHONM HEMPOXOAUMOCTH, C
UCCIIEIOBAHUEM  TEHETHYECKUX,  HMMYHOJIIOTMYECKHX, OHOXUMHYECKHUX U
Mop(donornueckux  OCOOCHHOCTEH  3ToW  rpymmbl  OONbHBIX.  BblneneHs
aHaTOMHUYECKHE M Tomorpapuueckue KpPUTEpUU Ui BO3MOXKHOIO HCIOJB30BaHUS
TEXHOJIOTMH MMHHMMAaJbHO WHBA3UBHOM JTMAarHOCTUKH M JIEYEHMs CHACYHOM OO0JIe3HU
OproLIMHBI, Pa3pabOTKH  aJropuT™Ma JJii JUArHOCTUKH, HOBBIX  METOJOB
OpOUIAKTUKA M JIEYEHHUS XUPYPTUUYECKOW CcraedyHoW Oosie3HH OpromuHbI, €€
OCJIO)KHEHHUH.

KiroueBble ciioBa: criacuHas 001€3Hb, MOP(OJIOTHs, OCIIOKHEHUS.
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DIFFERENTIATED INOTROPIC SUPPORT AS A
MEAN OF PROPHYLACTIC OF THE
HEPATORENAL SYNDROME IN PATIENTS WITH
ABDOMINAL SEPSIS

SD "Lugansk State Medical University", Lugansk-Rubeznoe, Ukraine

Abstract. At article, we showed the influence of dopamine and dobutamina on
splahnitichny blood flow and their impact on cellular metabolism in patients with
abdominal sepsis.

Key words: inotropic support, patients, sepsis.

Acute liver failure and hepatorenal syndrome (ALFHS) is a key component of
multiple organ dysfunction syndrome (MODS) in patients with abdominal sepsis [1].

Experimental and clinical studies provide evidence to suggest that severe
systemic vasodilation in conjunction with vasoconstriction of splanhic area and
subsequent tissue hypoxia can stimulate gypofiltraion of kidney and fluid retention in
parenchymal organs, violation of hepatic blood flow with the development of liver
failure [2]. This mechanism is one of the key in the pathogenesis of ALFHS that
develops in patients with abdominal sepsis. One of the main ways of preventing and
treating this syndrome, along with adequate surgical debridement, antibiotic and fluid
therapy - is the use of tools that improve systemic hemodynamic and blood flow
splanhnic, but do not have the opposite effect on the kidneys and liver. Traditionally,
the most commonly used drug that stimulates the central hemodynamics, improves
blood flow and a diuretic effect, as dopamine. Largely thanks to this its properties
dopamine routinely used for many years and is used for prevention and treatment of

MODS in patients with abdominal sepsis. At the same time, accumulated over the
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past years, data indicate the presence of dopamine in cumulative properties and an

ambiguous effect on the endocrine profile in critically ill patients [3]. An alternative
to it is considered nondopaminerg inotropes - dobutamine [4]. At the same time, the
available data in the literature suggest that the restoration of splanhnic blood flow
accompanied by postischemic reperfusion syndrome, translocation, which may lead
to the generalization of inflammatory mediators, relapse of systemic inflammatory
response and the development of MODS [5].

The aim of the present work - to determine the effect of low doses of
dopamine and dobutamine in the liver and kidney function and dynamics of cytokine
status in patients at risk of ALFHS on the background of abdominal sepsis in the
early postoperative period.

Materials and methods.

A prospective, randomized study in 30 male patients with a risk of ALFHS on
the background of abdominal sepsis (6-8 points on the scale SOFA). The median age
was 50 years. Patients were divided into 2 groups. In group 1 (n = 16) was
administered at a dose of dopamine of 200 g / min, at 2 (n = 14) - dobutamine in a
dose of 175 mcg / min. The drug is administered during the first three postoperative
days.

Studied standard clinical and laboratory parameters septic syndrome, hepatic
and renal function (creatinine, bilirubin, ALT serum hourly diuresis), and the content
in the blood plasma levels of TNF-a, IL-1 and IL-4. These parameters were studied at
1, 2 and 3 postoperative days. Statistical report - license package Microsoft Exel.

Postoperatively, patients received comparable intensive care according to
current protocols, which was unchanged throughout the study.

Results and discussion.

Substantial and statistically significant differences in clinical and laboratory
parameters in patients with sepsis syndrome in both groups were observed at all

stages of the study, except for indicators of body temperature and leukocytosis (Table.

1.
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Table. 1.

The dynamics of clinical and laboratory parameters of septic syndrome

The Fl}{namlcs of Performance of the of the study patients
clinical and Group
laboratory
parameters of septic Stages 1-st d 2 std 3-std
syndrome -St day - st day - st day
The number of 1 2842 2443 2643
respiratory
movements, min 2 2742 2342 2743
Heart rate, min L 1105 105+3 982
’ 2 108+4 103+4 97+2
Body temperature, 1 38,8+0,15 37,6+0,12" 37,5+0,15
Ce 2 38,7+0,13 37,7+0,11° 37,6+0,15
White blood cell 1 18,5+2,1 16,7+1,1 16,5£1,5
count*10° 2 18,7£2,2 17,1+1,1 16,7+1,3
Immature forms. % 1 16,514 12,8+1,4 9,711,4**
’ 2 16,7+1,1 13,1+1,3 11,2+1,2

All patients had abnormal liver function and kidney failure, which appeared

clinic hyperbilirubinemia, increased alanine transferase and creatinine (Table. 2).

Table. 2.

The dynamics of clinical and laboratory parameters hepatorenal functions on
the stages of the study

The dynamics of .
clinical and Performance of the study patients
laboratory Group
parameters
Stages
hepatorenal 1st day 2nd day 3rd day
functions on the
stages of the study
e . 1 239+0,2 13,8 £0,2 13,8+0,2
Bilirubin, mg / dL 2 21,5402 13,9402 13,740,2
Alanine transferase/ 1 1,5+0,1 1,3+0,1 1,4+0,1
mmol 2 1,5+0,2 1,4+0,1 1,5+0,1
Creatinine in mg / 1 2,710,1 2,610,1 2,5+0,1
dL 2 2,603 2,0+0,2 1,6+£0,1™
Diuresis. ml/ h 1 5542 90+4" 115+10™
HEesIS, 2 68+4 74+5 75,745

Note: * - p <0.05 compared with the original data,** - P <0.05 for the comparison

between groups.
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During the research it was found that dopamine stimulated diuresis, but does

not change creatinine clearance. Conversely, dobutamine caused a significant
increase in creatinine clearance, but without a significant increase in diuresis.
Reliable both positive and negative effects on their liver function tests were observed.

Studies have shown that the use of dopamine in the prevention and treatment
ALFHS shown in patients with reduced diuresis, while in patients with preserved
diuresis, but a reduced filtration capacity, substantiates the use of dobutamine.
Question combined their use remains controversial and requires further research.

Background in the study of cytokine was observed a significant increase of
concentrations of pro-inflammatory cytokines TNF-a and IL-1 and a decrease in IL-4,
anti-inflammatory in both groups, indicating that the development of the
phenomenon of reperfusion (Table. 3).

Table 3.
Dynamics of cytokine background on the stages of research

Dynami.cs of Performance of the study patients
cytokine Group
background on the Stages Ist day 2nd day 3rd day
stages of research
1 28,5 37,6 504"
TNF-0, pg/ml 2 27,6 38,4 5107
1 8,2 12,3 12,5
IL-1, pg/ml 7 7.9 11,4 12,1
1 20,5 8,4 9,2
1L-4, pg/ml 2 19,8 7,9 o,1"

Note: * - p <0.05 compared with the original data.

Despite the relative interpretation of these indicators [6], analyzing the results,
it can be noted that dopamine and dobutamine causes symptoms of the phenomenon
of reperfusion in the form of increasing concentrations of proinflammatory cytokines.
At the same time, routine methods of investigation of the dynamics of clinical and
laboratory parameters of septic syndrome indicates a decrease in its severity. At the
same time, there was no significant positive side of the liver. Given the physiological
characteristics of the portal system can assume that one of the important reasons for

preserving hepatic dysfunction when restoring blood flow is secondary splanhnitic
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cytokine load and reticuloendothelial system. Consequently, one of the main ways of

preventing the onset and progression of post-ischemic reperfusion syndrome,
translocation can be recovery or, at least, the optimization of the natural barrier
function of the intestine.

Conclusion. 1. Patients with primary dopamine acts as a diuretic and improves the
creatinine clearance. 2. Dobutamine increases creatinine clearance without significant
changes in urine output. 3. Both drugs cause the development of the phenomenon of

post-ischemic reperfusion-translocation.
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Pe3iome. B po6oTi mokazaHo BIMB godaMuHa W J00yTaMiHA Ha CIIAXHUTUYHUM
KPOBOTIK Ta iX BIUIMB Ha KJIITHHHUM METa00JI13M Y XBOPUX Ha a0 JOMIHAJILHUI CETICIC.
Ki104oBi cjioBa: HHOTPOMHA MIJATPUMKA, TAIICHTH, CETICHC.

Pe3iome. B pobOoTe nokazano BiusiHue 1odaMuHa U 100yTaMUHA HAa CTUTAXHUTHYHBIH
KPOBOTOK M MX BJIMSHHE Ha KJIETOYHBIN METa0OJIU3M y OOJBHBIX C a0 OMUHAIHHBIM
CETICHICOM.
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TREATMENT OF PATIENTS WITH BILE
LEAKS AFTER LAPAROSCOPIC
CHOLECYSTECTOMY

Kharkiv National Medical University, Ukraine

Abstract. The analysis of treatment of 216 patients with bile leaks after laparoscopic
cholecystectomy is done. In 56 patients bile leakage ceased on the background of
conservative therapy, 22 patients had intra-abdominal bile collections, which
required draining operations, most of them were performed by miniinvasive
approaches. Endoscopic papillotomy was performed in 73 patients, in 29 with
removal of stones, endoscopic stenting of common bile duct — in 14 patients. 47
patients underwent reconstructive surgery for common bile duct injuries. Minimally
invasive interventions take a leading place in the treatment of postoperative bile
leaks, but open surgery have not lost their importance in a number of indications.

Key words: laparoscopic cholecystectomy, bile leak, common bile duct injury

Bile leaks after laparoscopic cholecystectomy (LCE) is one of the most
common postoperative complications [1]. Its clinical significance ranges from self-
controlled bile leaks to life-threatening early (bile peritonitis, sepsis) and late (biliary
strictures) conditions. The most often sources of bile leaks after LCE are: gallbladder
bed, cystic stump and common bile duct injury (CBDI) [2]. Conditions that
predispose to bile leaks include obstruction of distal common bile duct, obscure
anatomy and all risk factors of CBDI. Preoperative diagnosis of patency of the distal
common bile duct remains a pressing problem of biliary surgery. On average, 10% of
patients with chronic cholecystitis, and 15% of patients with acute cholecystitis have
choledocholithiasis. With the introduction of laparoscopic cholecystectomy (LCE),
the patients are operated on earlier for gallstone disease (GSD), which reduced the
incidence of choledocholithiasis in the western countries to 5%. Unfortunately, a

thorough medical history, physical examination, biochemical blood tests (total
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bilirubin, transaminases, amylase, lipase), ultrasonography (USG) of the abdominal

cavity is not always possible to detect a violation of patency of the distal common
bile duct before the cholecystectomy and avoid CBDI. In addition, a number of
patients are operated in emergency procedures when there is no way to do all
necessary tests.

Aim: To develop a program of treatment of patients with bile leaks after LCE.

Materials and Methods. Results of treatment of 216 patients treated in the
Institute of General and Urgent Surgery of AMSU in 2005-2013 is presented. Most
patients (112) were transferred after primary operations in other hospitals of the city
of Kharkiv and Kharkiv region. These patients were admitted in a period from 3 days
to 4 weeks from the initial surgery. The rest 104 patients underwent LCE in Institute.
There were 168 females and 48 males. Age ranged from 21 to 84 years. Patients were
examined by routine clinical and laboratory tests, ultrasound, CT, ERCP
fistulography.

Results. The primary intervention in all patients was LCE with subhepatic
drainage. Bile leak volume ranged from 100 ml to 1000 ml per day, the last
corresponded to the total external biliary fistula. The phenomena of jaundice occurred
in 15 patients accompanied with cholangitis in 8. 22 patients had intra-abdominal bile
collections, in 12 with signs of diffuse bile peritonitis. Following a comprehensive
clinical-laboratory and instrumental examinations aimed at assessing the general
condition of the patient, the presence of intra-abdominal complications, the presence
of the common bile duct obstruction, further tactics was determined.

The primary goal was the resolution of intraabdominal complications caused
by bile leaks. Thus bilomas were drained under ultrasound guidance in 6 patients,
relaparoscopy, drainage of the abdominal cavity was performed in 14, laparotomy,
choledocholithotomy, common bile duct drainage, drainage of the abdominal cavity
was performed in 2. 3 patients from this group required further interventions to
control bile leak after external drainage.

The next goal was to determine the cause of bile leaks. Patients with low-grade

bile leaks without local and general complications undergo conservative treatment,

Inter collegas. — 2015. — 1 (2).



73

which was effective in 56 cases (in these patients the cause of bile leaks remain

obscure). The remaining patients together with 3 patients that were drained for
intraabdominal bile collections underwent diagnostic tests (ERCP and/or
fistulography). The sources of bile leak were: gallbladder bed — 11 patients, cystic
stump — 22, CBDI — 73, in the rest cases the source was not identified. ERCP
diagnosed residual choledocholithiasis in 35 patients, stenosis of the distal common
bile duct due to chronic pancreatitis — in 18, stenosis of major duodenal papilla — in
20, CBDI without obstruction of common bile duct — in 61. In 7 patients ERCP was
not possible due to technical reasons (Billroth-II gastrectomy, a large parapapillar
diverticulum).

The main treatment for these patients was endoscopic. Endoscopic papillotomy
was performed in 73 patients, common bile duct stone removal — in 29 patients.
These interventions have proved effective in 98 (90.7%). Among the complications
acute pancreatitis was observed in 14 patients, of whom two with severe pancreatitis,
bleeding from papilla incision — in 2, which was controlled conservatively. There
were no deaths. 7 patients in whom ERCP was not possible and another 10 patients
who failed endoscopic treatment underwent laparotomy, drainage of common bile
duct. 57 patients had CBDI without obstruction of distal portion of common bile duct.
Endoscopic stenting was successful in 14 patients. The rest 47 patients underwent
open interventions for CBDI: repair of CBDI on T-drain or transhepatic drain in 7
cases; Rough-en-Y hepaticojejunoanastomosis in 40 patients. There were two deaths.
One patient with biliary peritonitis died due to multiple organ failure, other patient
died due to cardiac failure on the second postoperative day after Rough-en-Y
hepaticojejunoanastomosis.

Discussion. Bile leaks are rather frequent complication after gallbladder
removal. Despite the fact that the manifestation of this condition is characterized by
the bile discharge from the abdominal cavity, its causes and severity varies widely [1].
It may be self-controlled within 5-7 days bile leak, as well as life-threatening
condition with the development of bile peritonitis or persistent external biliary fistula

due to CBDI. All bile leaks are characterized by a particular source, which can be
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both intrahepatic and extrahepatic biliary ducts, and therefore the problem is often

discussed in the section of the LCE threatening complications like CBDI. The
frequency of this complication in the literature varies widely, and about its treatment
there are divergent points of view [2].

The first line tactical approach in patients with bile leaks after the LCE is the
identification of possible intra-abdominal complications (biliary peritonitis,
intraabdominal bile collections). For this purpose, thorough clinical assessment
together with diagnostic investigations (ultrasound and CT) is used. In presence of
the intra-abdominal bile collections minimally invasive techniques (drainage under
ultrasound guidance and relaparoscopy) were used. We prefer to perform
relaparoscopy in early period after LCE (14 cases) and percutaneous drainage under
US-guidance in more late terms (6 cases). Only in cases of diffuse bile peritonitis we
perform laparotomy, external biliary drainage, drainage of the abdominal cavity (2
patients). In the absence of intra-abdominal complications conservative tactic is used
initially. In other cases, measures, aimed to identify both the source and cause of bile
leak, are performed.

Carefully analyzing the clinical cases of bile leaks we noted the following
anatomical, technical and clinical predictors of this complication. Leak from cystic
duct stump develops usually for two reasons or their combination: on the one hand, it
1s difficult cystic duct stump closure (wide cystic duct, the presence of a small stones,
severe inflammatory changes in the cystic duct), on the other hand the presence of
bile hypertension in biliary tree (choledocholithiasis, constrictive papillitis, stenosis
of the distal portion of common bile duct, acute pancreatitis).

Injury of the bile ducts in the gallbladder bed occurred in the traumatic
separation of the gallbladder wall from the liver (especially in sclerosed gallbladder,
when the wall of the gallbladder is intimately fixed to the liver parenchyma), or in the
presence of aberrant duct in gallbladder bed.

The most dangerous cause of bile leak is CBDI. Its causes are listed in detail in
numerous papers and most accurately are described by the triad: dangerous anatomy,

dangerous pathology and dangerous surgery. In these patients, the elective tactics is
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used depending on the type and level of injury, presence of jaundice or intra-

abdominal complications. Minimally invasive approaches (endoscopic stenting) if
possible is first line approach during the last decade [3, 4]. However, open surgical
procedures do not loss their significance. They are considered in the following
situations: 1) the inability to perform ERCP (gastrectomy after Billroth-II,
contraindications), 2) the ineffectiveness of endoscopic interventions, and 3) major
CBDI. It 1s very important to determine the optimal time to perform repeated surgery.
In the presence of common bile duct drainage definite surgery can be postponed until
a month later, which favors remitting inflammatory changes in the area of
intervention and recovery of the patient.

Conclusions. The current trends of treatment of bile leaks after LCE are
focused on the use of minimally invasive techniques. This is primarily endoscopic
papillotomy, endoscopic stone removal if present and stenting. In addition, minimally
invasive draining interventions (under ultrasound control, laparoscopic) should be
used for intraabdominal bile collections. Open procedures are indicated for diffuse

biliary peritonitis, major CBDI when ERCP is not possible or contraindicated.
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Pe3tome. Y po06oTi npoBeeHUI aHai3 JiKyBaHHS 216 MaIli€HTIB 3 )KOBYEBUTIKAHHSIM
MICJIS  JIAMMApOCKOIMYHOI  XOJICIUCTEeKTOMIl. Y 56 XBOpUX BUTIKAHHS JKOBHYI
MPUIIMHWIOCH Ha TJ1 MPOBEJCHHS KOHCEPBATHMBHOI Teparii, 22 Malli€eHTH Maju
1HTpaaOOMIHAIBHI CKYITUEHHSI JKOBYl, III0 BHMAarajo JIpPEHYIOUYUX OIepallii,
OUTBIIICTh 3 SAKWX BUKOHAHO MiHIIHBAa3MBHO. EHAOCKOMNIYHA Maniioc)iHKTEPOTOMIS
BUKOHaHa 73 mauieHTam, y 29 3 BHIaJCHHSIM KOHKPEMEHTIB, €HJIOCKOMIYHE
CTEHTYBaHHSl rematukoxoiiefoxy — y 14. 47 mnamieHTam nOpoBeleHI BITHOBHI 1
PEKOHCTPYKTHBHI ~ omepaiii 3 TMPUBOAY IMOMIKOMKEHb KOBYHHX ITPOTOKIB.
MasnoinBa3uBHI ~ BTpy4YaHHS  MalOTh  NPOBIJHE  3HAYEHHS Yy  JIKyBaHHI
micasionepamiifHuX >KOBUYEBUTIKAHb, OJIHAK BIJKPUTI olepallii He BTPATUIM CBOTO
3HaYeHHS NMPHU HU3L OKa3aHb.

KiarwuoBi  cjoBa:  jamapockomiyHa  XOJICIMUCTEKTOMis,  KOBYEBHUTIKAHHS,
MOIIKOKEHHS )KOBUHUX MPOTOKIB

Pe3iome. B pabote nmpoBesieH aHanu3 JieueHus 216 MaldeHTOB C KeITUYeUCTCUCHUS MU
MOCJIe JIAMapOCKOMUYECKONW XOJICIIUCTIKTOMUU. Y 56 OOJBHBIX HCTCUYCHHUE KETUH
IIPEKPATUIIOCh Ha (POHE NPOBEINCHUS KOHCEPBATUBHOM Tepamuu, y 22 NAUEHTOB
OTMEUYEHBI MHTPAAOIOMUHAIIbHBIE CKOIUICHUS JKEITYH, YTO TPEOOBAJIO IPEHUPYIOIINX
omepanuii,  OOJBIIMHCTBO  HU3  KOTOPHIX  BBINOJHEHO  MHUHUUHBA3HUBHO.
OHIOCKONMUYECcKass ManuUIOCPUHKTEPOTOMHUS BBINIOJIHEHA 73 mamueHTtam, y 29 ¢
yYAAJIIEHHEM KOHKPEMEHTOB, 3HJOCKOITMYECKOE CTEHTUPOBAHUE FE€NaTUKOXO0JIE0XA - Y
14. 47 nauyieHTamM NpoOBEAEHBI BOCCTAHOBUTEIBHBIE U PEKOHCTPYKTUBHBIE ONEpalin
[0 MOBOAY IOBPEXICHUIN KETYHBIX NPOTOKOB. MalOMHBa3UBHBIE BMEIIATEIbCTBA
MMEIOT BEAylee 3HA4YCHHE B JICYCHHM IIOCICONEPALMOHHBIX KETYEHCTEUECHU,
OJIHAKO OTKPBITHIE ONEPALIMU HE YTPATUIIM CBOETO 3HAYEHUS MPU PsJie TOKA3aHUM.
KiroueBble cJji0Ba: JanapoOCKONMYECKAsl XOJELUCTIKTOMUS, IKETYEHCTECUCHHE,
MOBPEKACHHUE KEITUHBIX IPOTOKOB
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THE QUESTIONS OF A CHRONIC PANCREATITIS
PATHOGENESIS AND ITS COMPLICATIONS
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Abstract. Biochemical studies were performed in 47 patients with pancreatic
pseudocysts, aged 4.,58 = 7.38 years, male / female ratio of 8.4: 1. All patients were
operated on. Studies have shown that the level of IL-18 was higher in patients with
type I pseudocysts 1.9 times with type Il - 1.2 times and type 11l - 1.3 times compared
with the control. Such a tendency was noted for IL-6 and IL-8 against increase of IL-
10 in a 27.4-fold, respectively (I pancreatic pseudocysts type), 28.1 times (Il
pancreatic pseudocysts type) and 21.4 fold with IlI type of pancreatic pseudocysts.
The content of IL-18 and glutathione peroxidase in blood in different types of
pancreatic pseudocysts directly correlates with the severity of pancreatitis. We found
a close correlation between the level of IL-18 and glutathione content in blood at an
unfavorable prognosis of postoperative period.

All patients had development of endothelial dysfunction and endothelial damage, as
svidetestvovalo a significant increase in plasma VEGF respectively 176.4% (I type
pseudocysts), 129.2% (Il type pseudocysts) and 54.2% (1l type pseudocysts) relative
to the control. These data suggest that this creates favorable conditions for the
remodeling of the pancreas when the defect replaced cloth with lower levels of the
organization, such as scar and repeated cell injury leads to greater activation of
PSCs and increased production of extracellular matrix components.

Keywords: pancreatic pseudocyst, matrix metaloproteinaze pathogenesis.

The chronic pancreatitis (CP) concerns to group of chronic diseases of a
pancreas (P), mainly inflammatory causes, with phase-progressing focal, segmentary
or diffuse degenerate and its destructive changes of exocrine part, an atrophy of
glandular elements (pancreacytes) and replacement by their fibrous tissue; changes in
ducts system of P; cysts and calculus formation; different degree disorder of exocrine
and endocrine functions. CP is polyetiologic disease of P which develops owing to
attacks of acute pancreatitis (AP) or traumas of P. As for literatures testify,
prevalence CP nearly 30 cases on 100 000 persons [1]. Priority directions of modern

researches in pancreatology understand the mechanism of loss functioning of P tissue
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and replacement by its connective tissue. The development of fibrous changes of P,

as consequence of the dynamic cascade of cytokine, chemokine, factors of growth
and many other factors, balance infringements between processes of synthesis and
disintegration proteins of extra cellular matrix (ECM) with its accumulation and
degradation [2]. Pancreafibrosis now it is considered as the leading pathological
mechanism of development CP and its complications, and main role in this process
perform pancreatic stellate cells (PSCs) [3, 4].

The hypothesis formulated by us became a basis for research carrying out that
in hypoxia and ischemia conditions of P after its damage, angiogenic factors support
endotheliocytes activation and proliferation, which comes to the end with processes
neovascularization, and insufficient degradation of extracellular matrix is the cause of
progressive fibrosis and remodulating P with development of complications. Thus we
considered that re modulating of P is heterogeneous process which leads to changes
in a connecting fabric and infringement of structure and function of P.

The work purpose — to define profibergenic mediators, markers of endothelial
dysfunction and hemostasis at patients with different types complications of pancreas
pseudocysts.

Materials and research methods. The investigation is approved by Ethical
committee. The participants have been completely informed. Researches was done at
47 patients in age average (43,58 + 7,38) years, a parity of the man / women 4:1.

Criteria of inclusion: pseudocysts of P on classification A. D'Egidio and M
Schein: to I type are carried postnecrotic pseudocysts of P, which were formed after
episode of acute pancreatitis or traumas of P; to II type — postnecrotic pseudocysts of
P, which were formed owing to attacks of AP at patients with CP; to III type —
retention cysts which arose after CP as a result of pancreas channels stricture [4].

Criteria of cutting off: in our research did not include patients with a liver
pathology (hepatitis, cirrhosis, cancer) and cancer of P, the secondary arterial
hypertension, accompanying endocrine, autoimmune, oncology pathology, with the

expressed infringements of a warm rhythm and conductivity, with acute heart attack,
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acute heart insufficiency, cardiomyopathy, accompanying mental diseases, narcotism,

alcoholism.

All patients have been divided into three groups: the first — patients with I type
pseudocysts of P, complicated by suppuration (12) and acute bleeding in a cavity of
cyst (2); the second — patients with II type pseudocysts of P (12 — suppuration, 3 —
bleeding in a cavity of cyst, 1 — rupture of cyst with a bleeding in abdomen cavity);
the third — III type pseudocysts of P (17 patients the fibrous-degenerate pancreatitis
complicated by development by secondary portal hypertension, mechanical jaundice,
etc. Groups of patients were comparable (y2=1,234, p>0,05).

Clinical investigation included estimation of complaints, gathering of the
anamnesis of the basic disease and accompanying pathology, an estimation of
anthropometrical indicators (height, weight, an index of weight of a body),
electrocardiogram, definition of the basic clinical and biochemical parameters of the
blood and urine, ultrasonic, CT, MRT, radiographic examination of stomach and
intestine. Was done an estimation of inflammation factors, hypoxia and conditions of
fabric reconstruction of P. Defined VEGF, MMP-9, it inhibitor TIMP-2 and a
complex with inhibitor (MMP-9/TIMP-2 in serum blood with use immune-enzyme
method: IL-6, MMP-9, TIMP-2 research by commercial diagnostic sets of firms
R&D Diagnostics Inc. (USA): Human MMP-9 Quantikine ELISA Kit, category
DMP900; Human TIMP-2 Quantikine ELISA Kit, category DTM200
<http://www.rndsystems.com/Products/DTM200>); Human IL-6 Quantikine ELISA
Kit category D6050; Human TGF-beta 1 Quantikine ELISA Kit category DB100B.
Definition of plasmatic level IL-8, IL-18 and IL-10 was carry out by immune-enzyme
method and test systems manufacture «Bender Medsystems» (Austria). Glutathione
peroxidase (GPO) blood activity investigated on spectrophotometer. A method
principle: GPO (1.11.1.9) catalyzes oxidation reaction of restored glutathione in
presence of a cymene substrate which is an oxidizer. Activity of enzyme defines on

decrease of substratum G-SH in color reaction on hydrosulfide groups with Elman
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reactant [5]. Malonic dialdehyde (MDA) in blood serum defined by

spectrophotometric method on L.I. Andreevoj and co-authors (1988).

Statistical processing of results was carry out by software package
"Biostatistics" (Russia). The correlation analysis applied to an estimation of
communication of two quantitative values and was carrying out by Spearmen method
and the one-factorial dispersive analysis.

Results and their discussion. Clinical displays and the laboratory
characteristic are resulted in tab. 1. At 22 (46,8 %) patients hyperthermia was
observed, at 16 (34 %) — jaundice, at 9 (19,1 %) — disturbance of duodenal patency, at
8 (17 %) — disturbance P and at 4 (8,5 %) — wirsungolithiasis, at 14 (29,8 %) —
regional portal block. Complications are noted at all patients: pseudocyst of P
suppuration at 100 % of the first group, obstruction jaundice at 23,5 % of the second
and 57,1 % of the third group; disturbance of duodenal patency 7,1 % of patients of
the second and 26,7 % — the third group; calcification of P at 24 % patients of the
third group; wirsungolithiasis at 14,3 % patients of the third group; regional portal
block at 14,3 % patients of the second and 21,4 % — the third group; compression of
adjacent organs — at 42,9 % patients of the second group; association of different
complications — at 28,6 % patients of the second and third group.

The basic concept of optimum complex of patients treatment which we use
since 90th years old of last century, the maximum preservation of functional P
reserve, which is based on use of four basic directions at all stages is: 1) the control
of abdomen pain; 2) the treatment of maldigestion syndrome; 3) "management" of
complications; 4) as it is possible preservation of organs parenchyma at surgical
interventions on P. All patients have been operated. At I type pseudocyst of P have
been used puncture drainage interventions under ultrasonic control (10 patients) and
open operative interventions with external drainage of pseudocyst cavities and
biological tamponade by omentum with external drainages, (4 patients). At II type
pseudocysts of P have been executed — drainages interventions under control by
ultrasonic (14), and at 2 patients — operative interventions with tamponade cyst

cavities in as a result of bleeding in a cavity. Patients III type pseudocyst of P after
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preliminary punctures under ultrasonic control was done resection of ventral parts of

head of P by Frey (11 patients), a subtotal resection of head of P by Bern

modification (3 patients) and cystodigestiv drainage (3 patients). From 47 analyzed

patients has died 1 from arrosion bleeding.

Table 1.

The clinical- laboratory characteristic of patients with pseudocyst of P

(Me (Q1-Q3))

Indicator / control

Groups of patients

The first (n=14)

The second (n=16)

The third (n=17)

Age 43,6 (26-55) 45,4 (34-59) 44,2 (32-57)
M/F 12/2 12/4 14/3
Body masses index, kg/m? 24 (21-28) 23 (21-26) 21 (20-26)
Blood leukocytes, x 10%/1, 14,8 9,7 8,2
6,23 (5,2-8,5) (12,1-18,7)* (5,5-11,9)* ** (5,9-10,8)*
Blood amylase, gr/hxl, 64,6 48,7 24.8
17,3 (14,5-24,7) (60,2-73,8)* (24,7-62,1)* ** (21,1-28,9)* **x*
General protein, g/l, 63,1 64,5 65,2
75,6 (65,9-81,3) (60,2-67,8)* (63,3-69,4)* (60,7-73,2)*
General bilirubin, mkmol/l 22,4 27,2 448
10,44 (9,1-16,2) (14,8-34,2)* (17,1-42,2)* ** (40,6-64,5)* ***
Alaninaminotransferaise
MEX], | 36 329’1 8)* 40 24257’23 * wox 39,9 g;,;; * won
27,8 (12,4-37.8) (36,7-94.8) (40,2-57.3) (39,9-52,7)
Aspartatarlil/[llréitlr’ansferalse 95.4 * 97.2 ) 96.5 )
29.44(14.2.35.6) (87,8-102,1) (91,2-112,3) (92,4-105,6)
Blood glucose, mmol/l 5,13 (4,1- 7,2 9,2 7,4
5,9) (5,6-12,4)* 8,7-14,3)* (7,1-12,3)*
Blood creatinin, mkmol/l 85,5 89,5 77,9
71,7 (64,2-98.4) (78,1-115,3)* (81,3-93,8)* (62,6-89,7)* ***
IL-18, pg/ml 438.,4 292,06 299,7
235,7 (213,4-267,8) (363,01-488,7)* (256,45-305,2)* (247,6-324,7)*
IL-10, pg/ml 87,59 89,76 68,36
3,2 (0-8,6) (64,97-111,7)* (55,61-98,9)* (33,37-85,2)*
IL-18/IL-10 5 3.3 4,4
3,7 (0-31,1) (5,6-4,4) (4,6-3,1) (7,4-3,8)
IL-6, pg/ml 347,7 238.4 214,6
34,5 (2,1-45,3) (214,5-424,2)* (193,5-367,3)* ** (145,7-254,3)*
IL-8, pg/ml 198.6 99,02 87,8
15,6 (3,8-22,1) (178,2-212,4)* (86,3-123,5)* ** (66,5-102,5)*
MDA, mkmol/l 5,04 4,05 2,87
2,11 (2,04-2,24) (4,77-5,34)* (3,45-5,1)* ** (2,45-3,11)* **
GPO, mkkat/g x Hb, 9,7 11,25 13,75
6,12 (5,89-6,22) (8,91-12,1) (8,67-13,6) (12,1-16,8)

The note: * — it is authentic with control; ** — it is authentic between 1 and 2 groups;
%% it is authentic between 2 and 3 groups (p <0,05).
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Substantial increases of enzymes activity of LFT were observed at patients

with different types of pseudocysts of P. As testify cited given (tab. 1), level of IL-18
was above in the first group of patients in 1,9 times, in the second — in 1,2 times and
in the third — in 1,3 times in comparison with control (p <0,05). The tendency is
noted for IL-6 and IL-8 against increase IL-10 accordingly in 27,4 times (I type
pseudocyst of P), in 28,1 times (II type pseudocyst of P) and in 21,4 times at III type
pseudocyst of P. The possible increase in level IL-10 is attempted to reduce
production pro-inflammatory cytokines which continues to last.

At the same time, level anti-inflammatory cytokines at patients III type
pseudocyst of P on the average on 22 % was more low, than at patients with I type
pseudocyst and on 26,1 % — than at patients with II type. IL-18, also known as the
factor inducing IFN - v (IGIF). It has initially been characterized as potential inductor
synthesis IFN - y T - and NK- cells.

IL-10, derivative Tx2, it can be considered as the antagonist of some the
cytokines. So, IL-10 suppresses production IFN vy Thl. Besides, it brakes
proliferative answer of T- cells to antigens and mitogens, and also suppresses
secretion activated monocytes IL-1B, IL-6 and TNF. At the same time IL-10
stimulates secretion Ig B- cells. IL-10 also can stimulate synthesis Ig E that conducts
to development of hypersensitivity of immediate type. In the influence on cellular
immunity IL-10 has synergistic action with IL-4. At various pathological conditions
increase of level IL-10, this increasing is bad prognostic sign. IL-10, powerful
transforming grossing factor (TGF) b, regulate a regeneration phase, reduces fibrosis
and atrophy.

Detailed studying of cytokines effect can be base for working out of medicines
for treatment of acute and chronic pancreatitis [6]. So, by us it has been established
that maintenance IL-18 and glutamic phase (GF) in blood serum, at various types
pseudocysts of P, directly correlates with condition patients, and simultaneous
decrease GF and increase IL-18 in comparison with indicators which were registered

the day before, on 30 % and is more connected with the bad prognosis (r = - 0,87, p

Inter collegas. — 2015. — 1 (2).



83

<0,01). In our opinion, it testifies to deep depression of antioxidant protection, an

exhaustion of its reserves as result of lipid peroxidation activation and oxidant stress.
Modern researches have proved, that the pancreatitis is initiated as an inflammation
condition, destruction of acinar and ducts cells, intra — and perilobular fibrosis and
sclerosis parenchyma of P. According to experts, necrosis, apoptosis and fibrosis are
dynamic processes and accompanied by polypeptide control which concerns TGF-bl,
one of which functions is balance regulation between the negative and positive
processes occurring in P tissue [7]. At experimental researches it has been established
that hyper production TGF-bl promotes induction at animals as pancreatitis, and an
accompanying TGF-a-diabetes [8]. TGF-bl activates pancreatic stellate cells and
strengthens them synthesis of extracellular matrix (ECM), including collagen I and
IIT types. This cytokine inhibit degradation of (ECM) at the cost of specific
metalloenzyme activity decrease [9]. TGF-B1, which is key profibrosis cytokine, has
been significantly raised at patients of all groups. Pseudocysts of P accordingly on
1807,5 %, 521,9 % and on 412,2 % in comparison with control group that, obviously,
testifies to one of roles conducting it in development intra — and perilobular fibrosis
irrespective of the trigger mechanism of pancreatitis development and its
complications. However the maximum increase TGF-B1 nevertheless was observed
in group of patients with acute pseudocysts of P, were formed after 4-6 weeks from
beginning of AP.

It is established that definition circulating TGF-B1 can display various stages of
a current of a pancreatitis and expressiveness of complications which develop in
various terms from the disease moment. The obtained data will be coordinated with
opinion of authors [5, 6, 9, 10, 11], which have proved that the transforming factor of
growth B1 (TGF-B1) — is predictor which influences the processes of proliferation
fibroblasts initiation, synthesis of components ECM, cooperation cells of an
inflammation (first of all macrophages). In experimental works on animals the high
expression of TGF-B1 in acute phase of an inflammation and in a late stage of
fibrosis is defined, and influence on immune system effects TGF-p 1, with inhibit

functions prevailed. TGF-f1 stimulates structure PZH change, it remodeling, has
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important role in development fibrosis and potentiating apoptosis cells of P. This

morphological reorganization can be a basis of pancreatitis pathogenesis.

It is known, that IL-6 is one of the most active cytokines, participating in
inflammatory reaction. In researches which we have spent, level 1L-6 has appeared
considerably raised in all groups of patients with pseudocysts of P in comparison
with control. In case of TGF-B1 level research in blood, increase IL-6 was maximum
at patients with I type pseudocysts of P, that will be coordinated with researches
which discuss the status of cytokine as an ischemia biomarker [12, 13]. At all types
pseudocysts of P the level of gelatinize B increased in relation to control group (fig.
1). At patients with I type pseudocysts of P the level of MMP-9 was raised on 73,5 %,
at Il type — on 64,7 % and at III type - on 45,5 % accordingly (p <0,001).
Concentration of the inhibitor matrix metalloproteinase (TIMP-2), was on the
average on 51,6 % above at patients with I type pseudocysts of P, than at control
group (p <0,001); at patients with II type of distinction were doubtful; at patients
about III type — level TIMP-2 was an average on 9,6 % more low, than an indicator in

control group (p <0,05) (fig. 2).
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Fig. 1. Maintenance MMP-9 in a blood at patients with pseudocysts of pancreas
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Fig. 2. Maintenance TIMP-2 in a blood at patients with pseudocysts of pancreas

Coefticient of MMP-9/TIMP-2 (coefficient of MMP-9 inhibition) was above at
patients with I and II types pseudocysts of P, and has made accordingly 6,3 and 7,1
(in control group — 2,45) (p <0,001). At patients with III type pseudocysts the
inhibition factor on MMP-9 was more low, than in first two groups, but on 109,8 %
exceeded indicators of control group (p <0,001). Parity MMP-9 / TIMP-2 was above
at patients of 2nd group and on 189,8 % exceeded indicators of control group, on
12,7 % — indicators which have been fixed in 1st group of patients and on 38,1 % —
indicators which have been fixed in 3rd group of patients (p <0,05) (fig. 3).

It is known that in the course of the development pseudocysts of P during the
early period (the first 4-6 weeks from the beginning of acute pancreatitis), there
passes a number of stages: 1) accurately prospective progressing inflammatory
infiltrate 2) acute congestion of a liquid; 3) formation encapsulate congestions of the
liquid with amylase and limited by fibrous tissue of peritoneum. Absence of
epithelium allows differentiating pseudocyst and new cysts. Among the basic

components which produce activated PSCs is collagen of I type and in smaller
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quantities collagens of III and IV types, and also fibronectin, laminin, hyaluronic acid,

etc.
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Fig. 3. Inhibition factors on MMP-9 at patients with different types pseudocysts of
pancreas

For disintegration ECM answer metalloproteinase matrix — as endopeptidase
group, which are made PSCs, and them proteolytic activity is regulated by tissue
inhibitors — protein group, which the same produced by PSCs. Expression regulation
of metalloproteinase occurs at three levels: 1) by genome; 2) by activation of
proenzymes and 3) by inhibition of enzymes activity with the assistance of tissue
inhibitors. Modulators of expression of MMP are TNF-a, IL-1b, IL-8, IL-17,
epidermal growth factor (EGF), transforming factor of growth (TGF), etc. All of
them cause proof functions disturbance of various types of immunocompetent cells
[14]. Osteocalcitonin, doxycycline, retinoids, glycosaminoglycans to inhibit by
expression of MMP.

The expression of MMP is name the major factor in development of
degradation ECM, "critical step" in it remodeling, the marker of inflammation

activity, of fibrosis and sclerosis of P. Hyaluronic acid, tissue inhibitors MMP
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(TIMP-1, 2), laminin, leptin, collagen of IV type, etc. are used as the indicators

reflecting quantity of a connective tissue [15].

Activity of enzymes depends as on level of an expression of their genes, and
presence of activators and inhibitors. MMP, basically, concern to "induced" enzymes
which transcription submits to variety factors: steroid and thyroid hormones,
cytokines, growth factors, chemical agents, etc. The exception makes MMP-2 which
expression occurs on constitutional type, and regulation of activity of enzymes at post
transmitting level is carried out by activation of zymogens or interaction with tissue
inhibitors MMP [16, 17].

Contribution of PSCs to pathology of P is not limited to superfluous production
of a connecting tissue, but also they stimulate growth factors, transforming factor
(TGF-b), platelet (PDGF), etc. Besides, the bacterial infection and endocellular
production of oxygen radicals [18] promote formation strengthening P fibrosis.
Proliferation PSCs leads to formation of new blood vessels. These processes grow
out of development P hypoxia and actions vasoactive mediators and cytokines:
nitrogen oxide and other factors [19]. The process of angiogenesis is necessary for
long adaptation of tissue in the conditions of damage, and the main mechanism of
regulation of processes angiogenesis vasoactive is liberation of angiogenic factors.

Angiogenesis can be induced by processes an increase of concentration of
stimulators and decrease level of inhibitors, or a combination of those and other
processes. Thus, the essence of angiogenesis processes consists that after expansion
of vessels and increase of their permeability occurs compression of endothelial cells
and reduction of density of intercellular contacts. At pathological processes
angiogenesis amplifies that can influence on the processes in ECM [20].

Vasculoendothelial growth factor (VEGF) — potential mitogen for epithelial
cells of vessels. It strongly influences permeability of vessels, is powerful angiogenic
tissue, participates in processes neovascularity at various pathological situations, is
studied last years, including CP. Thus, the conducted researches have shown that the
aggressive and heavy current at patients with pseudocysts of P (8 and more points on

scale SOFA) associates with presence of higher values of level MMP-9, and
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progressing fibrosis and development of complications in patients III type of

pseudocysts associates with inhibition of TIMP-2. Thus the average level of a studied
indicator, was not only more low, than at patients of the first and second groups, but
also on the average on 9,3 % was below indicators of control group (p < 0,05). We
had been spent studying of intragroup correlation communications between VEGF
(indicator of hypoxia and damages of endothelium), MMP-9 and TIMP-2 to blood of
patients with pseudocysts of P (tab. 2). The conducted researches have shown, that in
at all types pseudocysts of P there was a positive communication only between level
MMP-9 and VEGEF: at I type it has made 0, 57 (p <0,05); at II type — 0,76 (p <0,05);
at I1I type — 0,68 (p <0,01). Results of research show that at all patients development
endothelium dysfunctions with damage of endothelium to what substantial increase in
plasma of blood VEGF accordingly on 176,4 % (1 group), 129,2 % (2 group) and on
54,2 % (3 group) in relation to control (p <0,05 testified) was observed.

Thus, by means of the single-factor dispersive analysis it is possible to estimate
the importance of distinctions between average values of indicators in four groups.
Apparently from resulted data, at confidential probability of 0,95 % (p <0,05)
indicator MMP-9 significantly differs in all four groups. For TIMP-2 distinctions are
observed only for the first and third groups of patients as among themselves, and in
relation to control and to the second group. Average relations of MMP-9 / TIMP-2
are significantly various only for control group and the third group among themselves
and in comparison with the first and second groups. High activity of MMP-9 and
TIMP-2 at patients with I and II types pseudocysts of P, probably, is caused by
compensatory reaction, directed on suppression destruction of collagenic network
(basically - collagen 1V) and on the prevention further reorganization of connecting
tissue of P. At progressing fibrosis of P (the third group of patients) MMP-9 and
TIMP-2 decreased in comparison with the first and second groups of patients. At III
type pseudocysts of P the level of gelatinize was on 83,6 % above indicators of
control group, but on 51,4 % and on 35,1 % more low, than at patients with I and II
types pseudocysts of P. Thus average level TIMP-2 accordingly on 40,4 % and 11 %

(p <0,05) in the third group of patients was more low, than in the first and second
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groups. It is known that MMP-9 is the induced enzyme which transcription depends

on variety of factors: level of cytokines, factors of growth, chemical agents etc., and
this enzyme plays an important role at chronic phases of various illnesses [21].
Table 2

Intragroup correlation communications between levels VEGF, MMP-9 and
TIMP-2 at patients with pseudocysts of pancreas

I type of pseudocysts of pancreas

VEGF MMP-9 TIMP-2
VEGF 1,0000 0,57, p<0,05 0,09, p>0,05
MMP-9 0,57, p<0,05 1,0000 —-0,23, p>0,05
TIMP-2 - 0,23, p>0,05 0,09, p>0,05 1,0000
II type of pseudocysts of pancreas
VEGF MMP-9 TIMP-2
VEGF 1,0000 0,76, p<0,05 0,25, p>0,05
MMP-9 0,76, p<0,05 1,0000 0,24, p>0,05
TIMP-2 0,25, p>0,05 0,24, p>0,05 1,0000
I1I type of pseudocysts of pancreas
VEGF MMP-9 TIMP-2
VEGF 1,0000 0,68, p<0,01 0,07, p>0,05
MMP-9 0,68, p<0,01 1,0000 0,3, p>0,05
TIMP-2 0,07, p>0,05 0,24, p>0,05 1,0000

The regress of extracellular matrix occurs also because of apoptosis of PSCs.
Further all depends on, whether action of the harmful factor (viruses, autoantibody,
toxins, etc.) stops. If the pathogenic factor stop it works, there is collagen
degradation. Such variant is favorable and similar supervision are described at
patients with a syndrome of overload by iron and copper, alcohol-induced liver
defeat, chronic virus hepatitises after virus elimination, hepatitis etc. [21]. These

researches allow us to assume that in conditions of hypoxia and ischemia of P, as a
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result of its damage by, angiogenic factors there is an activation and proliferation of

endotheliocytes, which comes to the end by remodeling of vessels and
neovascularization processes. Owing to infringements of balance between synthesis
of proteins and their disintegration the structure pancreocytes of P is changes. Delay
of processes of recycling of extracellular matrix components, which collects in a zone
of damage of P, conducts to delay of a reparation processes and can be main cause of
fibrosis with development of CP and its complications, including — as a result of
repeated influence of factors exogenous and endogenous nature and activation PSCs,
about what can increases in concentration TIMP-2 and increases of factors of
inhibition MMP-9 at all types pseudocysts of P. Accordingly it creates favorable
conditions for remodeling of P when, defect of organ parenchyma is replaced with a
tissue, for example — scar, and repeated damage of cells conducts to bigger activation

PSCs, that promotes formation of CP and its complications.
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Pe3tome. IlpoBeneHo OioXiMiuHI AOCHIKEHHS y 47 XBOpUX 3 TCEBIOKICTaMHU
I1IUTYHKOBOT 31034, Y Bimi 43,58 + 7,38 poky, CIIBBITHOIIIEHHS YOJOBIKH />KIHKH
8,4:1. XBopux Oyj0 pO3MOALICHO HAa TpU TPYIHU 3riTHO Kiaacudikallii MceBAOKICT
nianoTyHkoBoi 3anmo3u 3a A. D'Egidio ta M. Schein (1991). Bcei xBopi Oynu
orepoBani. Pe3ekiito BeHTpanbHOT yacTUHH TomiBku 113 3a ®peem BukoHano y 11
namieHTiB, cyOToTanmbHy pesekuito romiBku [13 3a bepHcbkoro Meromukor — 3,
ApeHyBaHHS MOPOXKHUHU KICTH — y 14 (y moeIHaHH1 3 MPOTOKOBOIO cuctemoro [13 —y
3), OyHKUIAHO-ApeHyloul BTpydaHHi mix koHTpojieM Y3J[ — y 10, BigkpuTi
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OTiepaTUBHI BTPYYaHHS Ta 30BHIIIHE JIPEHYBAaHHS IMOPOKHUHMU TCEBAOKICTH — y 4
xBopux. 3 47 malli€HTIB, MO0 aHATI3YIOThCA, moMep | BiJ apoO3WBHOI KPOBOTEHI.
[IpoBenene nociipKeHHs MiATBEPAMIIO, 0 piBeHb [L-18 OyB BummM y xBopux Ha |
tun ncesaokict B 1,9 pasu, Ha Il tun — B 1,2 pa3u 1 va Il tum — B 1,3 pasu y
nopiBHAHHI 13 KoHTposieM (p<0,05). [loxiOna TenaeHuis Bin3HaueHa u s IL-6 ta
IL-8 na Tm migBumenss 1L-10 BigmosigHo B 27,4 pa3u (I Tun ncepaokict 113), B 28,1
pasu (II tun ncesmokict I13) ta B 21,4 pasu npu III tum ncesmokict II3.
BcranoBneno, mo BMicT IL-18 1 riayraTioHmepokcuaasu B CHPOBATIIL KPOB1 IpH
PI3HHX THUMIAaX TMICEBAOKICT MiJIUTYHKOBOI 3al03d Oe3M0CepeHbO KOpEIIoE 3
TSOKKICTIO TMaHKpeaTtuTy. Hamu BusiBiIeHO TICHY Kopensaniro MK piBHem IL-18 1
3MICTOM TJIyTaTIOHNEPOKCHAA3Ud B KPOBI MPU HECHPUITIMBOMY IPOTHO31 Mepediry
micys onepariiaoro nepioay: r=— 0,87, p<0,01

JocnipKkeHHsIMH TATBEp/KeHa BUCOKa akTUBHICTE MMII-9 ta TIMII-2 y
xBopux Ha | ta Il Tunu ncespokict I13, 1110, MOXKIMBO, 3yMOBJIEHO KOMIIEHCATOPHOIO
peakili€ro, sKa HampaBlieHa Ha TMPUTHIYEHHS JECTPYKIii KOJAreHOBOI Mepexi
(mepeBaxkHo — kojareHy IV) Ta momepemkeHHs MOJaIbIIoi nepedyaoBH CIOIYYHOI
tkanunau [13. TIpu nporpecyBanni ¢idposy 13 (tpers rpyma xBopux) MMII-9 ta
TIMII-2 3HMKYyBaIKCh Y OPIBHAHHI 3 MEPIIOIO Ta APYroro rpynamu xBopux. [pu 11
tumi nceBgokict [13 piBenb MMII-9 6yB Ha 83,6% BuIlle NOKa3HUKIB KOHTPOJIBHOI
rpynu, ane Ha 51,4% ta Ha 35,1% HwxuuM, HiXK y XxBopux Ha I Ta Il Tunum ncepnokict
I13. Ilpu ubomy cepenniii piseabr TIMP-2 Bignosigno Ha 40,4% ta 11% (p<0,05) B
TPEeTii Tpyni XBOpUX OyB HMKYKUM, HDK B MEpIIi Ta APyTid rpynax. ¥ BCIX XBOPHUX
CIIOCTEPIraBcs PO3BUTOK €HIOTENANbHOI AUCPYHKIIT 3 MOIMIKOKEHHSIM €HIOTEIIIO,
PO 1110 CBIAYMJIO 3HAYHE MiABUIEHHA Yy ia3mi kpoBi VEGF Biamosinao Ha 176,4%
(I tum meeBaokicT), 129,2% (II Tun nceBaokict) Ta Ha 54,2% (111 Tom ceBaOKICT) IO
BITHOMICHHIO 710 KOHTpOO (p<0,05). OTpumani gaHi T03BOJISIOTH MPUITYCTUTH, IO
1€ CTBOPIOE CHPUSTIMBI YMOBHU JJIsI PEMOJEIIIOBAHHS MMIIIUTYHKOBOI 3aJI03U, KOJIU
AepeKT MapexuMu 3aMIllye€ThCs TKAHUHOIO 3 HIDKYMM pIBHEM OpraHizarii,
HampuKiag — pyoreM, a TMOBTOPHE YIIKOMKEHHsS KIITHH BEAE N0 1€ OLIbIIoi
aktuBalii PSCs 1 3011bIIEHHS NPOAYKIIIT KOMIIOHEHTA MO3aKJIITUHHOI MaTPHII].
Ku1r04oBi ci1oBa: 1ceBIOKICTH MIIUTYHKOBOI 3aJ103U, MAaTPUKCHI METAJIONPOTEIHABH,
aTOreHE3.

Pe3tome. IlpoBenenbl Ouoxumuyeckue wuccienoBanuss y 47 OONbHBIX €
MICEBJOKMUCTAaMHM MOJIKEIyJ0OUYHOM xene3bl, B Bo3pactre 43,58 =+ 7,38 ner,
COOTHOIICHHE MYXYUHBI/>KeHIIUHBI 8,4:1. BoabHbIe ObLIN pa3/ieseHbl Ha TPU TPYMIIbI
COTJIACHO KJIacCU(UKAIIUM TICEBIOKUCT MOKETyA0uHOM *kese3bl 1o A. D'Egidio u M.
Schein (1991). Bce GonbHble ObUIM OmepupoBaHbl. Pe3ekiius BEHTPaJbHOM YacTu
rosioBku DK o ®petro BeinonHeHa 11 GoyibHBIM, CyOTOTaIbHAs PE3EKIUS TOJOBKU
IDK no bepHckoit meToauke — 3, IpeHUPOBAHUE MOJIOCTU KUCThI — Y 14 (B coOueTaHUM
¢ mpotokoBoil cucteMor DK — y 3), myHKIIMOHHO-IPEHUPYIOIIHME BMEIIaTEILCTBA
nox KoHTposieM Y3U — y 10, OTKpbIThIE OIlEpaTUBHBIE BMELIATEILCTBA U HAPYKHOE
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JTPEHUPOBAHUE TIOJIOCTU TICEBAOKUCTHI — y 4 OonbHbIX. C 47 aHaIM3UpyeMbIX
00bHBIX, yMEp | OT appO3UBHOTO KPOBOTECUECHHUS.

[IpoBeneHHble HccheNOBaHUS JlOKa3aid, 4To ypoBeHb IL-18 Obu1 BhIle Yy
601bHBIX € | THIIOM TIceBIOKHCT B 1,9 pasa, co Il Tunom — B 1,2 pasa u ¢ Il Tunom —
B 1,3 pa3za no cpaBHeHuto ¢ koHTposieM (p<0,05). IlogoOHast TeHIEHIUS OTMEUEHa U
s IL-6 u IL-8 Ha ¢one noseimenust IL-10 coorBeTcTBeHHO B 27,4 pasza (I tun
nicepaokuct I10K), B 28,1 paza (II Tun ncesaokuct I[10K) u B 21,4 pasza nipu III tune
niceBaokuct I1DK. Ycranosneno, uto congepxanue IL-18 u rmyratuonnepokcuaassl B
CUPOBAaTKE KpOBH IIPHM PAa3HBIX THUIIAX [ICEBJOKHUCT MOJKEIYJOUYHOM IKEJe3bl
HEIOCPEICTBEHHO KOPPEIHUPYET C TSKECThIO NMaHKpeaTuTa. HaMu BbIsIBIEHA TecHas
Koppemsinus Mexay ypoBHeM IL-18 u conepkaHMeM TTyTaTHOHIIEPOKCHIA3bl B
KpPOBH IIPHU HEOJArONPUITHOM MPOTHO3E TEUSHHSI MOCICONEPAIMOHHOTO MEPHOJIA; I=
- 0,87, p<0,01

HccnenoBanusiMu NoATBEpAXKEHA BbICOKasgs akTUBHOCT, MMII-9 u TUMII-2 y
6ompHbIXx ¢ I w II Tumom mnceBmokuct I[DK, dYTtO, BO3MOXKHO, OOYCIOBICHO
KOMIICHCATOPHOW peakKIMeil, KOTOpas HalpaBl€HAa Ha YTHETEHHE JeCTPYKLUUU
KOJUIAr€HOBOM ceTh (IperMYyIIEeCTBEHHO — KoyulareHa [V) u mpenynpexaeHus
nanpHemen nepectpoiiku coeaunutenbHor Tkanu IDK. Ilpu mporpeccupoBanuu
¢udpoza IDK (tperbs rpynmna 6oapHbIXx) MMII-9 u THUMII-2 cHmwxkamace Mo
CpPaBHEHHUIO ¢ mepBod U BTOpoi rpynnamu 0onpHbIX. [Ipu 11 Tune nceBmokuct IDK
ypoBeHb MMII-9 6511 Ha 83,6% BbIlIE MMOKa3aTenaeil KOHTPOJIBHON TPYIIBI, HO HA
51,4% u na 35,1% unxe, ueM y 60abHbIX ¢ | 1 Il Tumom ncesnokuct [1K. [Tpu sTrom
cpennuid ypoBeHb TUMII-2 cootBerctBeHHO Ha 40,4% u 11% (p<0,05) B Tperseit
rpynre O0JbHBIX ObLT HUXKE, YEM B IIEPBOM M BTOPOU rpymmax.

VY Bcex 0OJIbHBIX HAOIOJATIOCh PA3BUTHE HHAOTEIHAIBHON TUCHYHKIHMH C
MOBPEKJIECHUEM DHJIOTENHS, O YEM CBUJIETECTBOBAJIO 3HAYMTEIHHOE MOBBIIICHHE B
miazme kpoBu VEGF cootBerctBenHo Ha 176,4% (I tun ncesmokuct), 129,2% (11
TAN TIceBAOKUCT) U Ha 54,2% (III Tun nceBAOKUCT) MO OTHONIEHUIO K KOHTPOJIIO
(p<0,05). TlonmyuyeHHbIE JaHHBIE IMO3BOJSIIOT MPEANOJIOKUTh, YTO 3TO CO3JaeT
OJIaronpuATHBIE YCIOBUSL JJIA PEMOJICTUPOBAHUS TMOJKEITYAOYHOM >Kee3bl, Kornaa
nedeKT Mapexumbl 3aMellaeTcsd TKaHbIO C 0oJiee HU3KMM YpPOBHEM OpraHU3alluH,
Hanpumep — pyoI1ioM, a MOBTOPHOE MOBPEKIECHUE KIETOK MPUBOAUT K elle OoJibliei
aktuBalu PSCs 1 yBeJIMUEHUIO MPOAYKIIMN KOMIIOHEHTA BHEKJIETOYHOTO MaTPHUKCA.
KiroueBble c¢Jji0Ba:  IICEBJOKHUCTBI  IOJKENYIOYHOW  JKENE3bl, MATPUKCHbBIE
METaJIONPOTENHA3BI, IATOTEHES.
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CONSCIENCE-BASED MEDICINE: NEW
APPROACHES TO THE MANAGEMENT OF
PROSTATE CANCER PATIENTS

Kharkiv National Medical University', Grigoriev Institute for Medical Radiology of
NAMSU?, Ukraine

Time to focus on patients not profit. Emphasize
medicine not money ... be a patient care
specialty ... ethics based on what is best for the
patient ... service to community.

R. G. Evens, 1989

...the absolute necessity for medical leadership to
recognize the need for change, establish common
professional values; create a vision, and provide
courage, strength, and passion to make the correct
strategic choices to empower the success of

medicine in the future.
R. W. Holden, 1998

Abstract. Almost half of prostate men cancer, the disease is benign and not life
threatening. However, some patients with aggressive tumors have manifestations that
can lead to death if not treated. Now the problem concerns to predict the nature of its
course. This will prevent useless severe treatment when most patients the tumor can
be controlled minimal therapeutic intervention or even just to keep the patient under
regular diagnostic control. At present there are real possibilities to confidently
enough differentiate the cases where a radical medical aid to the patient is needed
and where either only minimal therapeutic support or even just regular periodic
examinations and consultations would suffice. What is respectfully acknowledged at
major meetings and in editorials is not being applied to patients. The explanations
are complex and rooted in a conflict between knowledge and belief with disturbing
undertones of economic self-interest. It is time to practice conscience-based medicine.
Keywords: prostate cancer, management of patients, conscience-based medicine.

Prostate cancer (PC) is one of the most common men cancer. In North America
early expected number of new prostate cancer cases ranges from 219,000 to 240,000

cases and from 27,000 to 31,000 deaths [1-4]. As one of the five or six men will
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develop PC at some point in their lives. Incidence increases with age — more than

65% of cases are diagnosed in men of 65 and older [5, 3].

Moreover, 50% of men older than 50 years at autopsy have PC, but the
probability of clinical diagnosis is only about 18%. The estimated probability of
dying from PC for men is set at 2.8%, while the most common actual cause of death
of men diagnosed with PC are cardiovascular diseases [6, 7]. In another autopsy
study it was showed that highly differentiated prostatic intraepithelial neoplasia,
which is the precursor of PC, is present in almost 86% of men aged 80 years and
older [8]. In 30-50% of men who are diagnosed with PC, the disease is benign and
not life threatening [9].

However, some patients with aggressive tumors have manifestations that can
lead to death if not treated. Hence, early detection of aggressive forms of the disease
helps to reduce mortality in the treatment of localized disease and is the only chance
for successful treatment [10, 11]. Before the broad distribution of early PC detection
methods, including digital rectal examination and transrectal ultrasound studies and
measurements of serum PSA, in most cases PC was diagnosed in the stage of
progression of the disease and the men died within a few years after diagnosis.

So now the problem concerns not only accurate diagnosis of PC, but more
importantly, to predict the nature of its course. This will prevent useless severe
treatment when most patients the tumor can be controlled minimal therapeutic
intervention or even just to keep the patient under regular diagnostic control, which
should be guaranteed by using effective methods.

R. Choo et al. [12] and L. Klotz [13] propose to determine the decision to inter-
vene by PSA kinetics and/or histological progression of the tumor. This strategy
offers the attraction of individualizing therapy based on the biological behavior of
cancer. Paients with slow growing tumor will be spared the negative effects of radical
treatment, while patients with rapidly progressing cancer will benefit from this
therapy.

Many options for the management of patients with newly diagnosed PC are

availble. Magnetic resonance imaging (MRI) plays an important role in the early
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diagnosis of PC. Moreover, it helps identify the remains of the tumor after surgery or

relapse after treatment, when there is clinical or biochemical suspicion of it. The
feasibility to assess PC using conventional MRI, T1-and T2-weighted sequences, MR
spectroscopy, diffusion-weighted imaging, and dynamic contrast enhancement MRI
has been investigated. All forms of treatment to a greater or lesser extent alter the
MRI features of the prostate, and it is important to be able to distinguish between the
effects of treatment and recurrent or residual cancer to aid in further clinical patient
management [14].

Doubts exist with respect to the benefits of a broad screening for PC. In a
recently published European study has shown that screening for PC may provide a
reduction in mortality from this cancer by 20%, but to avoid one death 48 patients
should be radically treated [15]. This study emphasizes that although screening and
early detection provide benefits in terms of reducing mortality, yet they create a
significant risk of unnecessary treatment. This is a dilemma that underlies the
requirement of selective treatment approach. Estimates show that 50% of men who
have PC diagnosed on the basis of screening would not have any clinical symptoms
of PC during their lifetime [16]. To avoid excessive treatment of patients with not an
aggressive tumor, life expectancy and clinical manifestations, such as tumor stage,
PSA level, and biopsy Gleason should be taken into account [9]. Currently,
histopathological analysis of biopsy material obtained by transrectal ultrasonography
in check is performed on a Gleason scale. This leads to an underestimation of the
aggressiveness of the tumor in 26%-41% of biopsy samples compared with samples
obtained at prostatectomy [17-20].

There is evidence that screening for PC by PSA serum levels reduces mortality
from this disease, but this has a side effect — a high level of false-positive diagnoses.
The fraction of false-positives ranged from 3.3 to 12.1% in one round, and 12.5% of
men had at least one false positive result for three rounds [21]. Also indicated is that
digital rectal examination, transrectal ultrasound and PSA are limited as screening
tests due to-their lack of sensitivity, specificity and in efficiency costs [11, 22, 23].

PC, hyperplasia, and prostate inflammation are characterized by varying degrees of
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elevated PSA levels [24-26]. The growth rate in serum PSA during the year before

diagnosis (PSA speed), as shown in a number of researches, is significantly
associated with the time of recurrence, cancer-specific mortality [27-29], and external
beam radiotherapy [30]. In addition, conventional ultrasound, which is used for
biopsy guidance, 1 snot accurate enough for biopsy even in the Doppler mode [31].
Contrast-enhanced transrectal ultrasound is more sensitive for the detection of
malignant cells in the prostate without significant loss of specificity [32].

Researched were CT signs such as uneven edge of the prostate and obliteration
of the angle between the prostate and neighboring seminal vesicles. It became
apparent that CT data is neither sufficiently sensitive nor specific for the detection of
tumor sprouting, compared to what is needed for making therapeutic decisions. MRI
definitely has better contrast and spatial resolution than CT [33]. Many comparisons
of MRI features and pathological findings are published, and the literature contains a
number of MRI features for detection of extra capsular distribution tumors [34-42].

In a large study, E. Kuligowska et al. [43] determined the accuracy of PC
detection by means of: (a) gray and color Doppler transrectal ultrasound, (b)
excessive levels of PSA in blood serum, and (c) six fold transrectal biopsy under
ultrasound control. There also was a relationship between angiogenesis in the tumor
and biological activity of the tumor assessed by means of ultrasound data. Gray scale
ultrasound images found 41.1% of cancer cases, while color Doppler ultrasound
imaging revealed additional 15.8% (56.9% total) cases. By using biopsy 56.8% of
cancer cases were found, while a six fold biopsy revealed 43.2% more cancer cases
(100% total). Tumor hypervascularization that was determined by color Doppler
ultrasonography correlates with biological aggressiveness of tumors. PSA level was
normal in 30.5% of patients with PC. The authors concluded that gray scale
transrectal ultrasound even in combination with color Doppler ultrasound is
insufficient for PC screening, so biopsy should always be accompanied by a selection
of six biopsy samples.

Anatomical and metabolic prostate mapping with MR spectroscopy make it

possible to optimize treatment planning (expectant management, surgery, or
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radiotherapy- intensity-modulated or brachytherapy), and, therefore, to further

expand the role of MRI in achieving a truly individual approach to the patient
management [44].

M. McNaughton-Collins et al. [11] studied the effect of pelvic irradiation on
the serum PSA. Patients received irradiation at a total dose of 50.4 Gy or more (1.8
Gy per fraction) and 25.0 Gy with fractions of 5.0 Gy. Rapid rise in PSA level was
found during the first 3 weeks (up to 3.7-fold increase compared to the initial). At the
end of treatment PSA level was almost no different from the initial, and later declined
to 77%.

Thus, it can be noted that at present there are real possibilities to confidently
enough differentiate the cases where a radical medical aid to the patient is needed and
where either only minimal therapeutic support or even just regular periodic
examinations and consultations would suffice. Methods of the disease treatment vary
widely from observation without intervention to a very aggressive surgery or
radiation therapy, which is currently available in several variants. There is much
debate regarding the best or most acceptable treatment for different stages of the
disease.

Management options are numerous. A recent study of the primary treatment
received by 11,892 men with newly diagnosed PC showed that in approximately 7%
of cases active surveillance was elected, 50% — radical prostatectomy, 12% —
external beam radiation therapy (RT), 13% — brachytherapy, 4% — cryoablation,
and 14% — androgen deprivation therapy [45]. Other treatments, such as high-
intensity focused ultrasound and photodynamic therapy are also becoming
increasingly available. Continuous improvement and refinancing of these treatment
strategies, along with the trend towards early detection and reduction in PC stage at
diagnosis led to a 99% relative survival at 5 years after diagnosis [5]. However, some
patients showed recurrence of the tumor, which is often suspected based on digital
rectal examination or PSA levels increase. MRI may play an important role in the
evaluation of these patients. The choice of treatment depends on several factors,

including the probability of accurate diagnosis of PC, the degree of histological
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aggressiveness of the tumor, the age and overall health, including co-morbidities, as

well as the expected results and possible side effects associated with different forms
of treatment [46-48].

The optimal treatment for men with PC remains controversial for several
reasons. First, the possibility of setting an accurate diagnosis, so that imaging cannot
always identify metastatic PC. Second, the Gleason grade, which is one of the most
important factors predicting disease progression, is subjective and depends on the
interpretation of the present biopsy material by pathologist [49]. Third, screening for
PC based on PSA is not always certain. Fourth, an important consideration in the
choice of treatments given is the quality of life [50, 51]. Finally, given that most
patients with PC are men of advanced age, aging population makes it important to
carefully examine the results of treatment, so that they can have a very significant
impact on the overall health of the population. In this sense, the use of large
databases is extremely valuable and powerful resource for epidemiological studies
because the general population is more heterogeneous compared with hospitals or
centers of observational studies [52].

L.M. Franks [6] evaluated the results of a waiting strategy with selective
delayed intervention and using the definition of PSA progression or histological signs
as indications for early treatment of clinically localized PC. Active surveillance for
localized PC of low degree of aggressiveness may reduce the risk of over-treatment
of clinically insignificant tumors, while preserving the possibility of definitive
therapy for those patients who are transferred over time into the category of high risk.

There are several treatment options for localized PC: radical prostatectomy,
brachytherapy, external beam radiation therapy, androgen deprivation therapy and
active surveillance [52-55]. E. H. Zhou et al. [52] studied the relationship between
disease specific survival and the four standard methods of treatment (radical
prostatectomy, brachytherapy, external beam radiotherapy, androgen therapy) and
observation without treatment within 6 months after the diagnosis of PC. The study
included 10,179 men aged 65 years and older with prostate cancer cases diagnosed

between 1999 and 2001, and the follow up to 2005. Treatments were clinically
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acceptable treatment options for the disease. It was shown in this population-based

study that radical prostatectomy and brachytherapy is associated with improved
survival of patients.

One of the standard treatments for locally advanced disease is a radical course
of external beam radiotherapy combined with androgenic suppression. Large multi
center randomized trials in Europe [56] and North America [57] showed a high level
of disease-free survival when using this approach.

Brachytherapy alone or combined with external beam radiotherapy has been
widely recognized as a first line treatment for patients with localized prostate cancer
[58-60].

N. Pervez, et al. [61] studied the acute toxicity of intensity modulated radiation
therapy combined with androgen deprivationin patients with high risk PC. The total
local dose was 68 Gy in 25 fractions (2.72 Gy/fraction) for 5 weeks. Irradiated were
prostate and seminal vesicles. Simultaneously, pelvic lymph nodes received 45 Gy in
25 fractions. For the treatment of patients a tomotherapy unit with intensity
modulation was used. Manifestations of acute toxicity were recorded weekly during
treatment and in 3 months at the end. Maximum acute toxicity was as follows: 35%
of patients had grade 2 toxicity of the gastrointestinal tract, 6.67% of patients had
grade 3 and 33.33% grade 2 of the genitourinary toxicity. Three months after
radiotherapy (RT) the toxicity significantly decreased. Therefore, the investigated
mode of combined hormonal and radiation therapy is well tolerated.

C. R. King a. D. S. Kapp [62] consider, that after radical prostatectomy the
actual doses radical irradiation of prostate bed for both adjuvant radiotherapy (ART)
and salvage radiotherapy (SRT) have to be in the range of 60-70 Gy. Greater doses
would potentially achieve significantly greater disease-free tumor control rates. ART
is radiotherapy which is performed in the immediate postoperative setting, and SRT
is performed after a demonstrated in any way (e.g., biochemical) recurrence. ART
and SRT offer the potential for radical treatment after unsuccessful prostatectomy
(PE). Two randomized studies have demonstrated an improvement in disease-free

survival for ART after PE in patients at high risk, defined as pT3 or positive surgical
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margin [63, 64]. The positive role of SRT with biochemical relapse after PE has also

been demonstrated in numerous studies [66, 67]. In two studies of ART, the total
dose to the tumor bed was 60 Gy [64] and 60-64 Gy [65]. For SRT the American
Society of Therapeutic Radiology and Oncology has consensus to recommend high
doses of radiation, at least 64 Gy in the normal fractionation [68]. There is ample
evidence to support dose escalation to 78 Gy for radical RT in localized prostate
tumors [69-73].

However, the results of the many studies have shown that acute rectal reaction
depends on the dose and the degree of manifestations is also linked. Postoperative RT
leads to more acute manifestations of gastrointestinal toxicity than radical RT alone.
For postoperative RT it is wise to use various restrictions in dose [74].

RT and RPE are widely accepted treatments for clinically localized prostate
cancer. Although these methods have comparable results, a large number of patients
who choose RP eventually pass RT [75, 76] either in the adjuvant or salvage form.
Depending on the pathological results (e.g., extra capsular penetration, seminal
vesicles invasion, positive surgical edges) patients undergoing initial primary RPE
may need ART with or without hormone therapy. ART is often administered after
RPE to patients with high risk (e.g., extra capsular penetration, seminal vesicles
invasion, positive surgical edge, high pT or high Gleason grade) and as has been
shown to reduce the risk for metastasis and biochemical recurrence in men with
positive the pathological results of the RPE [76]. In addition, patients who initially
had RPE then may be subjected to SRT through sustainable growth PSA as
biochemical sign of recurrence. The question of whether the RT should be performed
immediately or postpone on term for improving the PSA remains controversial [76,
77]. The choice between these treatments (RT with or without hormone therapy,
primary RPE plus ART) is largely dependent on their adverse effects and benefits for
the patient.

Common side effects of normal tissue as complication of RT include lesions of
the rectum and/or bladder. Both acute and late lesions of the gastrointestinal tract and

urogenital system after high dose RT were documented. Since toxicity may
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eventually become more significant, acute toxicity is an important predictor of late

toxicity. Since toxicity may eventually become more significant, acute toxicity is an
important predictor of late toxicity [78—82]. Acute side effects can be very serious
and lead to interruption of the planned treatment in 10% of patients [83].

Permanent brachytherapy with I-125 and Pd-103 implants at high biologically
effective dose of 200 Gy gives 96.9% local control of PC [84]. One of the important
benefits of permanent implantation of radioactive grains in the tumor is a very
conformal high dose of irradiation to the prostate gland. High doses, as it shown
above, are necessary for malignant tumor eradication and significantly reduce the
likelihood of biochemical (level PSA) recurrence of the tumor [85, 86]. Therefore
various brachytherapy schemes are often used to control tumors in all stages. The
results of treatment are usually evaluated by means of biochemical control [87]. The
problem of using PSA as an endpoint of a positive treatment outcome is that it does
not distinguish between those patients with a systemic recurrence compared to local.
In the past, digital rectal examination was used to assess local control. Currently
accepted is that prostate biopsy is the best method for determining residual or
recurrent local disease [85].

In an editorial in the "Journal of clinical oncology" Anthony Zietman [88] from
Harvard Medical School wrote: «What began as a small crack in the solid concept of
early detection and early treatment for prostate cancer has now widened and spread.
Despite imperfections which limit their interpretation, the recently published
randomized screening trials show there is only a small — or even no — improvement
in survival from early detection over the first 10 years [15, 89]. One trial also showed
that the number of patients (around 50) that must be treated to save one life is
alarmingly high [89]. These data come at a time when medical spending, long
recognized to be beyond the nation’s means, is to be tightened and restructured along
evidence-based guidelines with care being directed preferentially toward areas of
proven benefit. The Institute of Medicine has drawn up national priorities for
comparative effectiveness research, and the management of localized prostate cancer

sits squarely in the first quartile [90]. Indeed, it is the top-ranking oncologic priority.
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A perfect storm of clinical evidence and economic reality has arisen in which

urologists and radiation oncologists need to examine the evidence, examine their
souls, and start to carefully look at every new patient asking, before anything else —
is treatment really needed at all? If it is not, and that will frequently be the answer,
then they must be prepared to lead the patient along the less financially rewarding
and decidedly unglamorous path of active surveillance. The training of resident
doctors has to date been so focused on cure, and the culture of early detection/early
treatment so deeply ingrained, that it is little wonder that this shift in thinking is yet
to reflect itself in everyday practice. What is respectfully acknowledged at major
meetings and in editorials is not, in the daily reality of the clinic, being applied to
patients. Indeed, in the United States, the proportion of men being managed
conservatively has actually been declining [92]. The explanations, as hinted, are
complex and rooted in a conflict between knowledge and belief with disturbing
undertones of economic self-interest. It is time to practice conscience-based

medicine.
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Pejgepar. Maibxe y MOJIOBHMHM XBOPHUX Ha pak MpPOCTaTH, XBOpoOa MpOTiKae
JTOOPOSIKICHO 1 HE 3arpoXkye >KUTTIO. AJle y ACSIKUX MAIl€HTIB MyXJIUHU OYyBalOTh 3
arpeCUBHUMU MPOSBAMHU 1 MOXKYTh MPU3BECTH 10 CMEPTLAKILO HE JIKYIOThCS. Takum
YHHOM, Hapasl CTaBUTbCs MpoljemMa MpOTrHO3yBaTH XapakTep ii mepediry. Lle mactp
MO>KJIMBICTh 3alI00ITTH MapHOTO TSKKOTO JIIKYBaHHS y BUIAJKaX, KOJIU y OUIBIIOCTI
XBOpHUX MyXJIHHY MOXXHA KOHTPOJIOBATH MIHIMAJIbHUM TEParleBTUYHUM BTPYUYaHHSIM
a00 HaBITh BECTH XBOPOIO JIMIIE i PETYJSIPHUM IarHOCTUYHUM KOHTPOJIEM.
Hapasi icHyOTh peajgbHI MOMXJIMBOCTI JOCTAaTHbO BIIEBHEHO Au(EpEeHIIIOBATH
BUMAJKA 3aXBOPIOBaHHS, KOJM HE O00XigHA paJuKalbHa JIIKyBajdbHa JIOIOMOTra
XBOPOMY BiJ] THX, [0 MOTPEOYIOTh a00 MiHIMAJIbHY TE€pareBTUYHY MIATPUMKY, a00 kK
JUIIE PEryspHUN TEeplOAUYHUN OrJIsA] 1 KOHCYJbTAIlllo. Alle Te, II0 3 MOBaror
BHU3HAHO HA BEJIMKUX HapaJax Ta B PENAKLIMHMX CTATTSIX, HE CTAJIO MOBCIKIACHHOIO
KIIHIYHOIO peaibHICcTIO. [losCHEHHs € CKIaAHUM 1 i€ KOpPIHHAM y KOHQJIIKT MK
3HaHHAM 1 BIpOIO 3 TPUBOXKHHMM BIJITIHKOM €KOHOMIUHHUX 1HTepeciB. HacrtaB wac
MEAMIIMHU, 3aCHOBAHOI HAa CYMJIIHHI.

Kurouosi ciioBa: pak npocratu, BeICHHS XBOPOT0, CyMIIIHHAa MEAUIIMHA
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Pedepar. [IpuMepHO y OJIOBUHBI 3a00JIEBIITUX PAKOM MPOCTATHI O0JIE3HBb MPOTEKAET
T00OpPOKAYECTBEHHO M HE YrpokaeT *u3HH. HO y HEKOTOpHIX MAIMEHTOB OMYXOJIb
MMEET arpecCMBHOE TEYEHUE M MOXKET MNPUBECTHU K CMEPTH, €CJIH HE JICUUTh.
CrnenoBaTeNibHO, HBIHE TPOOJIEeMa COCTOUT B TMPOTHO3HPOBAHUM XapaKTepa
3a00eBaHusA. JTO JaeT BO3MOXKHOCTh H30€XKaTh JUIsi OOJBIIMHCTBA OOJBHBIX
TSXKKOTO JICUCHHS, KOHTPOJIUPYS OMYyXOJIb TOJIbKO MUHUMAJIbHBIMU CPEJICTBAMHU, UITU
nake Beas OOJBHOTO JIMIB TOJ PETyJIsSpHBIM aKTUBHBIM HaOmroaeHueMm. HbiHe
CYILLIECTBYIOT BO3MOKHOCTH JOCTaTOYHO YBEPEHHO Au(depeHIupoBaTh Cilydau
3a00JIeBaHMs, KOT/Ia JICHCTBUTEIIBHO HE 00XOJMMa pajuKalbHas jJedeOHas MOMOIIb
00JBHOMY, OT T€X, KOIJIa Hy)KHAa MUHUMAaJbHas TEpareBTUYECKas MOJAEp>KKa U
JlakKe BCETO JIMIIb PETYJIIPHOE MEPUOANYECKOe 00CIeI0BaHNE U KOHCYIbTalluU. TeM
HE MEHee, TO, 4YTO MNPU3HAHO Ha IIUPOKHUX COBEIIAHUSAX CIIEIIUATUCTOB H B
PENAKIMOHHBIX CTAaThsIX, HE CTAJ0 IIUPOKOW KIMHUYECKOM pealbHOCThIO. Haitu
OOBSCHEHHE OSTOMY SIBJICHHUIO CJOXXKHO, M YXOJUT OHO KOPHSMH, BEPOSATHO, B
KOH(DJIUKT MEXTy 3HAHUEM M BEPOM C TPEBOXKHBIM OTTEHKOM 3KOHOMHYECKHUX
uHrepecoB. [Ipuiiio BpeMs MeAUIIMHBI COBECTH.

KioueBbie cjioBa: pak mpocTaThl, BeACHHE OOJHHOTO, OCHOBaHHAs Ha COBECTHU
MEJIUIINHA.

Received: 5.6.2014 Accepted: 19.11.2014
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Bezditko P., Shchadnykh M.

REGULATION OF THE UVEOSCLERAL
OUTFLOW IN THEPATIENTS WITH PRIMARY
OPEN-ANGLE GLAUCOMA

Kharkiv national medical university, Ukraine

Abstract. Background. The aim of our study was to investigate the role of visual load
levels in the IOP elevation in the patients taking prostaglandin analogues and to try
to optimize the conditions for their effects on the uveoscleral outflow.

Material and Methods. 33 patients (40 eyes) with first diagnosed primary open-angle
glaucoma and resistance to latanoprost 0,005 % intraocular pressure were included
in this study. These patients were pre-examined with the definition of visual and
reading acuity, refraction, true, tolerant and target IOP with perimetry and
ophthalmoscopy. Subjects were divided into 2 groups of comparable age, sex,
refraction. In each group the thickness of the ciliary body by ultrasound
biomicroscopy was investigated, level of near visual load and tolerated correction for
near were defined.

Results. It was found, that in both groups 85% of the eyes with POAG had
moderately high (3-6 hours per day) and high (more than 6 hours a day) near visual
load. Maximal ciliary body thickness in both groups was significantly higher than the
results received by other authors: 0.881+0.039 mm in group 1 and 0.889+0.049 mm
in group 2. Also a direct dependence of the ciliary body thickness and the true value
of intraocular pressure(r=0.52) was observed. The hypercorrection of presbyopia
was made in group 1 gradually, in steps of 0.25diopters.The value of additional
correctionaveraged(.5 + 0.13diopters. The magnitude of additional correction was
inversely related toage (r=0.79).To assess the effectiveness of presbyopia
overcorrection in reducing IOP one year later tonometry, the checking of visual
acuity, perimetry (MD/year method), ophthalmoscopy, the thickness of the ciliary
body were estimated.In the group Ithe reduction of intraocular pressure (17.3 = 0.84
mm Hg) was statistically significant (p <0.01), its value was close to the average
tolerant IOP (17.0 £ 0.67 mm Hg), but was higher than the target (14.3 = 0.67 mm
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Hg). Also in this group statistically significant (p <0.01) decrease in the thickness of
the ciliary body was observed, more marked in patients with high near visual load (v
= 0.47). Progression of glaucoma according to perimetry was significantly less (p
<0.01) in the group with a hypercorrection of presbyopia as compared with group
with ordinary correction.

Conclusions.Overcorrection of presbyopia, as a way to regulate IOP may be in
addition to antihypertensive therapy for patients with high near visual load and
POAG.

Key words: primary open-angle glaucoma, resistant intraocular pressure, near
visual load levels, presbyopia correction, maximal ciliary body thickness.

Glaucoma is the second leading cause of blindness and the first cause of
irreversible blindness worldwide [1].Glaucoma is sensitive to intraocular pressure
(IOP)optic neuropathy that produces characteristic structural changes to the optic
nerve head, often with correlating the visual field defects [2]. It is a chronic disease,
in which the control of intraocular pressure (IOP) is the only evidence-based method
of treatment [3-5]. Medical therapy is usually the first line of treatment for POAG,
with treatment directed to reaching and maintaining a preestablished “target pressure
range” that is expected to stop an optic nerve damage and visual field loss [3,6-8].
The first line medicines are prostamide analogues and beta-adrenergic antagonists. In
general, beta-adrenergic antagonists and carbonic anhydrase inhibitors decrease the
production of aqueous humour. Prostaglandin and prostamide analogues, which
primarily increase uveoscleral outflow, while cholinergics increase trabecular
outflow. Finally, alphas-adrenergic agents both decrease aqueous production and
increase uveoscleral outflow [2]. When one particular drug does not help the patient
to reach the target pressure level, physicians can change it to a different class
medicine or add an another drug from a different class. However, combination with
drugs which reduce the production of intraocular fluid and the level of eye
hemodynamics can lead to poor nutrition of the anterior eye segment. It can cause
premature aging of the anterior eye segment structures with cataract development and

so on. Besides cholinergic drugs usage is inappropriate after 40-45 years old due to

Inter collegas. — 2015. — 1 (2).



114

age-related decrease of sclera elasticity [9].Furthermore monotherapy with

prostaglandin analogues needs to create the optimal conditions for their impact.
According to I.N. Koshits et al[10]such conditions occur at a sufficient width of
ciliary muscle intralaminar spaces in the state of intermediate (not maximal)
contraction. When the tension of ciliary muscle is maximal or its fiber hypertrophy
occurs, uveoscleral outflow decreases significantly. The relaxation of the ciliary
muscle leads to not maximal state of outflow [10,11]. The aim of our study was to
investigate the role of visual load levels in the IOP elevation in the patients taking
prostaglandin analogues and to try to optimize the conditions for their effects on the
uveoscleral outflow.

Material and Methods. Patient selection was performed in the outpatient
department of the Kharkiv Regional Clinical Hospital among the patients with first
diagnosed primary open-angle glaucoma, for whom latanoprost 0.005% was
prescribed as antihypertensive therapy. These patients were pre-examined with the
definition of visual and reading acuity, refraction, true, tolerant and target IOP with
perimetry and ophthalmoscopy. For visual acuity estimation decimal notation was
used, the table with optotypes was shown to patients at the distance of 5 m.
Refraction was determined by autorefractometry and spherical equivalent of
refraction was calculated. True IOP was measured using Goldmann applanation
tonometry, tolerant intraocular pressure was calculated by following formula:

Potl = 12.2 + 0.07xDBP — 0.024xAge [12], where Pqtl is tolerant intraocular pressure,

DBP — diastolic blood pressure, Age — age of patients in years.
Target intraocular pressure was calculated with the help of the next formula:

Potarge = 9.5 + 0.07xDBP — 0.024xAge [12], where Pgtarge is target intraocular

pressure, DBP — diastolic blood pressure, Age — age of patients in years.

Visual field examinations were performed with the Humphrey Field Analyzer
(program 24-2). MD was used for analysis. Visual field progression of each patient
with POAG was analyzed using the method of MD progression per year [13, 14]. A

regression analysis of all available MD values during follow-up was performed. The
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MD progression per year was calculated. The precondition to analyze the visual field

tests was to fulfill the criteria of reliability, that is, false positive fault < 20% and
false negative fault < 30%.

In direct binocular ophthalmoscopy was performed with a slit lamp and aspheric
ophthalmoscopic lens AOL90D.IOPcontrol was performed after 12, 24hours, on the
thirdday,1, 2, 3 and 4 weeks later after the examination and latanoprost prescribtion.
33 participants were selected as the result of further study. These thirty three subjects
(forty eyes) aged 43 to 68 years old (average, 54.9+7.17; seventeen men, sixteen
women) gave informed consent to take part in the study. In twenty six patients only
one eye was examined and in seven patients — two eyes. Inclusion— exclusion criteria
were a primary open angle glaucoma (without any other ophthalmic abnormality such
as diabetic retinopathy, corneal problems or macular problems), best corrected visual
acuity 0,6 and more, IOP was higher than individual tolerance at the background of
latanoprost 0,005% usage for 4weeks. The research was performed with the
principles of the Helsinki Declaration and was approved by the ethical committees.

Subjects were divided into 2 groups of comparable age, sex, refraction. Groups
characteristics are presented in Table 1. In each group the thickness of the ciliary
body by ultrasound biomicroscopy was investigated, level of near visual load defined
and tolerated correction for near were defined. Maximal thickness of the ciliary body
was determined using Sonomed VuMax UBM, in the room lighting, all the patients
were instructed to consider the finger.

Amount of near visual load (reading, computer work, etc.) hours during the day
in the patients was determined by questioning. In accordance with the results of the
questionnaire, patients were devided into four subgroups: 1. insignificant near visual
load - near visual load irregular, less than 1 hour per day, 2. low near visual load - up
to 3 hours a day 3. moderately high near visual load - from 3 to 6 hours per day, 4.
high near visual load - more than 6 hours a day.

Measurement of reading acuity was performed with the help of MNREAD

acuity charts. The chart was evenly illuminated and the luminance of the white
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background of the charts was80 cd/m2.The MNREAD sentences were shown to

patients at the testing distance of 40 cm (16 inches).

An estimate of reading acuity was given by the smallest print size at which the
patient can read the entire sentence without making significant errors. After the
patient had read as much of the chart as possible, the number of sentences that the
patient read or attempted to read was counted. Then the number of words that the
patient read incorrectly was counted. For calculating of reading acuity (in logMAR)
was using the following formula: Acuity = 1.4 — (sentencesx0.1) + (errorsx0.01).
Reading acuities in logMAR was expressed as a Snellen fraction with the help of
application tables.

Results. As a result, the true intraocular pressure was in averagel9.8 =+
0.83mmHg, which is 16.5% more than the average tolerated pressure and 38.5%
more than the target IOP.

It was found, that in the first group three patients (3 eyes) had low near visual
load, six patients (7 eyes) — moderately high near visual load, seven patients (10
eyes) — high near visual load. In the second group two patients (3 eyes) had low near
visual load, four patients (5 eyes) — moderately high near visual load, eleven patients
(12 eyes) — high near visual load. Thus in both groups 85% of the eyes with POAG
had moderately high and high near visual load. Uncorrected visual acuity was
0.16+0.08 1in the first group, and 0.15+£0.07 in the second one. Best corrected visual
acuity was 0.68+0.07 in the first group and 0.67+0.06 in the second one. Maximal
tolerated near correction was 4.13+2.25 D in group 1 and 4.45+1.88 D in group
2.Maximal ciliary body thickness in both groups was significantly higher than the
results received by other authors. Thus Lossing L. A. et al. [15] measured maximal
ciliary body thickness by anterior segment OCT and received the results: considering
the remote object - 0.795 = 0.065 mm, considering close objects (0.25 m) - 0.869 =
0.083 mm. The study was conducted in young people aged 25-28 years. In another
study [16]in patients with glaucoma, we measured the maximal thickness of the
ciliary body using ultrasound biomicroscopy in similar to our conditions. Subjects

were aged 56.843.9 years old, and the rate was 0.707+£0.03 mm. Earlier we also
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studied the maximal thickness of the ciliary body of 128 eyes of patients with

primary open-angle glaucoma at the age of 53.14+3.78 years old [17]. Data obtained
using ultrasound biomicroscopy for the maximal thickness of the ciliary body were
0.687 +0.072 mm.

Thus our results in the first (0.881+0.039 mm) and the second (0.889+0.049 mm)
groups were significantly higher than the average in patients with POAG and with the
corresponding age in other studies. These results, however, were comparable with
measurements of the ciliary body thickness in young healthy people with tense of
accommodation. It was also a direct dependence of the ciliary body thickness and the
true value of intraocular pressure with a correlation rate r=0.52.

According to the hypothesis of increased intraocular pressure due to
accommodative system tone, which is consistent with our data, to reduce intraocular
pressure the tone of accommodation should be reduced. For this purpose, we
prescribed hypercorrection of presbyopia for the first group of patients with POAG.
The correction was made gradually, in steps of 0.25diopters with intervals of 1-2
weeks. If in a week or earlier after increasing near vision correction patients
complained of headache, blurring, image distortion, etc., the value of the correction
was reduced to 0.25 diopters. As a result, the value of additional
correctionaveraged0.5 + 0.13diopters (from 0.25 to 1.0diopterswith a median of 0.5
diopters). The magnitude of additional correction was inversely related to age, with
correlation r = 0.79. In the second group optical correction as administered with
considering of refraction, age and individual tolerability only.

Patients in both groups were followed up with periodic examinations: tonometry
was performed monthly and once in three months a visual acuity was checked,
perimetry and ophthalmoscopy were made. These examinations were conducted to
avoid missing a significant progression of POAG in the observed groups. Significant
progression of glaucoma was considered in which the MD according to
perimetrywas-0,5 dB for 3 months, i. e.-2 dB per year. If there was a significant
decrease in visual function or increase of intraocular pressure, patients were offered

various ways of combined antihypertensive therapy, laser or surgical procedures. To
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assess the effectiveness of presbyopia overcorrection in reducing IOP one year later

tonometry, the checking of visualacuity, perimetry, ophthalmoscopy, the thickness of
the ciliary body were estimated. As a result, five patients were excluded from the
study: four of them were in the group without hypercorrection and one in the group
with overcorrection of presbyopia. Data before and after one year are presented in the
table 2.

In the group with hypercorrection the reduction of intraocular pressure (17.3 +
0.84 mm Hg) was statistically significant (p <0.01), its value was close to the average
tolerant IOP (17.0 £ 0.67 mm Hg), but was higher than the target (14.3 + 0.67 mm
Hg). In seven eyes the target pressure was achieved, in five eyes IOP was at the level
of tolerance, and in eight eyes it was higher than tolerance. And all eyes reached the
target pressure belonged to patients with a high near visual load. In normal correction
of presbyopia group no significant IOP changes were observed.

1 year later in the group with hypercorrection a statistically significant (p <0.01)
decrease in the thickness of the ciliary body also was observed, more marked in
patients with high near visual load (r = 0.47). Progression of glaucoma according to
perimetry was significantly less (p <0.01) in the group with a hypercorrection of
presbyopia as compared with group with ordinary correction. Negative progress of
perimetry data was observed in 8 patients whose IOP had higher tolerance.

Conclusions. Overcorrection of presbyopia, as a way to regulate I[OP may be in
addition to antihypertensive therapy for glaucoma. The advantages of this method is
its gentle physiological effects on the system of development and outflow of aqueous
humor. However, using this method, lowering IOP is limited by several factors. First,
a requirement for compliance to treatment, because of the use of overcorrection in the
early stages may be accompanied by some discomfort. To avoid rejection of
correction of such patients there should be carried out discussions with the
explanation of all the advantages of this method of regulation of intraocular pressure.
Second, based on our research, it was found that the greatest impact of presbyopia
overcorrection had on ophthalmotonus of glaucoma patients with high visual load

(more than 6 hours / day). Patients with moderately high visual load are less affected
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by overstated optical correction of persbyopia. This may be associated with more

prolonged exposure to the overcorrection of the ciliary muscle tone in patients with
high near visual load. However, the role of increased visual load in rigidity of IOP to
the effects of prostaglandins seems high because 85% of such subjects had near
visual load more than 3 hours a day.

Conflict of Interests. The authors declare that there is no conflict of interests

regarding the publication of this paper.
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Peztome. Memoro Haloro JOCHTIDKEHHS OyJ0 BUBUCHHS BIUIMBY PI3HMX PIBHIB
30pOBOT0 HaBAaHTAXXEHHS Ha PiBeHb BHYTPUITHROOUHOTO THUCKY (BOT) y xBopux Ha
MepBUHHY BiAKpUTOKyTOBY Triaykomy (IIBKI'), siki BUKOpPHCTOBYBald aHAJIOTH
MIPOCTArjaHINHIB Ta ONTUMI3YBaTH iX BIUIMB HA BIATIK BOJASTHUCTOI BOJIOTH OKa.
Mamepian ma memoou. Y nocnipkeHHs Oyno BkiodeHO 33 xBopux (40 oueit) 3
BIIEpIIIE J1IarHOCTOBAHOIO TIEPBUHHOIO BIJKPUTOKYTOBOIO TIAYKOMOIO Ta CTIMKUM J0
natanonpocty 0,005 % BOT. Ili xBopi Oyau mONepenHbO JOCIIKEHI 3
BU3HAYEHHSIM TOCTPOTH 30py Brajged Ta 30Ju3bKa, pedpakxiiii, ICTUHHOTO,
ToJepaHTHOTO Ta 1IboBoro BOT, 3 BUKOHAaHHSIM MepiMeTpii Ta odTaaIbMOCKOIMIi.
XBopux OyJI0 pO3MOJIJIEHO Ha 2 TPyIH, MOJAIOHI 3a BIKOM, CTaTTIO, pedpakiiicro. B
KOXKHIM Tpymni OyJIo BHM3HAUYEHO TOBIIMHY IMWJIIApPHOTO TUIa 3a JOTOMOTOIO
yIBTPa3BYKOBOI 010MIKPOCKOIIi, a TAKOXK PIBEHh 30POBOT0 HABaHTa)KEHHS 30JIM3bKa
Ta BEJIMUUHY CTEPITHOI KOPEKITi /7151 OJIM3bKa.

Pe3ynomamu. byno BcTaHoBIeHO, 10 B 000X rpymax 85% oueit xBopux 3 [IBKI
MaJi MOMIPHO BHUCOKE (3-6 TOIWH Ha JICHb) Ta BUCOKE (OUIBIN HIXK 6 TOJIWH HA JICHB)
30pOBE HABaHTAXCHHsI 30JM3bKa. MakcuMalibHa TOBIIMHA IUJIIAPHOTO TiJIa B 000X
rpynax Oyjia 3HaYHO BHWIIOK, HIK JaHi, MO OyJ0 OTPUMAHO IHIIMMH aBTOPAMHU:
0.881+0.039 MM y 1 rpymi i 0.8894+0.049 mm y 2-ii rpymi. Takox HE cOCTEPITaAIOCh
mpsAMOT 3aJIeKHOCTI TOBIIMHU ItwumiapHoro Tima ta BOT (1=0.52). I'imepkopexiris
JaJIEKO30pOCTi B MEpIIi Trpymni MpoBogWiIacs MOCTYNmoBo 3 Kpokom 0,25 mamTp.
3HavyeHHs JA0JIaTKOBOT KOPEKIlii B cepeuboMy ckiagaino 0,5 = 0.13 norp. Benmnuuna
JIOIATKOBOI KOpeKIlii Oyyia 3BOpOTHO moOB’si3aHa 3 BikoMm (r=0.79). Jlns ormiHku
e(EeKTUBHOCTI TINEpPKOpEKIii TmpecOionii uepe3 pik MPOBOJUIUCI TOHOMETPIs,
Bi3oMeTpisa, nepiMerpis (MD/rox merona), odTalbMOCKOMis, TOBIIMHA IMJIIAPHOTO
tua. B 1 rpym cnocrepiranocs 3HmwkeHHs BOT (17.3 £ 0,84 mm pt. cT.) OyIno
crtatucTuyHo 3HauymuM (p <0.01), ioro 3HaYeHHs OyJ0 OJIU3BKUM JO CEPEIHBOTO
nokazHuka TojepanTHoro BOT (17.0 = 0,67 mm pT.cT.), ane Oyyio BUIUM, HIXK THUCK
metu (14.3 = 0,67 MM pT. cT..). Takox B Ii¥l Tpymi CHOCTEPITralioCh CTATUCTUIHO
srauymie (p <0,01) 3MeHIIeHHs TOBITMHYU IJIIAPHOTO Tija, 1o Oys0 O1IbIT BUpa3HE
y TMAaIli€HTIB 3 BHCOKHUM 30pOBMM HaBaHTAKEHHAM 30imm3pka (r = 0.47).
[IporpecyBaHHs rIayKoMH 3a JaHUMHU TiepimMeTpii Oyno 3HayHo MeHmuM (p <0,01) B
TPyl 3 TITPKOPEKITiEH TpecOiorii MOPIBHSHO 3 TPYTOIO 31 3BUYAITHOIO KOPEKITIEIO.
Bucnosku. I'inepkopekuist npecOiomii, sik croci6 perymoBanas BOT moxe Oytu
JIOTIOBHEHHSIM JI0 aHTUTINEPTEH3WBHOI Tepamii JJis Malli€eHTIB 3 BUCOKUM 30POBHM
HaBaHTaKEeHHAM 3 Osm3bka Ta [IBKT'.

Kniwwuosi  cnoea:  nepBMHHA  BIJIKPUTOKYTOBAa  TJIAYKOMA,  PE3UCTECHTHUI
BHTPUIIIHROOYHUNA THUCK, PIBHI 30pPOBOTO HABAaHTAXKECHHS 30JIM3bKa, KOPEKIIis
npecOiomii, MaKCHMMallbHa TOBIIMHA ITUJIIapHOTO Tija.

Pe3tome. llenpio Hamiero wuccieoBaHus OBLIO M3YyYEHUE BIUSHUS Pa3JIMYHBIX
YPOBHEW 3pUTEIBHON HArpy3Kd Ha ypOBEHb BHYTPUIJIA3HOTO JIaBJICHUSI Y OOJIbBHBIX
MEPBUYHOM OTKPBITOYTOJIbHOW TJIayKOMOW, KOTOPBIE MCIIOJIB30BAIIA AHAJIOTHU
MPOCTArJIaHIMHOB M ONTUMHU3UPOBATh UX BIUSHUE HA OTTOK BOISHUCTOM BJIAru
rjasa.
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B pesynbTare paboThl, yCTaHOBIEHO, YTO TUIEPKOPPEKIIUS MTPECOMONNH, KaK CIIOCO0
PETYIUPOBAHUS OTKPBITOYTOJIBHOM TJAyKOMBI MOXET OBITh JIOMOJIHEHHEM K
AHTUTHUICPTCH3UBHON Tepamuu IS TAIllMeHTOB C BBICOKUMHU 3PHUTEIBHBIMU
Harpy3KaMHu.

KioueBble cjioBa: TiepBUYHAS OTKPHITOYTOJIbHAsI TJIAYKOMa, PE3UCTCHTHOE
BHYTPUTJIA3HOE JaBJICHUE, YPOBHU 3PUTEIBHONW HArpy3Kd BOJIW3HU, KOPPEKIIUS
pecONONY, MaKCUMaJIbHASI TOJIIIMHA [IUJTUAPHOTO TeNa.
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Abstract: Hygienic peculiarities of exposure by complex conditions of environmental
factors on premature infants in the NICUs have been investigated.
Key words: neonatal intensive care units, neonate, prematurity, stress.

A neonatal intensive-care unit (NICU) is an intensive-care unit specializing in the
care of ill or premature newborn infants. The NICU environment provides challenges
as well as benefits. Stressors for the infants can include continual and bright light,
unfavorable microclimate conditions, and high levels of noise, electromagnetic fields,
reduced physical contact, painful procedures, separation from their mothers [1, 2]. A
special aspect of NICU stress for both parents and staff is that infants may survive,
but with damage of the brain, ears or eyes. Newborn infants may be particularly
sensitive to the effects of pain due to the immaturity of neuroanatomical nociceptive
system [3, 4, 5].

Objective: to examine the development of premature infants in complex conditions
of environmental factors in the NICU.

Research methods: During our research main attention has focused on studying the
effects of continual and bright light, unfavorable microclimate conditions, high levels

of noise, and electromagnetic fields on the premature infants, who needs nursing in
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the NICU for a long period of time. This period can last for several days or several

weeks, even months using medical equipment. Our study consisted of 20 premature
infants at 25-37 weeks gestation, weighing 2043,35+531,67 grams. Sex distribution
of premature infants was 1:1. Participants have been divided into 2 groups: the 1st
group (n =10) premature infants in the NICU No. 1 with very high level of a set of
physical environmental factors (noise, light, electromagnetic fields, humidity and
temperature) and the 2nd group (control) (n =10) premature infants in the NICU No.
2 with low level of physical environmental factors in Kharkov.

Assessment of the light, noise, electromagnetic fields and microclimate conditions:
have been conducted by hygienic methods. Sound levels have been measured over
the entire spectrum of audible frequencies. The spectrum has been divided into
smaller frequency spans, such as octaves or specific narrow bandwidths. Background
noise refers to the continuous ambient sound in a space due to the mechanical and
electrical systems of the facility or building itself and to permanent equipment.
Background noise is produced by sources outside the building and by the building's
own heating, ventilation, and air-conditioning systems, vacuum tube systems,
elevators, plumbing, automatic doors, etc [6]. Light levels have been measured at
each bedside.

APGAR score. A practical method of evaluating the physical condition of a newborn
infant shortly after delivery, usually at the 1st and the 5th minutes. APGAR score
shows us a number determined by rating the heart rate, respiratory effort, muscle
tone, skin color, and response to a catheter, which had gently touched the nostril.
Each of these objective signs can receive 0, 1, or 2 points for the maximum best score
- 10. The usual Apgar score is 8/9 or 9/9 for a healthy baby. This means the baby had
a score of 8 or 9 at the first minute of his life, and at the fifth minutes after his birth,
the baby had a score 9. Points are usually taken for the baby’s color [7].

Results and discussion: Scientists study problems of nursing premature infants.
However, the medical equipment generating noise and electromagnetic fields, which

is in use, disturbs biological rhythms and disrupts microclimate.
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The medical equipment generates noise, particularly systems of resuscitation — from

56 to 75 dB, incubators — from 34 to 54 dB, Infusion pumps — from 56 to 63 dB,
aspirators — from 53 to 73 dB, artificial lung ventilation — from 53 to 74 dB (Table 1,
Figure 1). The highest noise level in the NICU No. 1 — 74 dB, in the NICU No. 2 —
56 dB. Background noise level in the NICU No. 1 — 68 dB, in the NICU No. 2 — 56
dB. It is important, that within any closed space, the sound levels depends by
reflections of sound waves from surfaces. When the surfaces are predominantly hard,
sound pressure builds up in the space, increasing the original level with reverberation.
Conversely, when the surfaces are soft or acoustically absorptive, reflected energy is
reduced and sound pressure does not build up.

The compressor has set the highest noise level. In all cases the noise was broadband.

Also, when the alarm of monitors was switched the noise was intermittent.

Table 1
Maximum noise levels of medical equipment, dB
Medical equipment NICU No.1 NICU No. 2
Resuscitation systems 74 56
Incubators 54 34
Infusion pumps 63 56
Aspirators 73 53
Artificial lung ventilation 74 53
systems
80 74 — 73 74
N T = B B
50 4
40
30
20
10
0
Resuscitation Incubators Infusion pumps  Aspirators Artificial lung
systems ventilation

systems

ENICUNo.1 MENICUNo.2

Figure 1. Maximum noise levels of medical equipment, dB
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The sources of light generated light levels from 7 to 900 Ix in the NICU No. 1, and in

the NICU No. 2 — from 200 to 480 Ix. There are fluorescent, incandescent and
halogen lamps in the NICUs No. 1 and 2. Our studies have confirmed that using
double-wall incubators and capes on them decreased light levels from 7 to 15 Ix
(Table 2).

It is well known that fluorescent, incandescent and halogen lights cause various
negative health effects.

The temperature of lamps is the most important characteristic of visible light. There
are higher color temperatures, mid-range color temperatures, and lower color
temperatures.

Higher color temperatures (4600 K or more) are called daylight colors, which appear
blue-white and are associated with vibrancy and feeling of alert.

Mid-range color temperatures (3100 K — 4600 K) look as cool white and are
considered friendly and inviting.

Lower color temperatures (up to 3000 K) are called warm white colors, range from
red to yellowish-white in tone, and evoke calming, warm and intimate feelings.

For example, the spectrum emitted by incandescent bulbs does not match the
sensitivity characteristics of the human eye; the light emitted does not appear white,
and most of them are not in the range of wavelengths at which the eye can be the

most sensitive. Incandescent lamps are increase brightness and blinding effects.

Table 2
Effectiveness of the proposed methods for reducing brightness of light, Ix

. _ Levels of artificial light, 1x
Measuring Toned light
place apertures Resuscitation system Double-wall incubator
and capes
NICU No. 1 + 790 30
NICU No. 2 - 25 15

Nocturnal exposure to light in the short wavelength ranges (below 530 nm)

generated by fluorescent lamps may interfere with mammalian circadian rhythms due
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to its suppressing effect on melatonin production. Fluorescent lamps with magnetic

ballasts flicker at a normally unnoticeable frequency of 100 to 120 Hz and this

flickering can cause problems for some individuals with a light sensitivity.

Table 3
Physical condition of premature infants, (%)
APGAR score
Group of
1 min. 5 min.
premature infants
10-8 7-5 4-1 10-8 7-5 4-1
NICUNo. 1 - 70 30 10 80 10
NICUNo. 2 - 20 80 20 40 40

But LEDs (light-emitting diode) create a soft, even, and comfortable light. They
do not flicker, so do not tire the eyes. Do not emit ultraviolet radiation; their color is
similar to daylight. It is very important to the immature structure of preterm infants.

Table 4
Anthropometric measurements of children according to gestation age, (n=10) in

the NICU No. 1
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30— 33 43 1676 | 302 | 285 | 38,5 | 1676 ; 38,2 ;
3436 454 | 2310 | 30,8 | 30,1 | 504 | 2133 | 2575 | 47,6 | 545

At the Ist minute 70 % of premature infants had Apgar score of 5-7, and 30 % —"4"
in the NICU No. 1 (Table 3). At the 1st minute 20 % of premature infants had Apgar
score of 5-7, and 80 % of premature infants — less than "4" as in the NICU No. 2.

At 5th minute of the infants’ life 80 % premature infants received Apgar score from

"5" to "7", 10 % — less than "4", and 10 % — over "8" in the NICU No. 1. 40 % of
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premature infants — from "5" to "7", 40 % — less than "4", and 20 % of premature

infants — over "8" in the NICU No. 2.

Anthropometric measurements of premature infants in the NICU No. 1 in the
neonatal period and early infancy were more than those in the NICU No. 2, which is
explained by higher average age of gestation in the NICU No. 1 in premature infants
(33.3 vs. 28.5). The physical parameters of these neonatal period and early infancy,
both groups differed from accepted standards weight and growth coefficient and
pointed out hypotrophy (Tables 4, 5).

Table 5

Anthropometric measurements of children according to gestation age, (n=10) in

the NICU No.2
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2627 32 952 24,2 21,6 33,6 | 886,17 1050 26,6 | 33,5
28 - 31 38,4 1332 26,8 24,8 294 | 1377,5 1150 | 34,25 31

According to the child development, which depends on environmental factors, we
have studied anthropometric measurements in preterm infants during the highest rate
of growth and development of the child's body, namely in infancy and early
childhood (Tables 6, 7). The average age of the infancy in group 1 - 5.4 months, in-
group 2 - 5.4 months. Thus, early childhood in group 1 - 21 months, in group 2 - 20
months. In infancy established weight loss in the 1st group: 6730 and in the 2nd
group: 6895.7. Also we can see a decrease level in growth: 64.3 - 1st group against
64.5 in 2nd group of children. This trend was observed among 4625 boys in the st
group vs. 6406.7 boys in the 2nd group and 7033 girls vs. 7162.5. In early childhood,
different weight loss were set too, as we can see 10110 in the first group against

10550 (the 2nd group) and a decrease in a body growth 78.2 vs 84.3.
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Table 6

Anthropometric measurements of children in the dynamics (n=10) in the NICU

No. 1

S L ) 7] wn
e g Q Q - =
- : | oz 51y 8| & | 2
5 3 ) ®» | § S| % 8| S
& 3 3 ° |2 E|S E| = =
o 2 = = s | O 5 o0 0
= S S | 3 5

= O A= R=
5 S = =
Infancy 63,4 6730 41,4 41,8 7033 4625
Early childhood 78,2 10110 46 47 10110 -

Table 7

Anthropometric measurements of children in the dynamics (n=10) in the NICU

No. 2
— ~— N =) =
'E s So ) = % @ g e —
2 g 3 s |2 E| 2 %E o <
2 9 = = z £ 0 E = =
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Infancy 64,5 6895,7 | 41,86 42,7 6812,5 | 6406,7
Early childhood 84,3 10550 45,6 47 10550 -

The error of anthropometric indicators cannot be considered as signs of health. It is

well known that in modern conditions, such as accelerated, same as retarded

development of children should be considered as a risk factor for a pathological

disease. The data, which showed that the standard deviation of a group of children,

who were nursed in the NICU with higher levels of environmental factors may be a

manifestation of violation of regulatory mechanisms of energy and metabolic level,

which take place at an unsatisfactory adaptation level and what is even worse, failure

of adaptation of the body. Children who were nurse in the NICU No. 1 had most of
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all disharmonious development, compared with children who were nurse in the NICU

No. 2.

Conclusions:

1. It is shown that increased level of environmental factors may have a negative
influence on the performance for the harmonious children development, which will
risk factor of pathology in the future.

2. The noise should be considered as a factor that can complicate nursing of
premature infants. Effects of bright light may cause the violation of growth,
development and differentiation of the visual analyzer in premature infants.

3. Incubators and capes are reducing lighting levels to 760 Ix and should be
encouraged to reduce the effects of bright light in the neonatal intensive care units.
Recommendations:

Ambient lighting levels in infant spaces should be adjustable through a range of at
least 10 but not more than 600 Ix, as measured at each bedside. Both natural and
electric light sources should have controls that allow immediately darkening of any
bed position sufficient for trans illumination, when it is necessary. The sources
should avoid unnecessary ultraviolet or infrared radiation by the use of appropriate
lamps, lens, or filters. Any lighting used outside the infant care area should be located

so as to avoid any infant's direct line of sight to the fixture.
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Pe3tome. JlocmipkeHi Tiri€HIYHI OCOOJMBOCTI BIUIMBY KOMIUIEKCY YHHHUKIB
HABKOJIMITHBOTO CEpPEJOBUIIA Ha 30pOB'S HEJOHOLIEHUX JITEH Y BIIAUICHHSIX
peaHimarlii Ta IHTEHCUBHOI Tepallii HOBOHAPOPKEHHUX.

KarouoBi cioBa: BijieHHS peaHIMalli Ta 1HTEHCHBHOI Tepari HEIOHOIICHUX
HOBOHAPO/KEHHX, HEJIOHOIIIEHUI HOBOHAPOKEHH, HEJOHOIIEHICTh, CTPEC.

Pe3rome. VccrienoBanbl THTHEHNYECKHE OCOOCHHOCTH BIMSIHUS KOMITIIEKCa (haKTOPOB
OKpPY’KarOLIEH Cpelibl Ha 3J0POBbE HEAOHOIICHHBIX JETEN B OTACICHUIX pEaHUMALIN
Y NHTEHCUBHOM TE€PaIlMi HOBOPOKICHHBIX.

KiaroueBble ciioBa: OTACICHHME pEaHUMallMM W HWHTEHCUBHOW  TEpaIuu
HEJIOHOILIEHHBIX HOBOPOX/ICHHBIX, HEJJOHOILIECHHBIN HOBOPOKJICHHBIH,
HEJOHOLIEHHOCTb, CTPECC.
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