Wiadomosci
? Lekarskie

Pamieci
o , _ dra Wiadystawa
Czasoplsmo Polskiego Towarzystwa Lekarskiego Biegariskiego
TOM LXXI, 2018, Nr4 Rok zatozenia 1928

\J«Cm

Aluna Publishing



Wiadomosci Lekarskie is abstracted and indexed in: PubMed/Medline, EBSCO, SCOPUS, Index
Copernicus, Polish Medical Library (GBL), Polish Ministry of Science and Higher Education.

Copyright: © ALUNA Publishing.
Articles published on-line and available in open access are published under Creative Com-
mon Attribution-Non Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) allowing

to download articles and share them with others as long as they credit the authors and the
publisher, but without permission to change them in any way or use them commercially.

Zasady prenumeraty miesiecznika
Wiadomosci Lekarskie na rok 2018

Zamowienia na prenumerate przyjmuje Wydawnictwo Aluna:

- e-mailem: prenumerata@wydawnictwo-aluna.pl
- listownie na adres:

Wydawnictwo Aluna
ul. Z.M. Przesmyckiego 29, 05-510 Konstancin-Jeziorna

Prosimy o dokonywanie wplat na numer rachunku Wydawnictwa:
Credit Agricole Bank Polska S. A.: 821940 1076 3010 7407 0000 0000

Cena prenumeraty dwunastu kolejnych numerdw: 240 zl/rok (w tym 5% VAT)
Cena prenumeraty zagranicznej: 120 euro/rok.

Cena pojedynczego numeru - 30 zi (w tym 5% VAT) + koszt przesylki.
Przed dokonaniem wplaty prosimy o zlozenie zamdwienia.



Editor in-Chief

Prof. Wiadystaw Pierzchata

Deputy Editor in-Chief:
Prof. Aleksander Sieron

Statistical Editor
Dr Lesia Rudenko

Wiadomosci
Lekarskie

Polskie Towarzystwo Lekarskie:

Prof. Waldemar Kostewicz - President PTL
Prof. Jerzy Woy-Wojciechowski — Honorary President PTL

Prof. Tadeusz Petelenz

International Editorial Board - in-Chief:

Marek Rudnicki

Chicago, USA

International Editorial Board - Members:

Kris Bankiewicz
Christopher Bara
Krzysztof Bielecki
Zana Bumbuliene
Ryszarda Chazan
Stanislav Czudek
Jacek Dubiel
Zbigniew Gasior
Andrzej Gladysz
Nataliya Gutorova
Marek Hartleb
Roman Jaeschke
Andrzej Jakubowiak
Oleksandr Katrushov
Peter Konturek

Jerzy Korewicki

Jan Kotarski

San Francisco, USA
Hannover, Germany
Warsaw, Poland
Vilnius, Lithuania
Warsaw, Poland
Ostrava, Czech Republic
Cracow, Poland
Katowice, Poland
Wroclaw, Poland
Kharkiv, Ukraine
Katowice, Poland
Hamilton, Canada
Chicago, USA
Poltava, Ukraine
Saalfeld, Germany
Warsaw, Poland

Lublin, Poland

George Krol
Krzysztof tabuzek
Henryk Majchrzak
Ewa Matecka-Tendera
Stella Nowicki
Alfred Patyk
Palmira Petrova
Krystyna Pierzchata
Tadeusz Ptusa
Waldemar Priebe
Maria Siemionow
Vladyslav Smiianov
Tomasz Szczepanski
Andrzej Witek
Zbigniew Wszolek
Vyacheslav Zhdan
Jan Zejda

New York, USA
Katowice, Poland
Katowice, Poland
Katowice, Poland
Memphis, USA
Gottingen, Germany
Yakutsk, Russia
Katowice, Poland
Warsaw, Poland
Houston, USA
Chicago, USA

Sumy, Ukraine
Katowice, Poland
Katowice, Poland
Jacksonville, USA

Poltava, Ukraine

Katowice, Poland

Managing Editor:
Agnieszka Rosa

International Editor:
Lesia Rudenko

Distribution and Subscriptions:

amarosa@wp.pl

l.rudenko@wydawnictwo-aluna.pl

Bartosz Guterman  prenumerata@wydawnictwo-aluna.pl

Graphic design / production:

Grzegorz Sztank

Publisher:
ALUNA Publishing

www.red-studio.eu

ul. Przesmyckiego 29, 05-510 Konstancin — Jeziorna
www.aluna.waw.pl www.wiadomoscilekarskie.pl

www.medlist.org



Wiadomosci Lekarskie 2018, tom LXXI, nr 4

© Wydawnictwo Aluna

REGULAMIN PRZYJMOWANIA 1 0GEASZANIA PRAC

W WIADOMOSCIACH LEKARSKICH

. Miesiecznik Wiadomosci Lekarskie jest czasopismem Polskiego Towarzystwa

Lekarskiego, ma charakter naukowo-edukacyjny. Zamieszczane sa w nim prace
oryginalne, kliniczne i doswiadczalne oraz pogladowe w jezyku polskim lub an-
gielskim oraz innych jezykach (za zgoda redakdji).

Publikacja pracy w Wiadomosciach Lekarskich jest pfatna. Od stycznia 2017 roku
koszt opublikowania artykutu wynosi 1000 zt plus 23%VAT. Jezeli pierwszym
autorem pracy jest osoba z Cztonkéw Rady Naukowej lub zespotu recenzen-
téw czasopisma — za druk pracy nie pobieramy optaty, jesli za$ jest kolejnym
wspdtautorem — optata wynosi 500 zt plus 23%VAT. Wydawca wystawia faktury.
Opfate nalezy uisci¢ po otrzymaniu pozytywnej recenzji, przed opublikowaniem
pracy. Z opfaty za publikacje zwolnieni s3 cztonkowie Polskiego Towarzystwa Le-
karskiego z udokumentowana opfatg za skfadki cztonkowskie za ostatnie 3 lata.
Prace zapisane w formacie DOC (z wytaczeniem rycin, ktdre powinny stanowi¢
osobne pliki) nalezy przesta¢ poczta elektroniczng na adres redakgji: Agnieszka
Rosa - amarosa@wp.pl.

Objetos¢ prac oryginalnych — facznie z rycinami i pismiennictwem — nie moze
przekracza¢ 21 600 znakéw (12 stron maszynopisu), prac pogladowych — do
36000 znakow (20 stron).

Strona tytutowa powinna zawierac:

— tytutw jezyku angielskim i polskim,

— petne imiona i nazwiska autoréw,

— afiliacje autoréw,

Praca oryginalna powinna mie¢ nastepujaca strukture: wstep, cel pracy, materiat
i metody, wyniki, dyskusja i wnioski, ktdre nie moga by¢ streszczeniem pracy.
Przy zastosowaniu skrotéw konieczne jest podanie petnego brzmienia termi-
nu przy pierwszym uzyciu. W pracach doswiadczalnych, w ktérych wykonano
badania na ludziach lub zwierzetach, a takze w badaniach Klinicznych, nalezy
umiesci¢ informacje o uzyskaniu zgody komisji etyki badari naukowych.
Streszczenia zar6wno w jezyku polskim, jak i angielskim powinny zawiera¢ 200-
250 stéw. Streszczenia prac oryginalnych, klinicznych i doswiadczalnych powin-
ny posiadac nastepujacg strukture: cel, materiat i metody, wyniki wnioski. Nie
nalezy uzywac skrotéw w tytule ani w streszczeniu.

Stowa kluczowe (3-6) nalezy podawac w jezyku angielskim i polskim, zgodnie
z katalogami MeSH (Medical Subject Headings Index Medicus http://www.nim.
nih.gov.mesh/MBrower.html). Stowa kluczowe nie moga by¢ powtérzeniem ty-
tutu pracy.

Materiat ilustracyjny - ryciny, wykresy, rysunki, fotografie, slajdy - powinien by¢
opisany cyframi arabskimi i zapisany jako pliki JPG, TIFF lub EPS o rozdzielczosci
300 DPI (nie w plikach tekstowych). Ich opisy nalezy przesta¢ w osobnym pliku.
W tekscie musza znajdowac sie odniesienia do wszystkich rycin (w nawisach

okragtych).

. Tabele — ich tytuty (nad tabel) i tre$¢ - powinny by¢ zapisane w programie

Microsoft Word, ponumerowane cyframi rzymskimi. Wszystkie stopki dotyczace
tabeli powinny znajdowac sie ponizej tekstu tabeli. W tekscie pracy nalezy umie-
Sci¢ odniesienia do wszystkich tabel (w nawiasach okragtych).

. W wykazie pismiennictwa utozonym wedtug kolejnosci cytowania nalezy

uwzglednic wytcznie te prace, na ktére autor powotuje sie w tekscie. W pracach
oryginalnych nie powinno by¢ wiecej niz 30 pozycji, a w pogladowych nie wigcej
niz 40 pozydji. Kazda pozycja powinna zawierac: nazwiska wszystkich autoréw,
pierwsze litery imion, tytut pracy, skrét tytutu czasopisma (wg Index Medicus),
rok, numer, strone poczatkowa i koicowa. Przy pozycjach ksigzkowych nalezy
poda¢: nazwisko autora (autordw), pierwszg litere imienia, tytut rozdziatu,
tytut ksigzki, wydawnictwo, miejsce i rok wydania. Dopuszcza sie cytowanie
stron internetowych z podaniem adresu URL i daty uzycia artykutu oraz o ile to
mozliwe nazwisk autoréw. Kazda pozycja pismiennictwa powinna mie¢ odwo-
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fanie w tekscie pracy umieszczone w nawiasie kwadratowym, np. [1], [3—6].
Pozycje zapisuje sie w sposb zaprezentowany w Zataczniku nr 1 do niniejszego
regulaminu.
Po pismiennictwie nalezy podac adres do korespondencji, nazwisko i imie pierw-
szego autora, adres, numer telefonu oraz adres e-mail.
Do pracy nalezy dotaczy¢ oswiadczenie podpisane przez wszystkich autordw
okreslajace udziat poszczegdlnych autoréw w przygotowaniu pracy (np. koncep-
Ga i projekt pracy, zbieranie danych i ich analiza, odpowiedzialnos¢ za analize
statystyczna, napisanie artykutu, krytyczna recenzja itd.), a takze oswiadczenie,
ze biora oni odpowiedzialno$¢ za tres¢. Ponadto nalezy zaznaczyc, ze praca nie
byfa publikowana ani zgtaszana do druku w innym czasopismie.
Jednoczednie autorzy powinni podac do wiadomosc wszelkie inne informacje
mogace wskazywac na istnienie konfliktu intereséw, takie jak:
— zaleznosci finansowe (zatrudnienie, ptatna ekspertyza, doradztwo, posiadanie
akgji, honoraria),
— zaleznosci osobiste,
—wspéfzawodnictwo akademickie i inne mogace mie¢ wplyw na strone mery-
toryczng pracy,
— sponsorowanie catosci lub czesci badari na etapie projektowania, zbierania,
analizy i interpretacji danych lub pisanie raportu.
Konflikt intereséw ma miejsce wtedy, gdy przynajmniej jeden z autoréw ma po-
wigzania lub zaleznosci finansowe z przemystem bezposrednie lub za posrednic-
twem najblizszej rodziny. Jesli praca dotyczy badar nad produktami czesciowo
lub catkowicie sponsorowanymi przez firmy, autorzy maja obowiazek ujawni¢
ten fakt w zataczonym oswiadczeniu.
Kazda praca podlega weryfikagi w systemie antyplagiatowym (zapora
ghostwriting).
Redakja przestrzega zasad zawartych w Deklaragji Helsiriskiej, a takze w Inter-
disciplinary and Guidlines for the Use of Animals In Research, Testing and Educa-
tion, wydanych przez New York Academy nof Sciencees’ Adhoc Resarch. Wszyst-
kie prace odnoszace si¢ do zwierzat lub ludzi musza by¢ zgodne z zasadami etyki
okreslanymi przez Komisje Etyczna.
(zasopismo recenzowane jest w trybie podwdjnej, slepej recenzji. Nadestane
prace s3 oceniane przez dwdch niezaleznych recenzentéw, a nastepnie kwalifi-
kowane do druku przez Redaktora Naczelnego. Recenzje maja charakter anoni-
mowy. Krytyczne recenzje autorzy otrzymuja wraz z proha o poprawienie pracy
lub z decyzja o niezakwalifikowaniu jej do druku. Procedura recenzowania arty-
kutéw jest zgodna z zaleceniami Ministerstwa Nauki i Szkolnictwa Wyzszego za-
wartymi w opracowaniu,,Dobre praktyki w procedurach recenzyjnych w nauce”
(Warszawa 2011) i szczegdtowo zostata opisana na stronie http://www.nauka.
gov.pl/g2/oryginal/2014_02/307f933b1a75d6705a4406d5452d6dbf.pdf
Redakgja zastrzega sobie prawo redagowania nadestanych tekstow (dokony-
wania skrétow i poprawek). Prace s3 wysytane do akceptagji autoréw. Poprawki
autorskie nalezy przesta¢ w terminie 3 dni od daty wystania wiadomosci e-mail
(poczta elektroniczna). Brak odpowiedzi w podanym terminie jest rownoznacz-
ny z akceptagja przez autora nadestanego materiatu.
Przyjecie pracy do druku oznacza przejecie praw autorskich przez Redakcje Wia-
domosci Lekarskich.
Autorzy otrzymuja nieodptatnie plik PDF wydania, w ktdrym znajduje sie ich
praca, a na zyczenie - egzemplarz drukowany. Plik elektroniczny przeznaczony
jest do indywidualnego uzytku autora, bez prawa do rozpowszechniania bez
zgody redakgj.
Prace przygotowane niezgodnie z regulaminem zostang zwrdcone autorom do
poprawienia.
Redakcja nie odpowiada za tres¢ zamieszczanych reklam.
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Zatacznik nr 1 do Regulaminu (...) -

Artykut z czasopisma trzech autorow:

nazwiska i pierwsze litery imion' autorw [kropka], tytut artykutu® [kropka],
skrot tytutu czasopisma® [kropkal, rok [$rednik], numer (tom) [dwukropek], za-
kres stron* [kropka]: Arrami M, Garner H. A tale of two citations. Nature.
2008;451(7177):397-399.

Artykut z czasopisma wiecej niz trzech autoréw:

nazwiska i pierwsze litery imion autoréw et al.? tytut artykutu [kropka], skrot ty-
tutu czasopisma [kropka], rok [$rednik], numer (tom) [dwukropek], zakres stron
[kropka]: Navarro-Gonzalez JF, Mora-Fernandez C, Muros de Fuentes M
et al. Effect of pentoxifylline on renal function and urinary albumin ex-
cretion in patients with diabetic kidney disease: the PREDIAN trial. J Am
Soc Nephrol. 2015;26(1):220-229.

Artykut z czasopisma z cyfrowym identyfikatorem

dokumentu elektronicznego (DOI):

nazwiska i pierwsze litery imion autoréw [kropka], tytut artykutu [kropkal, skrét
tytutu czasopisma [kropkal, rok [$rednik], numer (tom) [dwukropek], zakres stron
[kropka], DOI [kropka]: Helal R, Melzig MF. In vitro effects of selected sapo-
nins on the production and release of lysozyme activity of human mono-
cyticand epithelial cel lines. Sci Pharm. 2011;79:337-349. doi: 10.3797/
scipharm.1012-15.

Artykut z suplementu/specjalnego numeru czasopisma:

nazwiska i pierwsze litery imion autorw [kropka], tytut artykutu [kropka], skrét
tytutu czasopisma [kropka], rok [srednik], skrét odnoszacy sie do suplementu
lub specjalnego numeru®, numer (jesli jest) [dwukropek], zakres stron [kropka]:
Doherty DE, Briggs DD Jr. Long-term nonpharmacologic management of
patients with chronic obstructive pulmonary disease. Clin Cornerstone.
2004;Suppl 2:529-34.

! Migdzy inicjatami imion ani po nich nie stawia sie kropek, np. Arrami MN.

2W tytule angielskim tylko pierwszy wyraz pisany jest wielkg litera; po tytule zakoriczonym
znakiem zapytania [?] lub innym znakiem interpunkcyjnym, nie stawia sie kropki.

3-Skréty sq stosowane na podstawie Index Medicus; nie stawia sie kropek po kazdej czesci
skr6tu, np. J Am Soc Nephrol.

* Zakres stron powinna rozdziela potpauza [] a nie dywiz [-].

>Przed wyrazeniem et al." nie stawia sie przecinka. Jest to wyrazenie pochodzace z taciny:
et alia, co znaczy i pozostali”.

6 Skroty stosowane: suplement — Suppl; numer specjalny — Spec No.

Ksiazka:

nazwisko i pierwsza litera imienia autora/autordw [kropka], tytut ksiazki [kropka],
miejsce wydania [dwukropek], wydawnictwo [Srednik], rok wydania [kropkal:
Rzepecki WM. Skalpel ma dwa ostrza. Warszawa: PZWL; 1986.

Rozdziat z ksigzki dwdch lub trzech autoréw:

nazwisko i pierwsza litera imienia autora/autordw [kropka], tytut rozdziatu ksiazki
[kropka], in [dwukropek], nazwiska i imiona autordw [kropka], tytut ksiazki [krop-
ka], miejsce wydania [dwukropek], wydawnictwo [$rednik], rok wydania [prze-
cinek], zakres stron poprzedzony skrétem ,p.” [kropka]: Gtabinski A. Podstawy
struktury i funkgji uktadu nerwowego. In: Adamkiewicz B, Glabiniski A,
Klimek A. Neurologia dla studentow pielegniarstwa. Warszawa: Wolters
Kluwer; 2010, p. 11-18.

Zapis pozycji piSmiennictwa

Rozdziat z ksiazki wiecej niz trzech autorow:

nazwisko i pierwsza litera imienia autora/autoréw [kropka], tytut rozdziatu ksiaz-
ki [kropka], in [dwukropek], nazwiska i imiona pierwszych trzech autoréw et al.
[kropka], tytut ksigzki [kropka], miejsce wydania [dwukropek], wydawnictwo
[$rednik], rok wydania [przecinek], zakres stron poprzedzony skrétem ,p.” [krop-
ka]: Jagielski M. Pojecie danych medycznych. In: Andres K, Bielak-Jomaa
E, Jagielski M et al. Ochrona danych osobowych medycznych. Warszawa:
C.H. Beck; 2016, p. 11-21.

Rozdziat z ksiazki pod redakcja jednego autora:

nazwisko i pierwsza litera imienia autora/autordw [kropkal, tytut rozdziatu ksiaz-
ki [kropka], in [dwukropek], nazwisko i imie autora [przecinek], editor [kropka],
tytut ksiazki [kropka], miejsce wydania [dwukropek], wydawnictwo [$rednik], rok
wydania [przecinek], zakres stron poprzedzony skrotem ,p.” [kropka]: Rowinski
W, Kosieradzki M. Ostra niewydolnos¢ nerki przeszczepionej. In: Matusz-
kiewicz-Rowiniska, J ed. Ostra niewydolnos¢ nerek. Warszawa: Wydaw-
nictwo Lekarskie PZWL; 2006, p. 248—255.

Rozdziat z ksiazki pod redak¢ja dwach lub trzech autorow:

nazwisko i pierwsza litera imienia autora/autordw [kropka], tytut rozdziatu ksiazki
[kropka], in [dwukropek], nazwiska i imiona autoréw [przecinek], editors [krop-
kal, tytut ksigzki [kropka], miejsce wydania [dwukropek], wydawnictwo [$red-
nik], rok wydania [przecinek], zakres stron poprzedzony skrétem ,p." [kropkal:
Jagietto D. Ramy odpowiedzialnosci i postepowanie dowodowe w zwiaz-
ku z podejrzeniem stosowania dopingu w sporcie. In: Gardocka T, Jagiet-
fo D, eds. Problemy prawne na styku sportu i medycyny. Warszawa: C.H.
Beck; 2015, p. 3-11.

Akty prawne polskie:

Ustawy i rozporzadzenia bez wprowadzanych zmian: Ustawa z dnia 11 wrze-
$nia 2015 r. o zdrowiu publicznym. Dz.U. 2015; poz. 1916.

Ustawy i rozporzadzenia z wprowadzonymi zmianami: Ustawa z dnia 19
sierpnia 1994 r. o ochronie zdrowia psychicznego. T. jedn. Dz.U. 2016;
poz. 546 ze zm.

Dyrektywy i rozporzadzenia Parlamentu Europejskiego etc. w polskim brzmieniu:
Dyrektywa Parlamentu Europejskiego i Rady 2010/45/UE z dnia 7 lipca
2010 r. w sprawie norm jakosci i bezpieczenistwa narzadéw ludzkich
przeznaczonych do przeszczepienia. Dz.Urz. UE L 207/14; 6.8.2010.
Dyrektywy i rozporzadzenia Parlamentu Europejskiego etc. nie majace polskiego
tlumaczenia: Directive 94/10/EC of the European Parliament and the Coun-
cil of 23 March 1994 materially amending for the second time Directive
83/189/EEC laying down a procedure for the provision of information in
the field of technical standards and regulations. 0J L 100/30; 19.4.1994.

Artykut opublikowany wytacznie w formie elektroniczne;j:

Drayer DE, Koffler D. Factors in the emergence of infectious diseases. Emerg Infect
Dis (online) 1995 Jan-Mar [download: 15.04.2001]; http://www.cdc.gov/ncidod/
EID/eid.htm
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ABSTRACT

Introduction: Obesity is one of the most important medical and social problems in many countries of the world, as it is associated with the development of the most common
non-communicable diseases: cardiovascular, type Il diabetes mellitus, motor disorders, non-alcoholic fatty liver disease (NHAHP) and others.

The aim of this paper is to analyze the pathogenetic mechanisms of insulin resistance development in pregnant women with varying obesity degrees in early and late gestation
periods.

Materials and methods: 459 pregnant women were examined at the Poltava City Clinical Maternity Hospital in the early (9-13 weeks) and late gestation periods (34-38
weeks). Metabolic disorders in pregnant women were studied by carbohydrate and lipid metabolism indices.

Results: Due to increased insulin resistance and reduced glucose absorption by tissues of pregnant women with obesity, there are prerequisites for the development of energy
insufficiency. Obese women pregnancy runs on the background of hypertriglyceridemia and type IV hyperlipoproteinemia. The general pathogenic consequence of the insulin
resistance progression during pregnancy in obese women is an energy deficiency increase, which causes a threatening obstetric and perinatal complications frequency increase.
Conclusions: The progression of insulin resistance during pregnancy of women with varying degrees of obesity is the pathogenetic basis of energy insufficiency and the reduction

of adaptive mechanisms of pregnant women with obesity, as evidenced by the increase in obstetric and perinatal complications frequency.

KEY WORDS: pregnancy, obesity, insulin resistance, dyslipidemia, obstetric complications

INTRODUCTION

Obesity is one of the most important medical and social
problems in many countries of the world, as it is associated
with the development of the most common non-communi-
cable diseases: cardiovascular, type II diabetes mellitus, mo-
tor disorders, non-alcoholic fatty liver disease (NHAHP)
and others [1, 2, 3, 4].

Obesity is linked with changes in the lifestyle of a modern
person, i.e. the availability of high-calorie products and a
sharp limitation of physical activity. The prevalence of obe-
sity among the female population of Ukraine is 29,7-35,5%
[5, 6], and the alimentary-constitutional obesity is almost
95% [7, 8]. It is emphasized that the rate of prevalence of
childhood obesity is constantly increasing and today it
is 10 times higher than in the 1970s [9]. In most adults
obesity begins in childhood and adolescence. These data
conclusively showed that the leading role in the genesis of
obesity plays a nutritional factor.

The medical and social significance of obesity in pregnant
women is in the high frequency of obstetric complications

Wiad Lek 2018, 71, 4, 801-806

such as miscarriage, gestosis, placental insufficiency, ab-
normal labor, perinatal hemorrhage, intrauterine program-
ming of infectious [10-16] and extragenital descendants
diseases [17-20].

The key role in the development of metabolic disorders in
cases of obesity plays insulin resistance, i.e. reduction of the
sensitivity of cells to the biological effects of insulin [21-23].
Pregnancy of women with normal body weight is accompa-
nied by physiological insulin resistance, which has an adaptive
value, as it provides the growing fetus needs of the energy
substrates. [24, 25]. The question about the nature of insulin
resistance in pregnant women with obesity (obese pregnant
women) and its pathogenic effects is not sufficiently revealed.

THE AIM

The aim of this paper is to analyze the pathogenetic mech-
anisms of insulin resistance development in pregnant
women with varying obesity degrees in early and late
gestation periods.
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Table I. Indices of pregnant women insulin resistance depending on the degree of obesity in the early and late gestation periods (M + m)

Pregnant women

Pregnant with | Pregnant with I Pregnant with i . Control group of
nasses degree obesit degree obesit degree obesit with I-lll degree reghant women
9 4 9 y 9 y obesity in general preg
i:g\r’:sgzs'?i?gn 4,14+0,51* 3,74+0,44* 4,10+1,68* 4,02+0,37* 1,70+0,23
period (n=78) (n=35) (n=9) (n=122) (n=31)
i':%":‘:&i‘;;gi’; 4,22+1,48 6,98+1,52% 4,63+0,68* 5,18+0,75* 2,57+0,42
period (n=16) (n=13) (n=16) (n=45) (n=21)

Note: * - the reliability of differences in the indices of pregnant with obesity group and the control group, p<0,05.

MATERIALS AND METHODS

459 pregnant women were examined at the Poltava City
Clinical Maternity Hospital in the early (9-13 weeks) and
late gestation periods (34-38 weeks). The pregnant women
were divided into three groups by severity of obesity: the
first group - 149 pregnant women with I degree obesity,
the second group - 73 pregnant women with II degree obe-
sity, the third group - 46 pregnant women with III degree
obesity. Body weight of the pregnant women with I degree
obesity at the late stages of pregnancy was 85,2+1,2 kg, of
the pregnant women with II degree obesity - 88,3+1,0 kg,
of the women with III degree obesity — 102,8+2,7 kg.

The control group included 101 females with a physio-
logical body weight (BMI = 18,5-25,0 kg/m?). The degree
of obesity in pregnant women was estimated in accordance
to the calculation tables by N.S. Lutsenko [26]. Metabolic
disorders in pregnant women were studied by carbohydrate
and lipid metabolism indices. Glucose levels in serum were
determined by glucose-oxidase method, the level of immu-
noreactive insulin in serum was determined by the method
of immunoassay analysis using the reagents of «DRG In-
strument GmbH» company (Germany). Insulin resistance
index HOMA-IR was calculated according to the formula:

HOMA-IR = insulin level (IU/ml) x blood glucose
(mmol/l) / 22,5

Lipid metabolism study was based on indicators of total
cholesterol (CHS), triglycerides, very low density lipopro-
tein cholesterol (VLDL cholesterol), low density lipopro-
tein cholesterol (LDL cholesterol), high density lipoprotein
cholesterol (HDL cholesterol), which were determined by
the enzymatic colorimetric method with using sets of di-
agnostic reagents manufactured by HUMAN Gesellschaft
fur Biochemica und Diagnostica mbH (Germany).

Complication rates during pregnancy, childbirth, post-
partum period, and the state of newborns was compared in
the experimental and control groups of women. Statistical
processing of the obtained data was carried out using the
program STATISTICA 6.0 (StatSoftInc, USA).

RESULTS AND DISCUSSION

In early gestation periods, HOMA-IR index in pregnant
women with obesity of varying degrees was accurately 2,8
times higher than the one of the corresponding control group
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(table I), which reflects the decrease in cellular sensitivity to
insulin, inhibition of glucose permeability in cells involving
GLUT-4 transporters, decrease in its concentration in cells
cytosol (glycopenia) and deterioration of their energy supply.

The progression of insulin resistance of pregnant women
with obesity was observed in later gestation periods, espe-
cially in cases of women with obesity II degree (table I). It
should be noted that in the late pregnancy period the blood
glucose concentration of pregnant women with obesity III
degree was significantly increased as compared to the con-
trol (from 4,12+0,19 to 4,63+0,68 mmol/l; p<0,05), which
may indicate the beginning of carbohydrate exchange
metabolic decompensation due to insulin deficiency. At
the same time, in the control group of pregnant women,
the HOMA-IR index did not exceed the physiological
(2,77 standard unit). The rate of insulin stimulated glucose
absorption by the muscles of the persons with insulin resis-
tance was 60% lower than the one of the insulin-sensitive
individuals in the control group [27].

Thereby, due to increased insulin resistance and reduced
glucose absorption by tissues of pregnant women with
obesity, there are prerequisites for the development of
energy insufficiency.

In the study of pregnant women with obesity lipid me-
tabolism in early gestation period significant increase of
middle-level blood triglycerides and their transport form
- low-density lipoprotein (LDL) in the serum was found,
it was the most pronounced in cases of pregnant women
with IT degree obesity (table IT). Other indicators of lipid
metabolism in the study group of women with obesity did
not differ significantly from the control values (table II).
The changes in the lipid spectrum of blood were revealed
indicating the type IV hyperlipoproteinemia in pregnant
women, which is characterized by a high atherogenicity
[28]. The level of VLDL in serum is a more sensitive risk
factor for atherogenesis than the total cholesterol level [29].

A turther significant increase of triglycerides and VLDL
in serum was observed at late stage of pregnancy of women
with obesity (table IIT). While the level of total cholesterol
in the blood of the experimental and control groups of
pregnant women did not differ significantly. The content
of triglycerides in serum of women with a physiological
body weight during pregnancy was maintained at a con-
stant level (table III).
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Table . Indicators of lipid metabolism of pregnant women with obesity of varying degrees and with physiological body mass in early gestation periods (M = m)

Pregnant Pregnant Pregnant with lll Pregnant women Control group of
with | degree with Il degree degree with I-1ll degree pregnant
Indexes . . . ..
obesity obesity obesity obesity in general women
(n=77) (n=35) (n=9) (n=121) (n=30)
Body weight 80,93+0,94* 91,87+1,96* 103,17+4,75* 85,71+1,09% 62,15+1,42
Total cholesterol, 5,70+0,15 5,64+0,25 5,58+0,19 5,68+0,12 5,29+0,20
mmol/I
Triglycerides, 1,62+0,09* 1,81+0,14* 1,49+0,10* 1,66+0,07* 1,1620,11
mmol/I
VLDL Cholesterol, 0,74+0,04* 0,82+0,06* 0,67+0,04* 0,76+0,03* 0,52+0,05
mmol/I
LDL Cholesterol, 3,4740,12 3,30+0,24 3,24+0,22 3,4140,11 3,25+0,17
mmol/I
HDL Cholesterol, 1,49+0,03* 1,52+0,06 1,64+0,08 1,51+0,03 1,62+0,05
mmol/I
Atherogenic
coefficient by 2,94+0,13* 2,86+0,26 2,49+0,26 2,88+0,11 2,4140,18
Klimov A.N

Note: * - the reliability of differences in the indices of pregnant with obesity group and the control group, p<0,05.

Table ll. Characteristics of pregnant women with obesity of varying degrees and with physiological body weight lipid metabolism indicators in late

gestation period (M+m)
Pregnant with | Pregnant with Il Pregnant with Il Tl?t‘-:\nla-‘lr;lt :’:Teeen Control group of
Indexes degree obesity degree obesity degree obesity in geg:reral pregnant women
(n=31) (n=23) (n=29) (¥|=sz) (n=32)
T”?:]y:gl'/‘:es’ 1,90+0,19* 2,46+0,31% 2,23+0,14* 2,17+0,12* 1,15+0,08
VLDL;:;O;T/THO" 0,57+0,07* 0,78+0,16* 0,71+0,08* 0,68+0,06* 0,30+0,02
Total cholesterol, 6,36+0,27 6,15+0,45 5,89+0,25 6,13+0,18 5,63+0,27

mmol/I

Note: * - the reliability of differences in the indices of pregnant with obesity group and the control group, p<0,05.

Thus, obese women pregnancy runs on the background
of hypertriglyceridemia and type IV hyperlipoproteinemia.
Carbohydrate and lipid metabolism disorders of pregnant
women with obesity are closely interrelated. It is known
that with insufficient glucose uptake in cells, according
to the Randle principle, the free fatty acid metabolism
compensatorily increases. But this mechanism for obesity
cannot be fully realized, because atherogenic lipoproteins
have an inhibitory effect on the insulin biological effects,
that is they increase insulin resistance [30]. It has been
proven that the content of intracellular lipids of persons
with insulin resistance increased by an average of 80%,
mitochondrial phosphorylation decreased by 30% [27].

Dislipidemia as a component of obesity and metabolic syn-
drome is recognized asarisk factor for cardiovascular disorders.
The increase of the HOMA-IR index per unit is accompanied
by increase of the risk of cardiovascular disease by 5,4% [31].

Not only initiated by insulin resistance glycopenia and
atherogenic hyperlipoproteinemia, but also activation of
processes of free radical oxidation, contribute to disorders

of energy formation in tissues of pregnant women with
obesity. According to our data, there is an activation of
proteins oxidative modification in cases of pregnant women
with obesity as a result of increased formation of active
oxygen forms. The level of oxidative proteins modification
in serum was 35.8% higher compared to the control group
of pregnant women (5,99+0,34 IU/ml vs 4,41+0,19 IU/ml;
p<0,001). Proteins oxidation destruction is considered as
a possible factor of enzymes inactivation and violation of
the integral protein-receptors structural organization. It
should be noted that increased production of active forms
of oxygen is considered to be one of the early manifestations
of mitochondrial dysfunction. The author argues that dis-
turbance of the mitochondrial pathways, which regulates
the balance between accumulation and energy utilization,
reduces the insulin sensitivity of tissues and contributes to
the progression of pathology [32]. Thus, proteins oxidative
modification, which leads to the formation of modified
proteins, can play a significant role in the development of
insulin resistance in cases of pregnant women with obesity.
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Table IV. The frequency of obstetric complications during pregnancy in surveyed groups of women

| degree obesity Il degree obesity 11l degree obesity Control group
L (n=149) (n=73) (n=46) (n=101)
Complications
Absolut Absolut Absolut Absolut
% % % %
number number number number
Miscarriage threat 28 18,8* 19 26,0% 11 23,9* 9 89
Stillbirth threat 33 22,2 16 21,9 11 239 16 15,8
Preterm birth threat 34 22,8 14 19,2 11 23,9 14 13,9
Placental dysfunction 56 37,6* 39 53,4* 24 52,2* 30 29,7
Ir'1fant respiratory 8 54 7 9,6 3 17,4%, # 4 4,0
distress syndrome
Intrauterine growth 5 13 0 0 3 6,5% # i 0 0
retardation
Early gestosis 7 4,7 4 55 5 10,9 6 59
Late gestosis 37 24,8* 33 45,2* # 23 50,0% # 7 6,9
Preterm birth 7 4,7 3 4,1 3 6,5 3 3,0
Pathology of amniotic 21 14,1% 15 20,6* 12 26,1* 7 6,9
fluid: polyhydramnios
Pathology of amniotic 20 134 12 16,4 5 10,9 15 14,9
fluid: oligohydramnios
Anemia of pregnancy 52 349 23 31,5 11 23,9 23 22,8
Asymptomatic bacte- 34 22,8 12 16,4 9 19,6 14 13,9
riuria
Disorder of the birth 66 443 35 47,9 20 43,5 40 39,6
canal biocenosis
TORCH infection 57 38,5 33 45,2 21 46,7 48 47,5
Vertically transmitted 30 20,1* 15 20,6* 6 13,0 11 10,9
infection
Obstetric bleeding 0 0 2 2,7# 1 2,2 0 0

during pregnancy

Notes: * — compared to the control group (p<0,05);
# — compared to the | degree obesity;
## — compared to the Il degree obesity.

The adipose tissue is hormonally active and under con-
dition of insulin resistance produces a large number of
adipocytokines, among which the tumor necrosis factor
alpha (TNFa) and leptin are recognized as insulin resis-
tance inductors [33, 34]. We found that content of TNFa
in the blood of pregnant women with obesity of varying
degrees, was 1,7 times higher than that in the control
(6,44+0,46 pg / ml versus 3,73+0,52 pg/ml; p<0,05). TNFa
affects negatively the energy supply of cells, breaking
glucose transport to the skeletal muscle [35, 36]. Besides,
TNFa mediates the symptoms of toxemia and endothelial
cells damage by inhibiting the production of nitric oxide
[37]. According to our data, obesity is accompanied by a
significant increase the level of leptin in serum of pregnant
women with I degree obesity in 1,7 times, in serum of
pregnant women with II degree obesity in 2,0 times and
in serum of pregnant women with III degree obesity in
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1,8 times compared with the control group (32,23+7,20
ng/ml). Consequently, a pregnancy complicated by obe-
sity runs past the background of hyperleptinemia, which
means the development of leptin resistance. It is believed
that leptin inhibits insulin production by affecting on the
hypothalamic centers and pancreas 3-cells [38].

Pathogenetic interrelationship with atherogenic hy-
perlipoproteinemia, increasing oxidative modification of
proteins, and adipocytic dysfunction, which initiates an
enhanced synthesis of TNFa and leptin, play a significant
role in the mechanism of insulin resistance development,
which is already realized in the early pregnancy stages in
obese women.

The general pathogenic consequence of the insulin resis-
tance progression during pregnancy in obese women is an
energy deficiency increase, which causes a threatening obstet-
ric and perinatal complications frequency increase, reflected
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in the table IV. So, the frequency of late gestosis has increased
with the increase of obesity severity. Late gestosis is observed
in every second woman with obesity of the III degree.

CONCLUSIONS

Thus, the progression of insulin resistance during pregnancy
of women with varying degrees of obesity is the pathogenetic
basis of energy insufficiency and the reduction of adaptive
mechanisms of pregnant women with obesity, as evidenced by
the increase in obstetric and perinatal complications frequency.
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ABSTRACT

Introduction: Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease affecting upper and lower motor neurons, presenting with various manifestations, leading to
progressing disability, with poor prognosis, and with no options for successful treatment. In its classic form the central and peripheral motor neurons are simultaneously affected
at the beginning; the bulbar-onset ALS successively involving other parts of the nervous system is slightly less common.

The aim: To demonstrate a correlation between electrophysiological parameters of peripheral nerves and loss of manual dexterity in the ALS.

Materials and methods: The analysis covered results of electrophysiological tests of motor conductivity in median and ulnar nerves, and results of the Mira Stambak and Rene
Zazzo tests normally used to evaluate lateralisation, while in this study they were adapted to verify manual dexterity. The study covered 20 patients with clinically confirmed
or possible ALS determined on the basis of the El Escorial criteria. Half (10 people) of the studied group had limb-onset ALS, while the other half had the bulbar-onset ALS.
Results: When evaluating a correlation between the results of electrophysiological tests and the results of the Mira Stambak and Rene Zazzo tests, a significant relationship
was found between a reduction in an amplitude of the compound muscle action potential (C(MAP) and deterioration in manual dexterity in the subjects, with a tendency for
progression in these deviations, but with their interdependency maintained.

Conclusions: 1. Aloss of motor cells in the anterior horns of the spinal cord is reflected in the deterioration of manual dexterity in ALS patients.

2. Asignificant correlation is found between a loss in manual dexterity and an increase in changes in motor conductivity.

KEY WORDS: amyotrophic lateral sclerosis, electrophysioloical parameters, manual dexterity, compound muscle action potential

STRESZCZENIE

Wstep: Stwardnienie zanikowe boczne (SLA) jest choroba neurozwyrodnieniowa dotyczaca gornego i dolnego neuronu ruchowego, wystepujaca w réznych postaciach, prowadzaca
do postepujacej niesprawnosci, o ztym rokowaniu i braku mozliwosci skutecznego leczenia. Klasyczna posta¢ ma poczatek dotyczacy jednoczesnie osrodkowego i obwodowego
neuronu ruchowego, nieco rzadziej istnieje postac o poczatku opuszkowym z zajmowaniem kolejnych czesci uktadu nerwowego w trakcie choroby.

Cel pracy: Wykazanie korelacji pomiedzy parametrami elektrofizjologicznymi nerwdw obwodowych a ubytkiem sprawnosci manualnej w przebiegu SLA.

Materiati metody: Analizie poddano wyniki badan elektrofizjologicznych przewodnictwa ruchowego w nerwach posrodkowych i fokciowych oraz wyniki testéw Miry Stambak
i Rene Zazzo stuzacych do oceny lateralizagji, a w niniejszych badaniach przystosowanych do oceny sprawnos$ci manualnej. Badaniami objeto 20 dorostych z klinicznie pewnym
lub prawdopodobnym SLA ustalonym na podstawie kryteriéw El Escorial. W tej grupie potowa (10 0sdb) miata postac koriczynowa, a druga potowa postac opuszkowa.
Wyniki: Oceniajac korelacje miedzy wynikami badan elektrofizjologicznych a wynikami testéw Miry Stambak i Rene Zazzo, wykazano istotny zwiazek pomiedzy redukcja
amplitudy ztozonej odpowiedzi miesniowej (CMAP) a uposledzeniem sprawnosci manualnej badanych, z tendencja do progresji tych odchylen, ale jednoczesnie z dalszym
pozostawaniem ich we wzajemnej zaleznosci.

Whioski: 1. Ubytek komérek ruchowych rogéw przednich rdzenia kregowego znajduje odzwierciedlenie w upoledzeniu sprawnosci manualnej pacjentow z SLA.

2. Stwierdza sie istotng zalezno$¢ ubytku sprawnosci manualnej z nasilaniem zmian przewodnictwa ruchowego.

SELOWA KLUCZOWE: stwardnienie zanikowe boczne, parametry elektrofizjologiczne, sprawnos¢ manualna, amplituda ztozonej odpowiedzi migsniowej

Wiad Lek 2018, 71, 4, 807-814
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INTRODUCTION

Amyotrophic lateral sclerosis (ALS) is a progressing neuro-
degenerative disease of unknown aetiology and pathogenesis,
affecting cells of central and peripheral motor neurons. Its
average incidence is 5.2/100,000, with 1.8/100,000 cases per
annum. Usually, the disease develops in the sixth and the first
half of the seventh decade of life; however, cases with earlier
or later onset were also reported. Currently, an increase in the
number of earlier onset cases is noted. It is more common in
men; however, it has been reported that bulbar-onset ALS
predominates in women [1-6]. Sporadic ALS represents about
90-95% cases, with the remaining cases considered familial
ALS. Inheritance of most forms of familial ALS is autosomal
dominant. The following forms are distinguished: classic — with
simultaneous involvement of the upper and lower motor neu-
rons; progressive muscular atrophy (PMA ) — with symptoms
limited to the lower motor neurons; primary lateral sclerosis
(PLS) - with symptoms limited to the upper motor neurons,
and bulbar-onset ALS [4, 7, 8]. A diagnosis is based on the
clinical presentation confirmed with an electrophysiological
test [2, 3, 6, 8-11]. Considering the variety of clinical presen-
tations at the early stages of the disease and lack of diagnostic
tests enabling an unequivocal diagnosis, a set of criteria was
developed for a clinical classification of ALS. At present, mod-
ified EI Escorial criteria of 1998, also referred to as the Airlie
House criteria, are most commonly used [4, 12-19].

In its classic form, the disease begins with a simultaneous
involvement of the upper and lower motor neurons; in some
cases, the disease onset may affect only the upper or the
lower motor neuron. It may also have a bulbar onset with a
successive involvement of other parts of the nervous system,
or it may begin with an involvement of respiratory muscles.
Regardless of the nature of the disease onset — either simul-
taneous involvement of the upper and lower motor neurons,
or only upper or lower motor neuron, or bulbar onset with
subsequent involvement of other parts of the nervous system
during the disease - it always leads to a deterioration in the
quality of the patient’s life [4, 6]. With the disease progress,
the motor functions deteriorate, affecting performance of
basic daily activities, including personal hygiene, washing,
dressing, toileting, eating or verbal contact. For ALS patients,
the quality of life usually deteriorates to such degree that
they become dependent on others [20-23].

THE AIM

The aim of this study was to demonstrate a correlation between
electrophysiological parameters of the peripheral nerves and man-
ual dexterity during ALS. The authors undertook this research,
since they wanted to make observations on whether peripheral
nerve function disorders were reflected in the impairment of
fitness in patients with ALS during the course of the disease.

MATERIALS AND METHODS

The study covered 20 people, 5 women and 15 men, of 43
to 85 years of age (mean age: 65.5 years; standard devia-
tion: 13), with clinically confirmed or possible diagnosis
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of amyotrophic lateral sclerosis (ALS), determined on the
basis of the EI Escorial criteria. Patients who did not show
any obvious paresis in the area of upper limbs and were
able to carry out the clinical tests were examined. Patients
reported for diagnosis in a random manner which resulted
in a situation where men were much more numerous than
women. The patients were divided into those in whom the
first symptoms included muscular atrophy with fascicu-
lations and reduced muscle strength in limbs (this group
was referred to as ‘patients with limb-onset ALS’) and
those with predominating bulbar symptoms (‘patients with
bulbar-onset ALS’) . No comorbidities that could impair
the physical fitness were found in any of the patients. No
patient with bulbar-onset ALS reported a sense of limb
weakening.

All patients underwent a full neurological examination,
with assessment of the lower and upper motor neurons,
with particular focus on manual dexterity.

For objective evaluation of the patients motor dexterity,
two tests used for lateralisation assessment in children
and teenagers were used, that is the Rene Zazzo card test
and the Mira Stambak crosshatch test [24]. In this case
the control group consisted of 20 healthy people of 20 to
86 years of age. During each study in both tests, the more
dexterous hand was selected, and its results were analysed
in reference to the control group. In the case of the Rene
Zazzo card test, it was found that the lower the result, the
better the manual dexterity, and in the case of the Mira
Stambak crosshatch test, the higher the result, the better
the manual dexterity.

The patients underwent three clinical and neurophysio-
logical examinations in the period of six months.

At the time of the first clinical examination, the disease
duration (counted from the moment of noticing the first
symptoms to the patient’s visit to a neurologist), took be-
tween 2 and 11 months (6 months on average). The initial
measurement is denoted with the letter A, the subsequent
measurement after three months — with the letter B, and
the final measurement three months after measurement
B - with the letter C.

Atthe same time, in a period of six months an electroneu-
rographic examination was performed three times using
standard methods. Motor conductivity was evaluated in
both median and ulnar nerves. The conductivity rate, distal
latency, amplitude of the compound muscle action poten-
tial (CMAP) and minimal F wave latency were evaluated.

The results of performed conductivity tests in peripheral
nerves were referred to own laboratory standards created
in a group of 25 healthy persons of 20 to 70 years of age.
The control group comprised persons without any diseas-
es which could affect in any way the parameters of nerve
conduction. Those were patients without the motor neuron
disease or polyneuropathy.

The results of clinical and electrophysiological exam-
inations were analysed for the entire studied group, and
separately for the bulbar-onset and limb-onset groups.

The obtained results were analysed statistically using
descriptive and statistical inference methods. To specify the
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Table . Structure of normality for the electrophysiological evaluation of a motor nerve during initial measurement and in a period of six months in the
studied group (N = 20).

Motor nerve Parameter Measurement Abnormal value N M D
moment N %
A 7 35.00 20 4,08 0.41

Distal latency

el B 7 35.00 20 423 0.7

C 7 35.00 20 4.06 056
, A 14 70.00 20 41 214

Am[p"\t/‘]’de B 17 85.00 20 337 15

Median [eft m C 14 70.00 20 378 175
_ , A 0 0.00 20 53.52 237

Conduction velocity B 1 500 20 5397 268

(m/s] C 0 0.00 20 53.92 281

N A 3 15.00 15 2536 183

Minimal F wave latency B 2 20.00 15 25.09 197

(ms] C 4 20.00 15 25.12 163

, A 9 45.00 20 426 103

Distal latency B 9 45.00 20 43 102

(ms] C 8 40.00 20 428 103

_ A 14 70.00 20 418 2.56

Am[p"\t/‘;de B 16 80.00 20 3.62 226

Median right m C 14 70.00 20 3.9 243
_ _ A 1 5.00 20 53.46 3.19

Conduction velocity B 3 15.00 20 53.63 413

[rm/s] C 2 10.00 20 53.94 413

N A 6 30.00 15 25.99 3.02

Minimal F wave latency B 5 25.00 15 25.89 213
[ms) C 3 15.00 15 2483 1.89

, A 1 5.00 20 3.19 035

D'Sta[' 'at]e"cy B 2 10.00 20 314 031

ms C 0 0.00 20 3.12 0.23
, A 8 40.00 20 5.46 279

Am[p"\t/‘]lde B 10 50.00 20 489 27
Left ulnar m C 1 55.00 20 442 276
_ , A 0 0.00 20 57.79 4.03
Conduction velocity B 4 20.00 20 557 354

(m/s] C 2 10.00 20 57.94 6.05

N A 2 10.00 16 276 2.42

Minimal F wave latency B 4 20.00 16 26.43 27

[ms] C 4 20.00 16 26.66 1.71

, A 0 0.00 20 3.1 035
D'Sta[' 'at]ency B 2 10.00 20 3.03 0.44
ms C 0 0.00 20 3.11 0.18
. A 7 35.00 20 6.25 338

Am[:'\t/‘]‘de B 8 40.00 20 572 321

Right ulnar C 13 65.00 20 421 275
, . A 2 10.00 20 57.41 3.4

Conduction velocity B 1 500 20 58.41 452
(m/s] C 2 10.00 20 5744 486

N A 3 15.00 17 2671 2.02

Minimal F wave latency B 3 15.00 17 26.2 283
(ms] C 3 15.00 17 25.92 259

N - number
M -- mean

SD - standard deviation
A - measurement A
B - measurement B
(- measurement C
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Fig. 1. The median left, the median right, the left ulnar and the right ulnar nerves — an average CMAP amplitude in a studied group and in a group with

the bulbar form in a period of six months.

average value for quantitative parameters, the arithmetic
mean (M) was calculated with the standard deviation (SD)
used as a deviation measure.

Conformance of the quantitative parameters distribu-
tion to the normal distribution was evaluated using the
Shapiro-Wilk test and the skewness, kurtosis and standard
deviation analyses, as well as based on a visual evaluation of
their histograms and Q-Q diagrams. As the distributions of
the variables were consistent with the normal distribution,
the parametric analysis of variance in the intragroup scheme
(ANOVA for repeatable measurements) was used in the study.
The spherical assumption was verified with Mauchly’s test, and
in the absence of preserved sphericity — Greenhouse - Geisser
or Huynh - Feldt adjustment was applied, respectively. The
Levene's test was used to evaluate variance equality in samples.
The Bonferroni correction was applied to multiple post-hoc
comparisons. For all analyses, the maximum Type I error, a
=0.05 was assumed, and p < 0.05 (test significance level) was
considered statistically significant.

To verify relationships between the amplitude level for specific
motor nerves and the results of the Rene Zazzo card test and
the Mira Stambak crosshatch test in the subjects, the r-Pearson
correlation analysis, with T’ being a result of the Pearson linear
correlation, was conducted during A, B and C measurements.

The value of r <0.4 was treated as no correlation, the value
within the range of 0.4< r <0.6 was considered a moderate
correlation, the r’ value within the range of 0.6< r <0.8 was
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considered a strong correlation, and the r >0.8 was treated
as a very strong correlation.

All subjects gave their oral consent to the electrophysio-
logical examination of the nerves and to the tests evaluating
their manual dexterity.

The research did not require an opinion or a consent of
the bioethical commission, since it was not experimental
research, but diagnostic research, aimed at monitoring the
course of the disease.

RESULTS

With regard to the standards of the laboratory, during
the preliminary measurement, the results of some of the
electrophysiological measurements of the examined motor
nerves were within the standard, and the rest exceeded it.
The results are shown in Table L.

The conductivity analysis in the sensory fibres of median
and ulnar nerves did not disclose any significant anomalies.

During the initial examination all subjects had abnormal
results for the Rene Zazzo card test and the majority (60%)
of the subjects had abnormal results for the Mira Stambak
crosshatch test.

An analysis of the electrophysiological examinations
results and of tests used to verify motor dexterity of the
patients in the studied group during six months showed
statistically significant differences between individual mea-
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Fig. 2. Rene Zazzo card test — an average test result in a studied group and in a group with the bulbar form in a period of six months.
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Fig. 3. Mira Stambak crosshatch test — an average test result in a studied group and in a group with the bulbar form in a period of six months.

surements for the CMAP amplitude in the left median, left
ulnar and right ulnar nerves. Multiple comparisons showed
that in the subjects, the CMAP amplitude in the left median
nerve was lower during measurements B and C, versus
measurement A (p=0.044), and the CMAP amplitude in
the left and right ulnar nerves was lower during measure-
ments B and C versus measurement A (left p=0.007, right
p=0.002) (Fig. 1).

No statistically significant differences between individual
measurements were found for other electrophysiological
parameters in motor neurons (p >0.05).

The analysis of results of tests verifying the manual
dexterity in a period of six months showed that in the

subjects undergoing the Rene Zazzo card, test result was
lower during measurement A than during measurement
B (p =0.036) and measurement C (p =0.03). For the Mira
Stambak crosshatch test, the analysis showed that the
result during measurement A was higher than during
measurement B (p=0.005) and measurement C (p=0.007)
(Figs. 2 and 3).

The evaluation of electrophysiological parameters and
the analysis of the Rene Zazzo card test and the Mira
Stambak crosshatch test results in patients with limb-onset
ALS in a period of six months did not show significant
differences between individual A, B and C measurements.

In patients with the bulbar-onset form, however, the
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same analysis demonstrated that the CMAP amplitude in
the left (p=0.001) and right (p=0.032) median nerves and
the left (p<0.001) and right (p<0.001) ulnar nerves was
lower during measurements B and C, versus measurement
A [Fig. 1]. Other electrophysiological parameters of motor
nerves in these patients did not differ during the initial
measurement — A, the measurement after 3 months - B,
and the measurement after 6 months - C. Also the analysis
of results of the tests used to verify the motor dexterity
showed that the result of the Reno Zazzo card test was
lower during measurement A versus measurement B, and
during measurement B versus measurement C, while the
result of the Mira Stambak crosshatch test was higher
during measurement A versus measurement B, and during
measurement B versus measurement C (Figs. 2 and 3).

An analysis of correlations between amplitudes of the
compound muscle action potential (CMAP) of the right
median nerve, the left median nerve, and the right and left
ulnar nerves and the results of the tests verifying manual
dexterity (the Rene Zazzo card test and the Mira Stambak
crosshatch test) showed significantly significant relationships
in the studied group. This means that during the initial mea-
surement (A), the higher the CMAP amplitude in the right
and left median nerves and the right and left ulnar nerves
found in the subjects, the lower was their result in the Rene
Zazzo card test (right median nerve r = -0.55, p<0.005; left
median nerve r = -0.54, p<0.005; right ulnar nerver = - 0.68,
p<0.001; left ulnar nerve r = -0.62, p<0.01). This correlation
was moderate for the median nerves, and strong for the ulnar
nerves. It was also demonstrated that the higher the CMAP
amplitude in the right ulnar nerve in the subjects, the higher
their result in the Mira Stambak crosshatch test (r=0.49,
p<0.05) - a moderate correlation. During a subsequent
measurement, after three months, the conducted analyses
showed: the higher the CMAP amplitude in the right and left
median nerves and the right and left ulnar nerves found in the
subjects, the lower was their result in the Rene Zazzo card test
(right median nerve r=-0.51, p<0.005; left median nerve r=
-0.51, p<0.005; right ulnar nerve r= -0.61, p<0.01; left ulnar
nerve r = -0.53, p<0.05). This correlation was moderate for
both median nerves and the left ulnar nerve, and strong for
the right ulnar nerve. Analyses of relationships during the last
measurement after six months (C) showed that the higher the
CMAP amplitude in both median nerves and ulnar nerves
found in the subjects, the lower their result in the Rene Zazzo
card test (right median nerve r= -0.65, p<0.01; left median
nerve r=-0.77, p<0.001; right ulnar nerve r = -0.52, p<0.05;
left ulnar nerve r=-0.62, p<0.01). The observed correlation
was strong for both median nerves and the left ulnar nerve,
and moderate for the right ulnar nerve. A relationship was
also found between the CMAP amplitude of the right and left
median nerve and the result of the Mira Stambak crosshatch
test (r = 0.51, p <0.05; r = 0.6, p < 0.01, respectively) — the
higher the amplitude, the higher the crosshatch test result.
In both cases, this correlation was moderate.

In the group of patients with bulbar-onset ALS, during
measurement A, a statistically significant relationship was
found between the CMAP amplitude in the right ulnar
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nerve and the result of the Rene Zazzo card test - the
higher the amplitude, the lower the card test result (r =
-0.67, p<0.05), signifying a strong correlation. During
measurement B, the correlation analyses did not demon-
strate any statistically significant relationship between the
amplitude in the studied nerves and the results of the card
and the crosshatch tests. During measurement C, a strong
correlation was found between the CMAP amplitude in the
right median nerve and the left ulnar nerve and the result
of the Rene Zazzo card test (r=-0.77, p< 0.01; r = -0.7, p<
0.05, respectively) — the higher the CMAP amplitude, the
lower the card test result.

In the subjects with limb-onset ALS, during the initial
measurement (A), a statistically significant relationship
was demonstrated between the CMAP amplitude in the left
median nerve and right and left ulnar nerves, and the Rene
Zazzo card test result (r=-0.66, p<0.05; r = -0.7, p<0.05;
r= -0.71, p<0.05, respectively) - the higher the CMAP
amplitude, the lower the card test result obtained by the
subjects, signifying a strong correlation. A relationship was
also found between the CMAP amplitude of the right me-
dian and ulnar nerves and the result of the Mira Stambak
crosshatch test (r= 0.63, p<0.05; r = 0.64, p< 0.05, respec-
tively) — the higher the amplitude, the higher the crosshatch
test result obtained by the subjects, signifying a strong
correlation. During a subsequent examination performed
after 3 months (B) the correlation analyses demonstrated
a statistically significant relationship between the CMAP
amplitude in the left median nerve and the result of the
Rene Zazzo card test (r=-0.85, p<0.01) - the higher the
CMAP amplitude, the lower the card test result, signifying
a very strong correlation. During measurement C it was
demonstrated that the higher the CMAP amplitude in the
left and right median nerves and the left ulnar nerve, the
lower the Rene Zazzo card test result (r= - 0.7, p<0.05; r=
-0.89, p<0.001; r= - 0.74, p<0.05, respectively), signifying
a strong correlation for the right median and the left ulnar
nerves, and a very strong correlation for the left median
nerve. Furthermore, a strong relationship (0.6< r <0.8) was
found between the CMAP amplitude of the right and left
median nerves and the result of the Mira Stambak cross-
hatch test (r= 0.67, p<0.05; r = 0.77, p< 0.01, respectively)
- the higher the amplitude, the higher the crosshatch test
result obtained by the subjects with the limb-onset ALS.

DISCUSSION

Earlier reports concerning the electrophysiological eval-
uation and physical fitness of ALS patients indicate a loss
of axons and injury in proximal sections of the motor
fibres in peripheral nerves, and a deterioration in physical
capacity [4, 20, 21].

In own studies, during the initial evaluation we found a
decrease in the amplitude of the compound muscle action
potential (CMAP) in the studied nerves in the majority of
our patients. We also observed the increased latency of F
waves or their disappearance, with the normal conductivity
rate and slightly increased terminal latencies. The obtained
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results, similarly to observations of other authors, indicate
injury of motor fibres in proximal sections or of anterior
spinal roots [25, 26]. Furthermore, they indicate a signif-
icant and progressing loss of motor axons.

The results of such parameters as distal latency and con-
duction velocity in motor fibres of the examined nerves
were correct in the majority of our patients, which con-
firmed that ALS was characterised by axonal neuropathy,
and not demyelinating neuropathy.

The natural ALS progress always results in a loss of
manual dexterity. At a certain stage of the disease, patients
become unable to live independently, they require help
from the people around them to perform basic everyday
activities, i.e. walking, washing oneself or eating [4, 6, 8,
12,22, 23]. The results of the Rene Zazzo card test and the
Mira Stambak crosshatch test obtained by us during the
first examination showed that nearly all subjects presented
with deteriorated manual dexterity. The results were ab-
normal in 100% of the cases for the Rene Zazzo card test,
and for 60% of the cases in the Mira Stambak crosshatch
test. Our results seem to confirm previous clinical reports.

The results of electrophysiological examinations obtained
during measurement A, implying axonal motor neurop-
athy, were reflected in abnormal results of tests verifying
manual dexterity in those patients.

According to de Carvalho, electrophysiological exam-
inations are used to diagnose and monitor the disease [10,
11, 13]. van Dijk et al. used in their study an analysis of the
compound muscle action potential (CMAP) amplitude and
the ALS Functional Rating Scale to evaluate progression
of amyotrophic lateral sclerosis, and they demonstrated
that the progressing loss of dexterity is reflected in the
reduced CMAP amplitude [27]. The authors also used the
electrophysiological evaluation of peripheral nerves to
evaluate the disease progression, and, additionally, they
used the above-mentioned tests for a clinical evaluation of
the disease progression. The results of our examinations
conducted three times during a period of six months are
consistent with the observations of van Dijk et al. In own
studies, a statistically significant reduction in the amplitude
of the compound muscle action potential (CMAP) was
demonstrated in successive examinations after 3 and 6
months, as well as a deterioration in the manual dexterity
of the subjects, as reflected in the results of the card and
the crosshatch tests. The results presented above are also
consistent with reports of Turner et al. [22], who are of the
opinion that amyotrophic lateral sclerosis is characterised
by progressing motor neuropathy, leading to the gradual
reduction in the muscle strength.

Our results of the CMAP analyses and dexterity tests
are also similar to the results obtained by Liu et al. [28].

A separate analysis of patients with limb-onset and bul-
bar-onset ALS revealed the absence of significant differences
with regard to the electrophysiological parameters of the
examined nerves and tests in patients with the former form.
On the other hand, in the second group, the examinations
showed a significant decrease in the compound muscle ac-
tion potential (CMAP) of the examined nerves as well as de-

terioration of manual dexterity in the course of a six-month
observation. This illustrated a more rapid progression of the
disease in patients suffering from bulbar-onset ALS, which
was consistent with conclusions of other authors [6, 22].

When evaluating the correlation between the CMAP am-
plitude level in the nerves of the upper limbs and the results
of the Rene Zazzo card test and the Mira Stambak crosshatch
test we demonstrated that these parameters were statistically
significantly correlated in the studied group. This correlation
was particularly visible between the CMAP amplitude levels
in the relevant nerves and the card test results.

Although no significant deterioration was found in elec-
trophysiological parameters and clinical tests, in patients
with the limb-onset ALS this relationship between the
above-mentioned parameters was more pronounced versus
the bulbar-onset patients, in whom the electrophysiological
and clinical progression was definitely clearer.

The results we obtained illustrate that progressive damage
to the motor neuron, which occurs in the course of ALS,
leads to progressive disability of the examined patients.
This confirmed the conclusions of Wijeseker et al. that
lateral amyotrophic sclerosis was an incurable disease
with a progressive course, leading to disability and shortly
to death [6]. Also, Baumer et al. characterised ALS as a
disease with progressive electrophysiological disorders
with concurrent intensification of neurological symptoms,
leading to impaired fitness [4].

The available reports mainly present a correlation be-
tween the myasthenia test by electrical stimulation and
the dexterity[29, 30]. The authors of this report would
like to emphasise the results of the correlations analysed,
indicating a possibility for monitoring the clinical progress
of ALS by the evaluation of the CMAP amplitude.

CONCLUSIONS

1. A loss of motor cells in the anterior horns of the spinal
cord is reflected in the deterioration of manual dexterity
in ALS patients.

2. A significant correlation is found between the loss in
manual dexterity and increase in changes in motor
conductivity.
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AHANN3 ACCOLUNALNUN K121Q-NMOJIUMOPO®U3MA TrEHA ENPP1
C OAKTOPAMU PUCKA PA3BUTUA CAXAPHOIO AUABETA 2-TO
TUMNA B YKPAUHCKOI nonynauuu

Wpuna B. Mapuenko, EBrennii U. [ly6oBuk, Onbra . MaTnaii, AuToHuHa A. beceguna, lMonuna B. KuasbkoBa,

Ennsaerta A. [ap6y3oBa
CYMCKMA TOCYAAPCTBEHHDII YHUBEPCUTET, CYMb, YKPAUHA

PE3IOME

Bcrynnenue: B HacToAlLee Bpema cuMTaeTca, uto caxapHbiii auabet 2-ro Tuna (C1-2) BO3HUKAET y reHeTUUECKU NpespacnonoxeHHbIX L, NPy BO3AEIACTBIN papa dakTopoB
BHeLLIHeil cpefibl, NPOBOLMPYIOLLYX KIMHIYECKOe Hauano 3abonesaua. OHUM 13 reHOB-KaHAVAATOB, UMElOLLAX BeAyLLee 3HaYeHIe B GopmupoBaHy npeapacnionoxenHoctn k (-2,
Anaetca rex Ectonucleotide Pyrophosphatase/Phosphodiesterase 1 (ENPPT). [loka3ata accoumavms ero revetinyeckoro K121Q-nonumopduama c (fI-2 B pasHbiX nonynaumMax Mypa.
Llenb nccneposanua: MpoaHanusuposatb accoumaumto K121Q nonumopdu3ama reHa ENPPT ¢ dakTopamu pucka pa3suTus caxapHoro Anabeta 2-ro Tuna B yKpauHCKoi nonynawmm.
Matepuanbl u meTopbI: [eHOTUNbI NALMEHTOB ONpeaenany MeToAoM NoAUMepa3Hoii LIeNHOM peakLMy ¢ NocNeyLLMM aHanu30M AAMHBI PECTPUKLIMOHHBIX (parmMeHToB
(PCR-RFLP) ncnonb3ys BeHo3Hoto KpoBb 317 naumeHTos ¢ CJ1-2 1 302 nuw KOHTPOAbHON rpynnbl. CTaTUCTUYECKINIA aHANN3 BBINONIHEH C NOMOLLbH0 NporpamMmbl SPSS-17.0.
Pe3ynbratbi: B pe3yntrate npoBefeHHOr0 reHOTUNMPOBAHIA BbIABNEHO, 4T B rpynne nauuenTos ¢ C/l-2 cooTHoLeHue romo3uror no ocHoHomy annenio (K/K), reteposuror
(K/Q)  romo3urot no muxopromy annenio (Q/Q) coctasuno 188 (59,3%), 108 (34,1%) n 21 (6,6%), a B KonTpone — 205 (67,9%), 86 (28,5%) u 11 (3,6%) (P = 0,05). MeTogom
61HapHOIA NOTMCTUYCKOI perpeccy yCTaHoBMeHa AOCTOBEPHaA (BA3b B paMKax AOMUHAHTHoIA Mopeny HacnegoBakua (KQ/QQ vs K/K) (PH = 0,027). MokasaHo, uTo y HocuTeneil
MuHopHoro annena puck CA-2 8 1,4 (95% (I = 1,043-2,016) pasa BbiLue, Yem y roMO3UToT 10 0CHOBHOMY annenio. [ocne NonpaBKm Ha BO3PACT, NoA, NPUBbIUKY KypuTb, MMT,
OXVPEHYE U Hanuuite apTepuanibHOi rMNepTeH3UM OCTOBEPHOCT STUX PeynbTato coxpananach (P = 0,026).

BoiBogbi: K121Q-nonumopdusm reHa ENPPT accouumpoBaH ¢ pa3BuTieM caxapHoro auabeTa 2-ro Tuna B YKpauHCKoii nonynauum. Y Hocuteneii MuHopHoro Q-annens puck
pasutia (-2 B 1,4 pa3a BbllLe, YeM y FoMO3UroT no ocHoBHoMy K-annento. Puck Bo3pactaet y naumentos ¢ MT = 25 kr/m?.

KJTOYEBDIE CJTOBA: caxapHbiii guabet 2-ro Tuna, nonumopdusm rexos, ENPP1

ABSTRACT

Introduction: More than 100 genes have been described associations between single nucleotide polymorphisms and type 2 diabetes mellitus (T2DM). Among these candidate
genes, Ectonucleotide Pyrophosphatase/Phosphodiesterase 1 (ENPPT), is located on the long arm of chromosome 6 (6¢23.2) and encodes for a protein which is one of the factors
determining the insulin sensitivity. An allelic polymorphism in exon 4 of ENPPT (rs1044498) has been designated K121Q and widely investigated in T2DM in different populations.
The aim: To analyze the association between ENPPT K121Q polymorphism with the risk factors of type 2 diabetes mellitus in the Ukrainian population.

Materials and methods: Venous blood of 317 patients with type 2 diabetes mellitus and 302 controls was used for analysis. ENPPT K121Q genotyping was performed using PCR-RFLP method.
Results: Our results revealed that ratio of K/K homozygotes, K/Q heterozygotes and Q/Q homozygotes between case and control groups was significantly different (59.3%,
34.1%, 6.6% vs 67.9%, 28.5%, 3.6%, P = 0.05). Method of binary logistic regression shown that a reliable relationship was established in the general group for KQ/QQ vs K/K
genetic model (P =0.027). It was shown that in carriers of the minor Q-allele, the risk of T2DM is 1.4x higher than in homozygotes in the main K-allele (95% Cl = 1.043-2.016).
After adjusting for age, sex, smoking habit, BMI, obesity and the presence of hypertension, the reliability of these results persisted (P = 0.026).

Conclusions: FNPPTK121Q polymorphism is associated with T2DM in Ukrainian population. In carriers of the minor Q-allele the risk of T2DM is 1.4x higher than in homozygotes
in the main K-allele. The risk increases in patients with BMI > 25 kg/m?.

KEY WORDS: type 2 diabetes mellitus, gene polymorphism, ENPP1
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WpwuHa B. MapueHko u gp.

BBEAEHWE

B Hacrosiiee Bpemsi caxapHslit fuabet 2-ro tuma (CJI-2)
paccMaTpuBaeTcs KaK HEOHOPOJHOE 10 3TUOIOT UM, Ma-
TOT€He3Y, KIMHUYIECKOMY TeUYeHMIO, CKIIOHHOCTBIO K pas3-
BUTHIO Y IIPOTPECCHPOBAHMIO OC/IOKHEHNIT 3a00/IeBaHue.
HecMorTps Ha 60/1bI110€ KONNYECTBO SKCIIePUMEHTAIbHBIX
U KIMHUYECKUX MCCIIef0BaHMIl, HallpaB/IeHHBIX Ha pa-
CKpBITIE ITATOTeHe3a CaXapHOro AyradeTa 2-To TUIIA, MHO-
rue paKTOPBbI ¥ MEXaHU3MBI Pa3BUTNA 00/Ie3HY OCTAIOTCS
TI0 KOHIIAa He M3Y4YeHHBbIMI. bosbllas MegMKo-colyanbHas
3HA4YMMOCTb IIPOO/IEMBI COCTONT B TOM, YTO CJ] mpuBOanT
K paHHell MHBaIuAM3auyuy u cMepTHocTH. Ilo JaHHBIM
akcnepToB BOO3, x 2030 rogy B Mupe ImpearnonaraeTcs
yBe/IM4eHMe 4ycia OONbHBIX C IaHHOJ IaTOJIOTHeN O
552 MJIH 4e/oBeK, U3 KOTOpBIX 6onmee 90% NpUXOANTCA
Ha caxapHblit fuabet 2-ro Tnma [1].

PackpbiTne renetmdeckoii cocrapmaromert ClI-2 ABnseT-
Cs1 OJHOJ M3 OCHOBHBIX 3a/la4 COBPEMEHHOI MEeIVIIVHBbI.
OpHMM U3 Ba)KHBIX METOJ0B, KOTOPBIN MCIIONb3yeTCs
CEerofH:A /7 BbIABIEHMA HACIEeNCTBEHHON IPeApacIo-
JIOKEHHOCTH K TeM VIV IHBIM 3a00/IeBaHUAM, SAB/IACTCSA
aHa/IN3 OJHOHYK/ICOTUAHBIX Monumopdusmon (SNP).
Ectonucleotide Pyrophosphatase/Phosphodiesterase 1
(ENPPI) - ogviH 13 TeHOB-KaHJU/JaTOB B PUCKe Pa3BUTHUSA
caxapHOro fuabeTa 2-To THIIA, PaCIONIOKeH B 6(6q22-23q)
XpOMOCOMe, UMeeT 25 3K30HOB U 24 nHTpoHa [2]. Hau-
6omee nsyuyeHHbIM SNP 1aHOTO reHa AB/IAETCA MOMUMOP-
¢usm 4-ro sx3oHa — K121Q (rs1044498), cyTb KoTOpPOTO,
3aKJ/II0YaeTCs B 3aMeHe a30TUCTOTO OCHOBAHM A aZleHIH Ha
LNUTO3MH B 43213 MO/I0XXEHUN I'€Ha, YTO B CBOIO OYepeb
MPUBOAUT K 3aMeHe aMMHOKUCTIOTHI IM3MH Ha [Ty TAMMH B
121 monoxenunu 6enka [3]. Jokasana casp K121Q momu-
Mop¢usMa ¢ BosHMKHOBeHneM CJI-2 i npepcraBuTesneit
MHOTUX IOy AL [4-6].

LEJIb UCCJIEAOBAHUA

Lenbro JaHHOr 0 UCCIEROBAHNSA CTA/IO U3YYEHME ACCOLMA-
v K121Q-nommmopdusma resa ENPPI ¢ pasButueM
caxapHOro iyabeTa 2-ro TUIIA y ITAIMeHTOB C Pa3/INYHbIMUI
(dakTOpaMM pycKa B yKPaMHCKOI IOIY/IALNN.

MATEPWUAJbl U METO bl

B mccnemoBanum UCIIONb30BaNM BEHO3HYIO KPOBb 317
MAaIMeHTOB C caxapHbIM auaberom 2-ro tuma (51,1%
JKEHIIVIH 11 48,9% My>4MH, CpeHII1 Bo3pacT 64,9 + 8,2 n1eT),
KOHTPOJIbHYIO TpymIy coctaBumu 302 yemoseka (45,7%
JKeHIMH U 54,3% My>X4uH, CpefiHMil Bo3pacT 65,1 + 14,5
yeT). JInarHocTyKa caxapHoro fuabeTa y 06C/IeloBaHHBIX
ITAIVIEHTOB IIPOBOAIM/IACH HA OCHOBAHMY AHAMHECTUYECKIX
MaHHBIX, KIMHUYECKUX M OMOXMMMYECKUX METO[OB
UCCIefOBaHMIl (KIMHUYeCKNII aHa/lIN3 KPOBYU U MOYIN,
olpefie/IeHNe ITI0KO3bI KPOBY, I/IMKEMIYeCKOT0 PO
¥ IIMKO3W/IMPOBAHHOTO TeMOITIO0VHA) B COOTBETCTBUY C
pexoMeHpanuaAMu skcneptoB BOO3. B uccnegosanne He
BKJIIOYa/IMCh MALIMEHThI C OCTPBIMU MM XPOHMYECKVMM
BOCITQ/INTEIbHBIMY IIPOILIECCAMY B CTaAMM 0OOCTpEHNH,
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OHKOJIOTUYECKMMU U CUCTEMHBIMU 3a00IeBaHUAMYU,
BbIpa)KE€HHOI1 II0YeYHOI 1 IIe4eHOYHOI HelOCTaTOYHOCTbIO,
OpOHXMANbHOW aCTMOJ, TPAaBMOM MIM OOUIMPHBIM
XMPYpPIrU4ecK/M BMeIlIaTe/IbCTBOM, a TaKXKe JINI[A, KOTOpble
MOJIy4asau MpenapaTsl, KOTOpPble MOTYT MOTEHLMATbHO
B/IMAITh HA YPOBEHb I/TIOKO3bI KPOBIL.

PaboTa BbIONHEHA B COOTBETCTBUU C MPUHIUIIAMHU
XeIbCMHKCKOM JeKnapauuy BceMupHON MeIMIIMHCKON
acconmanum «ITUYeCKye IPYHLINIIBI MEOVIIVHCKNUX JIC-
CIelOBAaHMII C y4acTHUeM 4YeJIoBeKa B KauecTBe 0OBbeKTa
uccnefoBaHus» u ofobpena Kommccueit o 61osTuke
MepnunHckoro nHCTUTYTa CyMCKOTO FOCYapCTBEHHO-
ro yHusepcutera. Ilepen BKIo4eHMeM B MCCIeOBaHMe
BCe YYaCTHUKM Jja/ly NUCbMEHHOe MHPOPMUPOBAHHOE
corjacue Ha UCIO/Nb30BaHMe KPOBY B TeHETUYECKUX UC-
C/IefOBaHUSX.

Hns onpenenenns TreHOTUIIOB MAlM€HTOB BEHO3HYIO
KPOBb HaOMpamy B CTEPUIbHBIX YCIOBUAX B MOHOBETDI
06beMOM 2,7 MJI C Ka/JIMeBOM CONbI0O 3TUAECHIUAMUH-
TeTPAyKCYCHOJ KMCTIOTbI B KadeCTBe aHTMKOAry/AAHTa
(«Sarstedt», lepmaHusa) ¥ XpaHWIN IpU TeMIepaType
- 20°C. Boipenenne renomuolt JIHK nmposoaunm ¢ ucnosns-
30BaHUeM KoMMepueckoro Habopa «Diatom DNA Prep
100» (OO0 «JTabopatopust Vzoren», Poccus).

YuacTok reHa, KoTopbiit cofepyxan K121Q-caitt, ammmigu-
LMPOBA/IV CIIOMOILIBIO [TAPbI CIIEL(DIIeCKMX TIPAiMePOB: TIPsi-
moro (forward) 5CTGTGTTCACTTTGGACATGTTG3 u
o6parnoro (reverse) 5SGACGCTGGAAGATACCAGGCTG3
(«Metabion», [epmanust). CMech ayist aMIUKALIAY COCTO-
sima n3 50-100 ur THK, 5 mxi1 5-xparnoro PCR-6ydepa, 1,5
MMOJIb Cy/IbdaTa Marus, 150 MKM cMecH YeThIpex HyKJIeo-
uaTpudocdaros, o 15 pM kaxkzoro 13 npaiMepos u 0,75
EJl Tag-nommepasel («Thermo Scientific», CIIIA). O6bem
CMeCU JOBOIVUIN 10 25 MKJI IEMOHU3MPOBAaHHOI Bofioii. [1o-
NMMepasHyto LenHyto peakuyio (PCR) nposoaym B repmo-
mmkepe GeneAmp PCR System 2700 («Applied Biosystems»,
CIHIA). AMonmdukarmst cocTosta u3 35 UMKIOB: 1 MK —
94°C (4 MuH), co 2 1o 34 nuki — feHaryparys — 94°C (50 ¢),
rubpyansaLyst mpaitMepos — 64,5°C (45 ¢) u amoHrarys — 72°
C (1 mun), 35 nuxi - 72°C (5 MuH). 3ateM 6 MKJI IPOLYKTa
aMIymduKanyy MHKy6uposanm mpu 37° C B TedeHne 18 va-
coB ¢ 5 E]] pectpukrasel Eco47I (Avall) («Thermo Scientific»,
CIIA) B 6ydepe R crnemyromiero cocrasa: 10 MM tpuc-HCl
(pH 8,5), 10 MM xnopupma maruusi, 100 MM xopyza Kamus 1
0,1 mr/m anpbymuna. Eciu B 43213-11 mosuumy reHa ENPPI
HaXORWICS LIUTO3MH, aMIUIMUKAT, KOTOPBIIL COCTOSIT U3
238 map OCcHOBaHMIL, pacUIeIUIAICA pecTpukTasoit Eco471
Ha 71Ba ¢parMeHTa — 148 n 90 map ocHoBauwmit. B crydae
3aMeHbI IMTO3MHA Ha aflecHUH CaliT pecTpukuym 1yia Eco471
OTCYTCTBOBAJL, ¥ B CMeCV OOHAPY>KUBAJICA OVH (PparMeHT
pasmepom 238 map ocHoBanuit (Puc. 1).

AMnnoukarel n3y4eHHOro ¢parMeHTa 4-ro sK30Ha
reHa ENPPI pasgenanu B 2,5% arapo3HoM reje, KOTOpPbIi
cofepan OpOMMCTDI STUAVIL. [OPM30OHTaNbHBII 37IeK-
tpodopes (0,1A; 140V) npoBopmnu B TedeHun 30 MUH.
Busyamusaunio [JHK nmocie snexrpodopesa ocyue-
CTBJISUIM C MIOMOLIBIO TPaHCH/ITIOMMHATOPA («BHOKOM»,
Poccusa).
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M 1 2 3 4 5 6 7 8 9 10 11

250 o

150 o
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Puc. 1. Pe3ynbratbl pecTpukumnonHoro aHanu3sa K121Q-nonumopdusma rena ENPP1. M — mapkep monekynapHoit Maccol
(Mo — napb! HyKNeMHoBbIX 0CHOBaHNIA) Aopoxkm 3,4,9,10,11 cootBeTcTBytoT K/K-renotuny; 1,2,7,8 — K/Q-reHotuny; 5,6 — Q/Q-reHotuny.

Ta6bnuua |. Pacnpesenenue anneneii u renotunos no K121Q-nonumopdu3smy reHa ENPPT B rpynnax cpaBHeHus

ca-2 KoHTponb
FeHoTMN (n=317) (n=302) PHWE P
N % N %
K/K 188 59,3 205 67,9
K/Q 108 34,1 86 28,5 0,05
Q/Q 21 6,6 11 3,6
Annenb
K 484 76,3 496 82,1
0,611 0,012
Q 150 23,7 108 17,9

Ta6nuua Il. Pacnpepenenue redotunos no K121Q-nonumopdusmy rena ENPPT y naumeHToB ¢ pa3nuuHbiMu Gaktopamu pucka (-2

lFeHoTun, n (%)

lTpynna n P
KK KQ QQ
UMT = 25 kr/m2
ch-2 263 152 (57,8) 91 (34,6) 20 (7,6)
0,072
KoHTponb 209 137 (65,6) 65 (31,1) 7(3,3)
OxupeHue
ch-2 126 62 (49,2) 47 (37,3) 17 (13,5)
0,078
KoHTponb 79 49 (62,0) 26 (32,9) 4(5,1)
KypeHne
ch-2 76 43 (56,6) 29 (38,2) 4(5,3)
0,426
KoHTponb 81 54 (66,7) 24 (29,6) 3(3,7)
AT
ch-2 239 141 (59,0) 81(33,9) 17(7,1)
0,333
KoHTponb 145 96 (66,2) 42(29,0) 7 (4,8)

an/IMeanI/IEI N — KOJINYeCTBO NaLneHToB

CooTBeTCTBUE pacIpefie/ieHNisi TEHOTUIIOB paBHOBe-  HyeM mporpaMmbl SPSS-17. [ljist cpaBHeHMs pacIpefeneHis
cuto Xapau-Bartu6epra nposepsinu, nonb3ysice Online  reHOTUIIOB B MCC/IERyeMOI ¥ KOHTPO/IBHON TPYIIIIaX HpK-
Encyclopedia for Genetic Epidemiology Studies (http://  mensmu x*-xpurepuit [Inpcona. [l ycTaHOB/IeHNA prcKa
www.oege.org/software/hwe-mr-calc.shtml). OcnoBras  pasBurus CJI-2 B 3aBUCUMOCTY OT Ha/IM4MA Y IAlMeHTa
4aCTh CTATUCTUYECKOTO aHa/I/3a BBIIIOMTHEHA C MCIIO/Ib30Ba-  OLPEJIe/IEHHOTO FeHOTHIIA C MIOMOLIBI0 OMHAPHOIA JIOTHC-
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Ta6nuua l1l. Avanu3 accoumnauum reHotunos no K121Q-nonumopduamy resa ENPPT ¢ puckom CJI-2 y nawmeHToB pa3nnuHbIX noarpynn

Mogenb PH ORc (95 % ClI) Pnonp ORnonp (95 % Cl)
O6was rpynna
K/Q vs K/K 0,134 1,298 (0,923-1,826) 0,231 1,249 (0,868-1,796)
KQ/QQ vs K/K 0,027 1,450 (1,043-2,016) 0,026 1,455 (1,046-2,024)
Q/Qvs K/K 0,099 1,877 (0,889-3,962) 0,479 1,337 (0,598-2,989)
WMT = 25 kr/m2
K/Q vs K/K 0,422 1,172 (0,795-1,727) 0,359 1,214 (0,802-1,839)
KQ/QQ vs K/K 0,086 1,390 (0,954-2,024) 0,146 1,350 (0,901-2,022)
Q/Q vs K/K 0,054 2,375 (0,984-5,730) 0,048 1,802 (1,063-3,653)
OXxunpeHune
K/Q vs K/K 0,523 1,213 (0,671-2,192) 0,366 1,335 (0,713-2,500)
KQ/QQ vs K/K 0,074 1,686 (0,951-2,991) 0,074 1,733 (0,947-3,172)
Q/Qvs K/K 0,062 2,924 (0,946-9,036) 0,129 2,472 (0,769-7,942)
KypeHne
K/Q vs K/K 0,260 1,465 (0,754-2,848) 0,235 1,559 (0,749-3,242)
KQ/QQ vs K/K 0,195 1,535 (0,803-2,933) 0,273 1,486 (0,732-3,018)
Q/Qvs K/K 0,638 1,444 (0,313-6,676) 0,886 0885 (0,167-4,704)
AT

K/Q vs K/K 0,316 1,257 (0,803-1,967) 0,437 1,200 (0,758-1,902)
KQ/QQ vs K/K 0,159 1,362 (0,886-2,093) 0,384 1,219 (0,781-1,902)
Q/Qvs K/K 0,373 1,510 (0,610-3,734) 0,807 1,125 (0,437-2,901)

Mpumeuanme: 95% Cl — 95% poBepuTeNbHbli MHTepBan; PH — Habniogaemoe 3HaueHue P (6e3 nonpaBku Ha KoBapuatbl); ORH — Habnogaemoe
OTHOLLIEHME LLIAHCOB; Prionp — 3HaueHne P nocne nonpaBKi Ha BO3PACT, MON, MHAEKC MACChl TENa, OXMPEHNE, Halnune apTepranbHOi rUNepTeH3un 1
MpUBbIYKY KypuTb; ORNONP — OTHOLLIEHNE LWAHCOB NOC/E NONPABKM HA KOBApUaTbl.

TUYECKOIl perpeccuyt pacCUUThIBAIN OTHOIIEHVE IAHCOB
(OR) 1 95% moseputenbHblit nuTepBa (CI) [ 0CHOBHBIX
Mojeneli HacnenoBauus. [Tocie 3Toro 6bl1a UCIIOb30BAHA
My/IbTHBapuabeIbHast TOTYICTUYeCKas perpeccis, KoTopas
MIO3BOJIN/IA MICC/IEIOBATh aCCOLMAINI0 TeHOTUIIOB C pa3Bl-
TVeM CaXapHOro finabeTa 2-ro TUIIA B YCIIOBUSAX IIONIPABKI
Ha JIpyTyie MMeoIecs y IalyeHTa GpakTopsl prucka (1o,
Bo3pacT, VIMT, apTepuanbHas runepTeH3us U MpUBbIUKA
Kyputb). Bce TecTsl 6bUM ABYCTOPOHHMMY, 3HaYeHMs P
<0,05 cunTanu CTaTUCTUYeCKU 3HAYUMbIMIUL.

PE3YJIbTATbl U UX OBCYXKAEHUE

[eHOTMIIMpOBaHME MALVIEHTOB B TPYIIAX CPaBHEHMS
no K121Q nonumopdusmy resa ENPPI nosponuno
YCTaHOBUTD 4aCTOTY T€HOTUIIOB U aJljIefiel, ¢ KOTOPOi
OHM BCTPEYAIOTCA B YKpaMHCKoI nomynanyn (ta6m. I). B
rpymie nanyeHToB ¢ CJI-2 cOOTHOIIeHNMe TOMO3UTOT II0
ocHosHoMy ajtemo (K/K), rereposuror (K/Q) nromosuror
1o MyuHOpHOMY ajuento (Q/Q) cocraBuo 188 (59,3%), 108
(34,1%) 1 21 (6,6%), a B koHTpOTIE 205 (67,9%), 86 (28,5%)
n 11 (3,6%) cOOTBETCTBEHHO, YTO VIMEJIO CTaTUCTIYECKYIO
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3HaunMocThb P = 0,05. Yactota ocHoBHoro (K) u MunopHoro
(Q) anneneit cocraBuna cpenu 60nbHBIX 76,3% K 23,7%
cpenu 310poBbIX — 82,1% k 17,9%.

V3BecTHO, YTO ¢ pa3BUTHEM CaXapHOTro AmabeTa 2-ro
TUIIA CBA3aHBI Be TPYNIbI pakTopoB pucka. K mepsoit
OTHOCATCA Te, KOTOpble He MOAUDUUUPYIOTCA - 3TO
Hac/IefCTBeHHAs IIPefpacloNoKeHHOCTDb, BO3PacT, IIOJL,
STHUYECKAs IPUHAJJIEKHOCTD, KO BTOPOII - Te, Ha KOTOpbIe
MO>KHO IIOB/IMATD B IIPOLiecce XXIM3HY, TO eCTb MOAM(UIIN-
PpOBaHHbIE: HOBBIICHHDBII MHI,EKC MACChI TeNIa, OXKVMPEHNe,
KypeHe, COIyTCTBYIOLasA apTepuaabHas TUIepTeH3NA
(AT) u mp. B Tabmuie 11 mpuBeneHbI pe3y/IbTaThl pacipefe-
neHus reHotumos 1o K121Q nommopdusmy rena ENPPI1
Cpeny NpefiCTaBUTEIIEN ONBITHO M KOHTPOIbHON IPYIII
THIOCJIe MX pasfie/ieHNs Ha KOTOPThI, 00pa3oBaHHbIE B 3aBM-
CUMOCTH OT TaKMX (pakTOpoB pyucka CJI-2 Kak HOBBIIIEeH-
Hblit IMT, oxxupenne, kypenue u AI' B anamuese. Cpenn
my ¢ UMT > 25 xr/m* pacupenenennue renorunos K/K,
K/Q, Q/Q y nmanuenTos ¢ CJI-2 cocrassno - 152 (57,8%),
91 (34,6%), 20 (7,6%), a y nmux 6e3 CII-2 - 137 (65,6%),
65 (31,1%),7 (3,3%). Ilokasarenp P, paccuuTaHHBI 1O
x*>-kpurepuio ITupcona, pasen 0,072 mpubmmxancsa K



AHANN3 ACCOUMALIN K121Q-TTOJTUMOPOU3MA TEHA ENPP1 C ®QAKTOPAMIW PUCKA...

YPOBHIO CTaTUCTNYECKOI 3HAYMMOCTH, OFHAKO He Ilepe-
cexar ee. [Togo6OHbIe pe3y/IbTaThl IOTy4YeHb! y HaLIeHTOB
c oxupenreM (P =0,078). B noarpynmax, o06pa3zoBaHHBIX
0 Ha/IM9MIO IPUBBIYKM KYPUTD M COy TCTBYIowert AT fo-
CTOBEpHOI1 pasHuIpl B yactorax renotunos (K/K, K/Qn
Q/Q) mexpy nanmentamu ¢ CJI-2 v KOHTPOJIEM BbISIB/IEHO
He 66110 (P = 0,426, P = 0,333 COOTBETCTBEHHO).

PesynbraThl perpeccMoHHOTO aHaaM3a acCoOLMALIMM
rerorunos 1o K121Q nonmumop¢usmy rena ENPPI ¢ pas-
ButueM CJI-2 B paMKax pasHbIX MOfie/ell Hac/efoBaHusA
npuseseHsl B Ta6. I11.

MeTtonoM 6MHApPHOI JIOTYICTUYECKON perpeccun ycra-
HOBJICHA JOCTOBEpHas CBA3b B PaMKaX JOMMHAHTHON
mopenn Hacneposanusa (KQ/QQ vs K/K) (P, = 0,027).
Pacuet oTHOCHTE/ILHOTO pYICKa B paMKaX IpefCcTaBIeHHON
MOJielM TI0Ka3asl, 4YTO Y HOCUTe/NIe!l MMHOPHOTO ajllesnA
puck CII-2 B 1,4 (95% CI = 1,043-2,016) pasa Bblille, 4eM
y TOMO3UTOT II0 OCHOBHOMY ajiteso. ITociie mompaBky Ha
BO3PACT, II0JI, IPUBBIUKY KypuTh, VIMT, oxxupeHne u Ha-
Jy4ye apTepyaabHOI TUIIePTEeH3MM JOCTOBEPHOCTD STUX
Pe3y/IbTaTOB COXPaHAIACh (PHonp =0,026) (ORnOHp =1,455;
95% CI = 1,046-2,024).

BBIIO BBIACHEHO, YTO MCCIEAYEMBlil IOMMMOP (PHBII
CailT He B/INMAET HA PUCK Pa3BUTHA CaxapHOro auabera
2-ro Tuna B noarpynmnax ¢ UMT = 25 Kr/M?, OXXUPEHUEM,
Kypenuewm, AT ecii mpoBoguTh aHanmu3 6e3 yueTa fpyrux
daxTopos prcka CII-2 (P>0,05). OgHako, oc/ie HOMpaBKu
Ha ipyrue (paKTOpHI pycKa iuabeTa B HOATPYIIIIE NallVieH-
toB ¢ VIMT 2> 25 kr/M” aHa/Iu3 B paMKax pelieCCHBHOI
Mmopemn Hacnegosanus (Q/Q vs K/K) moxasar, 4ro y iy
¢ Q/Q-renorunom puck pasputusa CJI-2 Bospacraer B 1,8
pasa (CI=1,063-3,653; PIIOHP =0,048). Pesynbrare! anamsa
B paMKax IPyTMX MOJe/Iell He ObUIM 3HAUVMBIMIL.

INomy4yeHHbIe HAMM pe3y/IbTAaThl HOATBEPK/AIOT IMEI0-
muecs: ganHele 06 acconuanuu K121Q-nonmumopdusma
¢ puckoM passurus CJI-2. IIposenennsiit Tang S et al.
MeTa-aHa/M3, OCHOBAaHHBII Ha pe3y/IbTaTaX UCC/IelOBAHIA
40 Hay4YHBIX PabOT B Pa3INYHBIX IOMY/IALVAX MIPA, MO-
KasaJI, 4To J/1A 0011Ieli IPYIIIIbI IALMeHTOB OblIa YCTaHOB-
JIeHa TocToBepHas cBA3b Mexxay K121Q nommopdusmom
rena ENPP1 u C[I-2 npu cpaBHeHuu Hocuteneit Q-asrens
¢ K-amnenem (OR = 1,29, 95% CI = 1,16-1,44, P = 0,000)
[4]. YuuTpiBas TOT (aKT, YTO CPAaBHUBAIUCDH MALVEHTHI
Pas3IMYHON 9THMYECKON NPUHAIKHOCTH, HaHHAs ac-
counanys 6b1a HOATBEPXK/eHa OTAE/NIbHO /I ALVEHTOB
eBpOIIeiCKOro 1 azmarckoro mponcxoxgenns (OR = 1,20,
95% CI = 1,08-1,33 nu OR = 1,47, 95% CI = 1,15-1,89,
COOTBEeTCTBEeHHO). TakuMm obpaszom, Q-amieb MOXKeT
CII0COOCTBOBATH Pa3BUTHIO CAXAPHOTO uabeTa 2-ro TUIa
y eBporeiilieB 1 a3naToB. /I JOMMHAHTHON MOJeIn
(KQ/QQ vs KK) nony4yeHsl aHaJIOTMYHbIE PE3Y/IbTAThI
(OR=1,31,95% CI=1,16-1,48, P <0,001). IIpu mommpaBke
Ha KOBapHUaThl JOCTOBEPHOCTD Pe3y/IbTaTOB COXPAHATACH
(95% CI=1,19-1,56, P <0,001). Yo KacaeTcsa accoluarium
K121Q-nomumop¢usma rena ENPPI c passutem ClI-2y
MaIlMIeHTOB C pa3nn4Holi BennanHol VIMT, To HekoTopble
aBTOPBI IOMYYMIN CIefyomye pe3yabTaTtel. CormacHo
N. Matsuoka et al. K121Q nomumopdusm rena ENPPI He

accounnposaH ¢ noseimeHHbIM VIMT B eBpomnelickoit u
adpoamepukanckort monyssiuysx [7]. Tak, pacripenenenne
rernotnios (K/K, K/Qu Q/Q) y eBpomeiiiies, He cTpagaio-
IINX OXXMpeHMeM, cocTaBuno: 59,2, 36,1 un 4,7%. Cpenn
Tex, k1o uMmen VIMT > 25 kr/m?, 4acToTa reHOTUIIOB Obl1a
70,2, 24,6 n 5,2% cootBetcTBeHHO (P = 0,16). B adpoame-
PMKAHCKOV IOIY/ALY CPey TeX, KTO MIMe/l HOPMaJIbHbIii
Bec, narmenToB ¢ K/K-, K/Q- u Q/Q-reHorumnamu 65110
5,9, 32,2 1 61,8%; cpegu TeX, KTO CTpafal OKUPEHUEM,
pas/JM4Hble BapUMaHThl TEHOTUIIOB COCTaBIAMN: 9,5, 39,6
u 50,9% cootBerctBenHo (P = 0,30). OgHako aBTOPSI
OTMETWIN, YTO Y 7L, uMeBIIuX renotun K/K, IMT OB
BBIIIIE, YeM Y HocuTesielt MyuHopHoro Q-amnens (P < 0,001).
B cBoux nccneposannax Hamaguchi K et al. B gomman-
kaHckoi1 (P > 0,05) [8], Rasmussen SK et al. B marckoi1
(P > 0,05) [9], a Gonzélez-Sanchez JL et al. B ucmauckoit
nony/sanym (P > 0,05) [10] He ycTaHOBM/IN accoumannm
K121Q-nonmumop¢usma rena ENPPI ¢ oxxupeHueM y
6onpubix CII-2, HO muama3od BenuuuHbl VIMT B aTux
MICCTIEIOBAHVIAX OBLUT MEXTY 24 1 28 Kr/M’.

CpaBHeHMe MTOTyYeHHbIX HaMJ JJaHHbIX IIPU U3YyYEHUN
MexaHu3MoB pas3Butusa CJI-2 B couetanun ¢ Al u ux ac-
coumanys ¢ K121Q-nonmumopdusmom resa ENPPI ¢ pe-
3y/bTaTaMU MCCIef0BaHNII B APYTYX MOMY/IALMAX BHIABU
crepyiomtee. J.R. Sowers et al. B cBoux paboTax mokasar,
4TO y OO/IbHBIX CaXapHbIM AMabeTOM IOBBIIICHNE apTe-
PpUATbHOTO HaB/I€HMSI BCTpedyaeTCsl 3HAUUTENbHO 4Yallle,
geM B o6miert momy/anmy [12]. Kak 66110 MokasaHo panee
Buccnenosanmy MRFIT (Multiple Risk Factor Intervention
Trial), mpu ofyHAKOBOT BEIPRXKEHHOCT PasIMYHbIX dax-
TOpOB pucka Ha ¢oHe CJ UX «BpeSHOCTb» pacTeT B 3-4
pasa [11, 13]. D. Zhou et al. B cBoux pad6orax oTMeTHIN
prusHYe Ha paspute CJI-2 u AT TakMxX reHOB-KaHANIATOB:
ESR, KCNJ11, PPARG, TCF7L2, ACE, CAPN 10 nu ENPP1
[14]. B mpoBemeHHBIX HAMU UCCIETOBAHMUAX CPENU SKUTe-
7eit YKpaHbl He ObUIO OOHAPYXKEHO aCCOLMALINY MEX/Y
K121Q nomumop¢usmom rena ENPPI n ATy manyeHTOB
¢ CI-2. ITogo6Huble maHHbIe mony4dnmn R.Vasudevan et
al. B cBOMX MCCIeTOBaHMAX Ha MajIa3UIICKOI MOMYJIALUN
[16]. B pabote S. Bacci et al. mpy uccnegoBanny maryeH-
TOB CHLIMINM C MHCY/IMHOPE3UCTEHTHOCTBIO, KOTOPbIE He
MMENN O>KMPEHNA, yCTaHOBUIIN, YTO 3HadeHuA Al y mui ¢
pasubiMu reHotunamu mo K121Q nomumopdusmom rena
ENPPI goctoBepHO He OoTnm4anuch [15].

B mepcnexTuBe HalMX MCCNIENOBAaHUIL ABNAETCA U3Y-
JeHVe BIMAHMA APYruX naBecTHoIX SNP (rs9375831,
rs9402349, rs7769712, IVS20 delT-11 u rs7754561) rena
ENPP] Ha pa3BuTHe caxapHOro AuabeTa 2-To TUIIA Y JIAL C
PpasIMYHBIMY (PaKTOPaMM PYUCKA B YKPAMHCKOJ IOMY/LALINIL

BbIBOAbl

K121Q-nonmumopdusm rena ENPP1 acconumpoBaH ¢
Pa3BUTHEM CaXxapHOTo imabeTa 2-ro TUIIA B YKPaMHCKOM
MONYNALMN. Y HOCUTeNeil MUHOpHOTo Q-asens pucK
passutua CII-2 B 1,4 pasa Bblllle, 4eM y TOMO3UTOT IIO
ocHoBHOMY K-annento. Puck Bospacraer y maleHTOB C
VIMT 2 25 xr/m%
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ABSTRACT

The aim of the study is to optimize the prevention of the development of ventilator-associated pneumonia in newborns by developing a method for tracheal rehabilitation

and assessment of its effectiveness.

Materials and methods: A prospective cohort randomized clinical study was organized, particularly artificial ventilation of the lungs was conducted on 90 newborns. Patients
were divided into two groups. In the main group (n = 50) an intubation tube of author’s design was used, which design allowed prophylactic tracheal sanation on the outer wall of
the intubation tube, which included vacuum aspiration of the tracheal secretion and irrigation with a solution of antiseptic decamethoxin 0.02% every 3 hours. In the comparative
group (n = 40) the classical non-cuff structure of the intubation tube was used; preventive tracheal sanation on the outer wall of the intubation tube was not carried out.
Results and conclusions: Preventive tracheal sanation on the outer surface of the intubation tube in newborns units that undergo artificial ventilation of the lungs exhibit
high efficiency against the main types of microorganisms that are dangerous from the point of view of the development of ventilator-associated pneumonia.

The use of prophylactic tracheal sanitization in newborns - patients of neonatal intensive care units, which undergoes artificial ventilation of the lungs, can significantly lower

the frequency of the implementation of ventilator-associated pneumonia.

KEY WORDS: ventilator-associated pneumonia, newborns, prevention

INTRODUCTION

One of the leading problems of managing patients in the

intensive care unit is the fight against infectious compli-

cations that are associated with contamination by hospital
strains of microbial flora. In the global report of the World

Health Organization 2014, the following definitions have

been made available on this issue [1]:

- resistance to drugs, which is the ultimate measure for
the treatment of life-threatening infections, is becoming
widespread in all regions of the world;

- 1in the conditions of resistance to antibiotics, the like-
lihood of death is increased;

- resistance also leads to an increase in the cost of medical
care as a result of longer stay in hospitals and involves
the need for more intensive care.

- key tools to counteract antibiotic resistance, such as
basic monitoring and control systems for this problem,
have certain disadvantages or simply do not exist in
many countries.

- other important measures include the prevention of
infections at the very initial stage (including - due to
the fight against infections in health care facilities).

Ventilator-associated pneumonia (VAP) is one of the manifesta-

tions of hospital infection. Its frequency is 6-21 times higher than

Wiad Lek 2018, 71, 4, 821-823

in patients with other forms of hospital pneumonia and is 18-70%
in adult patients and 3 to 22.7% in children. Each day of artificial
ventilation of the lungs increases the risk of VAP occurring by
1-3%, and the mortality from this pathology reaches 70% [2-5].

VAP is defined as pneumonia, which occurred after 48
hours from the start of the artificial lung ventilator without
lung infection at the time of intubation. It is the use of the
intubation tube that promotes the bacterial translocation
of the hospital flora into the respiratory tract through the
aspiration of the oropharyngeal secretion and non sterile
gastric contents on its outer surface [2-5].

In all accessible literature there are no information on
this problem in the contingent of newborn babies have
not been met, although they have a number of anatomical,
functional, immune features that not only facilitate the
implementation of the VAP, but interfere with the use of
intubation tubes with a cuff and a system for the rehabili-
tation of the supermassive space [3, 6].

THE AIM

The aim of the study is to optimize the prevention of VAP
development in newborns by developing a method for
tracheal rehabilitation and evaluation of its effectiveness.
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MATERIALS AND METHODS

A prospective, cohort randomized clinical study was performed
on 90 newborns - patients of the neonatal intensive care units
(NICU) who performed mechanical ventilation for the effects of
postmenopausal asphyxia at birth (International Classification
of Diseases X in the «P21: Asphyxia at Birth» heading).

Before conducting research, legal representatives of pa-
tients received written statements of informed consent to
participate in the study. The study was approved by the local
bioethics committee and was in line with the principles set
out in the Helsinki Declaration, with further additions.

Prolonged orotraheal intubation was applied to all pa-
tients. In the study, patients were divided into two groups.
Intubation tube of author’s design was used in the 1st
(main) group (n = 50), which differs by the presence of
a sanitation port that passes through the channel of the
wall of the intubation tube and contains external perfora-
tive sanation openings [7]. Through the latter, preventive
tracheal sanation was performed, which included vacuum
aspiration of the tracheal secretion and irrigation with an
antiseptic solution of decamethoxin 0.02% every 3 hours.

In the 2nd (comparative) group (n =40), the classical, non-cuft
design of the intubation tube was used; preventive tracheal sana-
tion on the outer wall of the intubation tube was not carried out.

In all patients, a dynamic microbiological material from
the tracheal secretion was performed on the 1st and 5th
days of mechanical ventilation (180 studies).

Verification of the formation of the VAP was carried out
according to radiological and physiological data.

The statistical analysis was carried out using descriptive
statistics and nonparametric criteria, namely, the mean
arithmetic (M), the representativeness error (m), the
Spirman correlation coefficient (R), Pearson’s X2 criterion,
indicating the number of observations (n). For a minimum
level of error-free forecast, P < 0,95 was considered, and,
accordingly, the probability level of the error was p <0,05.

RESULTS AND DISCUSSION

The microbial landscape of the tracheal secretion at the
beginning of the study in the examined neonates (n = 90)
in 5 cases (5.6%) was characterized by a combination of
microorganisms and in general was as follows:

- Enterobacteriaceae family - 10% (n =9)

- Streptococcaceae family 0% (n = 0)

- Staphylococcaceae family 1.1% (n=1)

- group P. Aeruginosa 2.2% (n = 2)

- autohotonic flora 85.6% (n = 77)

- no growth of microorganisms 6.7% (n = 6).

The predominance of autohtonic flora, which is represented
mainly by optional anaerobes, on the first day of mechanical
ventilation can be explained by the natural processes of micro-
bial colonization when passing through the delivery paths [8].

At the 5th day of study in patients with NICU, the mi-
crobial spectrum of tracheal secretion varied significantly
in both groups (Table I).

Conduction of preventive sanation was reflected in the
frequency of development of the VAP. Among the new-
borns of the main group, the development of the VAP was
found to be 10% (n = 5), which is significantly lower than
that of the comparator group, where 30% (n = 12) had
previously been diagnosed with VAP (x2 = 5.8; p <0.05).

The information on the table show that in contrast to patients
in the main group, representatives of the Staphylococcaceae
family with pathogenic properties (S. epidermalis, S. aureus)
and pathogenic strains of P. group became dominant in the mi-
crobial spectrum of the tracheal secretion of the patients in the
comparative group until the 5th day of stay in the P. aeruginosa
(actually P aeruginosa and Acinetobacter), which are uniquely
associated with nosocomial infection [3-5]. These data indicate
the effectiveness of prophylactic tracheal sanation in newborns.

The use of decamethoxin as an agent for prophylaxis
of the VAP, which was assigned by alternative routes of
administration, was also noted by other authors [4].

Table I. Frequency of microorganisms’verification for the 5th day of stay in neonatal intensive care units in the tracheal secretion of newborns depending

on the use of preventive sanation

Verification of microorganisms depending on

prophylactic sanation

Microorganisms of the trachea X2 p
was conducted wasn’t conducted
(n=50) (n=40)
Colony of Enterobacteriaceae 3 4 0,5 >0,05
Y (6%) (10%) ' '
. Colony of S 0 0 0 0,05
Pathoggnm and olony of Streptococcaceae (0%) (0%) >0,
conditionally ] p
athogenic flora
p 9 Colony of Staphylococcaceae 2%) (15%) 52 <0,05
Group P. aeruginosa 3 ° 53 <0,01
pr-aerug (6%) (22,5%) ' '
Autochthonous flora 8 20 11,9 <0,01
(16%) (50%) ' '
Lack of growth of microorganisms 35 ! 42,2 <0,01
(70%) (2,5%) ' '
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CONCLUSIONS

1.

In newborns requiring treatment in the conditions of
NICU at the beginning of mechanical ventilation in
the microflora of tracheal secretion prevails autoch-
thonous flora;

. During 5 days of mechanical ventilation the respiratory

tract is contaminated by representatives of the Staph-
ylococcaceae family with pathogenic properties and
hospital strains of P. aeruginosa group;

. Preventive tracheal sanation on the outer surface of the

intubation tube, which includes vacuum aspiration of
the tracheal secretion and irradiation with a solution
of antiseptic decamethoxin 0.02%, demonstrates high
efficiency against the main types of microorganisms that
are dangerous from the position of the VAP.

. The use of preventive tracheal sanation in newborns,

which is performed by mechanical ventilation in the
conditions of NICU, can significantly lower the frequen-
cy of VAP implementation.

REFERENCES

1. World Health Organization. Antimicrobial resistance: global report on
surveillance' Geneva: World Health Organization; 2014, 257 p.

2. Dziublyk Ola., Ihnatieva VI, Mukhin 00, Feshchenko Yul, Yashyna LO.
Klinichni nastanovy ta rekomendatsii v pulmonolohii: dovidnyk likaria
«Pulmonoloh» [Clinical guidelines and recommendations in pulmonol-
ogy: directory of physician «Pulmonologist»]. Kyiv: Biblioteka «Zdorovia
Ukrainy»; 2014, 294 p. [Article in Ukrainian].

3. Svitich OA, Omarova SM, Alieva Al, Rasskazova ND, Zverev VV. Issle-
dovanie mikrofloryi i vrozhdennogo immuniteta slizistyih obolochek
verhnih dyihatelnyih putey pri vnutriutrobnom infitsirovanii ploda i
pnevmonii novorozhdennyih [Investigation of microflora and congenital
immunity of the mucous membranes of the upper respiratory tract
with intrauterine infection of the fetus and pneumonia of newborns].
Meditsinskayaimmunologiya. 2016;18(2):163-170. [Article in Russian].

4. Tsarev AV, Effektivnost orofaringealnoy dekontaminatsii dekasanomv profilaktike
ventilyatorassotsiirovannoy pnevmonii u patsientov v kriticheskih sostoyaniyah
[Effectiveness of oropharyngeal decontamination with decasane in the pre-
vention of ventilator-associated pneumonia in patients in critical conditions].
Meditsina neotlozhnyih sostoyaniy. 2016;5(76):57-61. [Article in Russian].

5. Kusahara DMEnzCdaC, Avelar AF, Peterlini MA, Pedreira MdaL. Risk factors
for ventilator-associated pneumonia in infants and children: a cross-sec-
tional cohort study. American Journal of Critical Care. 2014;23: 469-476.

6. Shkurupii DA, Kutsenko NL, Mamontova TV. Imunni lanky patohenezu
syndromu poliorhannoji nedostatnosti u novonarodjenyh. [Immune
elements of pathogenesis of multiorgan failure syndrome in newborns].
Likars'ka sprava. 2013;3(1120):93-96. [Article in Ukrainian].

7. Pokhylko VI, Shkurupii DA, Kovalova OM, et al. Trubka endotrakhealna z
systemoiu dlia ekstratubazhnoho vvedennia rechovyny [Endotracheal
tube with extratubal administration system]. UA. 2017; Pat.114461.
[Article in Ukrainian].

8. Warner BB, Hamvas A. Lungs, Microbes and the Developing Neonate.
Neonatology. 2015;107(4): 337-343.

Conflict of interest:

The Author declare no conflict of interest

ADDRESS FOR CORRESPONDENCE
Dmytro Shkurupii

Separate division of the Association of Anesthesiologists
of Ukraine in the Poltava region,

Shevchenko str. 115-30, 36039, Poltava, Ukraine

tel: +380(66)2369670

e-mail: d.a.shkurupiy@gmail.com

Received: 16.01.2018
Accepted: 20.04.2018

823



Wiadomosci Lekarskie 2018, tom LXXI, nr 4

© Wydawnictwo Aluna

PRACA ORYGINALNA
ORIGINAL ARTICLE

THE HYPO- AND HYPERELEMENTOSIS TO WOMEN
OF THE REPUBLIC OF SAKHA (YAKUTIA)

Palmira G. Petrova, Natalia V. Borisova, Galina A. Koltovskaya
MEDICAL INSTITUTE, NEFU, YAKUTSK, RUSSIA

ABSTRACT

Introduction: Stability of the chemical composition of the body is one of the most important and mandatory conditions for its normal functioning. Accordingly, deviations in
the content of chemical elements caused by environmental, climatic-geographical factors or diseases will lead to a wide range of disorders in the state of health. Therefore, the
identification and evaluation of deviations in the exchange of macro- and microelements, as well as their correction, are a promising direction of modern medicine.

The aim of the work is to reveal the regularity of distribution of diselementoses and the elemental profile of pathology in women from various regions of the Republic of Sakha
(Yakutia).

Materials and methods: Using the multielement analysis system using AES-ISP and MS-ISP methods, the content of chemical elements in the hair of 555 women from various
regions of the Republic of Sakha (Yakutia) was investigated. The study of hair was conducted on the content of 24 chemical elements (Al, As, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn,
Na, Ni, P, Pb, Se, Si, Sn, Ti,V, Zn, pg / g).

Results and conclusions: The results obtained show that the risk of hyperelementosis in the female population of the Republic of Sakha (Yakutia) is significantly increasing
in the direction of south-south; in the direction of north-south the risk of development of hypo-elemental diseases increases significantly. At the same time, the central regions
of the republic are an exception to the general scheme: the prevalence of excessive accumulation in the hair as toxic and essential chemical elements is also great here, as in

the arctic regions of the republic.

KEY WORDS: microelements, ecology, Yakutia, health, North

INTRODUCTION
According to observations of Russian scientists, the complex
of biomedical and ecological factors, strictly specific for com-
ponents of both northern ecosystems and northern human
populations, participates in the formation of human health in
the North [1, 2, 3, 4]. These features in many components of
northern ecosystems came to an optimal balance and stabilized,
and in the human physiological systems, in particular in the
immunogenetic apparatus, were remembered and determined.
The destabilizing factor of the natural environment is techno-
genic and anthropogenic pollution of the biosphere [5, 6,7].
Due to the limited northern ecosystems, the parameter
of ecological capacity, as well as the slowed down rate of
biological degradation of toxicants, even their minimal
contents have the ability to accumulate to concentrations
that are toxic to the living organism. At present, pollution
of the environment with heavy metals creates serious
problems for the safe agricultural use of soils near indus-
trial cities, metallurgical enterprises and highways. Heavy
metals are supplied to soils of agrocenoses with gas-dust
streams, fertilizers, pesticides during irrigation, and also
when sewage sludge is used as fertilizer [8, 9, 10].
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The Republic of Sakha (Yakutia) is by its biogeochemical
characteristics a unique region of the Russian Federation. Sea-
sonal thawing of soils varies from a dozen centimeters in the
north to 2-3 m in the south. Soils of Yakutia are characterized
by a lack of calcium, phosphorus, potassium, cobalt, copper,
iodine, molybdenum, boron, zinc, a sufficient amount of man-
ganese and a relative excess of strontium, especially along river
floodplains [11]. Soils and bottom sediments of the Lena- Vilyui
watershed are deficient in the content of copper, boron and
molybdenum and are enriched in manganese, iron and cobalt
[12]. Bottom deposits due to their high sorption properties can
be considered as an integral indicator of anthropogenicload on
the hydrosphere and their study should be given an important
place in the general system of observations of the state of the
aquatic environment. The composition of lake and river water in
general is characterized by low mineralization and low content
of fluorine, copper and molybdenum, a decrease in the intensity
of water migration of zinc, manganese and copper, an increase
in the migration activity of tin, vanadium and potassium.
Accordingly, under such conditions, the content of calcium,
phosphorus, chlorine and magnesium in the forage grasses of
native plants is significantly reduced [13].
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Table I. Average content of chemical elements in the hair of women living in different regions of the Republic of Sakha (Yakutia) (ug / g)

. . Western Southern Central R eliable
Element Arcticregions Regions districts Districts LU 8 TS
n=61 n=120 n=151 n=121 n=102 between
districts **

Al 8,51+0,57 14,2+2,05 4,74+0,59 4,71+0,32 9,64+1,04¢ 4,5
As 0,050,005 0,1+0,056 0,050,009 0,030,004 0,070,017

B 1,79+0,36 0,98+0,17 1,21+0,51 1,14+0,19 0,8+0,14°

Be 0,010,001 0,010,001 0,003%0,001 0,010,001 0,01+0,001¢ 2,4
Ca 559+49 853+108 1525+£130 2162+526 17001862 2,3,4,5
cd 0,14+0,02 0,06+0,01 0,03+0,001 0,04+0,01 0,08+0,01°¢ 1,2,3,4
Co 0,04+0,01 0,04+0,01 0,03%0,01 0,03+0,01 0,05+0,01°¢

Cr 0,61+0,04 0,53+0,04 0,36+0,03 0,46+0,06 0,52+0,05¢ 2,4
Cu 11,83%0,29 10,94+0,25 12,07%0,51 9,94+0,44 13,37+0,91°

Fe 46,85+9,64 21+2,37 35,44+16,89 15,7£1,46 25,06+1,5324
Hg 2,72+0,42 0,74£0,08 0,68+0,04 0,66%0,13 1,240,22b< 1,2,3

| 5,98+4,97 1,3+0,18 0,78%0,12 0,85%+0,19 2,11£0,56¢ 2

K 830+£190 543+102 2171121 25570 295+52%b 2

Li 0,05%0,005 0,05%0,01 0,020,003 0,16%0,053 0,09+0,026¢ 3,56
Mg 8218 155+23 99+12 586+105 191+23%¢d 3,56
Mn 4,17+0,44 1,8+0,27 2,19+0,23 1,81+0,26 2,62+0,272° 1,2,3
Na 13324292 847+150 444+181 1027209 527+126° 2

Ni 0,49+0,06 0,38+0,05 0,52+0,07 0,41+0,07 0,57+0,05°

P 140+4 16816 165+16 1475 217461
Pb 3,82+0,64 1,45+0,22 0,43%0,06 1,52+0,57 2,2+0,54¢ 1,2,3,4
Se 0,39+0,05 0,49+0,09 0,54+0,05 0,23+0,05 0,39+0,04¢

Si 19+2,04 48+7,31 50,9+8,37 45,81+9,03 49+6,64°
Sn 0,32+0,06 0,25+0,05 0,30%0,05 0,38+0,07 0,63+0,112b<

Vv 0,05+0,01 0,07+0,01 0,06+0,01 0,04+0,01 0,06+0,01
Zn 19510 167+5 17714 177+10 195+80¢ 1

* Reliable differences in comparison with Yakutsk: a - Arctic regions,
b - western group of regions, ¢ - southern regions, d - central regions
** 1 - arctic/ western; 2 - arctic / southern; 3-arctic / central

4 - western / southern; 5 - west / central; 6 - south / central

THE AIM

The aim of the work is to reveal the regularity of distribution
of diselementoses and the elemental profile of pathology in
women from various regions of the Republic of Sakha (Yakutia).

MATERIALS AND METHODS
Using the multielement analysis system using AES-ISP and
MS-ISP methods, the content of chemical elements in the hair
of 555 women from various regions of the Republic of Sakha
(Yakutia) was investigated. The study of hair was conducted
on the content of 24 chemical elements (Al, As, Ca, Cd, Co, Cr,
Cu, Fe, K, Mg, Mn, Na, Ni, B, Pb, Se, Si, Sn, Ti, V, Zn, pg / g).
The choice of hair as an object of analysis was due to nu-
merous publications confirming the suitability of hair anal-
ysis to assess the elemental status of the population [4, 10].

As a reference, a hair sample from the Shanghai Insti-
tute of Nuclear Physics of the Academy of Sciences of the
People’s Republic of China (GBW09101) was used. For the
removal of surface contamination and degreasing of hair,
the method of preparation of hair samples recommended
by the IAEA is applied. To do this, the hair is treated with
acetone for 10-15 minutes, and then washed three times
with distilled water. Hair drying is performed at room
temperature for 10-15 minutes.

Standard working solutions are prepared by diluting the
reference standard multielement solutions. Preparation of
working standards consists in bringing an aliquot of the
support solution to the required volume with dilute nitric
acid or deionized water for aqueous solutions. The obtained
concentrations are calculated and entered for calibration
in the WinLab32 software package. The internal standard
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is added to the finished working standard - a solution of
indium nitrate, CIn= [1000 mg /1], calculated at 100 ul for
every 10 ml of the standard solution. Working standards
are expended in 1-5 days.

A solution of SOS (a standard sample of the hair com-
position) is prepared from standard hair of known con-
centration (imported) or selected from the discharge of
waste samples. Used to monitor the correct measurement
of concentrations during serial measurements, for exam-
ple, every 10 measurements. A “verification standard” can
also be used as a control, which is prepared on the basis of
10% (by volume) of nitric acid by adding GSO elements of
known concentration.

The analysis of the samples is carried out using the ISP-
AES method using the Optima 2000 DV (PerkinElmer)
instrument (determination of Ca, Mg, P, Zn, K, Na), as well
as the ICP-MS method using the Elan 9000 (PerkinElmer)
(AL, As, Cd, Co, Cr, Cu, Fe, Mn, Ni, Pb, Se, Si, Sn, Ti, V).

Statistical processing of the data was carried out using
Microsoft Excel XP and Statistica 6.0. In assessing the
reliability of the differences, the value p <0.05 was used.
Statistical processing of the obtained experimental mate-
rial was carried out on IBM-PC using the Excel software
package. The arithmetic mean (M) and its error (m), the
standard deviation (d), the coefficient of pair correlation
(r) were calculated. Assessment of the reliability of the
differences between the data obtained in the study groups
was carried out according to Student’s t-criterion.

RESULTS AND DISCUSSION

As shown by the analysis of the obtained data, for wom-
en living in different regions of the Republic of Sakha
(Yakutia), there are significant differences in the content
of chemical elements in the hair. From the data given in
Table 1 it follows that the observed differences are mainly
due to the original “elemental portrait” of residents of the
polar and, to a greater extent, southern regions of the Re-
public, while the “elemental portraits” of residents of the
Western and Central regions and Yakutsk are reliable there
are practically no differences and they can be considered
“average” for the surveyed region (Table I).

The elemental status of women residing in the Southern
regions can be considered the most “peculiar”: they have
relatively higher content in the hair of Ca compared to
other groups of areas, against the background of a relatively
reduced concentration of such chemical elements as Al,
Be, Cd, Cr, Li, Pb, and also Mg, K, Na and L. Thus, it can
be concluded that the least common among the surveyed
areas is the load of the most common toxic elements Al, Be,
Cd and Pb, while the reduced content in the hair Cr and K
may be considered Xia as an unfavorable factor indicates
the relative lack of these elements in the body of women.

Unlike the southern regions, the female population of the
Arctic regions is characterized by the maximum content in
the hair of toxic chemical elements Cd, Hg, Pb, Mn. Atten-
tion is also drawn to the highest concentration in the hair
of Fe (although no significant differences were established).
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Residents of the central regions are characterized by a
relatively high content of Ca, Mg and LI hair, and western
groups of uluses - high content of Al

The relatively high content of Ca and Mg women in hair
is probably of purely physiological character. According to
modern data [14], the average content of these elements
in women’s hair is significantly higher than that of men.

The results obtained when comparing the hair compo-
sition of the female population of the Central regions of
the Republic of Sakha (Yakutia) and Yakutsk seem to be
the result of a high degree of urbanization, which signifi-
cantly changes the natural elemental balance of population
groups, including women (the population of the Arctic,
Western and Southern areas in the vast majority of rural).

In order to reveal the most characteristic features of
the “elemental portrait” of the female population of the
Republic of Sakha (Yakutia), we estimated the frequency
of the deviation of the content of chemical elements in the
hair from the norm boundaries [16]. As can be seen from
the data presented in Tables 2-3, there is a significant dif-
ference between the frequencies of imbalances of chemical
elements in the hair of women from different regions of
the Republic of Sakha (Yakutia) (Table II, III).

A number of imbalances (deficiencies or excesses) in the
content of chemical elements in hair have been established,
characteristic for all the surveyed groups of areas. Thus,
for women, regardless of their place of residence, there is
a relatively lower content of Ca, Co, Mg (excluding central
regions), P, Se and Zn and a relatively high content of Mn
and Na (in all groups of regions, the frequency of deficit /
excess of these elements in the hair exceeded 30%).

The individual features of elemental portraits of groups
of regions as a whole correspond to those established in
the analysis of the absolute content of chemical elements
in women’s hair. Thus, for residents of the Arctic regions,
the frequency of excessive accumulation in the hair of
both essential (Cr, Fe, K, Mn, Na, Zn) and toxic (Cd, Hg,
Pb) chemical elements is characteristic of the inhabitants
of the Arctic regions as compared with other regions. As
a result, the reduced content of Cu, Cr, Fe, K is relatively
less common here, and relatively more often, the reduced
content of Ca, Mg and Si.

The southern zone can be considered the most “ele-
ment-deficient” group of regions, which also corresponds
well with the results obtained on the basis of the analysis of
absolute values. In the southern regions, the most extensive
group of chemical elements is established, whose content in
the hair of the examined women is below the norm limits.
Among these can be classified as Ca, Co, Cr, Cu, Fe, I, K,
Li, Mg, P, Se, Si and Zn. At the same time, the increased
content of chemical elements in hair, with the exception of
the excess of Mn and Na already described, is not charac-
teristic of the “elemental portrait” of local women.

The regions of the Republic of Sakha (Yakutia), which
are part of the western zone, differ and fully correspond to
the general indices given at the beginning of the section,
except for the increased content in hair Si, Fe and P, and also
lower - Co and Mn, which here is more common ( 32, 21,
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Table I1. Frequencies of the increased content of chemical elements in the hair of women in the Republic of Sakha (Yakutia), depending on the place

of residence
. . Western Southern Central R eliable
Arctic regions . s . Yakutsk * differences
Element Regions districts Districts
n=61 n=120 n=151 h=121 n=102 between
B B B districts **
Al 3,28% 5,83% 2,00% 0,00% 5,88%
As 0,00% 0,85% 0,00% 0,00% 0,98%
B 4,76% 0,00% 1,54% 0,00% 2,04%
Be 0,00% 0,00% 0,00% 0,00% 0,00%
Ca 0,00% 10,00% 18,00% 23,81% 23,53%2° 3
cd 21,31% 1,67% 4,67% 28,57% 9,90%"< 1,2
Co 0,00% 0,83% 1,33% 0,00% 1,96%
Cr 21,31% 15,83% 4,00% 4,76% 10,78% 2,4
Cu 3,28% 417% 7,33% 0,00% 7,84%

Fe 40,98% 21,67% 6,67% 0,00% 22,55%3<4 1,2,3,4
Hg 37,29% 2,80% 2,14% 4,76% 16,48%3>>< 1,2,3

| 9,09% 10,53% 2,17% 0,00% 15,28%*

K 75,41% 47,50% 21,33% 47,62% 37,25%*¢ 1,2,3,4,6
Li 0,00% 3,45% 1,33% 42,86% 6,86% 3,5,6
Mg 6,56% 25,00% 13,33% 76,19% 31,37%><4 1,3,5,6

Mn 72,13% 35,83% 38,00% 47,62% 58,82%2P< 1,2
Na 78,69% 45,00% 28,00% 90,48% 43,14%?<4 1,2,5,6
Ni 4,92% 2,59% 7,33% 4,76% 9,80%

P 8,20% 29,17% 14,67% 19,05% 21,57% 1,4
Pb 32,79% 7,50% 3,33% 28,57% 12,75%2<4 1,2,5,6
Se 1,64% 2,59% 2,00% 0,00% 0,00%

Si 6,56% 32,48% 27,33% 19,05% 26,47%* 1,2
Sn 3,28% 1,74% 4,00% 4,76% 12,87%3><
Vv 4,92% 5,04% 11,33% 9,52% 2,97%"

Zn 34,43% 8,33% 7,33% 9,52% 18,63%3P< 1,2,3

* Reliable differences in comparison with Yakutsk: a - Arctic regions,
b - western group of regions, ¢ - southern regions, d - central regions
** 1 - arctic/ western; 2 - arctic / southern; 3-arctic / central

4 - western / southern; 5 - west / central; 6 - south / central

29, and 71 and 25%, respectively). The deficit in the hair I
is relatively less pronounced in the local female population
(38% vs. an average of 70-80% in other regions).

Women from the Central regions of Yakutia are charac-
terized by relatively high frequencies of excess accumula-
tion in hair Ca, Mg, Cd, Na, Li, Pb and decreased - Cr. It is
interesting to note that the reduced content of electrolyte
elements K, Na, and Li in hair is not found at all here, but
deficiencies in hair of Fe, Cu and Zn are widespread. As
can be seen from the above data, the central regions of
the Republic of Sakha (Yakutia) have a number of features
characteristic of both polar (the prevalence of excess accu-
mulation of Cd, Pb toxicants) and other areas (widespread
prevalence of essential chemical element deficiencies), that
is, the greatest imbalance in elemental metabolism .

The urban population (Yakutsk) differs from the other
surveyed groups of areas with a relatively higher frequency
of reduced Se, but deficiencies in the hair of Ca, Mg and P are
less common here. On the contrary, there are abundant Ca
and Mg excesses with a sufficiently high frequency, the ac-
cumulation of Mn and Sn is more typical for the population.

Thus, the observed regularity (the increase in the intake
of chemical elements in the organism of the women of
the Republic of Sakha (Yakutia) towards the south-south),
established in the analysis of the absolute content of
chemical elements in the hair of the adult population, is
generally confirmed, as in the analysis of the frequency of
imbalances, established using the boundaries of the normal
content of chemical elements in human hair. However, in
the latter case, the peculiarities of the elemental balance
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Table lll. Frequencies of reduced content of chemical elements in the hair of women in the Republic of Sakha (Yakutia), depending on the place of residence

. . Western Southern Central R eliable
Arctic regions . . S Yakutsk * differences
Element Regions districts Districts
n=61 n=120 n=151 n=121 n=102 between
B B B districts **

Al 1,64% 6,67% 1,33% 0,00% 12,75%3<4
As 0,00% 0,00% 0,00% 0,00% 0,00%

B 0,00% 0,00% 0,00% 0,00% 0,00%
Be 0,00% 0,00% 0,00% 0,00% 0,00%
Ca 68,85% 55,00% 36,00% 23,81% 27 ,A5%3P< 2,3,4,5
cd 0,00% 0,00% 0,00% 0,00% 0,00%
Co 63,93% 70,83% 48,67% 19,05% 40,20%>P<4 2,3,4,5,6
Cr 3,28% 34,17% 31,33% 4,76% 12,75%2P<4 1,2,5,6
Cu 18,03% 35,83% 48,00% 76,19% 21,57%"< 1,2,3,5,6
Fe 1,64% 27,50% 27,33% 33,33% 11,76%2P<4 1,23
Hg 0,00% 0,00% 0,00% 0,00% 0,00%

| 72,73% 38,60% 78,99% 61,90% 68,06%"< 1,4,56
K 1,64% 19,17% 32,67% 0,00% 30,39%3>4 1,2,4,5,6
Li 14,75% 6,03% 51,33% 0,00% 9,80%<¢ 2,4,6
Mg 47,54% 36,67% 55,33% 4,76% 20,59%32b<d 3,4,5,6
Mn 3,28% 25,83% 3,33% 0,00% 4,90%" 1,4,5
Na 4,92% 15,83% 13,33% 0,00% 4,90%>"< 1,56
Ni 0,00% 0,00% 0,00% 0,00% 0,00%

P 42,62% 20,00% 46,00% 42,86% 33,339%:2b<d 1,4,5
Pb 0,00% 0,00% 0,00% 0,00% 0,00%

Se 29,51% 38,79% 32,67% 66,67% 48,04%2P<¢ 1,3,5,6
Si 39,34% 25,64% 26,00% 9,52% 22,55%? 1,2,3,5,6
Sn 0,00% 0,00% 0,00% 0,00% 0,00%

Vv 0,00% 0,00% 0,00% 0,00% 0,00%
Zn 40,98% 45,83% 55,33% 71,43% 42,16%4 2,3,5,6

* Reliable differences in comparison with Yakutsk: a - Arctic regions,
b - western group of regions, ¢ - southern regions, d - central regions
** 1 - arctic / western; 2 - arctic / southern; 3-arctic / central

4 - western / southern; 5 - west / central; 6 - south / central

of the population of the central regions of the Republic
of Sakha (Yakutia) are becoming noticeable, breaking out
their reduced scheme. The high frequency of excessive ac-
cumulation here of a number of chemical elements makes
these regions related to the Arctic.

By analogy with the above data on the difference in the
elemental composition of the hair of women (expressed
in absolute figures), we also performed an analysis of the
differences in the frequency of imbalances in the content
of chemical elements in the hair of the examined.

For women living in the central regions of Yakutia, the risk
of hyperelementosis of such essential elements of Ca, Mg
and Na is more typical. At the same time, women are char-
acterized by a relatively high frequency of reduced content
in hair of essential chemical elements. Thus, residents of
the Arctic regions of Yakutia are more often found to have
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deficiencies of Ca and Mg; southern regions - Cr, P and Zn,
the western group of areas - Cr, the central regions - P, Se,
Zn, Yakutsk - P, Se and Zn.

CONCLUSIONS

The results obtained show that the risk of hyperelemen-
tosis in the female population of the Republic of Sakha
(Yakutia) is significantly increasing in the direction of
south-south; in the direction of north-south the risk
of development of hypo-elemental diseases increases
significantly. At the same time, the central regions of
the republic are an exception to the general scheme: the
prevalence of excessive accumulation in the hair as toxic
and essential chemical elements is also great here, as in
the arctic regions of the republic.



THE HYPO- AND HYPERELEMENTOSIS TO WOMEN OF THE REPUBLIC OF SAKHA (YAKUTIA)

The imbalance of elements, regardless of its causes, can
be an independent pathogenetic factor, since the most
important role of macro- and microelements in the pro-
cesses of vital activity of the organism is known. Therefore,
the current stage of development of the pathogenesis of
various diseases and intoxications requires the study of
pathological processes at cell levels, subcellular structures,
membrane and enzyme systems.
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WPLYW CUKRZYCY TYPU 2 NA WCZESNE | ODLEGLE WYNIKI
LECZENIA ZAWALU MIESNIA SERCOWEGO BEZ UNIESIENIA
ODCINKA ST U CHORYCH PODDANYCH PRZEZSKORNEJ
INTERWENCJI WIENCOWE)

Katarzyna Birkner', Bartosz Hudzik'?, Piotr Desperak’, Mariusz Gasior’
11 KATEDRA | ODDZIAL KLINICZNY KARDIOLOGII, WYDZIAL LEKARSKI Z ODDZIALEM LEKARSKO-DENTYSTYCZNYM W ZABRZU,

SLASKI UNIWERSYTET MEDYCZNY W KATOWICACH, SLASKIE CENTRUM CHOROB SERCA W ZABRZU, ZABRZE, POLSKA
2ZAKEAD PROFILAKTYKI CHOROB ZYWIENIOWOZALEZNYCH, WYDZIAL ZDROWIA PUBLICZNEGO W BYTOMIU,

SLASKI UNIWERSYTET MEDYCZNY W KATOWICACH, BYTOM, POLSKA

STRESZCZENIE

Cel pracy: Ocena wptywu cukrzycy na skutecznos¢ zabiegu przezskornej rewaskularyzacji wieicowej w Swiezym zawale migsnia sercowego bez uniesienia odcinka ST (NSTEMI),
ocena rokowania wewnatrzszpitalnego i odlegtego w analizowanych grupach oraz okreslenie niezaleznych czynnikéw wptywajacych na rokowanie odlegte.

Materiat i metody: Retrospektywnej analizie poddano 830 chorych hospitalizowanych w okresie od stycznia 2006 roku do grudnia 2012 roku z rozpoznaniem zawatu serca
bez uniesienia odcinka ST (NSTEMI), leczonych przezskérng angioplastyka wiericowa. Pacjentéw podzielono na dwie grupy: z cukrzyca typu 2 (246 pacjentéw) i bez cukrzycy
typu 2 (584 pacjentow). Wszystkich pacjentéw poddano obserwacji 30-dniowej, 12-miesiecznej i 24-miesiecznej

Wyniki: Cukrzyca jest niezaleznym czynnikiem ryzyka wystapienia w obserwacji 24-miesiecznej ztozonego punktu koricowego (HR-1,64); zawatu niezakoriczonego zgonem
(HR-1,82); zgonu i zawatu niezakoriczonego zgonem analizowanych f3cznie (HR-1,65) oraz ponownej rewaskularyzacji przeprowadzonej z powodu obecnosci niedokrwienia
(HR-1,63). Niezaleznymi czynnikami ryzyka zgonu w obserwacji 24-miesiecznej s3: stezenie kreatyniny przy przyjeciu, frakcja wyrzutowa lewej komory, wiek oraz wstrzas
kardiogenny podczas hospitalizacji. Wptyw cukrzycy typu 2. na Smiertelnos¢ 24-miesieczng byt nieistotny.

Whioski: Pomimo podobnej skutecznosci przezskérnej rewaskularyzacji wiericowej, wspétwystepowanie cukrzycy wiaze sie ze znacznie wiekszym ryzykiem wystapienia
powiktar wewnatrzszpitalnych i odlegtych. Nie zaobserwowano istotnego wptywu cukrzycy na Smiertelnos¢ odlegta.

StOWA KLUCZOWE: NSTEMI; cukrzyca, rewaskularyzacja

ABSTRACT

The aim: We aimed at assessing the prognostic significance of diabetes mellitus in patients with NSTEMI treated with PCl as well as determining the independent predictors
of worse prognosis.

Materials and methods: We performed a retrospective analysis of 830 patients hospitalized between January 2006 and December 2012 with diagnoses of NSTEMI and
undergoing angiography and percutaneous coronary interventions. Patients were divided into two groups: with diabetes mellitus (246 patients) and without diabetes mellitus
(584 patients). All patients were followed up at 30 days, 12 months, and 24 months.

Results: Diabetes mellitus was an independent risk factor for the occurrence of complex endpoints (HR, 1.64) at the 24-month follow-up visit: myocardial infarction not ending
with death analyzed alone (HR, 1.82), death analyzed together with myocardial infarction not ending with death (HR, 1.65), and repeated revascularization performed due to
the presence of ischemia (HR, 1.63) Moreover, diabetes mellitus was one of the factors influencing 24-month mortality, but its independent influence was at the threshold of
significance (HR, 1.46; p=0.08). In the multiple factor analysis the independent risk factors for death at the 24-month follow-up were: creatinine concentration on admission,
LVEF, age, and cardiogenic shock during hospitalization.

Conclusions: Despite similar efficacy of percutaneous coronary intervention, diabetes mellitus was associated with a worse in-hospital and long-term outcomes. Diabetes
mellitus did not affect long-term mortality.

KEY WORDS: NSTEMI, diabetes mellitus, revascularization
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WSTEP

Cukrzyca typu 2. ze wzgledu na zte nawyki zywieniowe
i siedzacy tryb zycia stala si¢ chorobg cywilizacyjna dzi-
siejszych czasow. Szacuje si¢, ze obecnie na $wiecie na
cukrzyce typu 2. choruje okoto 360 mln os6b, a do 2030r
liczba ta wzrosnie do ok.560 mln [1].

Cukrzyca typu 2. jest jednocze$nie bardzo silnym
czynnikiem ryzyka rozwoju choréb ukladu sercowo-na-
czyniowego [2]. Uszkadza bowiem komoérki srodbtonka
naczyn, powodujac m.in. adhezje i agregacje leukocytow
i plytek krwi, aktywacje lokalnej i ogélnoustrojowej od-
powiedzi zapalnej oraz wzrost gotowosci prozakrzepowej,
prowadzac do utworzenia, a nastepnie narastania blaszki
miazdzycowej. Rozwdj blaszki miazdzycowej w obrebie
tetnic wiencowych prowadzi do ograniczenia przeptywu
krwi i przewleklego lub ostrego niedokrwienia mie$nia
sercowego [3].

Choroby ukladu sercowo-naczyniowego naleza do naj-
czestszych przyczyn zgonu w krajach wysokorozwinietych.
Wisrdd nich najwiekszg chorobowoscig i $miertelnoscig
cechuje si¢ choroba wienicowa [2, 4]. Jedna z postaci cho-
roby wienicowej jest zawal serca bez uniesienia odcinka ST
(NSTEMI). Ustalenie rozpoznania zawatu NSTEMI jest
znacznie trudniejsze niz zawatu z uniesieniem odcinka
ST (STEMI). Wiaze sie to z tym, Ze u chorych z NSTEMI
moga nie wystepowac zadne zmiany w zapisie EKG, czesto
tez objawy kliniczne s3 o znacznie mniejszym nasileniu lub
tez rozwijaja si¢ stopniowo na przestrzeni diuzszego czasu.
Rozpoznanie zawatu NSTEMI znacznie utatwito wprowa-
dzenie do diagnostyki wysokoczutych troponin. Nalezy
jednak pamietac, ze jest wiele innych stanéw chorobowych,
w ktérych dochodzi takze do wzrostu stgzenia markeréow
martwicy mieénia sercowego, jak m.in.: zaostrzenie nie-
wydolnosci serca, rozwarstwienie aorty, przetom nadci-
$nieniowy czy zatorowo$¢ plucna [5]. Badania pokazuja
jednak, ze zawal NSTEMI wigze si¢ z podobnym rokowa-
niem, jak zawal STEMI w obserwacji wewnatrzszpitalnej
oraz czgstszym wystepowaniem niekorzystnych zdarzen
sercowo-naczyniowych, a nawet wieksza $miertelno$cig
w obserwacji odlegtej [6]. Dlatego tez w tej grupie chorych
jak najszybsze postawienie trafnej diagnozy i zastosowanie
odpowiedniego leczenia jest bardzo wazne.

Gléwnym celem leczenia $wiezego zawatu mig$nia serco-
wego jest jak najszybsze wdrozenie leczenia reperfuzyjnego
polegajacego na udroznieniu naczynia i przywréceniu
w nim przeptywu. Dlatego tez w wytycznych Europejskiego
Towarzystwa Kardiologicznego (ESC) dotyczacych poste-
powania w ostrych zespotach wienicowych bez uniesienia
odcinka ST z 2015 roku w klasie IA zaleca si¢ podjecie
strategii inwazyjnej najpo6zniej do 72 godzin w tej grupie
chorych [7].

W ostatnich latach techniki przezskornej rewaskula-
ryzacji wiencowej ulegly znacznemu postepowi. Poprzez
wprowadzenie stentéw uwalniajacych leki antymitotyczne
znacznie zmniejszyla si¢ czgsto$¢ wystepowania restenozy.
Dzieki temu przezskorna rewaskularyzacja wiencowa stata
sie metoda z wyboru w leczeniu zawatu miesnia sercowego
[8]. Jednak w NSTEMI czesto powstaje trudno$¢ w okre-

sleniu tetnicy odpowiedzialnej za zawal na podstawie
obrazu elektrokardiograficznego (brak ewidentnych zmian
niedokrwiennych lub rozlegle zmiany niedokrwienne)
badz angiograficznego (np. krytyczne zwezenia w wigcej
niz jednym naczyniu). Wybér optymalnego sposobu lecze-
nia i ewentualnej kwalifikacji do zabiegu pomostowania
aortalno-wiencowego (CABG) badz tez wieloetapowej
rewaskularyzacji przezskornej u takich chorych czesto
odbywa si¢ w ramach zespolu multidyscyplinarnego. Na
wybdr metody wplyw ma wiele czynnikéw jak anatomia
naczyn, stopien zaawansowania miazdzycy, lokalizacja
zmian wymagajacych interwencji oraz choroby wspotist-
niejace jak cukrzyca [9, 10].

W grupie chorych z NSTEMI i wspolistniejaca cukrzyca
typu 2. bardzo duze znaczenie ma réwniez stopien wyréw-
nania metabolicznego. Rokowanie chorych z wysokimi
warto$ciami glikemii w momencie wystgpienia NSTEMI
(nawet, gdy cukrzyca nie byla wczesniej rozpoznana) jest
gorsze w poréwnaniu z chorymi z dlugoletnia cukrzyca
i z wyréwnanymi warto$ciami gospodarki weglowodano-
wej [11]. Dyskusyjne wcigz pozostaje, do jakich wartosci
stezenia hemoglobiny glikozylowanej oraz do jakich war-
tosci glikemii nalezy dazy¢ w grupie chorych z cukrzyca
typu 2. i zawalem serca NSTEMI.

Mimo coraz skuteczniejszego leczenia reperfuzyjnego,
$miertelno$¢ w grupie chorych z zawalem migénia sercowe-
go i wspolistniejaca cukrzyca typu 2. jest weigz 2—4-krotnie
wigksza niz w grupie chorych bez zaburzen gospodarki
weglowodanowej [12].

CEL PRACY

Cele pracy to:

1. Ocena wplywu cukrzycy na skutecznos¢ zabiegu
przezskornej rewaskularyzacji wiencowej w $wiezym
zawale mies$nia sercowego bez uniesienia odcinka ST
(NSTEMI)

2. Ocena rokowania wewnatrzszpitalnego i odleglego
w analizowanych grupach

3. Okredlenie niezaleznych czynnikéw wplywajacych na
rokowanie odlegle.

MATERIAL | METODY

SCHEMAT POSTEPOWANIA
Retrospektywnej analizie poddano 830 chorych hospi-
talizowanych w okresie od stycznia 2006 roku do grud-
nia 2012 roku na podstawie obrazu klinicznego. Zawal
NSTEMI rozpoznawano na podstawie [13]:
- utrzymujacego sie >20 minut spoczynkowego bdlu
dlawicowego;
- elektrokardiograficznych cech §wiezego zawalu migénia
sercowego:
« nowe poziome lub sko$ne w dot obnizenia odcinka
ST 20,05 mV w dwdch sasiednich odprowadzeniach,
« odwrécenie zatamka T >0,1mV w dwdch sasiednich
odprowadzeniach,
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Tabela I. Charakterystyka kliniczna poréwnywanych grup.

Grupall Grupa ll
(cukrzyca) (bez cukrzycy) P
N =246 N =584

Wiek (lata) 67,3+£109 63,690 <0,0001

Pte¢ meska n (%) 146 (59,3) 413 (70,7) 0,014
Nadci$nienie tetnicze n (%) 195 (79,3) 348 (59,6) <0,0001
Hipercholesterolemia n (%) 96 (39) 133(22,7) <0,0001
Otytos¢ n (%) 99 (40,2) 118 (20,2) <0,0001

Migotanie przedsionkéw n (%) 21(8,5) 30(5,1) 0,062
Palenie tytoniu n (%) 85 (34,5) 264 (45,2) 0,0045

Dodatni wywiad rodzinny n (%) 62 (25,2) 142 (24,4) 0,82

Wystapienie bélu dtawicowego n (%) 227 (92,3) 560 (95,9) 0,032
Przebyty zawat serca n (%) 113 (45,9) 172 (29,4) <0,0001
Przebyta PCl n (%) 83(33,7) 128 (22,0) 0,0004

Przebyte CABG n (%) 28(11,3) 41(7,0) 0,037
Przebyty udar niedokrwienny mézgu n (%) 19(7,7) 19(3,2) 0,0049
LVEF (%) = SD 42,0+ 10,1 449+9,5 0,0002

LVEF < 35% n (%) 58 (23,5) 93(15,9) 0,011
Glikemia (mmol/I) 8,4 (6,1-11,6) 6,2 (5,4-7,5) <0,0001
Kreatyninemia (umol/I) 87,1(72,2-110,7) 78,5 (66,1-93,3) <0,0001
HbA1c (%) 7,3(63-82) 6,2(58-6,6) <0.0001
GFR (ml/min/1,73m?2) 73,2 (51,4-92,9) 86,6 (68,7-103,6) <0,0001
Skala ryzyka GRACE (pkt) 120,6 +£28,3 109,7 £29,9 <0,0001
Skala ryzyka CRUSADE (pkt) 34 (25-46) 21 (14-29) <0,0001

PCl - przezskdrna angioplastyka wiericowa; CABG — pomostowanie aortalno-wiencowe; LVEF — frakcja wyrzutowa lewej komory;
HbA1c — hemoglobina glikozylowana; GFR — wspétczynnik przesaczania kigbuszkowego

« dominujacy zalamek R lub stosunek R/S >1 w odpro-
wadzeniach V1 lub V2,

- dodatnich markeréw martwicy mies$nia sercowego:
frakcja migsniowa kinazy kreatynowej (CK-MB) lub
troponina T (za prég diagnostyczny zawalu migsnia
sercowego przyjeto wartosc stezen troponin na poziomie
99 percentyla w kontrolnej populacji 0s6b zdrowych).

W przypadku trudnosci z okresleniem tetnicy dozawalowej

na podstawie obrazu elektrokardiograficznego i angiogra-

ficznego (np. krytyczne zwezenia we wszystkich nasier-
dziowych tetnicach wienicowych), nie podejmowano prze-
zskornej angioplastyki wiencowej (PCI) ad hoc, a chorego
konsultowano w ramach zespotu multidyscyplinarnego

w celu ustalenia sposobu rewaskularyzacji.

W analizowanym materiale nie uwzgledniano chorych,

u ktérych w wykonanej koronarografii nie stwierdzono

istotnych zwezen w naczyniach wiencowych.

Chorych, u ktérych wykonano zabieg PCI, kwalifikowa-
no do jednej z dwdch grup badania:

o grupa 1 - 246 chorych z zawalem mig$nia sercowego bez

uniesienia odcinka ST (NSTEMI) iz cukrzyca typu 2 (DM),

o grupa2 - 584 chorych zNSTEMI ibez wspdlistniejacej

cukrzycy (nonDM)
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Obserwacja odlegta trwala 24 miesigce, podczas ktorej
oceniano czgsto$¢ wystepowania powaznych niekorzyst-
nych zdarzen sercowo-naczyniowych: zgon, zawal serca
niezakonczony zgonem, zgon i zawat serca niezakonczony
zgonem, rewaskularyzacja przeprowadzona z powodu
obecnosci niedokrwienia. Ponadto oceniano niezalezne
czynniki ryzyka zgonu w grupie chorych z zawalem NS-
TEMI leczonych przezskoérng angioplastyka wiencowa.

Celem oceny ryzyka wewnatrzszpitalnego uzyto skali
GRACE [14]. Aby oceni¢ ryzyko krwawienia uzyto skali
CRUSADE [15].

ANALIZA STATYSTYCZNA

Zmienne ciagle przedstawiono jako $rednig arytmetyczng
z odchyleniem standardowym (SD) dla danych o rozkladzie
normalnym lub jako median¢ z przedziatem miedzykwarty-
lowym (IQR) dla danych o rozkladzie innym niz normalny.
Normalnos¢ rozkladu oceniano testem W Shapiro-Wilka.
Dla poréwnania zmiennych ciagtych o rozkladzie normalnym
zastosowano test t-Studenta, natomiast o rozktadzie innym
niz normalny test U-Manna-Whitneya. Zmienne kategory-
czne przedstawiono w postaci numerycznej i procentowe;.
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Tabela I1. Charakterystyka angiograficzna.

Grupall Grupal ll
(cukrzyca) (bez cukrzycy) P
N =246 N =584

Dostep naczyniowy udowy n (%) 231(93,9) 551 (94,3) 0,80
Jednonaczyniowa choroba wiericowa n (%) 59(23,9) 201 (34,4) 0,0030
Wielonaczyniowa choroba wiericowa n (%) 187 (76,1) 383 (65,6) < 0,0001
Przewlekta niedrozno$¢ tetnicy innej niz odpowiedzialnej za zawat n (%) 105 (42,6) 183 (31,3) 0,0017

Choroba pnia lewej tetnicy n (%) 14 (5,6) 48 (8,2) 0,20

PCl ad hoc n (%) 233 (94,7) 568 (97,2) 0,068

PCI LM n (%) 59(2,4) 16(2,7) 0,80

PCI LAD n (%) 83(33,8) 195 (33,4) 0,92

PCI Cx n (%) 70 (28,5) 205 (35,1) 0,063

PCIRCA n (%) 81(32,9) 146 (25,1) 0,022

PCl bypassu n (%) 6(2,4) 22(3,7) 0,39
Implantacja sentu n (%) 213 (86,5) 542 (92,8) 0,0043
Implantacja stentu DES n (%) 55(22,3) 80(13,7) 0,0020

Przeptyw TIMI < 3 przed PCl n (%) 46 (18,53) 125 (21,43) 0,015

Przeptyw TIMI 3 po PCl n (%) 226 (91,8) 545 (93,4) 0,40

Zjawisko no/slow-reflow po PCl n (%) 3(1,2) 10(1,7) 0,60

Czestos¢ stosowania blokeréw receptora ptytkowego GP lIb/llla n (%) 23(9,3) 48 (8,3) 0,65

Jednoetapowa angioplastyka n (%) 34(13,8) 75(12,9) 0,71

Wieloetapowa angioplastyka n (%) 15(6,3) 39(6,7) 0,82

PCl — przezskérna angioplastyka wieficowa; LM — pien lewej tetnicy wiericowej; LAD — gataZ zstepujaca przednia; (x — gafaz okalajaca;

RCA — prawa tetnica wiericowa; DES — stent pokrywany lekiem;

Dla poréwnania zmiennych kategorycznych uzyto testu Chi*
w modyfikacji Pearsona lub doktadnego testu Fishera, kiedy
badane wartoéci byly mniejsze niz 5. Niekorzystne zdarzenia
sercowo-naczyniowe w obserwacji 24-miesiecznej w obydwu
badanych grupach zostaly przedstawione za pomoca metody
Kaplan-Meiera oraz poréwnane za pomocg testu log-rank.
Analize czynnikéw wplywajacych na niekorzystne zdarzenia
sercowo-naczyniowe w obserwacji 24-miesiecznej w badanej
populacji przeprowadzone zostaly z uzyciem modelu pro-
porcjonalnego hazardu Coxa. Dobér zmiennych do analizy
wieloczynnikowej obejmowat istotne predyktory wystepowan-
ia niekorzystnych zdarzen sercowo-naczyniowych w obserwac-
ji24-miesiecznej w jednoczynnikowym modelu Coxa (p<0,05).
Wyniki analizy wieloczynnikowej zostaly przedstawione jako
wspdlczynnik ryzyka (HR — hazard ratio) z 95% przedzialem
ufnosci (CI - confidence interval). Za poziom istotnosci
statystycznej przyjeto warto$¢ p<0,05. Obliczenia zostaly prze-
prowadzone przy pomocy oprogramowania STATISTICA PL
ver. 10.0 (StarSoft Inc., Tulusa, Oklahoma) oraz MedCalc ver.
12.2.1.0 (MedCalc Software, Mariakerke, Belgium).

WYNIKI

W tabeli I przedstawiono wyjsciowa charakterystyke
kliniczng poréwnywanych grup. Chorzy z zawatem ser-
ca NSTEMI i cukrzycg typu 2. byli starsi, bardziej otyli,

czedciej wspolwystepowaly u nich nadci$nienie tetnicze
i hipercholesterolemia oraz cze¢sciej byli juz po prze-
bytych incydentach wiencowych. Natomiast w badaniu
echokardiograficznym u tych chorych stwierdzano wigksza
dysfunkcje skurczowa lewej komory z frakcja wyrzutowa
(LVEF) <35%. Ponadto otrzymywali wigcej punktéw
w skalach ryzyka GRACE i CRUSADE, cho¢ nie wykazano
istotnych réznic w czgstosci krwawienia w obu poréwny-
wanych grupach.

Srednie stezenie hemoglobiny glikozylowanej (HbA1lc)
wynosilo 7,3%, jednak parametr ten oznaczony byt tylko
u 62 chorych (25%) z cukrzyca typu 2. Srednie stezenie gli-
kemii przy przyjeciu wynosito 8,4 mmol/l. Wsréd chorych
z cukrzyca 111 osoéb bylo leczonych insuling, pozostate
osoby otrzymywaly farmakoterapie doustna.

Analizujac charakterystyke angiograficzng obu grup
(Tab. II), u chorych ze wspotistniejaca cukrzyca typu 2.
cze$ciej w koronarografii uwidaczniano obraz wielona-
czyniowej choroby wienicowej lub tez przewlekla okluzje
naczynia innego niz tetnica dozawatowa. Najczesciej tet-
nica odpowiedzialng za wystapienie zawatu serca NSTEMI
w tej grupie chorych byla galaz zstepujaca przednia (LAD).
W grupie chorych bez cukrzycy typu 2. czgéciej w obrazie
angiograficznym stwierdzono jednonaczyniowa chorobe
wienicows, a tetnica odpowiedzialng za zawal najczesciej
byta galaz okalajaca.
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Tabela I11. Poréwnanie obserwacji wewnatrzszpitalnej i 24-miesiecznej badanych grup.

Grupall Grupa ll
(cukrzyca) (bez cukrzycy) P
N =246 N =584
Obserwacja wewnatrzszpitalna
Zgon n (%) 4(1,6) 16 (2,7) 0,33
Ponowny zawat n (%) 8(3,2) 6(1,0) 0,023
TVR n (%) 6(2,4) 17 (3,0) 0,61
Duze krwawienia n (%) 8(3,2) 17 (3,0) 0,89
Obrzek ptuc n (%) 20 (8,1) 26 (4,4) 0,034
Wstrzas kardiogenny n (%) 6(2,4) 13(2,2) 0,85
Czas trwania hospitalizacji (dni) 6 (4-8) 5 (4-6) 0,028
Obserwacja 30-dniowa
Ztozony punkt koncowy n (%) 25(10,1) 48 (8,2) 0,36
Zgon n (%) 7 (2,8) 21 (3,6) 0,58
Zawat niezakoriczony zgonem n (%) 13(5,2) 14(2,4) 0,032
Zgon i zawat niezakoriczony zgonem n (%) 20(8,1) 3163) 0,12
Udar niedokrwienny mézgu n (%) 0(0) 1(0,2) 0,51
Rewaskularyzacja przeprowadzona z powodu niedokrwienia 12 4.8) 24 (4,1) 0,61
n (%)
Obserwacja 12-miesieczna
Ztozony punkt koncowy n (%) 76 (30,8) 118 (20,2) 0,0009
Zgon n (%) 27 (10,9) 50 (8,5) 0,27
Zawat niezakoriczony zgonem n (%) 40(16,2) 50 (8,5) 0,0011
Zgon i zawat niezakoriczony zgonem n (%) 62 (25,2) 92 (15,7) 0,0013
Udar niedokrwienny mézgu n (%) 2(0,8) 5(0,8) 0,95
Rewaskularyzacja przeprowadzona z powodu niedokrwienia 37(15) 57(9,7) 0,028
n (%)
Obserwacja 24-miesieczna
Ztozony punkt koricowy n (%) 106 (43) 141 (24,1) <0,0001
Zgon n (%) (18,7) (10,1) 0,0007
Zawat niezakoriczony zgonem n (%) 50(20,3) 61(10,4) 0,0001
Zgon i zawat niezakoriczony zgonem n (%) 87(35,3) 110(18,8) <0,0001
Udar niedokrwienny mézgu n (%) 8(3,2) 10(1,7) <0,16
Rewaskularyzacja przeprowadzona z powodu niedokrwienia 48 (19.5) 68 (116) 0,0028

n (%)

TVR - ponowna rewaskularyzacja tego samego naczynia

W tabeli III przedstawiono poréwnanie wystepowania
niekorzystnych zdarzen sercowo-naczyniowych w ob-
serwacji wewnatrzszpitalnej, 30-dniowej, 12-miesiecznej
i 24-miesigcznej badanych grup. U chorych z cukrzyca
typu 2. czgsciej wystapil ponowny zawal migsnia serco-
wego oraz obrzek ptuc podczas hospitalizacji. Rowniez
czas hospitalizacji w tej grupie chorych byl dluzszy.
Ponadto w obserwacji wewnatrzszpitalnej w grupie
chorych z cukrzyca typu 2. i NSTEMI zmarty 4 osoby
(tj. 1,6%), a w grupie bez cukrzycy 16 0séb (tj. 2,7%).
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Z kolei w obserwacji 24-miesigcznej w grupie chorych
z cukrzycg typu 2. zmarlo 46 oséb (18,7%), a w grupie
chorych bez cukrzycy 59 oséb (10,1%) (p=0,0007).
W grupie chorych z cukrzyca typu 2. czesciej wyste-
powal zlozony punkt koncowy, ponowny zawat serca
niezakonczony zgonem, zgon i ponowny zawal serca
niezakonczony zgonem analizowane tacznie oraz cho-
rzy ci czg$ciej wymagali przeprowadzenia ponownej
rewaskularyzacji z powodu obecnosci niedokrwienia.
Uwage zwraca rowniez fakt, ze w obserwacji 30-dniowej
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Tabela IV. Skorygowane i nieskorygowane czynniki ryzyka wystapienia niekorzystnych zdarzen sercowo-naczyniowych w grupie pacjentow z zawatem
NSTEMI leczonych przezskdrng angioplastyka wieficowa w zaleznosci od wystepowania cukrzycy w obserwacji 24-miesiecznej.

Nieskorygowany 95% przedziat Skorygowany 95% przedziat
wspotczynnik ufnosci wspotczynnik ufnosci
ryzyka (confidence P ryzyka* (confidence P
(hazard ratio, HR) interval, Cl) (hazard ratio, HR) interval, Cl)
Ztozony punkt 1,94 1,51-2,50 <0,0001 1,64 1,25-2,15 0,0003
koncowy
Zgon 1,88 1,28-2,77 0,0013 1,45 0,95-2,23 0,082
Zawat niezakoriczony 2,05 1,41-2,98 0,0002 1,82 1,22-2,70 0,0033
zgonem
Zgon i zawat
niezakornczony 2,03 1,53-2,69 <0,0001 1,65 1,23-2,24 0,0010
zgonem
Rewaskularyzacja
przeprowadzona z 1,72 1,19-2,49 0,0038 1,63 1,10-2,42 0,014

powodu obecnosci
niedokrwienia

"Wspétczynnik ryzyka w analizie wieloczynnikowej skorygowano o nastepujace parametry: tréjnaczyniowa choroba wiericowa, wiek (na kazdy 1 rok
wiecej), BMI (na kazdy Tkg/m? wiecej), wstrzas kardiogenny podczas hospitalizacji, przewlekta catkowita okluzja naczynia nieodpowiedzialnego za
zawat, stezenie hemoglobiny przy przyjeciu (na kazdy wzrost o Tmmol/l), frakcja wyrzutowa lewej komory (na kazdy wzrost o 1%), blok lewej odnogi
peczka Hisa przy przy przyjeciu, klasa czynnosciowa NYHA VI przy przyjeciu, przezskdrna angioplastyka wieficowa w zakresie prawej tetnicy wieficowej,
choroba tetnic obwodowych, przebyty zawat migénia sercowego, obrzek ptuc podczas hospitalizacji, stezenie kreatyniny przy przyjeciu (na kazdy wzrost
0 10umol/1), udana przezskdrna angioplastyka naczynia odpowiedzialnego za zawat.

i 12-miesigcznej nie stwierdzono réznic pomiedzy
czestoscig wystepowania zgonu. Ponadto w obserwacji
30-dniowej stwierdzono jedynie réznice w czestosci
wystepowania ponownego zawalu niezakonczonego
zgonem.

Cukrzyca jest niezaleznym czynnikiem ryzyka wysta-
pienia w obserwacji 24-miesi¢cznej zlozonego punktu
koncowego (HR — 1,64); zawalu niezakonczonego zgonem
(HR - 1,82); zgonu i zawalu niezakonczonego zgonem
analizowanych lacznie (HR — 1,65) oraz ponownej re-
waskularyzacji przeprowadzonej z powodu obecnosci
niedokrwienia (HR - 1,63) (Tab. IV).

W analizie wieloczynnikowej (Tab. V) niezaleznymi
czynnikami ryzyka zgonu w obserwacji 24-miesiecznej
sa: stezenie kreatyniny przy przyjeciu, frakcja wyrzutowa
lewej komory, wiek oraz wstrzas kardiogenny podczas
hospitalizacji. Wplyw cukrzycy typu 2. na $miertelnos¢
24-miesieczng byt na granicy istotnosci (p=0,08).

DYSKUSJA

W niniejszym badaniu przeanalizowano parametry
kliniczne, angiograficzne oraz czynniki ryzyka zgonu
w obserwacji szpitalnej i odleglej u chorych z zawatem
serca bez uniesienia odcinka ST leczonych przezskérng
angioplastyka wieicowa w zaleznosci od wspotwystepowa-
nia cukrzycy typu 2.

Analizujac podstawowa charakterystyke kliniczng
duzych rejestréw, takich jak Global Registry of Acute
Coronary Events [16] czy zbiorcze dane z grupy badaczy
zajmujacych sie tromboliza w zawale migénia sercowego

(TIMI) [17] stwierdzono, ze chorzy ze wspolistniejaca
cukrzyca byli starsi, z otytoscia, nadci$nieniem tetniczym,
juz po przebytych incydentach sercowo-naczyniowych
oraz czgsciej byly to kobiety, rzadziej natomiast palacze
tytoniu. Wyniki te s3 podobne do uzyskanych w niniej-
szym badaniu.

W badanej przez nas grupie chorych $rednia warto$¢
stezenia HbA1lc wynosila 7,3% (parametr ten oznaczony
byt tylko u 25% chorych z cukrzyca typu 2.), a $rednie
stezenie glikemii przy przyjeciu wynosilo 8,4 mmol/l,
Wecigz brak jednoznacznego konsensusu dotyczacego
docelowych wartosci glikemii u chorych z chorobami
sercowo-naczyniowymi. W wytycznych dotyczacych
postepowania w cukrzycy, stanie przedcukrzycowym
i chorobach ukladu sercowo-naczyniowego opracowa-
nych we wspoélpracy z Europejskim Towarzystwem Ba-
dan nad Cukrzycg (EASD), do$¢ precyzyjnie okreslono
docelowe wartosci glikemii w celu zmniejszenia ryzyka
powiklan mikronaczyniowych [1]. W klasie IA znalazlo
sie zalecenie, iz u chorych na cukrzyce typu 1.1 2. zaleca
sie utrzymywanie $cislej kontroli glikemii z docelowymi
warto$ciami HbA I¢ zblizonymi do prawidtowych (<7%
lub <53 mmol/mol) w celu zmniejszenia ryzyka powiklan
mikronaczyniowych. Jednak dowody dotyczace wptywu
docelowych wartosci HbAlc na ryzyko powiklan ma-
kronaczyniowych sa mniej przekonujace, co najpewniej
wynika ze zlozono$ci mechanizméw zwiazanych z prze-
wleklym, progresywnym charakterem cukrzycy i wptywu
pamieci metabolicznej. U chorych na cukrzyce typu 1.
i typu 2. nalezy rozwazy¢ docelowe wartosci HbAlc
wynoszace <7,0% (<53 mmol/mol) w celu prewencji
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Tabela V. Niezalezne czynniki zgonu w obserwacji 24-miesiecznej (analiza wieloczynnikowa).

Wspotczynnik ryzyka

95% przedziat ufnosci

(hazard ratio, HR) (confidence interval, Cl) P
Stezeme'kreatynmy przy przyjeciu (na 1,06 1,04-1,09 <0,0001
kazdy wzrost 0 10 umol/L)
Frakcja wyr?utowa lewej komory (na 0,96 0,94-0,98 0,0006
kazdy wzrost o 1%)
Wiek (na kazdy 1 rok wiecej) 1,04 1,01-1,07 0,0017
Wstrzas kardlpge.nn){.podczas 2,05 141-6,18 0,0041
hospitalizacji
Cukrzyca typu 2 1,46 0,95-2,23 0,082

choréb sercowo-naczyniowych (klasa zalecen Ila, poziom
wiarygodnosci C).

W najnowszych wytycznych dotyczacych postepowania
w ostrych zespotach wiencowych bez przetrwalego unie-
sienia odcinka ST z 2015 roku zaleca sig, aby u pacjentow
z ostrym zespolem wienicowym i stezeniem glukozy >10
mmol/l (>180 mg/dl) rozwazy¢ leczenie obnizajace steze-
nie glukozy, z docelowa glikemia dostosowang do choréb
towarzyszacych, przy czym nalezy unika¢ epizodéw hipo-
glikemii (klasa zalecen Ila, poziom wiarygodnosci C) [7].
Ponadto zaréwno w ostrej fazie choroby, jak i w okresie
dalszej obserwacji nalezy rozwazy¢ mniej restrykcyjna
kontrole glikemii u pacjentéw z bardziej zaawansowang
chorobg uktadu sercowo-naczyniowego, w starszym wieku,
z dluzszym okresem trwania cukrzycy i wiekszg liczbg
choréb wspdlistniejacych (takze klasa zalecen Ila, poziom
wiarygodnosci C).

Odnoszac si¢ do obrazu angiograficznego, w badaniu
GUSTO-IIb, w ktérym do badania wlaczono 12142 pa-
cjentdéw z ostrym zespolem wiencowym stwierdzono, ze
obraz wielonaczyniowej choroby wienicowej wystepowat
znacznie czeéciej u chorych ze wspolistniejaca cukrzyca
typu 2. niz u chorych bez cukrzycy (65,7% vs. 51,2%) (17).
W tej grupie chorych czedciej tetnica odpowiedzialng
za zawal byla prawa tetnica wienicowa. Cze¢$ciej rowniez
decydowano si¢ na implantacje¢ stentu uwalniajacego
lek antymitotyczny (DES). Nalezy wzia¢ pod uwage, ze
dane analizowane w powyzszym badaniu pochodzg z lat
2006-2012, gdy stenty uwalniajgce leki antymitotyczne
nie mialy rejestracji w ostrych zespotach wiencowych.
Po raz pierwszy zasugerowano wyzszo$¢ stentow DES
nad BMS w wytycznych kardio-diabtologicznych z 2007
r., w ktorych pojawilo sie zalecenie w klasie IIb ,,Jezeli
u chorego z cukrzycyg przeprowadza sie¢ PCI z wszcze-
pieniem stentu, nalezy zastosowa¢ stent uwalniajacy
lek antyproliferacyjny (DES)” [19]. Pierwsze duze re-
trospektywne badanie BASKET wykazalo, ze korzysci
zastosowania odpowiednio stentu DES lub BMS zalezg
od wielu czynnikéw takich jak np. §rednica poszerzanego
naczynia [20-22]. Dlatego tez decyzja o wyborze stentu
powinna by¢ podejmowana indywidualnie u kazdego
pacjenta. Wydaje si¢ jednak, ze pacjenci z cukrzyca typu
2., jezelileczeni s przezskdorng angioplastyka wiencows,
odnosza wigksze korzysci z zastosowania stentu DES [23,
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24]. W 2008 roku Stettler i wsp opublikowali wieloosrod-
kowga metaanalize 35 badan klinicznych, w ktérych udziat
wzieto tacznie 3582 pacjentow z cukrzyca i 10947 pacjen-
tow bez cukrzycy poddanych przezskoérnej angioplastyce
wienicowej [25]. Poréwnywano skuteczno$¢ angioplastyki
za pomoca stentow DES i BMS, stwierdzajac, iz uzycie
stentéw DES wigzalo si¢ z lepszg skutecznos$cig bez wzgle-
du na obecnos¢ cukrzycy. 5 lat pézniej podobnej analizy
dokonali Bangalore i wsp., analizujac wyniki z 42 badan
klinicznych z 1aczng liczba 22844 pacjentéw, w ktorej
oceniano skuteczno$¢ angioplastyki przy uzyciu stentow
DES i BMS u pacjentéw z cukrzycg [26]. Rowniez i ta
analiza pokazala, ze bezpieczniejsze i skuteczniejsze jest
uzycie w tej grupie chorych stentéw DES. Na podstawie
wyzej przytoczonych badan i analiz dopiero w wytycz-
nych opublikowanych w 2011 r. dotyczacych diagnostyki
ileczenia ostrych zespolow wienicowych bez przetrwalego
uniesienia odcinka ST zastosowanie stenéw DES u oséb
z cukrzycg znalazto si¢ w klasie zalecen 1A [27].

W 2004 roku opublikowano wyniki rejestru Global
Registry of Acute Coronary Events, do ktorego wiaczono
16116 pacjentdéw (5403 pacjentéow z zawalem STEMI,
4725 pacjentéw z zawalem NSTEMI oraz 5988 pacjentow
z niestabilna chorobg wienicowa) hospitalizowanych w 94
szpitalach z 14 krajow na terenie Péinocnej i Potudniowej
Ameryki, Europy, Australii i Nowej Zelandii [16]. W$rod
pacjentéw z zawalem NSTEMI 26% mialo cukrzyce
typu 2. Ponadto w rejestrze tym analizowano réwniez
powiktania wewnatrzszpitalne i stwierdzono, ze w grupie
chorych z zawalem NSTEMI i z cukrzyca typu 2. czesciej
obserwowano niewydolnos¢ serca, wstrzgs kardiogenny,
niewydolno$¢ nerek oraz czesciej stwierdzano zgon cho-
rego w poréwnaniu do chorych bez cukrzycy typu 2. 3
lata p6zniej opublikowano wyniki badania naukowcow
zajmujacych sie tromboliza w zawale migénia sercowego
(TIMI) [17], do ktérego wlaczono facznie 62036 chorych
hospitalizowanych w ponad 900 o$rodkach klinicznych
z 55 krajow [17]. U 15459 chorych postawiono diagnoze
UA/NSTEM]I, z czego u 3457 pacjentéw stwierdzono
cukrzyce typu 2. Zaréwno w obserwacji 30-dniowej, jak
i 12-miesig¢cznej stwierdzono znamiennie wyzsza $mier-
telnos¢ w grupie chorych z UA/NSTEMI i z cukrzycg niz
w grupie chorych bez cukrzycy. Jednoczes$nie w obserwa-
cji 12-miesiecznej cukrzyca byla niezaleznym czynnikiem
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ryzyka zgonu ze wszystkich przyczyn w grupie chorych
z UA/NSTEMI.

Hamza i wsp. réwniez analizowali wptyw cukrzycy na
rokowanie u chorych z zawatem NSTEMI [28]. Do bada-
nia wigczyli 3916 pacjentéw hospitalizowanych z powodu
zawalu NSTEMI w latach 1999-2009, wsrod ktérych u 38%
zdiagnozowano przed przyjeciem cukrzyce typu 2. W ana-
lizie wieloczynnikowej wykazano réwniez, iz u pacjentéw
z cukrzycy czgsciej dochodzilo do powiklan pod postaciag
niewydolnosci serca oraz wstrzasu kardiogennego w ob-
serwacji wewnatrzszpitalnej. Znamiennie cze$ciej rowniez
stwierdzano zgon w tej grupie chorych. Jednak w obserwa-
cji dziesiecioletniej nie stwierdzono znamiennych réznic
w czestosci wystepowania wstrzasu kardiogennego i niewy-
dolnosci serca w grupie chorych z cukrzycg i bez cukrzycy.

Elbarouni i wsp. przeprowadzili analize 4 duzych badan:
Canadian ACS-1; ACS-2; Global Registry of Acute Coronary
Events (GRACE) i Canadian Registry of Acute Coronary
Events obejmujacych lacznie 14102 pacjentdw z zawalem
NSTEMI, z czego 4046 chorych mialo wspdlistniejaca
cukrzyce [29]. Zaréwno analizujac wszystkich pacjentow
tacznie, jak i wyniki kazdego z w/w rejestrow osobno stwier-
dzono, ze wéréd chorych z cukrzycg obserwowano wigksza
$miertelno$¢, czestsze wystepowanie udaru oraz krwawien.

Brogan i wsp. do badania wlaczyli 46410 pacjentéw z za-
walem serca bez uniesienia odcinka ST [30]. U 15361 wyste-
powata takze cukrzyca, z czego 5588 chorych leczonych byto
insuling. W obserwacji wewnatrzszpitalnej wéréd chorych
z cukrzyca w poréwnaniu z chorymi bez cukrzycy stwierdzo-
no wieksza $miertelnos¢, czesciej obserwowano ponowny
zawal, zastoinowa niewydolnos¢ serca i wstrzas kardiogenny,
przy czym czesto$¢ niekorzystnych zdarzen byta najwyzsza
w grupie chorych z cukrzycg leczong insuling.

Piccolo i wsp. analizowali wyniki 5 randomizowanych badan
Klinicznych prowadzonych wlatach od 2004 do 2014: SIRTAX,
LEADERS, RESOLUTE, BIOSCIENCE i PRODIGY. Lacznie
analizie poddali 9492 chorych z zawalem serca (STEMI i NS-
TEMI) leczonym przezskérng angioplastyka wienicowa [31].
U 1927 pacjentéw wspotwystepowata cukrzyca. W badaniu
oceniano czesto$¢ wystepowania niekorzystnych zdarzen, jak
zgon, zgon z przyczyn sercowych, zawat serca, ponowna rewa-
skularyzacja z powodu niedokrwienia i zakrzepicy w obserwacji
30-dniowej i 12-miesiecznej w zaleznoéci od wspotwystepowa-
nia cukrzycy jak i rodzaju ostrego zespotu wienicowego (STEMI
vs. NSTEMI). Cukrzyca wigzala sie z wyzszg $miertelnoscig
zarébwno w obserwacji 30-dniowej, jak i 12-miesigcznej bez
wzgledu na typ zawatu migénia sercowego.

WNIOSKI

Analiza wynikéw badanych grup chorych pozwolila nam

wysung¢ nastepujace wnioski:

1. Skutecznos¢ zabiegu przezskornej rewaskularyzacji
wiencowej u chorych ze §wiezym zawalem mie$nia
sercowego bez uniesienia odcinka ST, okreslana jako
koncowy przeptyw TIMI3 w rewaskularyzowanym na-
czyniu, jest poréwnywalna zaréwno w grupie chorych
z cukrzycy i bez cukrzycy.

2.Pomimo réznic w charakterystyce podstawowej
i wiekszej czgstosci wystepowania ponownego zawalu
serca i obrzeku ptuc w obserwacji wewnatrzszpitalnej,
$miertelnos¢ chorych z cukrzyca typu 2. jest podobna
do $miertelnos$ci chorych bez wspolistniejacej cukrzy-
cy. Natomiast w obserwacji 24-miesiecznej stwierdzono
wiekszg $miertelnos¢ w grupie chorych z cukrzyca
typu 2.

3. Niezaleznymi czynnikami wplywajacymi na rokowanie
odlegle u chorych ze $§wiezym zawalem bez uniesienia
odcinka ST sg stezenie kreatyniny przy przyjeciu, frakcja
wyrzutowa lewej komory, wiek oraz wstrzas kardiogen-
ny podczas hospitalizacji. Wplyw cukrzycy typu 2. na
$miertelnos$¢ 24-miesieczna na ocenianych pacjentach
jest nieistotny.
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ABSTRACT

Introduction: The topicality is determined bypriority and importance of researches that have preventive referral directed on provision of harmonious growth and early childhood
development, children’s resistance to the infection’s effects and other unfavorable external factors. There are problems about the role of permanent nitrate load in the formation
of children health issues, especially children who live in the area with high nitrate levels in drinking well water.

The aim is to evaluate the physical development of children who live in nitrate-contaminated areas.

Materials and methods: Object of study - children living in nitrate-polluted locality. Subject of study - violation of physical development and morbidity of children in interrelation
of factors that determined. Methods - clinical, biochemical, instrumental, sanitary-hygienic, statistical.

Results: When studying the content of methemoglobin among adult population in village areas, where well water with a high concentration of nitrates is consumed and in
the city where centralized water supply is used, it was observed that rural people have a higher level of methemoglobin. Parents who lived in nitrates-polluted territories have
a chronic pathology formed in childhood that affects the morbidity of their children, which affects the health of the nation.

Conclusions: centralized water supply was conducted many locations over the years, but parents who lived in nitrates-polluted territories have a chronic pathology formed in

childhood that affects the morbidity of their children.

KEY WORDS: children, nitrates in food and water, prophylaxis, management

INTRODUCTION
The topicality is determined bypriority and importance
of researches that have preventive referral directed on
provision of harmonious growth and early childhood de-
velopment, children’s resistance to the infection’s effects and
other unfavorable external factors. Rapid development of
molecular and cell biology has significantly expanded our
understanding of biochemical, physiological, molecular,
and other processes in the healthy human body and allowed
us to draw conclusions regarding subtle pathogenic mech-
anisms of particular clinical symptoms and diseases [1].
There are problems about the role of permanent nitrate [2]
load in the formation of children health issues, especially chil-
dren wholive in the area with high nitrate levels in drinking well
water. These problems exist on the background of widespread
environmental pollution by chemical and radioactive substances
and their unfavorable impact on the health of Ukrainian popu-
lation. According to the “Unified hygienic control of the content
of nitrates in food and water;’ which was introduced in Ukraine,
the limit of allowable concentration of nitrate in drinking water
is 45mg/L in the acidic residue and 10 mg /1 of nitrogen, while
there should not be any nitrites. The maximum safe nitrate dose
in the human body is 5mg/kg. There is 0.5-0.75% methemo-
globin in the body under normal circumstances. Even at the
nitrate concentration of 100mg/L in drinking water an acute
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poisoning in infants can occur([3]. When studying the content
of methemoglobin in an adult population in rural areas, where
well water with a high concentration of nitrates is consumed,
there is a higher level observed than in a city where centralized
water supply is used. There is evidence that the concentration
of methemoglobin in the blood of pregnant women who live
in the village is also higher. Nitrates from the body of a nursing
woman are withdrawn in concentration up to 6mg/L. A lot of
attention in the scientific literature is devoted to the issue of
drinking water connection and methemoglobinemia [4]. It is
proven that the movement of nitrates occurs when the vertical
migration of water is up to 10m and with horizontal - ata depth
of 5m. With a content of nitrates in water 51-100mg/L, the level
of methemoglobin increases up to 3.5%.

The study is done by the author within the GDR, is a
fragment of the theme “Current issues of prevention,
diagnosis, treatment and rehabilitation of alimentary-de-
pendent diseases in children and the impact of adverse
environmental factors on these diseases», (state registration
number 000 134 0198U).

THE AIM
The aim of study is to evaluate the physical development of
children who live in nitrate-contaminated areas.
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MATERIALS AND METHODS

Object of study - children living in nitrate-polluted locality.
Subject of study- violation of physical development and
morbidity of children in interrelation of factors that de-
termineit. Methods - clinical, biochemical, instrumental,
sanitary-hygienic, statistical. The study followed official
statistics on the digestive organs morbidity among children
of nitrate-polluted Khorolsky region (n = 7133) and environ-
mentally friendly Myrhorod city (n = 7719) for the period
1999-2002. We have studied the results of general clinical
examination of 148 pupils aged 7 to 16 years old. 80 of them
lived in nitrate-polluted area in the village, used well water
with elevated levels of nitrates (main group) and 66 children
who lived in the city and used water from centralized water
supply (comparison group). A survey of children was con-
ducted at the upper secondary schools, child consultations,
sanitary and epidemiological stations of districts (Khorolsky,
Semenovsky, Lokhvitsky, Hrebinkivsky; the colleagues
from the department of Pediatrics Nel examined children
of Chutovsky, Karlovsky, Mashevsky districts) of Poltava
region, City Children’s Hospital, Regional Clinical hospital
of the city of Poltava, Institute of Ecological Hygiene and
Toxicology in Kyiv, CSRL Ukrainian Medical Stomatological
Academy. The contain of nitrates in water of individual mine
wells ranged from 50 to 2200mh/dm’ in nitrate-polluted
areas and up to 45mg/dm’in the areas with centralized water
supply. While collecting data the following documentation
was used: “Exchange card of pregnant,” “History of birth
“(to study the anamnesis vitae of infants),” Individual card
of child development “ books of registration of medical
examination [4].

RESULTS AND DISCUSSION

During the long-term chemical nitrate pollution of the
environment there are preconditions for the formation of
chronic nitrate load; in these conditions (on the basis of
chronic hypoxia) not only chronic pathology, but also vi-
olations of physical development of children may develop.
The undoubtedly increased morbidity of the children of the
main group led to an increase of disharmonious physical
development of schoolchildren because of children who
had a height above the average and circumvention of the
chest below the average age standard 2 times more com-
pared with the comparison group (p<0.05). During the
examination of schoolchildren who lived for along time in
nitrate-polluted area, it was discovered that children from
7 to 12 had more harmonious physical development than
children aged 13 to 16. It means that increasing nitrate
load on the child’s body in the time aspect also increases
the percentage of children with disharmonious physical
development (p<0.01). Analyzing the distribution of the
harmonious development of schoolchildren by gender, it
was noted that this relative index in boys was slightly lower
in the main group and was 35% versus 79.3% with the
accuracy of the difference (p<0.01). Harmonious physical
development in girls was 43.2% in the main group and 59%
in the comparison group (p>0.05).

840

Among the examined children [4], the pathology of
the urinary organs was confirmed. The percentage of the
urinary system disorders in the main group was 3 times
higher than in the comparison group. At the age of 7 to 12
years abnormality met only among the surveyed students
from nitrate-polluted area - 27.1%. The percentage of
school children from 13 to 16 years with various disor-
ders of urinal system was 32.6% versus 16.3% (p<0.05).
Deficiency anemia was found to be 4 times more common
in children from the main group than in the comparison
group (p<0.01). Frequency of deficiency anemia was higher
in girls than in boys of nitrate-polluted areas and was 21.6%
compared to 5.1% of high school girls who lived in ecolog-
ically clean area (p<0.05). In the main group the studied
digestive organs morbidity among male schoolchildren was
2.3 times higher than in the comparison group (p<0.05).
Among girls of the main group, the percentage of diges-
tive disorders was 2.9 times higher versus the comparison
group (p<0.01).

Must attmitted that about our methodcal, we put met-
hemoglobin , the normal which about WHO should not
increase above 2.5g/1. Result of the main group where we did
exactly (p<0,01) content of methohemoglubin in 2,05 time
or in 105% responsible control were very good conditions
(tabLI). According to the data of professional literature, sci-
entists who investigated the problem of nitrates pollution of
drinking water on the child’s body, also found possible cor-
relation bonds of average strength between blood nitrogen
oxide and free radicals NO- and indicators that characterize
the state of enzymatic liver exchange, namely those that
reflect the level of intoxication of the organism, hepatocyte
cytolysis and the development of cholestasis [5]. In parallel
with the formation of NO" with chronic nitrate loading in the
blood of children and the formation of methemoglobinemia.
For a comprehensive assessment of the influence of nitrate
contamination of drinking water on the health of children,
in particular on the studied blood parameters, between
them and methemoglobin and nitrates, correlation bonds
were investigated. Between the level of total bilirubin and
NO- blood, an average dependence was observed in children
who consumed water with an excess of nitrates r = 0.46
(p<0.05). The strong correlation between the level of nitrates
and the alanin-transferase reflected [6] the dependence of
the functioning of the liver and the bile-excreting system on
the excessive intake of nitrates to the body in the schoolchil-
dren of the main group r = 0.72 (p<0.01). In determining
the presence of a connection between renal blood samples,
the probability was established only in children who used
water from wells with high nitrogen content. Connections
between urea and blood nitrates were observed for medium
force — r = 0.46; residual nitrogen - r = 0.49; creatinine r =
0.49 (p <0.05). Correlations between the level of total protein
and blood nitrates were unlikely.

When we compared the long-term consequences of
chronic nitrate intoxication as a result of the overall mor-
bidity of children whose parents had been exposed to
permanent effects of nitrates on their bodies since their
childhood, they noted that the issue is relevant today.
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Table I. Level of methemoglobin in blood of examined children who lived in the territory of high level of nitrates and clean ecologic territory

Groups of children

Tittle Statics main group diffrential group P
n=22 n=22
Methemoglobin Mzm 4,61+0,35 2,08+0,07 <0.001
g/L Trust interval 3,95-5,3 1,99-2,16 p<t

Table II. Morbidity among children aged 0-16years in1000 children (2016) [7]

Ne Rayon The total incidence For 1000 us. In the first life For 1000 us.
1 V. Bahachansky 5104 1581.2 3506 1086.1
2 Gadyatsky 9363 1348.0 6860 987.6
3 Globinsky 10 600 1653.2 8 564 1335.6
4 Hrebinkivsky 6097 1847.0 4775 1446.5
5 Dykansky 4002 1483.3 2 851 1056.7
6 Zinkivsky 6513 1493.1 4984 1142.6
7 Karlivsky 9405 1922.5 6287 1285.2
8 Kobelyatsky 9201 1570.9 6 854 1170.2
9 Kozelshchynsky 3741 1530.1 2559 1046.6
10 Kotelevsky 3,734 1308.8 2686 941.5
1 Kremenchutsky 8097 13153 6148 998.7
12 Lokhvytsky 10877 1989.9 8804 1610.7
13. Lubensky 18723 17171 10919 1001.4
14 Mashivsky 4570 1852.5 2945 1193.8
15 Myrhorodsky 13753 1503.9 9732 1064.2
16 N.Sanzharsky 6705 1509.8 4536 1021.4
17 Orzhytsky 4262 1358.2 3440 1096.2
18 Pyryatynsky 7 965 1827.7 5,939 13628
19 Poltavsky 13997 1566.7 11333 1268.5
20 Reshetylivsky 6,660 1784.1 3922 1050.6
22 Semenivsky 5195 1922.6 3856 1427.1
23 Khorolsky 8409 1935.8 5 864 1349.9
24 Chornukhynsky 1788 13373 1207 902.8
25 Chutivsky 8564 2654.7 6758 2094.9
26 Shyshatsky 4577 1657.1 3267 1182.8

Almost 15 years later, we decided to compare the overall ~REFERENCES

incidence in our study areas (Hrebinkivsky, Karlivsky,
Lokhvitskiy, Mashivsky, Pyryatynsky districts) inhabited
by people with permanently high levels of nitrates in the
water with a relatively safe Myrhorodsky district (com-
parsion group). We noted increased rates in these areas as
indicated in the table II.

CONCLUSIONS

Centralized water supply was conducted many locations
over the years, but parents who lived in nitrates-polluted
territories have a chronic pathology formed in childhood
that affects the morbidity of their children.
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ABSTRACT

Introduction: During recent decades there has been observed a violation in the structure of nutrition of the population with a significant decrease in the consumption of
biologically valuable products, resulting in the development of the so-called “latent hunger”, particularly in sensitive groups of population — women of reproductive age and
pregnant women.

The aim: To study nutritional peculiarities and the level of biotic and abiotic trace elements intake into the body of the female population, residents of the industrial region.
Materials and methods: Physiological and hygienic nutritional assessment was carried out in 185 women and pregnant women, residents of industrial and non-industrial
cities of Dnipropetrovsk region of Ukraine. Actual nutrition was studied using the 24-hour food reproduction method recommended by the WHO. Calculation of the content of
trace elements in the diet was carried out using well-known techniques, followed by the assessment of their compliance by the level of permissible daily load for toxic trace
elements — lead and cadmium and daily requirements — for essential elements, zinc and copper.

Results: Studies performed have found significant violations of the requirements of rational nutrition in relation to its regime and the average daily food package, which is
excessive in consumption of bread and bakery products, sugar and confectionery products by 9,9%-67,6% and is characterized by a shortage of other groups of foodstuff with
various degree of evidence. On the background of deformation of nutrition there is observed an increased income of xenobiotics — lead and cadmium into the female body,
which is by 3,8-7,8 times higher than the level of so-called “optimal one”. At the same time the level of income of essential micronutrients — zinc and copper was by 9,5-45,7%
lower than the RDI.

Conclusions: Nutrition of fertile age and pregnant women, residents of industrial regions of Ukraine, does not meet the requirements of rational nutrition due to violations in
diet, in quantitative and qualitative nutritional budget, excessive intake of xenobiotics and deficiency of essential micronutrients.

KEY WORDS: nutrition, microelements, women, pregnant women, industrial region

INTRODUCTION

Changes in the human’s nutrition formula in the XXI
century on the background of globalization of anthropo-
genic pollution of the environment cause deterioration in
the quality of life and health of the population, especially
of its sensitive groups — women of reproductive age and
pregnant women [1, 2].

During recent decades in Ukraine there has been ob-
served a stable violation of the nutritional structure of the
population due to deterioration of hygienic control and
socio-economic disadvantages [3]. Scientific data [4, 5]
testify to a sharp decline in the consumption of biologically
valuable products, in simultaneously stable high level of
consumption of bread and grain products, animal fat. This
situation causes the development of the so-called “latent
hunger” due to a shortage in vitamins, macronutrients and

Wiad Lek 2018, 71, 4, 843-848

trace elements in the diet [6]. It should be noted that the
problem of microelement deficiency (ME) is extremely
important today in all countries of the world and, accord-
ing to the WHO definition, being the main crisis in the
nutrition of the Earth’s population in the XXI century [7].

And if in deficiency of essential MEs in the diet hypomi-
croelementoses develop, then in various forms of contact
of organisms with toxic MEs, syndrome of intoxication —
toxicopathy develops [8]. Trace elemental deficit is never
isolated and is always characterized by imbalance of trace
elements and manifests itself as a violation of various types
of exchange [9, 10].

Thus, on the background of influence of anthropo-
genically determined denaturation of the environment,
deformation of nutrition of the population of industrially
developed regions forms the problem of adequacy of nu-
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Table 1. The average daily food package of fertile and pregnant women of Dnipropetrovsk region

Recommended Women Recommended Pregnant women
Food groups norm, g actual % from horm, g actual % from
[13,14] consumption,g daily needs [13,14] consumption, g daily needs
Bakery products: 300 329,8* 109,9 320 329,3 102,9
bread 180 192,5 106,9 200 210,2 105,1
groats 70 81,2* 116,0 80 68,2* 85,3
pasta 50 56,1 112,2 50 50,9 101,8
Milk and milk products: 415 280,9** 67,7 585 312,1%** 53,4
milk 200 162,2* 81,1 250 127,3%** 50,9
sour-milk drinks 150 106,1** 70,7 250 108,6%** 43,4
cheese and sour cream 65 28,6%** 44,0 85 76,2* 89,6
Meat and meat products 150 91,5%** 61,0 170 62,3** 36,6
Fish and fish products 50 23,6%* 47,2 60 18,7%** 31,2
Vegetagfri'igs‘_"ts and 750 512,9% 68,4 950 427,74+ 45,0
otato. 150 210,9%* 140,6 200 156,7** 78,2
ve et:bles reens 400 189,4%** 47,7 500 142,6%** 28,5
getavies, g 200 112,6%%* 56,3 250 128,4%% 51,4
fruits
Sugar and confectionery 50 83,8* 167,6 50 74,2* 148,3
Fat products: 35 344 98,3 40 27,7* 69,3
butter 25 22,7 90,8 25 18,5* 74,0
vegetable oil 10 11,7 117,0 15 9,2% 61,3
Eggs (pcs/g) 1/40 0,5 (20) ** 50,0 1/40 0,5 (20)* 50,0

Notes: * - p<0,05; ** - p<0,01; *** - p<0,001 in comparison with the recommended norm.

tritional maintenance of the human organism in modern
conditions [3, 4, 6]. As it is known, nutrition is the main
source of minor substances necessary for the human body,
the proportion of which is 65,3-95,7% of the total intake
[10], in relation to this the attention of the specialists of
clinical and preventive medicine to the alimentary factor,
as a health-forming agent is quite understandable; this
determined the aim of our study.

THE AIM

Aim: to study peculiarities of nutrition and the level of
biotic and abiotic trace elements intake in the body of the
female population of the industrial region.

MATERIALS AND METHODS

The physiological and hygienic assessment of nutrition of
fertile age and pregnant women was carried out within the
framework of clinical-hygienic assessment of reproductive
health of the population of 185 women of the industrial city
of Dnipro and the control one, conditionally “pure” city of No-
vomoskovsk, Dnipropetrovsk region, who visited consulting
room in the Center for Family Planning and Human Repro-
duction of the SE «Dnipropetrovsk Regional Perinatal Center
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of the DRC», and also were registered at Maternity Hospitals
in the cities Dnipro and Novomoskovsk in 2014-2015.

Practically healthy women of active reproductive age and
pregnant women in the 2™ trimester of pregnancy were en-
rolled as study subjects. Herewith, age of the surveyed (20-50
years), the term of living in this city (not less than 5 years),
the identity of social-cultural and economic conditions of
life, absence of acute and chronic diseases, bad habits or oc-
cupational hazards, duration of marriage more than 2 years,
born children were the criteria for selecting the population.

The actual nutrition was studied using the 24-hour diet
reproduction, recommended by the WHO [11], indicating
in the questionnaire the respondents the diet, the amount
of food consumed, the set of dishes and individual food
products consumed per day. For a more accurate analysis
of the population’s nutrition, the data were collected within
7 days with subsequent averaging of the results.

As experts [3] point out, today the consumption of basic
foodstuffs has approached the indicators of the minimum
consumer basket, which are significantly lower than the
existing «Norms of physiological needs of the population of
Ukraine in the main nutrients and energy» [12]. Therefore,
hygienic assessment of the daily food package of residents
of the region was carried out in accordance with scientif-
ically grounded requirements [3, 13, 14].
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Table II. Level of nutritional intake of MEs into the body of women of environmentally contrasted areas (M+m)

Metals, City of survey Differences between groups, PDL/RDI
mg / day Dnipro Novomoskovsk p
Fertile women
lead 0,164+0,004°>° 0,137+0,0051 <0,001 0,26[9, 10]
cadmium 0,022+0,0005° 0,019+0,0007 <0,05 0,07[10]
zinc 9,20+0,28%**,1 10,06+0,44** 0,09 12[12,15]
copper 1,56+0,07%* 1,81+£0,13* 0,09 1[12], 2-3[10, 15]
Pregnant
lead 0,156+0,004°>° 0,121+0,006 <0,001 0,26[9, 10]
cadmium 0,022+0,0007°*° 0,018+0,0006 <0,001 0,07[10]
zinc 8,3510,31%** 2% 11,12+0,42* <0,001 12[12,15]
copper 1,63+0,04%° 1,88+0,09* <0,05 1012], 2-3[10, 15]

Notes:

*-p<0,05; ** - p<0,01; *** - p<0,001 in comparison with the recommended norm; °- p<0,05; °°- p<0,01;

000

The calculation of the daily intake of trace elements was
carried out using well-known techniques [10], followed by
an assessment of their compliance with FAO/WHO experts
recommendations by the level of permissible daily load
(PDL) and the results of research in the zones of ecological
and biogeochemical optimum for toxic MEs - lead, cad-
mium [9, 10] and recommended daily intake (RDI) - for
essential MEs - zinc, copper [12, 15].

Food components were calculated using tables of chemical
composition and value of foodstuffs, taking into account culi-
nary losses in the process of heat treatment [19]. The calcula-
tion of MEs content in the daily diet was based on the data of
their content in the main food groups of the Dnipropetrovsk
region, based on the analysis of 28,410 own studies on food raw
materials and locally produced foodstufls. This approach, as
shown by the results, increases the objectivity of the subsequent
calculation of the level of daily nutritional intake of nutrients
into the organism of residents of the industrial region.

Statistical processing of the results was performed using
statistical software license statistical packages of Statistica
v.6.1 (StatsoftInc., USA, license number AJAR909E-
415822FA), Microsoft Excel.

RESULTS

As a result of the research performed, the following nutri-
tional regimen was established for women and pregnant
women of industrial region: 51,7% of women and 63,2%
of pregnant women have meals 3-4 times a day, 40,2% of
women and 15,2% of pregnant women have meals twice a
day, 8,1% of women and 21,6% of pregnant women have
meals in various regimen (from one to several times a day).
Herewith, only 30,3% of respondents have meal at the same
time a day. Most women consume food irregularly, in general
with dinner being the largest amount of food: women -
45,9%, pregnant women — 40,3%. Only 39,4% of the female
population consumes the biggest amount of food for lunch.

-p<0,001 in comparison with the control city; 1- p<0,05 in comparison with pregnant women.

For cooking at home, 13,3-50,0% of respondents prefer
locally produced and domestic products bought in grocery
stores, 25,0-66,7% - foodstuft from the market.

The results of the study of the average daily food package
are presented in Table I, which implies that each woman of
fertile age and pregnant woman consumes 329,3-329,8 g of
bakery products per day, 280,9-312,1 g of milk and dairy
products, 62,3-91,5 g of meat and meat products, 18,7-23,6
g of fish and fish products, 427,7-512,9 g of vegetables,
fruits and berries, 74,2 -83,8 g sugar and confectionery
products, 27,7-34,4 g of fatty products, 20 g of eggs.

The deformation of the actual nutrition of the female
population forms negative tendencies in the intake of the
biotic and abiotic MEs into the body (Table II).

It follows from the table, that with the daily nutrition
residents of the Dnipropetrovsk region intake lead on av-
erage in the amount of 0,164+0,004 and 0,137+0,005 mg/
day for women of industrial and control cities, respectively.
Pregnant women intake lead in the amount of 0,156+0,004
and 0,121+0,006 mg/day on average, respectively. The con-
tent of cadmium in female ration of both industrial and
control cities is 0,022+0,0005 and 0,019+0,0007 mg/day
on average, in ration of pregnant women - 0,022+0,0007
and 0,018+0,0006 mg/day, respectively.

Daily, with nutrition budget women of fertile age intake
zinc in the amount of 9,20+0,28 and 10,06+0,44 mg, preg-
nant women - 8,35+0,31 and 11,12+0,42 mg, in industrial
and control cities respectively. The content of copper in the
diet of women in industrial and control cities is 1,56+0,07
and 1,81+0,13 mg/day, pregnant women - 1,63+0,04 and
1,88+0,09 mg/day, respectively.

DISCUSSION

Studies have found significant violations of the require-
ments to rational nutrition by female population of fertile
age and pregnant women of industrial region, in particu-
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lar its regime. In turn, inconsistency between the dietary
regimen and principles of rational nutrition can become
a risk factor of disorders of the normal functioning of the
digestive tract, reducing the effectiveness of digestion and
uptake of useful substances, reducing the resistance, which,
together with the deficit of nutrients in the diet, increases
tension of adaptive and detoxification processes.

Our investigations have found that the average daily
food package of women and pregnant women of indus-
trial regions is excessive in consuming of two groups of
food products - bread and bakery products, as well as in
sugar and confectionery. At the same time, if for pregnant
women the reliable difference between the actual values
and recommended ones is not detected, then the excess
of consumption of bakery products by women of fertile
age makes up 9,9% (p<0,05), this coincides with the
all-Ukrainian data [3]. At the same time, in both groups
there is noted an increased consumption of sugar and
confectionery - by 48,3-67,6% when compared with the
recommended level (p<0,05). These findings correspond
with the research results of other authors, according to
which the energy value of diet is provided mainly by car-
bohydrates at the expense of bread and bakery products,
potatoes and sugar [4].

In all other dietary groups there is noted deficit as com-
pared with the recommended food package. It should be
noted that during pregnancy physiological needs of female
organism in biologically active nutrients significantly in-
crease, as evidenced by the increase in the recommended
norms of consumption of the main foodstuff groups and
therefore their deficit is more perceived in preserving
general dietary habits.

Estimation of consumption of animal products, import-
ant to the organism, testifies that the deficit of milk and
dairy products in the diet of women of reproductive age
of Dnipropetrovsk region reaches 32,3%, being the most
pronounced for cheese and sour cream - 56,0% (p<0,001).
Pregnant women, residents of industrial regions, consume
only 53,4% of milk and dairy products from the values
recommended (p<0,001). At the same time, in contrast
to women of reproductive age, in this group the greatest
deficit is characteristic for sour-milk drinks consumption
~ 56,6% (p<0,001).

Other proteins of animal origin are not less important
in the nutrition of the female population, the intake of the
latter in the body is provided mainly at the expense of meat,
fish and eggs. The consumption of meat and meat products
for adult women is 61,0% (p<0,001), fish - 47,2% (p<0,01)
from the norm recommended. The deficit of these food
groups in the daily diet of pregnant women in the Dnipro-
petrovsk region is even more pronounced and constitutes
63,4% for meat and meat products (p<0,01), 68,8% - for
fish and fishery products (p<0,001). The deficit of egg
consumption in both groups is 50,0% (p<0,05 - <0,01). The
obtained results coincide with the data of other authors [3,
4, 6] regarding the fact that the Ukrainians consume less
than a half of the scientifically based ration of meat and
meat products, fish which is an evidence of latent hunger.
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Such a situation can be explained by national traditions
of nutrition, economic opportunities, personal peculiarities
of the attitude to consumption of certain foods.

Low level of consumption of vegetables, fruits and berries
- sources of vitamins, trace elements and food fibers less
than 31,6% (p<0,01) for women and 55,0% (p<0,001) - for
pregnant women causes alarm. Taking into account exces-
sive consumption of potatoes by the female population - by
40,6% (p<0,01), the deficit of other vegetables and fruits
in this group is even more pronounced being 52,3% and
43,7% respectively (p<0,001).

The consumption of fats by women of reproductive age
in general is almost consistent with the recommended
needs and makes up 98,3%. At the same time, the diet of
pregnant women is limited by 38,7% (p<0,05) regarding
the consumption of vegetable oil, as a source of biologically
active substances: polyunsaturated fatty acids, fat-soluble
vitamins, phospholipids and sterols.

In addition to the above, such a situation shows the
total lack of awareness of the basic principles of healthy
nutrition and, according to various authors [1, 6], is a
factor that causes increase in morbidity and decrease in
the life expectancy of the population, an increase in the
frequency of complications of pregnancy, childbirth and
the postpartum period.

We have found that women of the industrial region
consume predominantly locally produced and domestic
products, the chemical composition of which certainly
depends on peculiarities territorial cultivation of plants and
animal feeding, and thus determines the level of availability
with biotic and abiotic elements.

It has been established that with a daily diet women of
fertile age intake lead in the amount not exceeding the level
of PDL - 0,26 mg/day, according to the recommendations
of FAO/WHO experts [10]. It should be noted that if in the
city of comparison, the level of daily intake of lead in no
case exceeds PDL, then in an industrial city about 5% of
women intake lead in the amount that exceeds safe level,
according to recommendations of FAO/WHO experts.
Although with a daily diet pregnant women intake lead
in concentrations that do not exceed the level of PDL,
however it is by 6,1-7,8 times (p<0,01) higher than the
optimum level of its intake [9]. It should be noted that
pregnant women of the control city intake by 13% reli-
ably less amount of metal than fertile women (p<0,05) in
the absence of differences in observation groups of the
industrial city.

The content of cadmium in rations of women of both
industrial and control cities complies with FAO/WHO
recommendations, although by 3,8-4,4 times (p<0,01)
exceeds the level of intake of this toxicant for background
areas. The level of cadmium intake into the body of preg-
nant women does not differ significantly from the results of
studies on daily rations of fertile women, as resulted from
the studies, with 1,2 times (p<0,001) higher level of metal
intake into the body of pregnant women of industrial city.

This situation testifies to increased level of intake of abiotic
metals in the body of women and pregnant women of indus-
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trial region, which coincides with the results of other studies
[16] and being a risk factor for their health, since, according
to WHO, abiotic metals are the leading environmental pollut-
ants [1, 2, 8] - known polytropic toxins that can affect various
systems of the body - hematopoietic, nervous, digestive,
endocrine, cardiovascular, sexual. The basis of formation of
pathochemical mechanisms of their toxic effects are: com-
petitive displacement of biotic metals such as zinc and copper
from exchange; inhibition of a number of enzymes due to the
blockage of sulthydryl groups to which they has a high affinity;
disturbance of cell membrane function by stimulating free
radical reactions in them.

As aresult of the influence of xenobiotics on the body, the
energy of the cell is disturbed, hypoxia is manifested [17],
that causes the formation of a “disadaptation syndrome” in
the body, in which the main regulatory burden load falls on
the metal-enzyme system, the active component of which
is zinc and copper [18].

In the space of 24-hours with food rations zinc enters
into the body of women of fertile age in the amount that
is 1,2-1,3 times (p<0,01-p<0,001) lower in relation to the
RDI[12, 15] and makes up 76,7-83,8% of RDI (p<0,01) by
average values for women and 69,6-92,7% - for pregnant
women. Pregnant women of industrial city with diet ration
consume zinc in an amount that is 10% higher as compared
to women of fertile age (p<0,05).

The level of intake of copper into the body of women in
industrial and control cities with foodstuffs complies with
RDI [12], although by 9,5-22,0% (p<0,01) lower in relation
to the optimal level [10, 15]. Pregnant women of control city
intake copper with food rations in the amount that is by 15%
higher (p<0,05) as compared with that of pregnant women of
industrial city, although it is deficient by 37,3-45,7% (p<0,01) in
relation to the optimal level for this population group according
to V.I. Smolyar, H.I.Petrashenko [15].

These findings corresponds with the results of the re-
search of diets, conducted among female [19, 20] and
pregnant women [18]. It was revealed that female diets
are poor in zinc and are 60-80% of RDI. It is known, that
zinc plays an important role in many biological functions
[7, 8]. Although severe zinc deficiency is relatively rare in
human population, mild to moderate one appears to be
quite prevalent. This microelement is especially important
for pregnant women. During pregnancy, zinc and other
micronutrient deficiencies are common due to increased
nutrient requirements of the mother and the developing
fetus. These deficiencies can negatively impact pregnancy,
insufficient fetus growth and body weight, high ratio of
premature birth [19]. Zinc intake data suggest that the
risk of deficiencies is high — 82% of the pregnant women
worldwide have inadequate zinc intake [18].

CONCLUSIONS

1. Nutrition of fertile and pregnant women of industrial
region does not meet the requirements of rational
nutrition with violation of diet, quantitative and qual-
itative diet content, with excessive consuming of bread

and bakery products, sugar and confectionery - by
9,9%-67,6 % and is characterized by a shortage of other
foodstuff groups.

2. On the background of nutritional deformation, there

is observed the increased intake of xenobiotics - lead
and cadmium into the female body, which exceeds the
level of “optimum” by 3,8-7,8 times with a simultaneous
shortage of zinc and copper in the diet - by 7,3-45,7%.
Such a situation potentiates the risk to the health of
the female population of the industrial region, creates
conditions for increased load on the barrier-detoxi-
fication system of the organism, contributing to the
development of the syndrome of ecological disaptation
and further development of ecologically-related dis-
eases, complications of pregnancy, childbirth and the
postpartum period.
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ABSTRACT

The aim: To compare the treatment adherence of patients with Bronchial Asthma (BA) receiving basic treatment and its combination with allergen-specific immunotherapy.
Materials and methods: The study included 104 patients aged from 18 to 50 with BA. All patients were divided into two groups. The main group (MG) consisted of 51 patients
receiving basic medical treatment and ASIT. 38 of them received subcutaneous ASIT and 13 patients received sublingual ASIT. The comparative group (CG) consisted of 53 patients
who received only basic therapy. The patients’ observation duration was for a year.

Results: All patients were done the computer spirometry with a bronchodilation test, determination of the total IgE level, questionnaires (quality of life, control of asthma,
adherence to treatment). Also the major and minor component of allergy house dust mites and specific IgG4 were determined in patients of main groups. After 12 months of
observation in both groups the spirometry rates improved (the main group result was 16.9%, the control group — was 12.8%). The indicators of asthma's control also increased
(MG by 28%, in (G - 21%, (p <0,05)). After individual conversations and training the patients improved and adherence to the treatment too.

In the beginning of our research the mean level in MG was 3.2 & 0.3 points, in — (G-3.3 0.2 points (p> 0.05), after 12 months it increased to 6.3 = 0.2 points in MG vs 5.8
+ 0.1 points in (G (p <0.05).

Conclusion: Patients’ combining basic therapy with SIT had significantly better results of the overall BA's controllability compared to the patients’receiving only basic therapy.

KEY WORDS: bronchial asthma, adherence to the treatment, allergen-specificimmunotherapy

STRESZCZENIE

Cel pracy: Pordwnanie przestrzegania zalecen terapeutycznych u pacjentéw z Astma Oskrzelowa (AQ), ktérzy otrzymali podstawowe leczenie oraz ich potaczenie zimmunoterapia
swoista dla alergenu.

Materiaty i metody: Badaniem objeto 104 pacjentéw w wieku od 18 do 50 lat z AO. Wszyscy pacjenci zostali podzieleni na dwie grupy. Gtéwna grupa (MG) sktadata sie z 51
pacjentéw otrzymujacych podstawowe leczenie medyczne (wziewne kortykosteroidy lub dtugo dziatajace potaczenie B-agonisty / kortykosteroidu) i ASIT. 38 z nich (podgrupa 1a)
otrzymywato tradycyjne podskérne ASIT, a 13 pacjentéw (podgrupa 1b) otrzymywato podjezykowe ASIT. Grupa poréwnawcza (CG) skfadata sie 2 53 pacjentéw, ktérzy otrzymali
tylko podstawowe leczenie. Czas obserwacji pacjentow wynosit rok.

Wyniki: Wszystkim pacjentom wykonano komputerowg spirometrie z testem rozszerzania oskrzeli, okreslono catkowity poziom IgE wraz z kwestionariuszem (jakos¢ zycia,
kontrola astmy, przestrzeganie leczenia). Okreslono takze gtéwny i drugorzedny sktadnik alergendw roztoczy prochu podstawowego i swoistej 9G4 u pacjentéw z gtéwnych
grup. Po 12 miesigcach obserwacji w obu grupach poprawity sie wskazniki spirometryczne (wynik grupy gtéwnej wynosit 16,9%; grupa kontrolna — 12,8%). Wskazniki kontroli
astmy rowniez wzrosty (MG o 28%, w (G — 21%, (p <0,05)). Po indywidualnych rozmowach i szkoleniu pacjenci poprawili sig i przestrzegali leczenia.

Na poczatku naszych badan sredni poziom w MG wynosit 3,240,3 punktu, w (G - 3,3 + 0,2 punktu (p> 0,05), po 12 miesigcach wzrést do 6,320,2 punktu w MG w poréwnaniu
do 5,8+0,1 punktu w (G (p <0,05).

Whioski: Pacjencifaczacy podstawowe leczenie z ASIT mieli znaczne lepsze wyniki ogdlnej kontroli AO w poréwnaniu do pacjentdw otrzymujacych tylko podstawowe leczenie.

SLOWA KLUCZOWE: astma oskrzelowa, przestrzeganie leczenia, immunoterapia swoista dla alergenu

Wiad Lek 2018, 71, 4, 849-854
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INTRODUCTION

Bronchial asthma (BA) is an important medical, social and
economic problem nowadays, as it causes disability and
patients’ quality of life (QL) decreases [1, 5, 9]. BA affects
about 300 million people worldwide and it kills about 250
000 people a year. The prevalence of BA is increasing from
year to year in the most countries. Also it leads to signifi-
cant financial expenses [1, 5, 13]. The disease affects all age
groups. The insufficient BA control leads to the significant
deterioration of the patients’ QL and to the death in some
cases. So the main goal of BA treatment is achievement of
the symptoms control. Despite of the large number of med-
icines for the BA treatment its’ control is hard achievable [1,
8]. According to the latest recommendations of the GINA
2017, bronchial asthma therapy is based on a series of three
consecutive steps: the symptoms assessment, the therapy ap-
pointment and the evaluation of the patient’s response to the
prescribed treatment. The important role in the remission’s
achieving is given by hypoallergenic diet and elimination
measures. The inhaled corticosteroids (IC) are necessarily
included in the bronchial asthma treatment. In patients
with a persistent bronchial asthma the use of long-acting
B2 agonists (salmeterol, formoterol) is obligatory. Using
the combinations containing an inhaled corticosteroid
and a long-acting bronchodilator (salmeterol / fluticasone,
budesonide / formoterol, betamethasone / formoterol) are
preferred. If it is necessary, it is possible to use anti-leukot-
riene drugs, anti-IgE, anti-IL-5, short-term using of theoph-
yllines, combined bronchodilators (ipratropium bromide /
phenoterol). To relieve an attack patients use short-acting
B2 agonists (salbutamol, fenoterol), or a combination of
budesonide / formoterol (Symbicort) in SMART mode.

As an additional treatment method, allergen-specific
immunotherapy (ASIT) is used. ACIT is not included in
the first line of drugs administration for the treatment of
bronchial asthma. But it is recommended to use it if it is
impossible to eliminate allergen. However, many random-
ized trials have shown that this method of treatment can
reduce clinical manifestations and even achieve long-term
remission in some patients.

Allergen-specific immunotherapy (ASIT) underuse in
particular. The last one results not only in decrease of the
sensitivity to the “causing” allergen but also reduces the
chronic inflammation activity [4, 11].

ETIOLOGY

The house dust is the leading trigger factor in the BA exacer-
bation. Especially their most aggressive components are mites
(Dermatophagoides pteronyssinus and Dermatophagoides fa-
rinae). About 150 species of mites are distinguished nowadays
[4,11,20]. Acarofaunas composition and its’ season dynamics
of dwellings are explored actively. Allergy induced by house
dust mites is considered as a year-round allergy. There is some
research state the increase by 2-3 times mites concentration
in dust in late autumn compared to average annual values
[21]. It's caused by the creating of ideal conditions for their
growth and reproduction (increased humidity, reduced ven-
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tilation in the dwelling, turn on the heating). The mites are
established not to posses the allergenic activity themselves as
they are too big but their particles up to 0.05 mm posses. In
particular mites’ fragments and their feces containing their
digestive enzymes provoke BA exacerbation. Hence the first
two rise in the air simply and reach the airways [20]. Therefore,
allergen-specific therapy is paid special attention nowadays as
it possess direct influence to the disease pathogenesis.

ASSESSMENT OF THE TREATMENT EFFICACY
We use to estimate the treatment efficacy by taking note
only laboratory or instrumental research in practice. But
we don’t consider such important indicators as QL and
adherence to the treatments which are closely related [2].
BA is a chronic disease affecting the patients’ physical
activity and modifying his lifestyle. Patients’ QL estimation
lets to get information not only on the patients’ attitude
to his disease but also how he evaluates the effectiveness
of his treatment. The QL assessment implementation is
reasonable as some of the treatment effects can be deter-
mined only by patients and standardized assessment is
more credible than an informal conversation [2, 13, 17].
It joins issue of the wording of definition “adherence to
the treatment” for many years. “Adherence to the treat-
ment” characterizes how exact and consecutive patient
follows doctors’ recommendations as for medication, diet
and lifestyle modification according to the WHO experts’
definition. Special attention is paid to the active participa-
tion of the patient in the treatment [10, 13].

THE AIM

The aim of the study was to compare the treatment adher-
ence of patients with BA receiving basic treatment and its
combination with allergen-specific immunotherapy.

MATERIALS AND METHODS

The study included 104 patients aged from 18 to 50 with
atopic BA mild intermittent, mild persistent and mod-
erate persistent level. All patients were divided into two
groups. The main group (MG) consisted of 51 patients
receiving basic medical treatment (inhaled corticosteroids
or long-acting 3-agonist/corticosteroid combination) and
ASIT. 38 of them (subgroup 1a) received traditional sub-
cutaneous ASIT and 13 patients (subgroup 1b) received
sublingual ASIT. The comparative group (CG) consisted
of 53 patients who received only basic therapy.

The patients’ observation duration was for a year. It
consists four visits: the first was at the inclusion in the
research then 3, 6 and 12 months later. The groups were
comparable in age, sex and severity of disease at the start
of the study. All the patients were measured serum total
IgE concentration and performed prick tests for the de-
termination of the caused allergens. Efficacy of treatment
was assessed by spirometry (FEV1 and peak expiratory
flow (PEF)), asthma control test (ACT) and adherence to
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Table L. The patient’s distribution by disease severity.

BA Main group Comparison group
severity Quantity % Quantity %
Mild intermittent 11 21,6 13 24,5
Mild persistent 17 33,3 18 34
Moderate persistent 23 45,1 22 41,5

m 150-300 IU/ml

m400-900 IU/ml

> 1000 IU/ml

Fig. 1.The total IgE serum level.

treatment questionnaire. Individual interviews with pa-
tient were conducted at each visit. The patients were told
about the diseases’ peculiarities, the prolonged treatment
necessity, possible drugs side effects and way to act if the
last one occurs. Possible factors of poor adherence were
determined and were taken into consideration for the
ongoing treatment.

We used the ACT for asthma controllability determina-
tion. It consists of 5 questions. The answers are rated from 1
to 5 points. Total asthma-score can be ranged from 5 to 25
points. The sum 15 points or less was considered as the sign
oflack control over asthma, 16-19 points as partial control,
and 20 points or more as well controlled asthma [1, 5, 13].

A lot of attempts are made to create questionnaires
dedicated for assessing patients’ adherence to treatment
in recent years. The main problem while their creating is
the difficulties in developing scale which would quantify
the index. The first questionnaires allowing assessment
patients’ adherence to the treatment were developed by
D.Morisky. Nowadays different modification of the ques-
tionnaires are worked out for plenty of chronic diseases.
They allow to assess not only patients’ following physicians’
recommendations, but also to analyze patients’ attitude
to his disease, his mood and faith in the success of the
treatment [5, 15, 17].

Adherence to the treatment was determined by means
of the questionnaire designed by us. It consists of the
seven questions which had to be answered by the patient
oneself. They are: Do you have any doubts of the necessity
for long-termed using of drugs treating your disease? Do
you forget to take prescribed medicines regularly? People
don’t take medicines not only because the oblivion occa-
sionally. Can you collect, if it was at least one day when

you didn’t take medicine during the last two weeks? Have
you ever paused medicines admission due to their side
effects without consulting with your doctor? Do you forget
to take the medicines with you anytime when you go out
home or travel? Do you have troubles with using inhalers?
Have you any doubts about the correctness of the chosen
treatments’ strategy anytime?

The possible answers were “yes / no”. The “Yes” response
showed presence of the problems of the patients’ imple-
mentation of the doctors’ recommendations. The patient
received 1 point for every “no” and for every “yes” 0 points.
High adherence to treatment was considered if a patient
got 7 points, medium 6-4 points, poor less than 4 points.

We conducted individual interviews of the necessity of
the prolonged treatment, we told about the possible side
effects and we checked the technique of the inhaler using
also every visit.

RESULTS

The average patients’ age was 32.6 £ 0.9, 31.1 + 1.4 in the
MG and 34.1 + 1.3 in the CG (p <0.05). The groups were
similar in the BA severity (Table I).

The asthma atopy was confirmed by the patients’ total
IgE serum level. It was higher than normal (100 IU / ml)
in all the patients and it was more than 1,000 IU / ml in
the 7 patients (Fig. 1). Most of patients (68%) had the total
IgE level near 150-300 IU/ml (Fig. 1).

Specific allergic testing was performed by means of scar-
ification and prick tests with a set of standard household
allergens (a mixture of household allergens and/or dust
mites Dermatophagoides pteronyssinus and Dermato-
phagoides farina) produced by “Immunolog” (Ukraine)
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Table I1. The frequency of the household allergens sensitization according to the skin allergy testing (n=104)

Allergen type

Positive tests (the absolute value)

Positive tests percentage [%]

House dust, Dermatophagoides pteronyssinus 98 94.2
House dust, Dermatophagoides farinae 76 73.1
House dust, Dermatophagoides acarus siro 37 356
Pillow feather 42 40.4

Dog hair 41 394

Cat hair 49 46.2

and “Sevafarma” (The Czech Republic). The results revealed
an increased sensitivity to the house dust and its compo-
nents in all the patients (Table II).

Computer spirometry was conducted in all the patients.
Basic parameters were determined (FEV1, PEE, FEV1/FVC
= Index Gaensler, Forced vital capacity (FVC)) and bron-
chodilator test was performed. The average of FEV1 weren't
different significantly between both groups at the first visit
(72.4 £ 0.8% and 72.6 + 0.7%, p> 0.05), FEV1 increased
to 77,9 + 0,7% in the MG and group to 78,1 + 0,7% ( p>
0.05) in the CG in 3 months. The Positive dynamics were
observed after 6 (MG 85.1 £ 0.4% and CG 81.9 + 0.4%, p
<0.05) and 12 months of treatment (87.1 + 0.4 % vs 83.3
+ 0.4%, p <0.05). Thus, significantly higher FEV1 values
were observed in the MG on the third and the fourth visits.
The increase and the difference between the groups were
similar to FEV1 in the other spirometry indexes.

ASTHMA CONTROL TEST
The index of ACT was 15.1 £ 0.2 points in the MG and 15.5
+ 0.1 points in the CG (p> 0.05) at the research beginning.
Thus, both groups demonstrated low controllability of asthma
and there were no significant difference between the groups
in the initial phase of the study. The dynamics of asthma
controllability according to ACP is presented in Table III.
We compared separately ACT indexes during the treat-
ment also. Nocturnal symptoms’ frequency improved
the fastest. The index control increased by 48.4% in the
MG while by 29.0% in the CG in 12 months of treatment.
Daytime symptoms controllability increased by 56.2% in
the MG and by 38.5% in the CG in 12 months. Control-
lability of breathlessness attacks increased by 36.7% and
35.7% respectively

ADHERENCE TO THE TREATMENT

The patients’ adherence to the treatment was understudied
also. The adherence to the treatment was poor in both
groups at the beginning of the study (3.2 + 0.3 points in
MG vs. 3.3 £ 0.2 points in CG, p> 0.05). The patients’ ad-
herence to the treatment increased almost equally in both
groups after three months of follow-up (4.1 £ 0.1 points vs
4.0 £ 0.1 points, p> 0.05). The increase of adherence index
was observed in both groups in six (4.5 + 0.1 points to 4.2
+ 0.3 points, p <0.05) and 12 months of follow-up (6.3 +
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0.2 points to 5. 8 + 0.1 points, p <0.05). As you can see the
adherence to the treatment was significantly higher in the
patients receiving SIT than in the CG in 6 and 12 months
of therapy. So the adherence increased by 96.9% in the
MG while by 75.8% in the CG in 12 months of follow-up.

We also compared the adherence of the MG’s patients
treated by subcutaneous (Ia) or sublingual (Ib) SIT meth-
ods. The patients’ adherence to the treatment was poor
according our own questionnaire at the study beginning
(3.3 £ 0.1 points in Ia subgroup vs. 3.2 + 0.1 points in Ib
subgroup, p> 0.05). The adherence index was better in the
patients receiving subcutaneous SIT in 3, 6 and 12 months
of the treatment (6.3 + 0.2 points vs 5.8 + 0.1 points, p
<0.05) (Fig. 2).

It can be explained by several disadvantages of subcu-
taneous SIT (permanent visits to allergy clinics, everyday
subcutaneous injections) influencing on the patients’ daily
routine and his adherence to the treatment.

CHANGES IN THE TREATMENT REGIMEN

The daily inhaled corticosteroids/ long-acting 32-agonists
dose have been (was) reduced in most of the MG’s patients
(68.6%) during the follow-up. That affected positively to
the adherence to the treatment. There was no need to in-
crease doses of the medicines in that group also. But only
6 patients (11.3%) from the CG were reduced the daily
dose ICS and the basic medicines” enlargement was been
necessary in 12 (22.6%) patients. The dosage reducing can
be explained by that the combined use of pharmacotherapy
and SIT not only controls the inflammation but also allows
developing the tolerance to the specific allergens by grad-
ually increasing their doses. The drugs quantity’s reducing
also had positive impact on the adherence to the treatment.

DISCUSSION
Although there are a plenty of the medicines for BA treat-
ment now but we can’t to achieve the BA’s control in some
patients. The well-controlled asthma is considered if the
symptoms don't affect the normal patients’ rhythm of life,
don’t wake him at night and don’t disturb to perform his
necessary work.

It is necessary to examine the patient and to prescribe the
effective treatment for achievement the good controllability
of the disease. SIT with disease-causing allergens should
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Table I11. Dynamics of asthma controllability indicator.

First visit Second visit Third visit Fourth visit
(including in the study) (3 months) (6 months) (12 months)
Main group 154+04 17,8+0,3 18,2+0,1 214+04
Comparison group 153+0,2 17,2+0,2 17,8%0,1 194+0,3
p > 0,05 <0,05 < 0,05 < 0,05

Visits

(e IS S ) e RN

1 visit 3 6 12
months months months

Points

W subcutaneous SIT

Osublingual SIT

* - the difference between subgroups la and Ib was statistically significant (p <0.05).

Fig. 2. The evolution of the patients’adherence to the treatment

be added to the basic treatment of patients with atopic BA.
That improves the controllability of the disease, the respi-
ratory function parameters and the treatment’s adherence.
Non-invasive regimen of SIT is better to use particularly
sublingual. It’s easy to use, doesn't require frequent visits
to the doctor, less likely causes local or systemic allergic
reactions improving the adherence to the treatment and
increasing their effectiveness.

Patients’ adherence to the treatment is an important compo-
nent of the effective therapy. The reasons for poor adherence
can be divided into two main groups. The first group is asso-
ciated with medicines administration (difficulties with inhaler
devices, complicated treatment regimens, side effects and cost
of the drugs, remoteness of pharmacies) [14]. BA is a chronic
disease. So the patients should administered permanently or
long time some medicines (inhaled corticosteroids, broncho-
dilators, anti-leukotriene agents) creating some inconvenience.
Another big problem is the distrust to the physician or poor
contact with him. The last ones were caused by the prescrip-
tion of the complex treatment without sufficient explanation
of the drugs benefits and side effects, neglecting the cost of
the medicines and the patients’ ways of life. That leads to the
disturbance in treatment regimens, reducing the dosage or
frequency of the medicines administration and further re-
ducing of the treatment efficacy. The easy dosage (one tablet
or one inhalation per day) helps to achieve better adherence.

It is important to identify factors affecting the “nonad-
herence” to the treatment additionally to the adherence
monitoring. The psychological problems (depression), the

side effects of the drugs, reduction or complete absence of
the disease symptoms, misunderstanding of the disease by
patient, lack of the faith in the treatment effect, distrust
to the doctors, the cost of treatment and the difficulty for
getting to the clinics are the mains of them.

The individual interviews should be conducted in order
to improve the adherence. Special attention (on it?) should
be paid to the causes and features of chronic diseases, to
the necessity of the long-term treatment, to the possible
complications in the cause of no-adherence and side effects
that may occur during the treatment and ways to act in such
situations. The patient’s age and his ways of life should be
taken into account.

CONCLUSIONS

Patients’ combining basic therapy with SIT had significant-
ly better results of the overall BAs controllability compared
to the patients’ receiving only basic therapy. Adherence of
treatment was significantly better in the MG too.

The method of SIT had significant impact on the adher-
ence to the treatment. Patients receiving sublingual SIT
were observed significantly higher improvement of its level.
The especial convenience of this method was noticed by
the patients. There was no need for frequent visits to the
hospital for SIT first of all. It not only saved the time, but
also ensured some psychological comfort.

Improvement of the BAs control and QL led to the im-
proved patient’s adherence to the treatment.
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KJIIMHUKO-JIABOPATOPHOE OBOCHOBAHUE NCMOJIb3OBAHUA
MPEMAPATA HA OCHOBE AHTUCENTUKA TROKLOSENE

ANnAa NEMEHNA NALUMEHTOB C XPOHUYECKUM
FrEHEPAJIN3OBAHHbIM NAPOAOHTUTOM Il U 11l CTEMEHWU
TAMECTU

Enena NaBnenkoBa, (BeTnaHa MaBneHko, UpuHa Tkauenko, Anna Cugoposa
BbICLLIEE TOCYJAPCTBEHHOE YYEBHOE 3ABEJEHNE YKPAMHDI, YKPAMHCKAA MEQULIMHCKAA CTOMATONOTMYECKAA AKALEMUA, NONTABA, YKPAUHA

PE3IOME

BBepeHue: 3a6oneaHuA NapofioHTa 3aHMMAKT BTOPOE MECTO B MUpe N0 PaCnpoCTPaHEHHOCTI CPey CTOMATONOryeckyx 3aboneBaHuil M UMeIoT TeHAEHLMIO K NOBCEMECTHOMY
pacnpocTpaHeHMIo He3aBICUMO OT BO3PACTa, Mofa v MecTa npouBaHuA. (ornacHo coBpeMeHHOIA TouKe 3peria BocnanuTeNnbHble 3a60n1eBaHiA NapoJIOHTa OTHOCATCA K UHGEKLIMOHHBIM
XPOHUYECKMM BOCTNMUTENbHbIM 3a6071eBaHNAM, N03TOMY, HOPMANU3aLya MUKPOGAOPbI NONOCTY pTa ABNAETCA HEOTbEMAEMbIM YCTIOBUEM WX PaLVIOHabHON Tepanim

Lienb nccnepoBanua: MogbilueHne 3PPeKTMBHOCTU KOHCEPBATUBHOTO NIeYeHMA XPOHUYECKOTO reHepanu30BaHHoro napopoHTuTa Il n Il crenenm TAxecTn cuCNonb3oBaHnem
B CXeMe NleyeHus npenapara Ha 0cHoBe aHTucenTuKa Troklosene.

Matepuanbl n meTopbI: bbino 06cnenoBaHo U nponeyeHo 34 naLenTa B Bo3pacTe 0T 45 40 55 neT, y KOTOPbIX 6b1 AMarHOCTPOBAH XPOHNYECKWIA TeHepan30BaHblil NapoJoHTUT
1w 11l crenenu TaxecTn. Bee naumeHTbI 0TMeYany npu3Hakin 3aboneBaHina Ha npoTsxeHum 3-15 net. MauueHTbl nccnesyemoii rpynnbl MeToA0M NPOCTOil paHAoMU3aLyy Bbinu
pa3geneHbl Ha ABe NOArPYNMbI B 3aBUCUMOCTI OT NPOBOAMMOT0 TepaneBTNYeckoro leyeHus. 1-A NoArpynna — 16 naumeHToB, KOTOPbIM NPOBOAUNOCH NeyeHue ¢ A0MONHUTENbHbIM
CNONb30BaHMeM Npenapata Ha 0cHoBe aHTucenTuKa Troklosene, 2-a nogrpynna — 18 nawveHToB, KOTOpbIM MPOBOAUNOCH NeyeHie 6e3 UCnoNb3oBaHNA AaHHOTO Npenaparta.
PesynbTatbi: AHanu3upya pesynbTaTbl NOCIe NPOBEAEHHOTO IeYeHIns Y NaLneHToB 1-it U 2-it NOATPYNMbI, OTMETUNN CHUXeHWe noKa3aTenei unaekca PMA, unpekca [puta-
BepmunboHa, HAeKca KpoBoTounBOCTY. Matonoruyeckas noABMKHOCTL 3y60B yMeHbLIMNACL A0 | cTenenu. [rueHyeckoe coCToAHMe NONOCTH PTa XapaKTepu3oBanoch y
MaLmeHToB 06eux NOArpyNN nocne NeyeHna kaK yaoBNeTBOPUTENbHOE.

Y nauveHToB 1-it noarpynnbl (c AONOAHUTENbHBIM MCMONb30BAHMEM MpenapaTa Ha 0cHoBe aHTucenTuka Troklosene) yxe nocne 5-ro nocewexna Habnioganucb NpU3Haky
pemuccim, a Bo 2-it NoArpynne (MpumeHeHue cTaHAapTHoi 6a30Boil Tepanum) nocne 7 noceLweHuit HabloAaNMch NPU3HaKW KAMHUYECKoiA pemuccun. lTpu fononHuTeNbHOM
MpUMeHeHU Npenapata Ha 0cHoBe aHTucenTuKa Troklosene B 0TAMuUVeE OT TPAAMLIMOHHOI Tepanuy NPOU30LLNA CMeHa 6aKTepuanbHoro COOTHOLLIEHNA MUKPOOPraH3MOB,
yTO NMOBNMANO Ha I0CTOBEPHOE YMeHblueHue 061Leii 6akTepuanbHoil Maccbl.

BuiBoppi: Jlyuume peynbratb 6binv nonyyeHbl B 1—it noarpynne, rae Ha paay ¢ NpuMeHeHeM CTaHAapTHol 6a30B0il Tepanuy, AONONHUTENbHO NPUMEHANM Npenapar Ha
ocHoBe aHTucenTuka Troklosene. BegeHue B cxemy neyeHns naLMeHToB ¢ XPOHUYECKVM reHepanin30BaHHbIM napofoHTuToM Il v Il cTenenm TAaxecTv npenapata Ha ocHoBe
anTucenTika Troklosene, cnocobcTBoBano yctoituMBoMy KnuHueckomy 3GPeKTy, 0 uem CBUAETENbCTBYET AUHAMIUKA KIMHUYECKUX NOKa3aTeneil v CoKpaLLieHue KonuyecTBa
nocelLieHuit. Tak e 0TMeuaeTca u3meHeHue 6akTepuanbHOro COOTHOLLIEHUA MUKPOOPraHU3MOB C AOCTOBEPHbIM YMeHbLUeHVeM 3a cueT Enterobacterium spp. [ina noppepxanua
MoNyyeHHOro pe3ynbTata peKOMeHAyeTcA B TeueHue 7 AHeil Noce OKOHYaHuA NeveHna NpoAoKMTb IPUMeHeH e npenapata Ha 0cHoBe aHTucenTuKa Troklosene ¢ yactotoii
4 pasaB cyTku.

KJTIOYEBDIE CJTOBA: reHepani30BaHblii NapofoHTHT, ieueHue, Npenapar Ha 0cHoBe anTucenTyka Troklosene, 6uoweHo3 nonocty pra.

ABSTRACT

Introduction: Periodontal diseases take second place in the world among dental diseases and tend to be ubiquitous regardless of age, sex and place of residence. According to
the modern point of view inflammatory periodontal diseases refer to infectious chronic inflammatory diseases, therefore, the normalization of the microflora of the oral cavity
is an essential condition for their rational therapy.

The aim: To increase the effectiveness of conservative treatment of chronic generalized periodontitis of the Il-nd and lll-rd severity using the medication based on the antiseptic
Troklosene.
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Materials and methods: 34 patients of age 45 to 55 years who were diagnosed with chronic generalized periodontitis of the Ilind and llird degree of severity were examined
and treated. All patients reported signs of the disease for 3-15 years. Patients of the study group by simple randomization were divided into two subgroups, depending on the
therapeutic treatment performed. The I-st subgroup -16 patients treated with the additional use of the medication based on the antiseptic Troklosene, the lind subgroup - 18
patients who were treated without using this drug.

Results: Analyzing the results after the treatment in the patients of the | -st and Il -nd subgroup, they noted a decrease in PMA index, Green-Vermillion index, bleeding index.
Pathological mobility of teeth decreased to the | degree. The hygienic condition of the oral cavity was characterized in patients of both subgroups after treatment as satisfactory.
In patients of the Ist subgroup (with the additional use of the medication based on the antiseptic Troklosene), after the 5th visit there were signs of remission, and in the lind
subgroup (using standard base therapy), after 7 visits, there were signs of clinical remission. With the additional use of the drug based on the antiseptic Troklosene, in contrast
to the traditional therapy, a change in the bacterial ratio of microorganisms occurred, which influenced a significant decrease in the total bacterial mass.

Conclusion: The best results were obtained in the Ist subgroup, where along with the standard base therapy, the supplement of based on the antiseptic Troklosene was used
additionally. Introduction to the treatment regimen for patients with chronic generalized periodontitis with Il and Il severity of the drug based on the antiseptic Troklosene
contributed to a stable clinical effect, as evidenced by the dynamics of clinical indicators and the reduction in the number of visits. Also, a change in the bacterial ratio of
microorganisms with a significant decrease due to Enterobacterium spp. is noted. To maintain this result, it is recommended to continue the use of the drug based on the antiseptic
Troklosene with a frequency of 4 times per day within 7 days after the end of treatment.

KEY WORDS: generalized periodontitis, treatment, medication based on the antiseptic Troklosene, oral biocenosis

BBEOAEHUE

3aboneBaHys1 MAPOJOHTA 3aHUMAIOT BTOPOE MECTO B MUpe
IO pacIpOCTPaHEHHOCTU CPeAU CTOMATONOIMYeCKUX
3a00/IeBaHMIT ¥ UMEIOT TeHeHIIO K IOBCEMECTHOMY pa-
CIIPOCTPaHEHUIO He3aBUCKMO OT BO3PACTa, II0/Ia ¥ MecTa
OPOXXMBaHMs HalueHTos [1,2,3,4,5,6].

Cornacto gauasiM BO3 (2000 r) MHTaKTHBII HAPOJOHT
BCTpevaeTcs muiiib y 10% 06cieoBaHHbIX HAI[EHTOB, T1a-
POIOHTUT CpefHeN CTENIEHY TSKECTU - B 25-45%, TsKenon
CTeIleHM - B 5-20% HaO/II0IeHNIL, IIPU 3TOM, PaCIpOCTpa-
HEHHOCTb 3a00/IeBaHMI1 IIAPOJJOHTA B BO3PACTHOI TPYIIIIe
35-44 ner no mupy cocrasnseT 94,3% [7]. Hayunble nan-
Hble OITBEP>K/IA0T, YTO BOCIA/IeHe TKaHell TapOJOHTa
YXYAIIaeT COCTOSIHME BCEro OpraHu3Ma B Iie/ioM [8,6].

Taxas pacpocTpaHeHHOCTb, [IUTETBHOCTD U CIOKHOCTD
nedeHst 3a00/IeBaHMII TKaHel TapOfOHTa 00YCIaBIMBAIOT
MIepBOCTEIIeHHOCTD, BAYKHOCTD U 3HAaUeHVe 9TO aTO/IOTUU B
paboTe He TONBKO Bpada MApOIOHTOIOrA, HO U CTOMATO/IOTa
ob1eit NpakTKy [9]. AKTya/IbHOCTb COBEpPIIEHCTBOBAHN
JiedeHNs CBA3aHA He TO/IbKO C HIMPOKOI pacHpoCTpaHeH-
HOCTbIO TIAPOJJOHTOIIATONIOTUY, HO U C €€ OMOJIOKEeHUEM
[10,11,12,13]. ITo marusivM BOO3 15-18-/1eTHItE TOFPOCTKA
B 55-89% ciy4aeB CTPafalOT OT IMHIMBUTA V/IM HAa4aIbHOM
CTa iy TeHepaIM30BaHHOrO MapomoHTHTa [14,15].

V3y4enue muTepaTypbl IO Ipo6/IeMe MeANKaMEeHTO3HOTO
nedeHrs 3a00/IeBaHUII TKaHell MapOfOHTa CBUMETEb-
CTBYeT, YTO INOAABJIAI0IIee OOIBIIMHCTBO IPeIaparos,
UCTIONb3YeMBbIX B TaPOJOHTOIOTMMY, IB/IAIOTCSA CPEACTBAMU
STMOTPOIHOM MM CUMITOMATHNYeCKOIT Teparmu. Hanbo-
Jiee IIVPOKOe ITpYMEeHEHNe B apceHasle Bpaua-CTOMATO/IOra
HAXO[AT aHTUMMKPOOHBIE, MPOTUBOBOCIANTNTENbHbIE
Ipernaparsl 1 aHTHCenTuKy [16,17].

Cor1acHO COBpeMeHHOI TOUKe 3peHM s BOCIIa/IUTeIbHble
3ab0/meBaHNsI TAPOJOHTA OTHOCATCS K MHGEKIVOHHBIM
XPOHUYECKVM BOCIIATATETIbHBIM 3a00/IeBaHMUSM, TI03TO-
MY, HOpMa/IM3anysi MUKPOQIOPHI IIOJIOCTY PTa ABJIAETCS
HEOTbEM/IEMBIM YCIIOBMEM UX PallMOHAJIbHOI Tepanuu
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[18]. VI mepBoe, ¢ 4eM CTaNKMBAETCs CTOMATOJIOL, pelast
BOIIPOC O NPUMEHEHNN aHTUOAKTepHUaTbHOI Tepannu —
BBIOOP aHTMMUKpPOOHOTrO Ipemnapara [19].

OnHako, IpYMeHeHIe YKa3aHHBIX CPeCTB 4acTO He-
JOCTATOYHO IS TIOTydYeHMsI SKeaeMOro KIMHIYeCKOTro
adexra. Tak, HaripuMep, 6OIBIINHCTBO N3BECTHBIX AHTH-
OMOTUKOB He OKa3bIBAIOT BHIPAYKEHHOTO GaKTePULINFHOTO
[eVICTBYS Ha MUKPO(IOPY IIONOCTH PTa W JAIOT TOIBKO
BpeMeHHBIN 9((eKT, KOTOPbIiT OBICTPO NpeKpaljaeTcs
II0C/Ie OTMEHBI IIperapara.

KpoMme Toro, IpoTHBOBOCIIA/IUTE/IbHBIE CPECTBA IMEIOT
CBOJICTBO TOPMO3UTD pellapaTyBHbIe MPOLIECCh B TKAHAX
napopoHTa [20].

JlocT4pb ycTpaHeHUs! OTPULIATEIBHOTO BIIVSHMSA MIPO-
TMBOBOCIIA/INTE/IBHBIX IIPENAPATOB Ha TKAHU IAPOfJOHTA
MOXXHO IIyTeM CHIDKEHWS UX TepaleBTUYeCKMX KOHIIeH-
TpaLUil C OHOBPEMEHHBIM yBe/IMYeHeM BpeMeHM UX
KOHTaKTa C TKaHSAMMU. BbicoKasi 61OIOrndecKas aKTUB-
HOCTb ¥ K/IMHNYeCKas 9 PEeKTUBHOCTD JIeKapCTBEHHbIX
CPEJCTB IIPO/IOHTYPOBAHHOTO AEVICTBISI OTMEYEHa B 1Ie/IOM
psne uccnegosanmit [21,22]. K coxarnennto, OTCy TCTBYIOT
4eTKMe MOKa3aHMs K MPUMEHEHUI0 aHTUMUKPOOHBIX
JIeKapCTBEHHBIX [IPENapaToB B 3aBICUMOCTH OT CTeNeHN
TSDKECTV BOCITA/IUTE/TbHBIX SIBTIEHUI, IMMYHOIOTY€CKOTO
cTaTyca ¥ MUKpPOQIOpPH MapOJOHTAIBHBIX KAPMaHOB.
O630p npodeccroHaIbHON TUTepaTyphl IOCIEAHNX JIeT
10 IIpo6yIeMe COBEpIICHCTBOBAHSI TEXHOMIOT I JIeUeH s
BOCITA/INTENbHBIX 3a00/IeBaHMII TKaHell MapOfjOHTa 1
CTIUBMCTON 060/IOYKY ITOJIOCTY PTa, CBUAETENBCTBYET, YTO
KO/IMYeCTBO MyOIMKALNIT, TOCBSIIEHHBIX KIMHIYECKOMY
IPYMEHEHNUIO HOBBIX IeKapCTBEHHBIX (OPM IS Tepanum
3TUX 3a00/IeBaHMII 3HAYNTETBHO BO3POCIIO.

LEJIb UCCNIEAOBAHUA
Ilenblo Hallero uccnefoBanyst 6pUT0 MoBbIIeHE P dex-
TUBHOCTY KOHCEPBATUBHOTO JIEY€HNST XPOHNIECKOTO Te-



KINNMHMKO-NNABOPATOPHOE OBOCHOBAHWE NCIMOJ1Ib30OBAHWA NMPEMAPATA HA OCHOBE AHTUCEMTUKA TROKLOSENE...

Hepanu3oBaHHOro napogonTuTa Il n I1I crenenn Tsaxectn
C MICTTOZIb30BaHMEM B CXEME JIEYE€HNA BOTOPACTBOPUMOTO
npernapara Ha OCHOBe aHTHcenTuka Troklosene.

MATEPUAIJIbl U METOADbI

OO6BbeKTOM KIMHIYECKNX UCCIeOBAHNIT OBUIY ITAIMeHThI
B BO3pacTe OT 45 /10 55 /1eT, Y KOTOPBIX ObLI JMIaTHOCTIPO-
BaH XpOHMYECKUI reHepann3oBanblii mapogouTuT I u 111
CTeNeHy TKeCTU. Bce manueHThl oTMeYanu IpU3HAKU
3aboeBaHNA Ha IpoTsHKeHUM 3-15 yer. Beero 6v110
06crenoBaHo U mpojeveHo 34 manuenTa. IlanueHTsI Uc-
CIIelyeMOJ TPYIIIBI METOJLOM IPOCTOM PaHZOMM3ALUN
ObUIM pasfe/ieHbl Ha [Be HMOATPYIIIBI B 3aBUCUMOCTY OT
IIPOBENEHHOTO TEPANEBTNYECKOTO JIeYeHNA. 1-4 IOArpyI-
na — 16 manyeHToB, KOTOPBIM IIPOBOAMIIOCH JIEYEHME C
TOIIOTTHATE/IbHBIM MICTIO/Ib30BAaHMEM ITPENapara Ha OCHOBE
anTucenTrka Troklosene, 2-g1 mogrpymma — 18 naiueHTos,
KOTOPBIM Ha3Ha4Ya/Iach TPAIUIIMIOHHASA CXeMa JiedeHns 6e3
VICTIOZIb30BAaHMA JJAHHOTO IIperapara.

[TarnyeHTaM 06€UX IPYIII MbI IPOBOAVIIV KIIMHIYECKIe
(ommpoc, ocMOTp, 30HAMPOBaHNE, IIEPKYCCHS, TTa/IbIALA)
U CIlenyajibHble MEeTOAbI MccnefoBanus. IlogBIKHOCTD
3y60B Ompefensiiach o0IIenpUHATHIM MeTomoM (1o A.V1.
EBpoxumoBy). [my6uHa mapofoHTa/IbHBIX KapMaHOB
U3MepAIach TpaflyupoBaHHBIM 30HOM. COCTOsIHME TH-
TM€HbI II0JIOCTH PTa OLieHUBAIOCh 110 TUTMEHNYECKUM MH-
mexcam Oral Hygiene Index Simplified (OHI-S) o Green,
Vermillion (1960). 7151 06'beKTUBHOI OL[EHKY COCTOSAHUSA
TKaHell IapOJOHTA, AMHAMUKY Pa3BUTHA 3a00/IeBaHUA U
3¢ (eKTMBHOCTY IIPOBOAVMOrO JIeUeHNs IPUMEHSINCD
nnpekxcsl Papilllare — marginale - alveolare (IIMA) B Mmopu-
¢dukanyu [Tapma (Parma, 1966). Pe3ncTeHTHOCTD Kamu-
nsapos onpepernsiiu no B.J. Kynaxkenko B Mogudukaumm
JL.H. Jenosoii. CocToAHMe KOCTHOI TKaHM IapOJOHTa
OLICHMBA/IVl METOZIOM ITAHOPAMHOJ peHTTeHOTpapum.

[TanmuentaM 1-011 1 2-Ji TOATPYIIIBI UCCIENYEMO
TPYIIIbI IPOBOAVIIN CTAaH[JAPTHYIO 6a30BYI0 Tepaluio,
KOTOpas BKJII0Yajia JIedeHye Kapyeca U ero OC/IOKHEHWIA,
npodeccroHaNbHYI0 IUTYIeHY HONOCTY PTa, MECTHYIO
IIPOTMBOBOCIIANIUTE/IbHYIO TEPAIINIO, YCTPAHEHNE TPAaBMa-
TUYECKOI OKK/TIO3MM, BbIABJIEH)E Y yCTPaHEHE MECTHBIX
TpaBMUPYIOIUX (PaKTOPOB, IPEJOCTaBIeHNe PEKOMeH-
HAINIL 110 la/IbHEeNIIeMY COO/TIOfIeHIIO TUTYIeHBI TI0JIOCTU
pTau COOTBETCTBYIOMIEl nueThl. [TanuenTam npoBogumm
TPafiLIVIOHHBIN 3aKPBITBIN KIOpeTa)K MapOfOHTAIbHBIX
KapMaHOB C MUHTE€PBAJIOM B 3-4 fIHA.

[TanmenTam mepBoOii IOATPYIIIBL, KPOME CTAHJAPTHO
0a30B0Il Tepanyy, B KOMIUIEKCHOI Tepanyy JOMOTHMU-
Te/IbHO NPUMEHANIN IpenapaT, KOTOPbIN NMpefCTaBIdgeT
co00J1 pacTBOpUMBIE B BOJie IIMITy4yie Tab/IeTKM Ha OCHOBE
anTucenTrka Troklosene (no 1 TabneTke, pacTBOpEeHHOII B
BOJie, 4 pasa B fieHb). JJaHHBII Tpenapar pa3paboTaH misd
me3nHQeKIUY HOIOCTH pTa ¥ 60pbObI CO BCceMU BUiaMu
MaTOT€HHbIX MUKPOOPTaHM3MOB.

9ToT Ipemnapar pa3paboTaH /L1 0OecriedeH st TUTHEeHbI
HOJIOCTU PTa Ha BCeX dTAlax JIe4eHMs 3a60IeBaHUI
TKaHell MapOJOHTa ¥, B HEKOTOPBIX CIydYasX 3aMeH:s,

10 HeOOXOAMMOCTH, Ha3HaueHIe aHTUONMOTHUKOB. TakuM
06pasoM, IprMeHeHNe JaHHOTO IIpelapaTa MO3BOsAET
TaIleHTaM, KOTOpbIe MMEIOT IIPOTMBOIIOKA3aHN K IIPH-
MEHEeHUIO aHTHOMOTIKOB ITPUMEHSITD TO/IBKO OJIOCKAHIS
¢ aTuM npenaparoM. IIpo6roTideckne MUKPOOPraHU3Mbl
(6ndnno-, TaKkTO-, IPONMOHOAKTEPUY 1 PAL, CTPEITOKOK-
KOB), KOTOPbI€ Pa3HOIUIAHOBO IIOI0XKIUTETBHO BIVSIOT Ha
3all[UTHBIE, aflallTAl[IOHHbIe ¥ 0OMEHHO-TpoduIecKe
MeXaHI3MbI B MAKPOOPraHM3Me OCTAITCSI HETPOHY TBIMIA.
ITpu 9TOM IpoLjecc TedeHNs He IPUBORUT K 00pa3oBaHMIO
BPEHBIX COeMHEHMIL.

BceM nmanmeHTaM npoBOANIN UCCTeROBaHMe O1I0L[eHO3a
HOJIOCTY PTa METOZOM MY/IBTUIUIEKCHOI HOIMMePa3HOI
LIeITHOI peaKINy C MCIONIb30BaHeM Habopa peareHToB.

Marepuar fjis1 ucciefoBanus 6panu U3 mapofoHTaIb-
HBIX KapPMaHOB CTePU/IbHBIMM 30HAAMU B IPOOUPKY
tuna Enengop¢ o6bvemom 1,5 mn. JHK BreIgenanu ¢
JCIONIb30BaHMeM KoMIUIeKTa pearenTos JJHK-skcmpecc
(OO0 «JInTex», Poccus). VccnenoBanne 6moieHosa
HOIOCTY PTa IMPOBOAUIN METOLOM MY/IbTUIIIEKCHOI
IO/IMMEPA3HOI LeIHOM peaKLUM C UCIONIb30BaHUEM
Habopa pearento (OOO «HIIO JHK-TexHonorus»,
Poccust), KoTOpblil IpeHa3HAYeH /I ONpefie/IeHNs 00-
Ijelt MacChbl MUKPOOPTaHI3MOB OMOIOIN4ecKoro o6pasiia:
Lactobacillus spp, Enterobacterium spp., Streptococcus spp.,
Gardnerella vaginalis / Prevotella bivia / Porphyromonas
spp., Eubacterium spp., Mycoplasma genitalium + hominins,
Candida spp. C moMoIIbIo CIelaIM31POBAaHHOTO IIPO-
IPaMMHOTO0 06eCredeHNs KOMNYeCTBO MUKPOOPraHN3MOB
PacCUUTBIBAIN KaK YMCTIO TeHOM-9KBUBAIEHTOB 10 TUITY
(I'S/06pasen), BoipaskeHHOe B Buje norapudma (1g) [23].

3abop marepuana Ha BblABIeHMe Lactobacillus spp.
Enterobacterium spp. Streptococcus, spp.Gardnerella
vaginalis /, Prevotella bivia /, Porphyromonas spp.
Eubacterium spp. Candida spp. y malueHTOB MCCIeRyeMOit
TPYIIIBI TPOBOANM/ICSA O Ha4a/Ia TeIeOHbIX MEePOIIPUATHIL.
ITo oKOHYaHMIO Kypca JIedeOHbIX MEPOIIPUATHIL IPOBO-
JIMJICS TIOBTOPHBIIT 3a60p MaTep1asia CORep>KMMOro Imapa-
JIOHTA/IbHBIX KAPMAHOB [/I5 OLIEHKY Ka4ecTBa JIeYeHNS I
BO3JIeJICTBIS IIPeJi/IaraeMoli IeKapCTBEHHOII pOPMBI IIpe-
IapaTa Ha ocHOBe aHTucenTuka Troklosene. YuntsiBancs
He TOJIBKO Ka4eCTBEHHBINI U KOMUYECTBEHHDII COCTaB
MUKPOQIOPEL, a TaKKe 0011asa 6akTepuaabHas Macca.

MaremaTidecKyo 0O6pabOTKy MONTyYeHHBIX JAHHBIX
IIPOBOAW/IN C TIOMOIIBI0 CTAaHAAPTHOTO METOAa Bapua-
IIIOHHOTO aHa/I3a Ha [IEPCOHAIbHOM KoMIbioTepe «/IBM
PC Pentium IV». PesynbpTaThl uccnegoBaHus aHaaU3u-
poBay C UCIONIb30BaHMeM nporpamm «Microsoft Excel
2003», «Statistica for Windows. Version 5.0 «,» NCSS 2004
«v» SPSS for Windows. Release 13.0». 7151 monmykommnde-
CTBEHHBIX VI KA4eCTBEHHBIX ITOKa3aTe/ell pacCYMTHIBAIIN
HemapaMmeTpudecknii kpurepuii U MaHHa-YUTHU Kak
HeTapaMeTpUIecKuit aHajor t-kpurepus CTbiofieHTa.

PE3YJIbTATbl U UX OBCYXXAEHUE
[Ipu nepBu4yHOM OOpalleHMN HMALMEHThl MCCIIeRyeMOI
TPYIIIBI JKa/I0Ba/IUCh Ha: KPOBOTOYMBOCTD JieceH (IIpu
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Ta6nuua l. Knunnueckine nokasateny, KOTopble XapaKTepu3yIoT COCTOAHME TKaHeil NapoAOHTa Y MALIMEHTOB UCCeyeMbIX FPYNN B ANHAMUKE EYeHUS

Wccnepyemas rpynna o

1 noagrpynna nocne 2 noarpynna nocne

KnuHunuyeckmne nuaexcol neyeHunsa neyeHuns neyeHuns
(n=34) (n=16) (n=18)

WHpekc NpuHa-BepmunmoHa 1,9+03 1,1+£0,3 1,5+0,3

Mupekc PMA 50,4+2,3 17114 18,1+1,2
MHpaeKc KpoBOTOUMBOCTH 28+0,1 0,3+0,1 06+0,3

I'Ipmmeanme: N — KONn4yecTBo naLneHToB.

[JlocToBepHOCTb pa3HuLbl MeX [y NOKa3aTenAMM y NaLMeHToB A0 u nocne neyenua, P<0,001.

Ta6nuua I1. Pe3ynbtatbl nabopaTopHbIX MCCER0BAHNIA MALMEHTOB C XPOHUUECKUM reHepanii30BaHHbIM NapoJoHTUTOM
(ITw 1l cTeneHb TAXeCTH) A0 NeYeHNA 1 JaHHbIe NOKa3aTeneli NawyeHToB, KOTOPbIM NPOBEEHO leyeHue

Uccnepyemas rpynna go

1 noarpynna nocne 2 noparpynna nocne

Mokasatenn neyeHus neyeHus neyeHus
(n=34) (n=16) (n=18)
Obuan 6akTepunanbHasa Mmacca 6,2+0,8 5.41+0,8 5,7+0,9
Lactobacillus spp. 0,4+1,0 0+0 0+0
Enterobacterium spp. 4,7+0,6 3,8%£1,3 4,6+0,5
Streptococcus spp. 4,6+1,3 4,5+1,0 4,6+1,0
Gardnerella vaginalis/
Prevotella bivia/ 4,7m1,4 3,9+0,7 4,3+0,7
Porphyromonas spp.
Eubacterium spp. 3,8+1,5 3,4%1,2 3,8+1,7
Candida spp. 1,5¢1,7 0,8+1,4 1,3£1,8

I'Ipmmeanme: N — KONn4yecTBo naLneHToB.

[JlocToBepHOCTb pa3HILbl MeX [y NOKa3aTenAMM y NaLMeHToB A0 u nocne neyenua, P<0,001.

4yCTKe 3yOOB ¥ YIOTpeO/IeHNY TBEP/IOJi IINILV) OLIyIIeHVe
nuckoMdopTa B JiecHax (3yf, >KKeHMe, 60/1e3HEHHOCTD)
HOJIBVDKHOCTD OT/I/TbHBIX 3y 00B; HEYI0OCTBO [P CMELIeHNI
HIVDKHEI 9eTI0CTH B 3y6aX aHTarOHMCTAX, HEIPYSITHBII 3a11aX
u3 nonocty pra. OOBEKTUBHO: Y BceX OO/IbHBIX BbIAB/ICHA
TUIIepeMIs C IUAHOTIYHBIM OTTEHKOM U OTeK MeX3yOHOI
U MapIMHaJIbHOI, @ B HEKOTOPBIX CTy4asX U a/IbBEOJIAPHOI
JaCTM JIECHBI, I3MEHEHbI KOHTYPbI M&K3YOHbIX COCOUKOB 11
MaprUHAJILHOTO Kpast IECHBL.

st onpenenenusi 9hHeKTUBHOCTY JiedeH Vs HAMU OBLIO
IIpOBefieHO CpaBHeHMe KIMHUYEeCKNX IOoKasaTeseil 10 1
IIOC/Ie KOMIIIEKCHOI Tepamuiu.

B uccnenyemoit rpymnmne no nedenusa mHpekc PMA co-
crasnan 50,4 + 2,3%, nunpexc Ipuna-Bepmuibona 1,9 +
0,3, nHpeKc KpoBoTOunMBOCTH 2,8 + 0,1 6amta. OTMeyanach
IaTOJIOrNYecKas HOABIDKHOCTD 3y60B - I-III cTemenn. [n-
TMeHNYeCcKoe COCTOSIHYE ONIOCTY PTa XapaKTepu30BanIoch
KaK Hey[JOB/IETBOPUTENbHOE.

[Tocre MpoBeneHHOro 1eYeHns y MauueHToB 1-1 u 2-1
MOATPYIIIbI OTMeYaIy CIefyoliye MOKa3aTeNnn: MHIEKC
PMA coctaBnsan 17,1 +£1,4% 1 18,1 + 1,2% cooTBeTCTBEH-
HO, YTO yKa3blBaeT Ha YMeHbIIeHNe BOCIA/IUTENbHbIX SB-
neHuit 6osee 4eM B 2,9 pa3 [0 CPaBHEHMIO C TIOKA3aTeNAMU
9TUX >Ke NMaLlEeHTOB [0 edeHu. Vnnekc [puna-Bepmu-
nboHa 1,1 +0,3m 1,5 + 0,3 coorBeTcTBeHHO. VIHAEKC KpO-
BoTOUMBOCTHU cocTaBua 0,3 + 0,1 6aa ayig naiyeHTos 1-it
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noarpymnms! 1 0,6 + 0,3 6a/u1a 11 HaMeHToB 2-11 HOArpyII-
Bl Y/Ty4llIeHVe TI0Ka3aTeslel MHEKCa KpOBOTOUMBOCTH
y HAllMEHTOB 1 MOArpyNIIbI IOYTY B 9 pa3 1 y NaLMeHTOB
2 TOATPYIIBL B 5 pa3 Npyu CpaBHEHMM C IIOKa3aTe/IAMM,
KOTOpbIe OBIIM MOTYYeHBI Y MALIEHTOB MUCCIefyeMOolt
TPYIIbI [0 /IEYE€HNS, YKa3blBaeT Ha CYIeCTBEHHOE YIy4-
LIEHVE COCTOAHMA COCY/IOB MUKPOLMPKY/IATOPHOTO PyC/a
TKaHel! mapoponTa. [latomornyeckas mogBI>KHOCTD 3yOOB
yMeHbpHIMIach 0 I crenenn. Iurnenmdeckoe cocrosanme
IO/IOCTY PTa XapaKTepU30BaJIOCh y MAallMeHTOB 00enx
IIOATPYIII IIOCTIE JIEYEHNA KaK YIOBIETBOPUTE/ILHOE.

O beKTUBHOCTD /IeueHNsI TALIMEHTOB TaK)Ke OLIeHIBAII,
YYUTBIBAsA KOMUYIECTBO MOCELIeHN, HeOOXOOMMBIX /s
TOCTVDKEHNA TIOJIOKUTENIBHOIO KIMHUYECKOTO PE3Y/IbTATA,
KOTOPBII! IIpeRyCMaTpHBaJI IIOJTHOE YCTPaHeHNe CYOBeKTUB-
HBIX 11 00 BEKTHBHBIX IIPU3HAKOB XPOHIYECKOTO BOCIIAICHMSI.

Y naiyeHTOB 1-i1 MOATPYIIIBI y>Ke octe 5-ro (5,16 nHeit),
a BO 2-11 noarpyme nocne 7-ro (7,09 mHert) mocemjeHus
HaO/MIOATICh IPU3HAKY K/IVMHIYECKOI PeMUCCUY, YTO CBU-
IeTeNbCTBYeT 00 9 GEeKTMBHOCTY IPOBOJVIMOTO JICYSHIA.

IIpu ompenenenun 3HPeKTUBHOCTH TIeYeHUs HAMMU
OBINIO MIPOBELEHO CpaBHeHNMe KAMHMYECKUX U OakTe-
PpMaIbHBIX IIOKa3aTesiell 10 ¥ IOC/Ie IEYEHN A C IOMOILbIO
HenapaMmeTpudeckoro U-kputepusa MaHHa- YUTHM.

Kak mokasanu pes3ynbTaThl MCCIEeLOBaHNA, IIOCTIE
Nle4eHNs] JOCTOBEPHO YMEHBUIM/ICS MOKa3aTenb oObIel



KINNMHMKO-NNABOPATOPHOE OBOCHOBAHWE NCIMOJ1Ib30OBAHWA NMPEMAPATA HA OCHOBE AHTUCEMTUKA TROKLOSENE...

6akTepuanpHOI Macchl ¢ 6,2 + 0,8 1o 5,7+0,9 (p=0,702)
BO 2 moarpymne u go 5,41 + 0,8 (p = 0,044) B 1 nop-
rpynne. O4eBUIHO, YTO CTO/Ib 3HAYUTETbHOE CHIDKEHIE
obuieil 6aKkTepyanabHON! MAacChl IPOM3OMIIO 33 CYET
Enterobacterium spp., KOTOpas IIOC/Ie JIe4eHNsI CHU3UIACh
1o 3,8 = 1,3 (p = 0,048) B 1 moarpymnme u 1o 4,6+0,5 (p =
0,851) Bo 2 moxrpymne u Gardnerella vaginalis / Prevotella
bivia / Porphyromonas spp. 5o 3,9 = 0,7 (p = 0,044) B 1
noprpymme u 1o 4,3+0,7 (p = 0,048) Bo 2 moarpymnre. [Ipu
IOIIO/THUTEbHOM IPYMEHEHNUN IIpelapaTa Ha OCHOBe
anTucentuka Troklosene B oTmume oT TpagULIMOHHOIN
TepaInuy MpoN3oIIIa CMeHa 6aKTep1aTbHOTO COOTHOIIe-
HMSI MUKPOOPIaHU3MOB, YTO IIOBJIM/IO HA JOCTOBEPHOE
yMeHbllIeHVe 0011eil 6aKTepuaaIbHO MacChl.

BbIBOAbl
Taxum o6pasom, BBefieHNe B CXeMy JIeYeHMs IalMieHTOB
C XpPOHMYECKMM TeHepalIn30BaHHbIM IapogoHTuToM I n
IIT cTenenm Ts>KeCTU NpenapaTa Ha OCHOBE aHTMCENTHKA
Troklosene, croco6cTBOBaIO YCTONYMBOMY K/IVHITIECKOMY
addeKTy, 0 YeM CBUETETbCTBYET IMHAMIKA KIIMHIYECKIX
IIOKa3aTenel ¥ COKpallleHye KOIM4ecTBa mocemeHnii. Tak
Ke OTMe4aeTcs M3MeHeHue 6aKTepiaTbHOIO COOTHOLIEHNe
MMKPOOPTaHM3MOB C JOCTOBEPHBIM YMEHDILIEHNEM 34 CYET
Enterobacterium spp. mokasaress go 3,8 + 01,3 B mogrpymme
c mpemaparoM u fio 4,6 + 0,5 B rpymie 6e3 mpemnapara.
Jns nopmep>KaHusA IMOTyYE€HHOTO pe3y/ibTaTa Mbl PeKo-
MEH/IOBa/IM MaLMEHTaM IPOIO/DKUATD IIPUMEHEHME TIpe-
Iapara Ha OcHOBe aHTHcenTuka Troklosene ¢ wacroroit 4
pasa B CYyTKM B Te4eHMe 7 JHEll ITOC/Ie OKOHYaHWA JIEYEeHNA.

JINTEPATYPA

1. Beloklitskaya G.F., Pavlenko E.M. Parodontologicheskiy status lyudey
pozhilogo i starcheskogo vozrasta [Parodontological status of people
of elderly and senile age]. Modern stomatology. 2013; 2: 117-119.

2. Suhovolets I. 0., Matsko N. V. Vpliv sertsevo-sudinnoyi patologiy
na perebig zapalno-distrofichnih zahvoryuvan tkanin parodonta
[Influence of cardiovascular pathology on the course of inflammatory
and dystrophic diseases of periodontal tissues]. Clinical stomatology.
2014; 4:18-21.

3. Zhulev E.N. Klinika, diagnostika | ortopedicheskoe lechenie zabolevaniy
parodonta. In: Zhulev E.N [Clinic, diagnosis and orthopedic treatment
of periodontal diseases]. N. Novgorod: NGMA; 2003, p. 276.

4. Kudryavtseva, A.B. Osobennosti techeniya vospalitelnyih zabolevaniy
parodonta uVICh-infitsirovannyih i obosnovanie mestnogo lecheniya:
dis.kand. med. nauk:[Features of the inflammatory periodontal disease
in HIV-infected patients and the rationale for local treatment: dis. honey.
Sciences: 14.00.21, 14.00.16]. Moscow. 2004; 180.]

5. Higashi, Y. Periodontal infection is associated with endothelial
dysfunction in healthy subjects and hypertensive patients
[Periodontal infection is associated with endothelial dysfunction in
healthy subjects and hypertensive patients]. Hypertension. 2008;
51(2): 446-453.

6. Gengo R)., OffenbachersS., Beck J. Periodontal disease and cardiovascular
desease: epidemiology and possible mechanisms. [Periodontal disease
and cardiovascular desease: epidemiology and possible mechanisms].
Am. Dent. Assoc. 2002; 133: 145-225.

7.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Pochtarenko, V.A. lzuchenie vliyaniya geneticheskogo polimorfizma
cheloveka na osobennosti techeniya vospalitelnyih zabolevaniy
parodonta: dis. kand. med. nauk: [The study of the influence of human
genetic polymorphism on the features of the course of inflammatory
periodontal diseases] M. 2005; 120.

. Gorbacheva, .A. Svyaz zabolevaniy vnutrennih organov s vospalitelnyimi

porazheniyami polosti rta [Communication of diseases of internal organs
with inflammatory lesions of the oral cavity]. Parodontology. 2009; 3
(52): 3-7.

. Tsepov L.M. Zabolevaniya parodonta: vzglyad naproblemu. In. Tsepov

L.M. [Periodontal disease: alook at the problem] M: MEDPRESS-INFORM;
2006: 192 pp.

Eremenko, A.V. Kompleksnoe lechenie parodontita legkoy | sredney
stepeni tyazhesti lekarstvennyimi kompozitsiyami na osnove poristoy
gidroksiapatitnoy keramiki: avtoref. diskand. med. nauk: 14.00.21
[Complex treatment of periodontitis of mild and moderate severity
with medicinal compositions based on porous hydroxyapatite ceramics]
Volgograd. 2007; 24.

Grudyanov, A.l., Ovchinnikov V.V. Profilaktika vospalitelnyih zabolevaniy
parodonta [Prevention of inflammatory periodontal diseases]. M.: MIA.
2007; 80.

Saakyan, M.Yu. Planirovanie stomatologicheskoy implantatsii u
patsientov s zabolevaniem parodonta, oslozhnennyimi chastichnoy
poterey zubov [Planning dental implantation in patients with
periodontal disease complicated by partial loss of teeth]. Nizhny
Novgorod Medical Journal. 2008; 2: 111-112.

Orehova, L.Yu. Ispolzovanie adgezivnogo balzama «Asepta» prilechenii
vospalitelnyih zabolevaniy parodonta [Use of adhesive balm “Asepta”in
the treatment of inflammatory periodontal diseases]. Parodontology.
2007; 3(44): 3-7.

Artyushkevich A.S. Klinicheskaya parodontologiya In: Artyushkevich A.
S., Trofimova E. K. eds. [Clinical periodontics]. Uradzhai. 2002; 303.
ZhuravlevV.P, Shimova ME., Shneyder 0.L. Primenenie sovremennyih
tehnologiy dlya optimizatsii lecheniya hronicheskogo generalizovannogo
parodontita [Application of modern technologies for optimizing the
treatment of chronic generalized periodontitis]. Proceedings of the
All-Russian Congress “Stomatology of the Great Urals”. Ekaterinburg.
2008; 15.

Humenyuk M.1. Osoblyvosti klinichnykh proyaviv patolohichnykh protsesiv
parodonta u khvorykh na khronichne obstruktyvne zakhvoryuvannya
lehen [Features of clinical manifestations of pathological processes of
periodontium in patients with chronic obstructive pulmonary disease].
UkrainianPulmonologicaournal. 2015; 1: 40-44.

Cutler CW. Antigenpresentation and the role of dendritic cells in
periodontitis [Antigenpresentation and the role of dendritic cells in
periodontitis] Periodontology 2000. 2004; 35: 135-157.

Lukinyih L.M. Bolezniparodonta: klinika, diagnostika, lechenie |
profilaktika [Periodontal disease: a clinic, diagnosis, treatment and
prevention]. N.Novgorod: NizhGMA. 2005; 322 .

Runova, G.S. Kliniko-laboratornoe ohosnovanie primeneniya 25%
gelya metronidazola dlya lecheniya parodontita [Clinico-laboratory
substantiation of the use of 25% of metronidazole gel for the treatment
of periodontitis]. Parodontology. 2008; 1(46): 66-69.

Shandyba . 1. Osoblyvosti provedennya reheneratyvno- rekonstruktyvnykh
vtruchan’ pry heneralizovanomu parodontyti u khvorykh na tsukrovyy
diabet 2 typu avtoref. dys. . kand. med. nauk. [Features of regenerative-
reconstructive intervention with generalized periodontitis in patients with
type 2 diabetes] Poltava. 2016; 20.

859



Enena lMaBneHkoBa n gp.

21. Tsepov L. M. Dyahnostyka y lechenye zabolevanyy parodonta. In: Tsepov
L. M., Nykolaev A. Y.[Diagnosis and treatment of periodontium]. M.
MEDPressinform. 2002; 192.

22. Chaffee V .W. Association between chronic periodontal disease and
obesity. Asystematic review and meta - analysis / B.W. Chaffee,
S.J.Weston // J.Periodontol.-2010.-V01.81, 12.-P.1708-1724.

23. Kaydashev I.P, Shlikova 0. A., Vesnina L.E. et al. Sposib vikoristannya
multipleksnoyi polimeraznoyi lantsyugovoyi reaktsiyi dlya viznachennya
parodontopatogennoyi flori. [Method of using multiplex polymerase
chain reaction to determine periodontal pathogenic flora] Ukraine of
the patent of VSIA“UMSA”. 12.12.2011; 23.

Hccnedosanue sensemcs gppaemenmom HVP BI'Y3Y
«Ykpaunckas meOUUUHCKAS CMOMAamono2u4eckas axaoe-
mus» «MoppopyHkyuonanvrvie ocobeHHOCMU mKaHell
POMO60Ti NOZOCMU U UX 6/IUAHUE HA NPOBedeH e TeHeOHbIX
Meponpusmuti u 66160p 1eUeOHbIX MAMEPUATIOE» — peui-
cmpayuonnwviti Ne 01145U001112.

Kondnuxr narepecos:
Asmopa He 3a5671710M 0 KOHPIUKMeE UHMEPecos

860

AAPEC ANl KOPPECMIOHAEHLIUU

Enena lNaBneHkoBa

nep. [laBbigoBckoro 4. 153, kB. 23, 36000, MonTasa, YkpanHa
Ten: +380503041806

e-mail: Pavlenkovaev@ukr.net

Mpucnana: 18.01.2018
Yreepxpena: 01.06.2018



© Wydawnictwo Aluna

Wiadomosci Lekarskie 2018, tom LXXI, nr 4

PRACA ORYGINALNA
ORIGINAL ARTICLE

DYNAMICS OF CONTENT OF SOME MINERALS IN TEENAGERS
WITH CARDIOVASCULAR SYSTEM PATHOLOGY AGAINST
THE BACKGROUND OF CHRONIC TONSILLITIS

Olexander . Smiyan, Andrii M. Loboda, Yuliia A. Manko, Tatiana P. Bynda, Sergiy V. Popov, Viktoriia 0. Petrashenko,
Petro I. Sichnenko, Oksana K. Romaniuk, Viktoriia A. Gorbas, Mykola P. Zagorodnii, Kateryna 0. Smiian-Horbunova,
Viktor V. Kosarchuk, Olena L. Ovsianko, Maria V. Kolesnikova

SUMY STATE UNIVERSITY, SUMY, UKRAINE

ABSTRACT

Introduction: Chronic diseases of the upper respiratory tract in children and teenagers, such as chronic tonsillitis is quite common in pediatric populations, accompanied by
changes in reactivity, causing a risk of complications. Due to the fact that the child’s body resistance to acute infectious diseases depends on the sufficiency of trace elements,
then at present stage greatly increased interest in deeper study of exchange of macro- and microelements in the human body in normal and pathological conditions.

The aim: To study the dynamics of zing, iron, potassium and magnesium in adolescents with disorders of the cardiovascular system with chronic tonsillitis.

Materials and methods: It was examined 63 patients with chronic tonsillitis, among them- 31 children suffer from chronic tonsillitis off-damage to the cardiovascular system (I group), 32
patients with disorders of the cardiovascular system against the background of chronic tonsillitis (Il group). The content of trace elements zing, iron, minerals potassium and magnesium was
analyzed. The measurement and calculation were done according to AAS-SPECTR program. Analysis and statistics treatment was done on using application programs STATISTICA 7.0 and MS Excel XP.
Results: In result of investigation it was found a violation of trace element composition in the blood serum. Thus, in patients with chronic tonsillitis without cardiovascular
system damage during hospitalization was observed a significant decrease in the concentration of iron to (15,47 £ 1,12) mmol/l. Similar changes were observed with the
concentration of zinc in the blood serum. In patients with chronic tonsillitis without cardiovascular system damage during hospitalization was observed a significant decrease in
the concentration of iron to (15,47 £ 1,12) mmol/1. Similar changes were observed with the concentration of zincin the blood serum of patients of | groups during hospitalization
(10,89 + 0,57mmol/l) and was significantly lower compared with the data of healthy children (18,40 £ 0,71 mmol/I (p <0.05)).

Conclusions: It should be noted that children with tonsillogene cardiac lesions during hospitalization have a significant decreasing in the level of magnesium compared with
indicators of children without pathology of the cardiovascular system. After treatment, the normalization of trace elements iron, zinc, magnesium did not happen, moreover,

significant changes were observed in patients with heart disease against the background of chronic tonsillitis.

KEY WORDS: children, chronic tonsillitis, cardiovascular system, microelement

INTRODUCTION
Chronic diseases of the upper respiratory tract in children
and teenagers, such as chronic tonsillitis is quite common in
pediatric populations, accompanied by changes in reactivity,
causing a risk of local and general complications. Thus, the
share in the structure of chronic tonsillitis ENT pathology is
25-35%, both in children and adults. This is caused by the high
incidence of SARS, socio-economic reasons: deteriorating con-
ditions and quality of life, migration, technological overload,
living in ecologically unfavorable regions, breach adaptation
to environmental pollution, untimely adequate treatment [1].
It should be noted that the existence of lymphogenous
tonsils ties with distant organs at intercellular connections

Wiad Lek 2018, 71, 4, 861-864

in the creation and regulation of the immune barrier ex-
plains the prevalence of toxic, metabolic, allergic and im-
munoreactive changes in children with chronic tonsillitis.
Due to the fact that the child’s body resistance to acute
infectious diseases depends on the sufficiency of trace
elements, then at present stage greatly increased interest
in deeper study of exchange of macro- and microelements
in the human body in normal and pathological conditions.
Features of mineral metabolism are important to the
functioning of all systems and organs of the child’s body.
Particular attention should be paid to the impact of macro
and micronutrients on the state of the immune and cardio-
vascular system in children with chronic tonsillitis [2,3].
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THE AIM

The aim of this work was to study the dynamics of zinc,
iron, potassium and magnesium in adolescents with disor-
ders of the cardiovascular system with chronic tonsillitis.

MATERIALS AND METHODS

To study the characteristics of mineral metabolism in pa-
tients with chronic tonsillitis in the dynamics of the disease
were examined 63 patients within 1-2 days of hospitaliza-
tion and 25 children after standard therapy (within 12-14
days). The I group included 31 children suffering from
chronic tonsillitis without cardiovascular system disease,
the II group consisted of 32 patients with pathology of the
cardiovascular system against the background of chronic
tonsillitis. The number of control group was made up of 20
almost healthy children representative by age and gender.

Determination of concentration of trace elements of
iron, zinc, magnesium microelements in blood serum was
measured by atomic absorption spectrophotometry.

The measurement and calculation were done according
to AAS-SPECTR program. Analysis and statistics treat-
ment was done on the Personal Computer using application
programs STATISTICA 7.0 and MS Excel XP. Parametric
and nonparametric statistic methods were used in case of
their acceptance by medico biological researchers.

Also, we have provided the requirements of the principles
of bioethics and drafted a protocol in accordance with the
basic principles of the Helsinki Declaration.

RESULTS AND DISCUSSION

In result of investigation it was found a violation of trace
element composition in the blood serum of children with
chronic tonsillitis in the form of lower concentrations of
iron and zinc in I and II children groups and magnesium
in patients of II group (Table I).

Thus, in patients with chronic tonsillitis without car-
diovascular system damage during hospitalization was
observed a significant decrease in the concentration of iron
to (15,47 + 1,12) mmol/l compared with the data of healthy
children ((20,28 + 1,37) mmol/l) (p <0.05), but its level
was within the age rules. On the 12-14™ days of standard
therapy iron content in serum of patients did not change
((15,68 £ 1,23) mmol/l) (p> 0.05) and differed from the
control group (p <0.05).

Similar changes were observed with the concentration of
zinc in the blood serum in patient of I groups during hospi-
talization was (10,89 + 0,57) mmol/l and was significantly
lower compared with the data of healthy children (18,40
+0,71) mmol/l (p <0.05). After the standard treatment of
zinc dynamics was not observed (p> 0.05). Reduction of
microelements in the blood may indicate a compromised
immune status, because zinc is the main bioelements in-
volved in the functioning of the immune system.

Thus, in patients with chronic tonsillitis without car-
diovascular system damage during hospitalization was
observed a significant decrease in the concentration of
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iron to (15,47 * 1,12) mmol/l compared with the data of
healthy children ((20,28 + 1,37) mmol/l) (p <0.05), but
its level was within the age rules. After standard therapy
iron content in the blood serum of patients did not change
((15,68 + 1,23) mmol/l) (p> 0.05) and differed from the
control group (p <0.05).

Similar changes were observed with the concentration
of zinc in the blood serum of patients of I groups during
hospitalization (10,89 + 0,57mmol/l) and was significantly
lower compared with the data of healthy children (18,40
+ 0,71 mmol/l (p <0.05)). After the standard treatment
zinc dynamics was not observed (p> 0.05). Reduction of
microelements in the blood may indicate a compromised
immune status, because zinc is the main bioelements in-
volved in the functioning of the immune system.

In IT group patients before treatment iron levels was
15,01 + 1,01 mmol/I (p <0.05), zinc - (9,57 £ 0,58) mmol/l
(p <0.05) compared with indicators of the control group.
After treatment, the concentration of these micronutri-
ents remained low and values different from individuals
without disease.

Iron deficiency of the respondents with chronic tonsil-
litis may be as a result of intestinal dysbiosis, where we
determine reduction of absorption of microelements and
transferrin, iron metabolism disorders due to pubertal
hormonal imbalance and increased demand during its
intensive growth of the child’s body. In addition, lower iron
concentration in the blood serum may indirectly indicate
a lack of cellular and humoral immunity of patients with
chronic tonsillitis [4, 5]. Reduction of zinc, in turn, may
contribute to compromised immune status, because zinc
is a major bioelements involved in the functioning of the
immune system [6, 7].

In analyzing the content of potassium and magnesium in
the blood serum of patients of I group, was found that levels of
referred above trace elements did not differ from these healthy
children and did not change in the dynamics of treatment.

In patients with secondary cardiomyopathy potassium
concentration was within the values of the control group both
before and after treatment ((4,45 +0,10) mmol/1 (4,47 +0,17)
mmol/], respectively) (p > 0.05). Along with the fact in the first
days of therapy has been a significant decrease in magnesium
up to (0,79 + 0,05) mmol/], in contrast to the values I and
control groups ((1,11 £ 0,06) mmol/l ( 1,13 £ 0,08) mmol/l,
respectively (p <0.05). After the standard treatment in patients
with IT group concentration of magnesium remained fairly low
((0,88 + 0,05) mmol/l) (p> 0.05) and differed from the values
of people without disease. The mentioned changes may affect
the metabolic processes in the heart, because magnesium is an
important element for the normal functioning of cells of the
myocardium. In addition, lower magnesium in blood serum
in children with secondary cardiomyopathy of tonsillogene
origin may be associated with malabsorption in the intestines
on the background of dysbiotic processes of the patients [8].

Thus, the analysis of microelement serum balance in chil-
dren with chronic tonsillitis, showed a significant decrease in
the concentration of iron and zinc in the first days of hospi-
talization in both groups of respondents, and there were no
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Table 1. The dynamics of trace element composition in children with chronic tonsillitis of | and Il studied groups, M + m

| Group Il Group
Almost healthy
ME before treatment after treatment before treatment after treatment children (n=20)
(n=31) (n=15) (n=32) (n=10)
1 2 3 4 5
1547£1,12 15,68+1,23 15,0141,01
p,,>0,05 15,48+1,58
Iron, mmol/I 1-2 p,,>0,05 p,,>005 20,28+1,37
P, ;>005 <0,05 <0,05 P s<0.05
p1_5<0105 P,s<U P;s<U
10’89:;)06557 11,12+0,83 9,57+0,58 10.03+1.06
Zinc, mmol/I P1p 2% p,>0,05 p.,>0,05 e 18,40+0,71
p,,>0,05 p2 * 008 p3 008 p,.<0,05
p175<0,05 2-5 77 35 77
+ +
' 1,11%0,06 1,12+0,07 0,79+0,05
Magnesium, p,,>0,05 p,,>0,05 0,88+0,05 1,13+0,08
p.,>0,05
mmol/Il p,,<0,05 p, <0,05 3 4<0 05 p,.<0,05
p,.>0,05 P3s<t
4,53+0,10 4,48+0,12
. ' ! ! ’ 4,45+0,10
Potassium, p,,>0,05 p,,>0,05 b. 50,05 4,47+0,17 4,49+0.13
mmol/I| p,,>0,05 p,.>0,05 3 4>0 05 p,.>005
P, >0,05 P>t

Notes: p— reliability differences;

P, P, ,— between indicators in the same group before and after treatment;
P, , b, ,— between indicators in the | and Il groups before and after treatment;
P, P, o P, o P, , — between indicators of sick children before and after treatment and control group data.

changes in the dynamics of treatment. Mentioned changes
may indicate a reduction of micronutrient absorption in the
intestine to dysbiotic background processes as well as the pos-
sibility of a specific breach of the immune system in children
surveyed. In studying the concentration of macronutrients
installed significant decrease in magnesium in patients of II
group, compared to those of control group I and that may
indicate a violation of metabolic processes in cells of the
myocardium patients with secondary cardiomyopathy [7].

Studies by other authors also indicate a relationship
between the decrease in blood serum of zinc and iron
with the state of immunity in children. Thus, the study
in children with chronic tonsillitis, was found iron and
zinc deficiency can result from violations of the intestinal
microflora, in which the reduced absorption of minerals
and transferrin, and in relation to pubertal hormonal im-
balances and increased need for iron the period of inten-
sive growth of the child’s body. In addition, reducing the
concentration of iron in the blood serum may indirectly
indicate a insufficiency of cellular and humoral immunity
of patients with chronic tonsillitis. Reduction of zinc may
contribute to compromised immune status, because zinc
is a basic bioelements involved in the functioning of the
immune system [7, 8, 9, 10].

Along with those in patients with chronic tonsillitis and
cardiac pathology at the hospitalization has been a reduction
of Magnesium opposed to the values I and control groups
was maintained and after standard treatment. According
Marushko V. (2013), Zhernosek VF (2015) identified chang-

es may affect the metabolism of the heart, because magne-
sium is an important element for the normal functioning
of cells of the myocardium. In addition, decreased serum
magnesium in children with secondary cardiomyopathy
may be associated with malabsorption in the intestines on
the background dysbiotic processes in patients [9, 10].

Thus, the results obtained in the study should be con-
sidered when choosing the appropriate treatment for the
prevention of disorders of mineral metabolism, and in
turn, improve the flow of chronic tonsillitis and secondary
cardiac lesions in adolescents.

CONCLUSIONS

1. The analysis of the composition of micro and macro
serum in children with chronic tonsillitis, during
hospitalization showed a significant reduction in the
concentration of iron and zinc in both groups of pa-
tients, and reduced magnesium levels in patients with
lesions of the cardiovascular system on the background
of chronic tonsillitis compared with indicators healthy
children. The concentration of potassium in children
with chronic tonsillitis in I and IT groups did not change
and stayed within the meaning of the control group
both before and after treatment.

2. After the standard treatment, concentrations of iron and
zinc in both groups, and magnesium in children the sec-
ond group remained at a low level and different from the
similar indicators of children without cardiac disease.
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MOWWPEHICTb FOCTPOIo CUMNTOMATUYHOIO
EMNINENTUAYHOIO HAMAAY NMPUTEMOPATIHHOMY IHCVYIJIbTI

Onecs . bopoBuk, Tapac 0. (ryaeHAK
KAQELZIPA HEBPONOTIT, HEMPOXIPYPTil TA CUXIATPIT, MELUYHNI OAKYNBTET, YXXTOPOACHKMIA HALIOHANbHINA YHIBEPCUTET, YXKIOPOL, YKPATHA

PE3IOME

Bcryn: loctpuii cumntomatiutni eninentuytnii Hanag (TCEH) € yacTum ycknagHeHHAM iHCynbTy. Hanazm Moy Tb acowitoBaTUCA 3 HEFaTUBHIM NPOTHO30M LLOAO KUTTA NaLliETa.
Ha cborogHi npodinakTuHe Npu3HaUYeHHA aHTUKOHBYbCAHTIB NPU HCYNbTI BBaXaloTb HeAoLinbHUM. OfHAK AaHe NUTAHHA € ANCKYTabenbHIM ANA OKPEMUX rPYN NaLi€HTIB.
Mera: [Jlocnigutu nowwnpenictb [CEH B pi3Hux rpynax navwieHTiB 3 reMopariyHuM iHCyNIbTOM Ta BUABITU NPeSMKTOPY PO3BUTKY eNinenTUUHNX Hanazis y X NaLlieHTiB.
Marepianu Ta metogu: MpoBeseHo aHani3 nepebiry remopariyHoro iHcynbTy B 305 nauieHTiB, cepen AkuX - 127 nauiexTi 3 cybapxaHoiganbHum Kpoounnsom (CAK)
BHACNIAI0K PO3pUBY aHEBPU3MU CYZUH rONIOBHOI0 MO3KY Ta 178 navjieHTiB 3 reMopariyHiM iHCyNbTOM HeaHeBPU3MaTYHOI eTionoril.

Pe3ynbratu: 13 127 navjienTis 3 remopariynum iHcynstom BHacnigok CAK y 12 navienTi cnocTepiranica cysomm Ha noyaTky 3axBoploBaHHa, npuyomy y 4 3 12 nauieqtis CAK
3aKIHUMBCA NIETaNbHO, L0 CKnadae 28.5% Bip BCiX neTanbHuX BUNaAKIB, 3adikcoBaux y rpyni navienTie 3 CAK. Y rpyni nauienTis 3 cynomamu y 10 navienTis (83.3%) aHepusmu
NoKani3yBanuca B AinAHLI nepesHbOro HaNiBKiNbLA apTepianbHOTo Kona Mo3KoBOro KpoBoobiry. I3 178 navieHTiB 3 remopariyHUM iHCYNIbTOM HeaHeBPU3MATHUHOI eTionoriiy
11 nauieHTiB cnocTepiran1ca CyLOMM Ha NoyaTky 3axBoptoBaHHA. TiNbKM y 0HOr0 NavieHTa 3 72 npu MegianbHiil lokanizawii remopariyHoro iHcynsty 6ynu BUABNEHi CyaoMM.
Bucrosku: BcraHoBneHo, wo nowmpenicts [CEH npu remopariuHomy icynbri cknagae 7.5%: y rpyni nauienTia 3 CAK— 9.5%, y naulienTiB 3 remopariuHim iHCynbToM HeaHeBpU3MaTUyHoi
etionorii — 6.2%. CynomHuit Hanag B Ae6toTi CAK € HecnpUATANBIAM NPOTHOCTUYHUM GAKTOPOM i aCOLIOETHCA i3 MiABMLLEHO CMepTHICTIO. JloKani3allis aHeBpU3MM B NepeaHbOMY
HaniBKinbLi apTepianbHOro Konia M03KOBOro KpoBooGiry Ta natepasnbHa NoKani3aLlis reMopariyHoro iHcynbTy nog’s3ykTbCa 3 NiABULLEHUM pu3nkom po3suTky [CEH.

KNTIOYOBI CJTOBA: lemopariuuii icynbr, eninencis, cy6apaxHoiganbHuii kpoBosuug (CAK), roctpuit camntomatuurmii eninentinuxuii Hanag (TCEH), HTUKOHBYMbCAHTH.

ABSTRACT

Introduction: Acute symptomatic seizure (ASS) is a most frequently complication after a stroke. Seizures could be associated with the worse outcome. Nowadays the prophylactic
antiepileptic treatment after the stroke is not advisable. However this question have to be discussed in a particular groups of patients.

The aim: To study the prevalence of ASS in the particular groups of patients after intracerebral hemorrhage as well as to determine the predictors of the sizure occurrence in
these groups of patients.

Materials and methods: The retrospective analysis of the clinical features of intracerebral hemorrhage for 305 patients was performed. Among them there were 127 patients
with aneurysmal subarachnoid hemorrhage as well as 178 patients were with nonaneurysmal intracerebral hemorrhage.

Results: In 12 patients from 127 with subarachnoid hemorrhage were occurred onset seizures. 4 patients from 12 with subarachnoid hemorrhage died (28.5% of all deaths
in the group of patients with subarachnoid hemorrhage (SAH)). In the group of patients with seizures 10 of them had aneurysm in anterior part of Willi’s Circle. In 11 patients
from 178 with nonaneurysmal intracerebral hemorrhage occurred onset seizures. Only one patient from 72 with medial localization of intracerebral hemorrhage had seizures.
Condlusions: Prevalence of ASS after intracerebral hemorrhage reaches 7.5%, in the group of patients with SAH —9.5%, in the group of patients with intracerebral nonaneurysmal
hemorrhage — 6.25%. Initial seizures at the onset of subarachnoid hemorrhage is an unfavorable prognostic criteria and is associated with higher mortality. Localization of
aneurysm in anterior part of Willi’s Circle and lateral localisation of intracerebral hemorrhage are associated with a higher risk of the ASS development.

KEY WORDS: intracerebral hemorrhage, epilepsy, subarachnoid hemorrhage (SAH), acute symptomatic seizure (ASS), antiepileptic drugs

Wiad Lek 2018, 71, 4, 865-868

BCTYN 3HaHi AK Haif4acTillla IpMYMHA eIi/Iercii y Tofiest IITHbOro
Llepe6poBacKy/sApHi 3aXBOPIOBAHHA JAaBHO PO3I/LANAIOTECA  Biky. JlaHi mpo mommvpeHicTs emierncii y nyux namieHTis e
sIK eTiomoriuHuit gakrop eminerncii. Ha cborogHi BOHM BU-  piSHOMaHITHUMM B 3aJI©XKHOCTI Bifi METOZIB JOCTIKeHb,
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Ta6nuug 1. OcHoBHI Kniiko-HelipoBi3yanizaviiiHi nokasHuky navienTis 3 [CEH npn CAK

BOHLU Llikana XaHT-Xecc LUKI

Likana ®iwepa T'LLUB, paHHi NnporHo3

Ne (WFNS) (Hunt-Hess) (GCS) (Fisher Scale) i (GOS, early outcome)

1 1 | 156. 4 66 5

2 4 \% 126. 4 63 5

3 2 I 146. 1 26 5

4 4 \% 116. 3 33 5

5 1 I 156. 2 32 5

6 - - 156. 4 33 4

7 4 Il 126. 2 54 5

8 1 I 156. 2 39 5

9 1 I 156. 2 18 1

10 3 I 136. 4 75 1

1 1 I 156. 3 36 1

12 1 Il 156. 4 36 1

Ta6nuug I1. Jlokanizauis MilUKOBMAHUX aHeBPU3M MO3KOBOr0 apTepialbHOro Kona KpoBoobiry
NMMA NMCnonA CMA/BCA/O4HA  3MA/3CnonA 3HMA BA MHOXU1HHI
(ACA) (AnterComA)  (MCA/ICA/OphtA) (PCA/PostComA) (PICA) (BA) aHeBpu3IMMN
4 (2.7 %) 38 (26.4 %) 54 (37.5 %) 8 (5.5 %) 5(3.5%) 10 (6.9 %) 8 (5.5 %)

Mpumitka: MMA (nepeaHs mo3koBa apTepis) — a.cerebralanterior;
MCnonA (nepesHA cnonyyHa apTepia) — a.communicans anterior;

(MA/BCA/OuHA (cepenHa M03KOBa apTepis/BHYTpilLHA COHHA apTepia/ouHa apTepia) — a.cerebri media /a.cerebri interna/a.ophtalmica;
3MA/ 3CnonA (3anHA M03KoBa apTepis/3afHA CnomyyHa apTepia) — a.cerebri posterior / a.communicans posterior;

3HMA (3apHa HUKHA M0304KoBa apTepia) — a. Cerebellaris posterior inferior;

bA (6a3unapHa aptepis) — a.basilaris

CK/Iajy TPyII AL[i€HTIB, JialrHOCTUYHUX KPUTEPIIB Ta TPK-
BaJIOCTi CIIOCTEPEXKEHHA, IPMYOMY Lii JaHi € pisHUMU 1A
reMOpPariyHoro Ta imemi4Horo iHcynbry. IIOCTiHCYIbTHI
CyZOMM 4YacTo K1acudikyoTb Ha “panHi’ Ta “misHi’. Ilig
“paHHiMM” MaOTb Ha yBa3i HaIa/y1, IKi BUHMK/IN B Iepui
7 OHIB IiC/IsA IHCY/BTY i, B IPUHLUUIIL, POSIHIOIOTHCA K
6esnocepenHi cuMnToMy iHCYNBTY i KmacudikyoTbCs AK
I'CEH. 3a ganumu pisHUX gocnimxenb Bif 4.2% mo 6.1%
MALiEHTIB 3 IHCY/IbTaMM MalOTb CYJIOMM B IIEPLLUVI TVOK/IEHD
nica nepebpanbHOi kaTacTpodu [2]. ITpy remopariuanx
iHCy/mIbTaX, 3TiHO MaHMX pisHMX JOCIimKeHb [1-7], meit
MOKA3HUK € flelo BumuM. ¥ 5-12% nanientis 'CEH pos-
BMBAIOTHCA MPOTATOM IEPLIOTO TVDKHA IC/IA iIHCYNBTY
[1, 3]. IIp1 nopanbIIOMY CIIOCTEPeXKEeHHI IIPOTATOM JIBOX
pokiB y 8-10% mani€eHTiB Iic/iA TeMOpariYyHoro iHCyabTy
PO3BUBAETHCSA CUMIITOMATHYHA emijencis (4, 6]. Panui
CY/IOMM BUHMKAIOTh BHACTIJOK Pi3KMX CTPYKTYPHMX 3MiH
MO3KY, IIOPYLIEHb TOMEOCTA3y Ta TMMYACOBOI JeIo-
pusanii. Ha BigMminy Bif 1boro misHi cyjoMy BMHMKAIOTb
BHAC/I/IOK HEpOHANIbHOI peopraHisallii Ta yTBOpeHHA
emnijlenToreHHoro Gokycy. B mopanpuromy nym nanienTam
BCTAHOB/IIOEThCA [iarHO3 CHMIITOMATUYHOI eminercii [5,
7]. Ha cvoropsi y Bumaaxy I'CEH BifcyTHi wiTki kpurepii
— SIKVIM TIALliEHTaM i 3a AKX YMOB IPOBOAUTY POdiTaK-
TUYHY TePaIlilo aHTVKOHBY/IbCAaHTAMIA.
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META JOCNIAXEHHA

Meroto panoi po6otn € BuB4yenHs noumpenocti 'CEH y
MALiEHTIB 3 TeMOPATriYHMM iHCYIBTOM, Y Pi3HMX IIiATpyTIax
MAL[iEHTIB B 3aJIEKHOCTI BiJ| €TiONOril iHCY/IbTY, a TAaKOX
BMABJIEHHA IIPEIVKTOPIiB PO3BUTKY €IIENTUYHMX HaIIaZliB
IJ1A BUJiIEHHA TPYIM IALIIEHTIB, AKi IOTEHLIHO IIOTpe-
Oy10Tb IPOITAKTUYHOI Tepalii aHTMKOHBY/IbCAHTAMI.

MATEPIAJIA TA METOAU

Hamn 6y/10 npoBeieHo peTpOoCIIeKTMBHII aHaIi3 Tepebiry
reMopariqHoro iHcynbry B 305 narjieHTiB, Aki mepebyBamm
Ha cTaljioHapHOMY ikyBaHHi B O6/1acHOMYy KIiHi4HOMY
LeHTPi HeMpOXipypril Ta HEBPOJIOril B M. YXropoj, y 1e-
pion 3 ciunda 2010 poky no rpymenb 2016 poky. IlanienTn
Oynu po3pineHi Ha 1Bi Ipymny B 3a/IeXKHOCTI Biff eTionorii
incynpry: 127 3 CAK BHacIifok po3puBy aHEBPU3MIU CY-
[VH TOJIOBHOTO MO3KY Ta 178 3 reMOpariYHuM iHCYZIbTOM
iHIIO] eTiosIorii. Yci manieHT NpOXOANIN 3arajIbHO-KIi-
HiuHi Ta HelipoBi3yanisaniiiHi (cripasbHa KOMITI0TepHA
tomorpadis, anriorpadis) ob6cTexxeHHs i OLiHIOBaMMCA
3a pisHomaniTHuM uikanamu: WENS, Hunt-Hess, Fisher
scale, GCS ta GOS. Kpim TOro, IpoBOAM/INCS NOPiBHAHHSA
ABOX TPYI W00 MOIIMPEHOCTI EIIENTUYHNX Hala/liB
B TOCTPUII II€piof 3aXBOPIOBaHHsA, aHAJIi3 IOTEHLITHNX



MOWWPEHICTb TOCTPOIO CMMMNTOMATUYHOTO EMINENTAYHOTO HANAZLY MNP TEMOPATTYHOMY IHCYJIbTI

305 naujieHTis 3
remopariyHum

iHCYyNbTOM

127 naujieHTie

178 naujeHtis

3 iHWo'to eTionorieto
remopariyHoro

HaagHi eninentnyHi BiacyTHi eninentn4Hi

Hanagw B nepuwi Hanagw B nepuwi Hanagu B nepuwi

7 poHis 7 pHiB 7 oHie

- )
HansHi eninenTuyHi

BigcyTHi eninenTuyHi
Hanaaw B nepuwi .
PucyHox 1. lMowwpenicts ICEH

7 oHis Lo .
Y NALIEHTIB 3 remMopariyHum

iHCYNbTOM pi3HoT eTionori.

No6xa yacTka; 11;
T%

Tim'sHa yacTka; 42;
3 25%

Ve

MegiansHa
nokanizauia; 72;
43%

CKpoHeBa YacTka;
MoTHNNYHa YacTKa; 32: 199,

10; 6%

MepjanbHa
nokanizauis; 1; 6%

TiMm'AHa vacTka; 3;
19%

NoGHa vyacTka; 6;
37%

CKpoHeBa 4YacTka;
6; 38%

PucyHok 2. JlokanisaLlia HeaHeBpU3MaTUUHOTO
remopariuHoro iHcynbry y nauienTis 6e3 [CEH.

HpPeJUKTOPiB POSBUTKY €IiJIENTUYHMX HAIAJiB, a TAKOX
BUBYaBCS BIUIMB €Mi/IENTVYHUX Halla/liB Ha KIiHIYHUI
BUXiJl MAIli€HTIiB.

Cratuctuyny o6poOKy JaHMX BMKOHAHO 3a JIOTIOMOTOI0
enekTpoHHUX Tabmup Exel Windows-2003, sxi BXOgaTh
y nmakeT nporpam Microsft Office 2003, Ta mporpamn
«STATISTICA». CratucTiaHui1 aHali3 MaTepiasis, 3BeleHHS
Ppesy/bTarTiB Ta y3araJbHEHHSA BICHOBKIB BUKOHaHi METO/IOM
Bapialli/iHOI CTaTUCTUKY 3 yPaXyBaHHAM CEPENHIX BENMINH
(Moma, MemiaHa, cepenHe apudMeTHUHe) i CepeIHbOI HOXMOKM
(M) 3 oLiHIOBaHHSIM JOCTOBIPHMX 3HAa4eHb 3a t-KpUTepieM
CriozieHTa, a TAKOX i3 BU3HAYeHHAM KoeillieHTa Kope/Amii
3a JJOIIOMOTIOI0 IapHOTro MeTofy Ilepcona s BuABNEHHA
3B’13KiB MK OTpMMaHMMM [TOKasHMKaMU. 3a MiHIMaIbHUIA
TOpir BipOTigHOCTI NpUitHATO 3HaYeHHA p<0.05.

CriBBigHOIIEHHA YOIOBIKIB [0 XXiHOK (64 1o 63, Bifo-
Bigno) B rpyni CAK BHac/IiIok po3puBy aHeBpU3MIU CYAUH
TOJIOBHOTO MO3KY cTaHOBW/IO 1:1. B rpymi remoparigynoro
IHCY/IbTY HeaHEeBPU3MATUYHOI eTiOJIOTi1 CIIiBBifHOIIEHHSA
YOJIOBIKiB [0 XiHOK (95 110 63, BigmoBigHo) ckmamo 1.5:1.0.
binpma yacTnHa naiieHTiB 6yna IIpanesfaTHoro Biky. B
rpyni CAK 99 (78.0%) mauieHTiB 6ynmm BikoM MooziIe

PucyHok 3. JlokanisaLlia HeaHeBpU3MaTUYHOTO
remopariuyHoro iHcynbry y nauienTis 3 [CEH.

60 pokiB. B rpymni HeaHeBpM3MaTM4YHOIO KPOBOBUINBY
14 rpyna cknagana 114 (64.0%) nanieHTiB. OcHOBHUM
etionoriuaumM QakTOpOoM iHCYNBTY y Ipymi mauieHTiB 3
HeaHeBPM3MAaTUYHNMM KPOBOBIINBOM Oya HeliKOBaHa
rineproHiuHa xBopo6ay 112 (62.9%) mauieHTis.

PE3YJIbTATUA TA OBrOBOPEHHA
I3 127 maui€eHTiB 3 reMOpAriYHuM iHCY/IBTOM BHACITIIOK
CAK'y 12 nanieHTiB cnocTepiranncs cyfoMy Ha I049aTKy
3aXBOPIOBAHHA. Y KOXKHOTO 14-T0 Malli€eHTa eMi/IeNTUYHN
Hamaz OyB IepIIVM K/IiHIYHMM CUMIITOMOM XBOopo6u. I1o-
IIMPEHICTD eMIENTUYHNX Halla/liB CK/Iafjala BifIIOBigHO
9,5%. IIpu upbomy y 4 3 12 nanientiB CAK 3akiHumbcsa
neranpHO (1 3a mxanoro Glasgow Outcome Scale), mo
cxnagae 28,5% BCiX JeTaIbHUX BUIAZIKIB 3aikcoBaHUX
y rpyni nanientiB 3 CAK. OcHoBHIi K/1iHiHiKO-HeITpOBi3y-
asizaniizi xapakrepuctuky nanienTis 3 [CEH npu CAK
HaBefleHi y Tabmumi 1.

Crip 3asHauMTH, IO Y BCIiX Malli€HTIB, sAKi momepnn,
cMepTb HacTymmIa Bif mopropHoro CAK Ha ¢oni nosrop-
HuX cygoM. OfiHaK, B JaHiil cUTYyawii € ,IH/ICKYTa6e}II)HI/IM

867



Onecs |. Boposuk, Tapac O. CTygeHsK

— 4 CyJOMM IIPU3BE/IN JJO IOBTOPHOTI'O KPOBOBU/IMBY, YU
IIOBTOPHMII KpPOBOBU/IMB IIPU3BIB O CY/JOM.

Hamu 6yno nposeieHe NOPIiBHAHHSA CepefHbOrO 6amy
Buxony nauienris (GOS) y rpymi, ge mauieHTn mManu
cypomu (12 mamienTis) Ta y rpyni 6e3 cygom (115 ma-
nienTiB). Cepenniit mokasuuk GOS y rpymi 6e3 cygom
CTaHOBUB 4,1, TOAi AK y TPyl IaLli€HTIB 3 CyJOMaMu B
Ie610Ti 3aXBOPIOBaHHA CTaHOBUB 3,6. OCTaHHE, Ha HAaIlY
BYMKY, CBiJl4MTb IIPO T€, O CYIOMU € IPOTHOCTUYIHO
HeCIpUATINBUM (PaKTOPOM ILIOJ0 XOPOLIOr0 BUXOAY IPU
CAK. He Bussneno 3p’a3ky mixx possutkom I'CEH Ta
onikoro 1o mkanaM Hunt-Hess, WFNS, GCS Ta Fisher.
Y pocmippKyBaHiil HaMy TPYIIi IaHi IIKaayu He BIUIMBaIN
Ha MOXX/IMBICTb PO3BUTKY EIIJIENTUYHOIO HAIALy.

Posrmopin aHeBpK3M N0 /TOKaTi3allii HaBefeHO B TaOMNI
II. Binp11a yacTHA MALliEHTIB Ma/ aHEBPVI3MM IIEPEJHBO-
O HAIIBKi/IbLA apTepiaZbHOrO Koma KpoBoobiry (ACA/
AnterComA/MCA/ICA/OphtA) cynuH ronoBHOro Mo3Ky,
IPUYOMY CYMapHO B I1iif T0KaIi3aLii 6y/10 po3TaloBaHO
96 (75.6%) aHeBpu3M. Y rpymi nauiesTis 3 cygomamu 10
(83.3%) 3 12 aneBpu3M Oy/nu BUAB/IEH] B Liill JKe JIOKai-
3anii, y ogHoro mnaiieHTa Oy/a BUsBIeHa aHeBpU3Ma 3a-
JHbO-HIDKHBOI MO304KOBOI apTepil, Lije y OHOTO Nalji€HTa
- MHOXKMHHI aHeBpu3Myu (06uABI B Ai/AHI HepegHbOTO
HAIBKIZIbLIA).

I3 178 manjieHTiB 3 reMOpariYHUM iHCY/IBTOM HEaHEBPU3-
MAaTU4HOI eTioorii y 11 Ialli€HTiB CriocTepiraamncs CyfomMn
Ha II0YaTKy 3aXBOPIOBaHHA. BifIloBifHO mOmMMpeHicTh
I'CEH cranoBuna 6,2% i Ha Bigminy Bif nanienTis 3 CAK
HasIBHICTb eMi/IenTHYHNX HaIa/[iB B e0I0Ti 3aXBOPIOBaH-
Hs He [IOB’SI3yBaJIacs 3 MiIBUIIEHNM PiBHEM CMEPTHOCTI.
Ha Bigminy Bif rpynu nanientis 3 CAK cynomu He 3aBxan
Oynmu mepmmuM KriHivHUM cumnToMmoM. IlomupeHicTb
CY[OM Y IALi€HTiB 3 T€MOPAriYyHMMM iHCY/IbTAaMM Pi3HOI
€TiofIorii HaBe/IeHO Ha PUCYHKY 1.

Kpim Toro, Hamn 6y/0 nmpoBefieHO IIOPiBHAHHA PO3IO-
Jiy 110 JIOKa/i3alii KpOBOBWIMBY MK IalliEeHTaMM, AKi
mamn [CEH B pe61oTi reMopariqyHoro iHCynbTy HeaHe-
BpM3MaTMYHOI JI0Ka/li3alil, Ta nalieHTaMy, fAKi oro He
mamu (pucyHku 2 ta 3). Ik BUAHO 3 giarpaM, OCHOBHOIO
PisHMIIEI0 MIX I'PYIIaMH € Te, L0 PY MeJliaNbHill ToKali-
3anii kposoBunuBy I'CEH npakTu4Ho HiKonM He TpaniA-
erbcs. HaBnakm, 1aTepanbHa 10Kali3alis reMOparivyHoro
iHCYNIBTY CpusA€ PO3BUTKY eMieNTUYHMX Hanazis. Cip
3a3HAYNTIH, 1O Y OTHOTO IALliEHTa KPOBOBU/IMB MiT JIOKa-
i3yBaTHCs OB, HDXK B OfHIlT YacTLi FOJIOBHOT'O MO3KY.

Taxoxx Hamu 6y/10 IpoBefjeHe MOPIBHAHHA PO3Mipy
HeaHeBPU3MAaTNYHOIO IeMOPariYHoro iHCy/abTy B IpyIIi
nanienris 3 'CEH B ne6roTi Ta B rpymi 6e3 enienTUYHNX
Hanafis. CepeqHili fliaMeTp KpOBOBU/IMBY CTaHOBUB 47.0
MM Ta 46.8 MM, BiiIOBiIHO. JJOCTOBipHOI pi3HNIIi B pO3Mi-
Ppax KpOBOBWIMBY B JOCTI[PKYBaHMX I'PyTIax He BUABJIEHO.

BUCHOBKU

Bcranosneno, mo nomupericts 'CEH npu remopariu-
HOMY iHCYbTi ckmagae 7.5%: y rpyni nanienTtis 3 CAK
- 9.5%, y NmalLli€HTiB 3 reMOPAriYHNM iHCYJIbTOM HeaHe-
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BPU3MAaTUYHOI eTioNorii — 6.2%. Y 223 manienTis (73.1%)
reMopariuyHmit iHCynbT BinbyBca y Billi MeHIe 60 pokiB.
I3 178 mauieHTiB 3 reMOpAriYyHuM iHCY/IBTOM HeaHEBPU3-
MarynyHoI etionorii y 112 marjienTis iHcynbT BinbyBcs Ha
¢oHi HemikoBaHol rineproHiuHOI XBopobu. BussneHo,
I'CEH npu CAK Tpamiserbcs yacTillle Ipy JTOKamisanii
aHEBpU3MU B IepeIHbOMY HaIliBKi/IbLli apTepiaJbHOrO
MO3KOBOTO KOJIa KPOBOOOITry i acOII0ETbCA 3 MOTaHUM
KJIiHIYHUM IPOrHO30M. JIaTepabHa JI0KaIi3alis KpoBo-
BUJIMBY IIPY T€MOPAriYyHOMY iHCY/IBTi HeaHEBPU3MaTUYHOI
eTiosorii ToB’sA3yeTbcs 3 O1/IBIIIO0 IMOBIPHICTIO PO3BUTKY
eIIiIENTMYHOIO Halla/ly B TOCTPUII IIEPiofy, HiXX MeJjia/lbHa
nokarisanisa. Kpim Toro, He BUsAB/IeHO 3B’ 13Ky MK pO3Mi-
paMu iHCynbTreMaTOMU Ta IMOBipHicTIo po3BuTKy 'CEH.
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EPIGALLOCATECHIN-3-GALLATE PREVENTS DISRUPTION OF
CONNECTIVETISSUE IN PERIODONTIUM AND SALIVARY GLANDS
OF RATS DURING SYSTEMIC INFLAMMATION
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UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

ABSTRACT

Introduction: The connective tissue remodeling is essential for periodontal and salivary glands (SG) pathology. Recently there has been demonstrated the number of
pharmacological effects of green tea (Camellia sinensis) such as antioxidant, anti-inflammatory, anti-aging, antibacterial, antiviral and DNA-protective effects, associated
with the presence of epigallocatechin-3-gallate (EGCG) as an inducer of the Keap1/ Nrf2 / antioxidant response element signaling pathway. However, the EGCG effects on the
components of soft connective tissues of periodontium and SG are still unclear.

The aim: To investigate the effect of EGCG on markers of disruption of periodontal and submandibular SG connective tissues in rats during the conditions of experimental
systemic inflammation (SI).

Materials and methods: The studies were conducted on 30 white rats of the Wistar line, divided into 3 groups: the 1#included intact animals, the 2™ was made up of animals
afterinduced SI (by intraperitoneal administration of lipopolysaccharide Salmonella typhi), and the 3 included animals, which were injected EGCG (production of Sigma-Aldrich,
Inc., USA) intraperitoneally in a dose of 21.1 mg / kg 3 times a week, starting on the 30" day of Sl induction. The level of collagenolysis was assessed by the content of free
hydroxyproline (FHP). The process of depolymerization of proteoglycans and sialoglycoproteins was evaluated by determining their monomers, glycosaminoglycans (GAGs) and
N-acetylneuraminic acid (NANA) respectively. The molar roots exposure index (MREI) was calculated.

Results: Administering EGCG reduced the content of FHP by 33.3 % (p<0.01), the content of GAGs by 39.4% (p<0.02), and content of NANA by 34.3% (p<0.001) in the soft
periodontal tissues compared with the relevant findings in the second group of the animals. In this condition the concentration of these compounds in the calcified
components of periodontium (alveolar bone) lowered as well: FHP - by 41.9% (p<0.001), GAGs - by 41.0% (p<0.001), NANA - by 53.3% (p<0.001), MREI reduced to 27.1+1.6,
i.e.by 27.7% (p<0.01) compared with the relevant findings in the second group of the animals. The administration of EGCG also reduced the content of FHP by 37.8% (p<0.001),
the content of GAGs by 39.8% (p<0.001), and the content of NANA by 37.6% (p<0.001) in SG tissues compared with the relevant results of the second group of the animals.
Conclusions: The administration of EGCG under modeled systemic inflammation is an effective means of preventing and correcting the disruption of connective tissue of
periodontium and submandibular salivary glands in rats: it reduces collagenolysis and depolymerization of proteoglycans and glycoproteins.

KEY WORDS: signal pathway Keap1/Nrf2 / ARE, epigallocatechin-3-gallate, systemic inflammation, connective tissues disintegration, periodontium, salivary glands
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INTRODUCTION

The connective tissue play critical roles in the morphogen-
esis and differentiation of developing periodontium and
salivary glands (SG), provides their strength and rigidity,
in addition to multiple other functions [1, 2], but at the
same time is very sensitive to impacts caused by endo- and
exogenous pathogenic factors [3].

The extracellular matrix (ECM) composed of networks
of fibrillar proteins (collagen, elastin), accessory proteins,
hydrophilic heteropolysaccharides (glycosaminoglycans
- GAGs) that are either not attached (e.g. hyaluronan) or
are attached to proteins (proteoglycans), growth regulatory
proteins that are sequestered in the network, and proteases

and their inhibitors that regulate cleavage of ECM and
associated proteins [2]. In SG and periodontium ECM
directs cellular responses, including cell differentiation,
migration, and polarization. The GAGs chains can act as
reservoirs for various growth factors, e.g. fibroblast growth
factor receptors - FGF/FGF2, FGF7 [2].

The connective tissue of periodontium mainly contains
sulphated GAGs - chondroitin-4/6-sulphate, dermatan, etc.
[4, 5]. Their role consists in contributing to the formation of
collagen and elastane fibers, maintaining water-electrolytic
metabolism, providing selective permeability.

Connective tissue remodeling is essential for periodontal
and SG pathology. Complex pathogenic pathways control the
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Table I. Effect of EGCG on indices of periodontal connective tissue disruption during SI (M+m, n=30)

Calcified components

Soft components
X (alveolar bone)
Groups of the animals
FHP, GAGs, NANA, FHP, GAGs, NANA,
pmol/g pmol/g pmol/g pmol/g pmol/g pmol/g
Intact animals 4.08+0.48 1.93+0.34 4.56%0.17 3.06+0.28 1.70£0.30 2.01+£0.35

Animals with SI 6.78+0.35 * 3.224+0.34* 7.43+0.33 % 5.20+0.19* 2.9310.22 ** 4.33+£0.37 *
SI modeling + EGCG 4.52+0.31 ** 1.95£0.19 ** 4.88+0.36 ** 3.02+0.24 ** 1.73£0.04 ** 2.02+0.23 **

Note (in table I-I1): * — P<0.05 compared with values of intact rats,
** — p<0.05 compared with values of the second group.

balance ECM synthesis / degradation. This applies, in particu-
lar, to inflammatory and dystrophic diseases of periodontium
and SG against metabolic disorders, the leading pathogenesis
link of which is systemic inflammation (SI) [6, 7]. The de-
velopment of connective tissue disruption is considered as a
consequence of the long activation of certain redox-sensitive
transcription factors (NF-«kB, AP-1) [8, 9]. This causes the
expression of genes of inflammatory cytokines, metallopro-
teinases (MMPs), inducible nitric oxide synthase, etc., which
can induce proteolytic and oxidative-nitrosative stress 10, 11].

Recently there has been demonstrated the number of
pharmacological effects of green tea (Camellia sinensis) such
as antioxidant, anti-inflammatory, anti-aging, antibacterial,
antiviral and DNA-protective effects, associated with the
presence of epigallocatechin-3-gallate (EGCG) in its chemi-
cal composition [12]. The experimental studied have proven
the action mechanism of this polyphenol is implemented
through the activation of Nrf2 due to proteolysis of an inhib-
itory protein Keap1 [13, 14]. This way enhances antioxidant
activity of a number of enzymes through cis-acting en-
hancer sequence, known as antioxidant response element
(ARE) [15, 16]. A particular role of ARE is determined by
the fact that the condition of NF-kB- and AP-1-associated
signaling pathways depends on its activity [17, 18].

However, the EGCG effects on the components of soft
connective tissues of periodontium and SG are still unclear.
Solving this problem will enable to evaluate the role of this
polyphenol as a potential means of pathogenetic therapy
of inflammatory and dystrophic diseases of periodontal
tissues and salivary glands.

THE AIM

The aim of the present study was to investigate the effect
of an inducer of the Keapl / Nrf2 / ARE epigallocate-
chin-3-gallate on markers of disruption of periodontal
and submandibular SG connective tissues in rats during
the conditions of experimental SI.

MATERIALS AND METHODS

The studies were conducted on 30 white rats of the Wistar
line weighing 180-220 g, divided into 3 groups: the 1*
included intact animals, the 2" was made up of animals
after induced SI, and the 3" included animals, which were
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injected EGCG (production of Sigma-Aldrich, Inc., USA)
intraperitoneally in a dose of 21.1 mg / kg 3 times a week,
starting on the 30" day of SI induction.

SI was induced by intraperitoneal administration of
lipopolysaccharide (LPS) Salmonella typhi (pyrogenalum,
“Medgamal’, Russia) in a dose that stimulated rise in tem-
perature by 1.5 °C according to the scheme [19]: during the
first week, 4 minimum pyrogenic doses (MPD) of 0.4 ug /
kg of rat mass were administered 3 times a week. During
the following seven weeks of the experiment, rats were
given 4 MPD / kg of body weight once a week.

The research was conducted in compliance with the
standards of the Convention on Bioethics of the Council
of Europe’s ‘European convention for the protection of
vertebrate animals used for experimental and other sci-
entific purposes’ (Strasbourg, 18.111.1986). The animals
were decapitated with ethereal anesthesia. Soft (gingiva
and periodontal ligament) and calcified (alveolar bone)
components of periodontium, as well as homogenate of
submandibular SG were the objects of the study.

The level of collagenolysis was assessed by the content
of free hydroxyproline (FHP) [20]. The process of depo-
lymerization of proteoglycans and sialoglycoproteins was
evaluated by determining their monomers - GAGs [21]
and N-acetylneuraminic acid (NANA) [22] respectively.

Using a light microscope with an eyepiece micrometer,
we estimated the distance from the dental alveolus edge to
the lower edge of the crown of the third molar (L) and the
distance from its alveolus edge to the upper edge of the dental
crown (L,) with the subsequent calculation of the molar root
exposure index (MREI) by the formula: MREI =L /L,

The findings obtained were statistically processed. To
verify the normality distribution, the Shapiro-Wilk test was
applied. If they corresponded to the normal distribution,
then the Student’s t-test was used to compare indepen-
dent samples. When the results ranges were not subject to
normal distribution, statistical processing was performed
using a nonparametric method, the Mann-Whitney test.
Statistical calculations were performed using the “Statist-
icSoft 6.0” program.

RESULTS AND DISCUSSION
SImodeling resulted in the changes in biochemical markers
of depolimerization of collagens, proteoglycans and gly-
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Table I. Effect of EGCG on indices of SG connective tissue disruption during SI (M+m, n=30)

Groups of the animals FHP, pmol/g GAGs, pumol/g NANA, umol/g
Intact animals 3.21+0.25 1.41+£0.16 3.51+0.07
Animals with SI 5.29+0.12 * 2.59+0.10 * 5.61+0.28 *
SI modeling + EGCG 3.29+0.18 ** 1.56+0.05 ** 3.50+0.23 **

coproteins in the tissues of periodontium (Table I). Thus,
the FHP content went up by 66.2% (p<0.01), GAGs - by
66.8% (p<0.05), NANA - by 62.9% (p<0.001) in the soft
periodontal tissues.

Concentration of these compounds in the calcified
components of periodontium (alveolar bone) increased as
well: FHP - by 69.9% (p<0.001), GAGs - by 72.4% (p<0.02),
NANA - by 2.2 times (p<0.01).

These results are the evidence for the activation of the
processes of collagenolysis and depolymerization of pro-
teoglycans and sialoglycoproteins in both soft and hard
periodontal tissues under modeled SI.

Resent studies have demonstrated the ability of Keapl
/ Nrf2 / ARE system to control other redox-sensitive ele-
ments, including NF-kBi AP-1[17, 18]. It has been shown
the activation of NF-«kB and AP-1 enhances collagenase-3
(MMP-13) gene expression [23]. At that NF-«kB expression
correlates better than AP-1 with MMP expression. It has
been shown the activation of NF-«B is an important link in
the pathogenesis of collagenolysis and proteoglycans depo-
lymerization in the periodontal tissues under experimental
metabolic syndrome. Introduction of an inhibitor of the
nuclear translocation of NF-«xB 4-methyl-N-(3-phenylpro-
pyl) benzene-1,2-diamine in these conditions reduces the
amount of FHP and GAGs in periodontal tissues [24]. It
has been demonstrated the ability of neuronal nitric oxide
synthase to limit the disruption of periodontal connective
tissue associated with NF-kB down-regulation [11].

The connective tissues disruption is regarded as a critical
mechanism in damaging to periodontium during the action
of systemic (emotional and pain stress) [3] and local factors
of periodontitis [7], and it impedes periodontal regenerative
therapies and tissue engineering in periodontology [25].

Figure 1 illustrates the changes in MREI, which char-
acterize the degree of alveolar process resorption. In rats
exposed to modeled SI, MREI increased up to 37.5+2.2
(25.0£1.4 in intact animals), i.e. by 50.0% (p<0.01).

Administering EGCG reduced the content of FHP by
33.3 % (p<0.01), the content of GAGs by 39.4% (p<0.02),
and content of NANA by 34.3% (p<0.001) in the soft peri-
odontal tissues compared with the relevant findings in the
second group of the animals.

In this condition the concentration of these compounds
in the calcified components of periodontium (alveolar
bone) lowered as well: FHP - by 41.9% (p<0.001), GAGs -
by 41.0% (p<0.001), NANA - by 53.3% (p<0.001), MREI
reduced to 27.1+1.6,i.e. by 27.7% (p<0.01) compared with
the relevant findings in the second group of the animals.

The results indicate the activation of the processes of
collagenolysis and depolimerization of proteoglycans and
sialoglycoproteins in soft and hard periodontal tissues
during modeled SI.

Taking into account that all of the above markers of con-
nective tissue disruption depend on the NF-kB activation,
we can assume that the result of the positive effect of EGCG
as an inductor of the Keap1 / Nrf2 / ARE system is related
to the NF-kB signaling limits. Previously it was shown
that LPS induced NF-«kB activation could be attenuated by
diverse Nrf2 activators, such as phenethyl isothiocyanate,
sulforaphane and curcumin [17]. The administration of
the compounds significantly inhibited phosphorylation
in the site of IxB kinase (IKK) / NF-xB inhibitor (IxB) and
p65 NF«B subunit nuclear translocation, consequently al-
leviating NF-«kB signaling [26]. It was also reported on the
possibility to reduce IKKP activity [27] and caspase-me-
diated proteolysis of NF-kB/p65 [28] by using EGCG.
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SI modeling resulted in the changes in biochemical
markers of depolymerization of collagen, proteoglycans
and glycoproteins in the tissues of SG (Table II). Thus, the
content of FHP grew up by 64.8% (p<0.001), the content
of GAGs by 83.7% (p<0.001), and the content of NANA
by 59.8% (p<0.001).

Early studies documented the importance of the inter-
stitial ECM and epithelial-cell associated basement mem-
brane in maintaining the structure of the epithelial lobules
and implied that the SG connective tissue participates in
regulating the process of branching morphogenesis and in
facilitating exocrine secretion by the acinar structures [2].
The ECM and basement membrane is a dynamic structure
that undergoes remodeling during SG morphogenesis and
differentiation and participates in mediating changes in
tissue shape [2].

The connective tissues disruption is considered as a
critical link in the pathogenesis in structural failure and
dysfunction of different organs, including SG during the
systemic pathology [29]. The role of NF-«B activation
in the mechanisms of these processes has been already
proven [30].

The administration of EGCG reduced the content of
FHP by 37.8% (p<0.001), the content of GAGs by 39.8%
(p<0.001), and the content of NANA by 37.6% (p<0.001)
in SG tissues compared with the relevant results of the
second group of the animals.

The ability of EGCG to suppress the NF-«B activation
is an important feature of this polyphenol that creates the
preconditions for the successful implementation of the
cytoprotective properties of Keapl / Nrf2 / ARE signaling
pathway.

Non-toxicity of EGCG is a benefit, which distinguishes
it from most NF-kB activation inhibitors, the use of which
is accompanied by a number of side effects [31].

CONCLUSIONS

Thus, the administration of epigallocatechin-3-gallate un-
der modeled systemic inflammation is an effective means
of preventing and correcting the disruption of connective
tissue of periodontium and submandibular salivary glands
in rats: it reduces collagenolysis and depolymerization of
proteoglycans and glycoproteins.
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STRESZCZENIE

Wstep: Umiejetnos¢ udzielenia pierwszej pomocy, a szczegdlnie prowadzenia resuscytagji krazeniowo-oddechowej (RKO) zgodnie z wytycznymi Europejskiej Rady Resuscytadji
(ERC— European Resuscitation Council) jest kluczowym elementem niesienia pomocy i ratowania 0s6b z przedszpitalnym nagtym zatrzymaniem krazenia (NZK). Jak
rekomenduja wytyczne ERC 2015, jednym z najwazniejszych krokow, jakie trzeba podjac, aby zwiekszy¢ odsetek przeprowadzania RKO przez uczestnikow lub swiadkow NZK jest
nauczanie tych umiejetnosc wszystkich dzieci w szkotach. Liczne badania wykazaty, ze dzieci w wieku szkolnym sg nastawione pozytywnie do nauki resuscytagji, a ponadto s3
waznymi multiplikatorami wiedzy, gdyz chetnie przekazuja nabyte informacje cztonkom rodziny i najblizszemu otoczeniu.

Cel pracy: Poznanie opinii mtodych 0s6b odnosnie potrzeby edukacji w zakresie pierwszej pomocy oraz okresu, w ktorym najlepiej jest rozpocza¢ nauke w tym zakresie.
Materiat i metody: W badaniu udziat wzieto 498 os6b, studentdw réznych typéw uczelni wyzszych, metoda badawcza byt internetowy sondaz diagnostyczny, narzedziem
autorski kwestionariusz ankiety.

Wyniki: W badaniu udziat wzieto 309 kobiet (62%) i 189 (38%) mezczyzn. Ankietowani to osoby miode pomiedzy 18-30 rokiem zycia. Prawie wszyscy respondenci (97,2%) sa
zdania, Ze nauka pierwszej pomocy powinna by¢ obowiazkowa w toku edukagji szkolnej. Wiekszos¢ respondentow (76,7%) wyrazito opinie, Ze nalezy aktualizowac wiedze dotyczaca
pierwszej pomocy, 16,3% nie miato zdania na ten temat, natomiast jedynie 7,0% przebadanych uwaza, ze nie ma takiej potrzeby. Prawie potowa ankietowanych (48,3%) jest zdania,
7e nauka pierwszej pomocy powinna odbywac sie poczynajac od szkoty podstawowej, natomiast 30,3% respondentéw sadzi, ze nalezy edukowac dzieci juz w wieku przedszkolnym.
Whioski: Zdecydowana wiekszos¢ ankietowanych uwaza edukacje w zakresie pierwszej pomocy za istotng i potrzebng w toku ksztatcenia. Osoby mtode sa Swiadome potrzeby
¢wiczenia umiejetnosc oraz powtarzania i aktualizowania informadji z zakresu pierwszej pomocy. Przewazajaca cze$¢ respondentéw jest zdania, ze edukacje w tym zakresie
nalezy rozpoczyna¢ bardzo wezednie, juz nawet w okresie przedszkolnym.

StOWA KLUCZOWE: pierwsza pomoc, edukacja, studendi, opinie, zachowania prozdrowotne

ABSTRACT

Introduction: The ability to provide first aid, especially cardiopulmonary resuscitation (CPR) in accordance with the guidelines of the European Resuscitation Council (ERC) is a key elementin
helping and rescuing people with pre-hospital cardiac arrest. As recommended by the ERC 2015 guidelines, one of the most important steps to be taken to increase the rate of CPR appraisal
by participants or cardiac arrest witnesses is to teach these skills to all children in schools. Numerous studies have shown that school-age children are positive about learning resuscitation,
and moreover, they are important multipliers of knowledge because they are happy to transmit the information they receive to family members and the closest surroundings.

The aim: To get to know the opinions of young people about the need for first aid education and the period in which it is best to start learning in this area.

Materials and methods: The study was attended by 498 people, students of various types of universities, the research method was an online diagnostic survey, a self-help
questionnaire tool.

Results: The study involved 309 women (62%) and 189 (38%) men. The respondents are young people between 18-30. Almost all respondents (97.2%) are of the opinion that
learning first aid should be compulsory in the course of school education. The majority of respondents (76.7%) expressed the opinion that the knowledge regarding first aid
should be updated, 16.3% had no opinion on this subject, while only 7.0% of respondents believed that there was no need to do so. Almost half of respondents (48.3%) are of
the opinion that learning first aid should take place from the elementary school, while 30.3% of respondents think that they should be educated at pre-school age.
Conclusions: The vast majority of respondents consider first aid education to be significant and needed during education. Young people are aware of the need to practice skills and
to repeat and update information on first aid. The majority of respondents are of the opinion that education in this area should be started very early, even in the pre-school period.

KEY WORDS: first aid, education, students, opinions, pro-health behaviors
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WSTEP

Dzieci uczg si¢ poprzez nasladowanie zachowan osob, ktére
obserwujg, i bardzo czesto na tej podstawie budujg swojg
wiedze, postawy i wzorce zachowan. Postrzeganie przez
dziecko zdrowia ksztaltowane jest w rodzina, szkole, jak
réwniez poprzez doswiadczenia i interakcje z otoczeniem.
Nabywanie wiedzy i umiejetnosci ksztattowania zachowan
prozdrowotnych we wczesnym wieku (zanim u dzieci zaczng
pojawiac sie niezdrowe nawyki) daje pozytywne efekty. Dzieci
powinny by¢ od jak najmtodszych lat uczone wiasciwych
zachowan zdrowotnych, jak i umiejetnosci niesienia pomo-
cy w naglych zdarzeniach. Najskuteczniejszym sposobem
promowania zdrowia w szkolach jest rozwoj programéw
edukacji zdrowotnej [1, 2]. W Polsce zgodnie z art. 166 ustawy
o powszechnym obowigzku obrony Rzeczypospolitej Polskiej
uczniowie ostatnich klas szkét podstawowych oraz szkot
ponadpodstawowych podlegaja obowigzkowi uczestnictwa
w zajeciach z zakresu edukacji dla bezpieczenstwa (EDB).
Przedmiot edukacja dla bezpieczenstwa realizowany jest
w wymiarze jednej godziny tygodniowo i konczy sie ocena
na $wiadectwie szkolnym [3]. W ramach tego przedmiotu
uczniom przekazywane s3 umiejetnosci teoretyczne oraz
praktyczne dotyczace wlasciwego zachowania sie w r6znego
rodzaju sytuacjach trudnych, stwarzajacych zagrozenie dla
zdrowia i zycia. Tresci ksztalcenia w ramach EDB obejmuja
nastepujace zagadnienia: bezpieczenstwo panstwa, samoobro-
na, obrona cywilna, organizacja dziatan ratowniczych, eduka-
cja zdrowotna oraz pierwsza pomoc. Jednak, jak podkreslono
w podstawie programowej przedmiotu, do najwazniejszych
tematow w czasie realizacji zaje¢ z przedmiotu EDB naleza
pierwsza pomoc i edukacja zdrowotna. Jest to uzasadnione
potencjalnie najwigksza praktyczng przydatnoscia tej wiedzy
oraz mozliwoscig wykorzystania jej w zyciu codziennym. Edu-
kacja zdrowotna ma uwzglednia¢ najwazniejsze informacje na
temat ochrony i poprawy zdrowia, w tym praktyczne wska-
z6wki dotyczace whasciwych zachowan zdrowotnych, takich
jak stosowanie prawidlowo zbilansowanej diety, uprawianie
regularnej aktywnosci fizycznej czy poznanie umiejetnosci
radzenia sobie ze stresem. Z kolei w ramach pierwszej po-
mocy uczniowie majg pozyskac umiejetnosci rozpoznawania
stanow zagrozenia oraz reagowania na nie, za szczeg6lnym
naciskiem na wiasciwe postepowanie z osobami, u ktérych
wystapito nagle zatrzymanie krazenia [4].

CEL PRACY

Celem pracy bylo poznanie opinii mlodych oséb odnosnie
potrzeby edukacji w zakresie pierwszej pomocy oraz okresu,
w ktérym najlepiej jest rozpocza¢ nauke w tym zakresie.

MATERIAL | METODA

Badania przeprowadzono od sierpnia 2015 roku do czer-
wca 2016 roku na grupie 498 studentéw réznych typow
uczelni wyzszych w calym kraju. Metoda badawcza zasto-
sowang w pracy byl sondaz diagnostyczny, za$ narzedziem
autorski kwestionariusz ankiety internetowej. Studenci
bioracy udzial w ankiecie byli informowani o takiej moz-
liwosci droga elektroniczng. Wypelnienie ankiety bylo do-

browolne i anonimowe. Uzyskane wyniki badan poddano
analizie statystycznej. Wszyscy bioracy udzial w ankiecie
byli studentami uczelni wyzszych i mieli ukonczone 18 lat.
Tytul ankiety brzmiat ,,Pierwsza pomoc wéréd studentéw”.

WYNIKI

W badaniu udziat wzieto 309 kobiet i 189 mezczyzn,
stanowigc odpowiednio 62% i 38% grupy badanej. Anki-
etowani to osoby mlode pomigdzy 18. a 30. rokiem Zycia,
z czego najliczniejsza grupa (43,20% respondentow)
stanowily osoby w wieku 20-21 lat, kolejng grupa pod
wzgledem liczebnosci byly osoby pomiedzy 22 a 23 r.z. -
27,90%, respondenci w wieku 24-25 lat stanowili 13,40%,
osoby najmlodsze pomiedzy 18 a 19 r.z. stanowity 12,2%.
Najmniej liczna byla grupa najstarszych respondentéw
pomiedzy 26 a 30 r.z. - 2,40%, natomiast 0,80% anki-
etowanych nie podalo swojego wieku.

Ankieta skierowana byla do studentéw uczelni wyzszych.
Najliczniejsza grupa respondentéw (41%) byli studenci
uczelni technicznej, a 27,7% ankietowanych ksztalcilo sie
na uczelni o profilu medycznym. Na rycinie 1. przedsta-
wiono procentowy udzial w badaniu studentéw poszcze-
golnych typow uczelni wyzszych.

Zdecydowana wigkszos¢ ankietowanych (92%, n=457)
zadeklarowala, ze zna zasady udzielania pierwszej pomocy.

Gléwnym miejscem zdobywania wiedzy z zakresu
pierwszej pomocy byta szkota — odpowiedzialo tak 42,5%
badanych. Druga grupa respondentéw (15,5%) zadeklaro-
wala, ze udzielania pierwszej pomocy nauczyta si¢ na stu-
diach (zdecydowana wigkszos¢ z nich to studenci uczelni
medycznej), a kolejna grupa (14,7%) odpowiedziala, ze
w ramach kursu na prawo jazdy (Ryc. 2).

Prawie wszyscy ankietowani (97,2%) byli zdania, ze na-
uka pierwszej pomocy powinna by¢ obowigzkowa w toku
edukacji szkolnej, jedynie 1,8% badanych uznalo, ze nie
powinna by¢ obowigzkowa, a 1% nie miato zadania na
ten temat.

Kolejne zagadnienie poruszane w badaniu dotyczylo
opinii studentéw na temat okresu, w ktérym najlepiej jest
rozpocza¢ nabywanie wiedzy i umiejetnosci udzielania
pierwszej pomocy.

Prawie polowa ankietowanych (48,3%) uznala, ze nauka
pierwszej pomocy powinna odbywa¢ sie poczynajac od
szkoly podstawowej, 30,3% przebadanych byto zdania,
ze nalezy edukowac dzieci juz w przedszkolu, a 20,6%
respondentdw wyrazito opinig, Ze najlepszym czasem na
nauke pierwszej pomocy jest wiek gimnazjalny (Ryc. 3).

Wiekszos¢ respondentéw (76,7%) bylo zdania, ze nalezy
aktualizowa¢ wiedze dotyczaca pierwszej pomocy, 16,3%
nie mialo zdania na ten temat, natomiast 7,0% przebada-
nych uznalo, ze nie ma potrzeby aktualizowania wiedzy
w zakresie pierwszej pomocy. Ankietowani poproszeni
o uzasadnienie potrzeby aktualizowania wiedzy podawali
nastepujace powody: 47,1% zadeklarowalo, ze z uwagi na
zmieniajace si¢ zalecenia dotyczace algorytmu postepo-
wania ratunkowego, rozwdj nauki i postep w medycynie,
35,1% podalo, ze nalezy powtarza¢ i regularnie przypomi-
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Ryc. 1. Procentowy rozktad
respondentéw zgodnie z typami
uczelni, na ktdrych studiowali

Ryc. 2. Miejsce zdobywania
wiedzy z zakresu pierwszej
pomocy a odpowiedzi
badanych.

Ryc. 3. (zas rozpoczecia
edukacji w ramach pierwszej
pomocy a opinie badanych.
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nac sobie zalecenia postepowania ratunkowego w zakresie
NZK, poniewaz s3 to umiejetnosci, ktore tatwo ulegaja
zapomnieniu, a powinny by¢ dobrze znane, aby wykonywac
je bez dluzszego zastanowienia, automatycznie, za$ 19,4%
przebadanych nie uzasadnito swojego zdania.

W ostatnim pytaniu poproszono ankietowanych o wyra-
zenie opinii czy bedac $wiadkiem zdarzenia, gdzie zagro-
zone byloby ludzkie zycie udzieliliby pierwszej pomocy.
Przewazajgca czg$¢ ankietowanych (81,5%) zadeklarowata
che¢ niesienia pomocy poszkodowanym, 12,7% nie wie, jak
zachowalaby si¢ w tej sytuacji, a 5,8% badanych wyrazilo
opnie, ze nie udzielitoby pomocy.

DYSKUSJA

Intencja przeprowadzonego badania bylo zidentyfikowanie
nastawienia mtodych oséb (studentéw réznego typu uczelni
wyzszych) do obowigzkowej edukacji w zakresie pierwszej
pomocy. Jak wynika z badan wlasnych zdecydowana
wigkszos¢ mlodych oséb jest zdania, ze edukacja w tym
zakresie jest potrzebna i powinna by¢ obowigzkowa. Wyn-
iki badania przeprowadzonego przez Olejniczak, Miciuk
i Religion, ktore ocenialy stan wiedzy na temat udzielania
pierwszej pomocy studentéw pielegniarstwa Warszawskiego
Uniwersytetu Medycznego wykazaly, ze 53% badanych nie
chcialoby uczeszczac na dodatkowe zajecia z pierwszej pom-
ocy organizowane przez Uniwersytet Medyczny [5]. Badania
wlasne wskazuja, ze wigkszos$¢ ankietowanych (76,7%) jest
zdania, ze nalezy aktualizowa¢ wiedze z zakresu pierwszej
pomocy, oraz ze nalezy regularnie ¢wiczy¢ umiejetnosci
RKO. To bardzo pozytywny wynik, zwlaszcza, ze wiele
polskich badan wskazuje na niezadowalajacy stan wiedzy
z zakresu pierwszej pomocy zaréwno posrod ucznidéw
i studentdw, jak i 0s6b dorostych [6-10].

W badaniach wlasnych przewazajaca wigkszos$c¢ respon-
dentéw (78,6%) zaopiniowala, ze edukacje w zakresie
pierwszej pomocy powinno si¢ rozpoczynac juz w dzie-
cinstwie. Prawie potowa badanych (48,3% respondentéw)
wskazala jako najlepszy czas na poczatek edukacji w tym
zakresie szkote podstawowg, za$ 30,3% — przedszkole.
Wielu badaczy [11-14] podkresla znaczenie wczesnego
rozpoczecia przyswajania tej wiedzy. Abelairas-Gomez
i wsp. zaobserwowali, ze dopiero okolo 13 r.z. dzieci osig-
gaja odpowiednia wage i wiek, aby wykona¢ minimalnej
jakosci resuscytacje krazeniowo-oddechowej podobna do
tej wykonywanej przez osoby doroste [15]. Jednak inten-
cja nauczenia pierwszej pomocy dzieci od najmlodszych
lat jest przede wszystkim utrwalenie ich wlasciwej po-
stawy, naturalnego odruchu udzielania pomocy osobom
poszkodowanym oraz zapamigtanie najwazniejszych nu-
merdéw alarmowych, gdyz jak donosza media nawet mate
dzieci wielokrotnie byly w stanie samodzielnie wykona¢
telefon i wezwac specjalistyczng pomoc, bedac jednym
$wiadkiem naglego zdarzenia. Jak pokazujg badania juz
dzieci w wieku przedszkolnym sg w stanie uczy¢ sig, jakie
zastosowaé w praktyce podstawowe umiejetnosci z za-

kresu pierwszej pomocy. Bollig, Myklebust i @stringen
zbadali efekty nauczania pierwszej pomocy w przedszkolu

na grupie 10 dzieci w wieku 4-5 lat. Po dwoch miesigcach
od ukonczeniu kursu 70% dzieci potrafito podac wtasci-
wy numer telefonu alarmowego, 60% dzieci prawidtowo
ocenialo oddychanie u poszkodowanego, a 40% uczestni-
kow wlasciwie wykonato pozostale zadania (np. ulozenie
w pozycji bezpiecznej). Autorzy zaobserwowali réwniez,
ze nauczanie pierwszej pomocy zwigkszyto u dzieci po-
ziom empatii [16]. Ponadto, jak wynika z analizy innych
badan miodsze dzieci, ktére byty wcze$nie edukowane
w zakresie pierwszej pomocy podczas kolejnych szkolen
(w starszym wieku) maja szanse¢ rozszerzy¢ swoja wiedze
ijg udoskonali¢ [17, 18].

W 2010 roku Komisja UE w ramach programu poprawy
bezpieczenstwa na drogach zalozyla cel zmniejszenia o po-
fowe do 2020 r. facznej liczby ofiar $miertelnych wypadkow
drogowych we wszystkich krajach Unii Europejskiej. Aby
to osiagna¢, wyznaczono 7 celow strategicznych. Jednym
z nich bylo zwigkszenie skutecznos$ci udzielania pierwszej
pomocy [19, 20]. W Polsce, zgodnie z art. 23 ust. 2 pkt 3
ustawy z dnia 5 stycznia 2011 r. o kierujacych pojazdami,
szkolenie osoby ubiegajacej sie o uzyskanie uprawnienia do
kierowania motorowerem lub pojazdem silnikowym musi
obowigzkowo zawiera¢ nauke udzielania pierwszej pomocy
przeprowadzang w formie wykladéw i zajec praktycznych
[21]. W badaniach wlasnych dos¢ liczna grupa — 14,7%
respondentéw, wyrazila opinie, ze to wlasnie podczas
kursu na prawo jazdy pozyskala umiejetnosci udzielania
pierwszej pomocy. Wszyscy jesteSmy uczestnikami ruchu
drogowego i wszyscy ponosimy odpowiedzialno$¢ za jego
zwigkszenie. Edukacja w zakresie pierwszej pomocy os6b
ubiegajacych sie o uprawnienia do kierowania pojazdami
prowadzona w formie zaje¢ praktycznych dotyczacych
przede wszystkim postepowania w stanach bezposredniego
zagrozenia zycia i koniczgca si¢ obowigzkowym egzaminem
moze by¢ jednym z czynnikéw prowadzacych do zmniej-
szenia liczby ofiar wypadkéw drogowych.

W badaniu wlasnym przewazajaca wigkszos¢ ankietowa-
nych (81,5%) wyrazila opinie, ze podjetaby sie udzielania
pierwszej pomocy beda swiadkiem zdarzenia, w ktérym
zaistniataby taka potrzeba. Bardzo podobne wyniki podali
Mariusz Goniewicz i wsp., ktdrzy przebadali 500-osobowg
grupe ucznioéw szkot srednich oraz studentow z wojewodz-
twa lubelskiego. W ich badaniach réwniez 80% responden-
tow zadeklarowalo gotowos$¢ do podjecia dziatan w sytuacji
konieczno$ci udzielenia pierwszej pomocy [22].

WNIOSKI

Ankietowani (92%) zadeklarowali, ze znaja zasady udzielania
pierwszej pomocy, a beda swiadkiem zdarzenia, w ktérym
zagrozone byloby ludzkie Zycie, przewazajaca wiekszos¢
(81,55%) zdecydowalaby sie podja¢ dzialania ratunkowe.
Gléwnym miejscem pozyskania wiedzy z zakresu pierwszej
pomocy przez ankietowanych byla szkota, 42,5% badanych
zadeklarowalo, pozyskanie kompetencji w tym zakresie
w ramach zaje¢ z przedmiotu edukacja dla bezpieczenstwa.
Respondenci byli zdania, Ze nauka udzielania pierwszej po-
mocy powinna by¢ obowigzkowa w toku edukacji szkolnej,
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najlepiej juz w szkole podstawowej (48,4%) badz przedszkolu
(30,3%). Wigkszos¢ respondentdw (76,7%) odpowiedziata,
ze nalezy co jaki$ czas przypominac sobie i aktualizowac¢
wiedze dotyczaca zasad udzielania pierwszej pomocy.

Pierwszej pomocy w przypadku naglego zatrzymania
krazenia powinien udzieli¢ kazdy swiadek zdarzenia poste-
pujac zgodnie z wytycznymi Europejskiej Rady Resuscytacji.
Nauczanie pierwszej pomocy powinno rozpoczynac jak naj-
wczesniej, czyli juz w okresie przedszkolnym oraz trwaé przez
nastepne lata nauki i pracy zkazdorazowym przypominaniem
czynnosci ratujacych zycie. Regularne powtarzanie wiedzy
i umiejetnoéci w zakresie pierwszej pomocy jest pozadane,
gdyz zwigksza szanse na ich utrwalenie i moze przyczynic sie
do uratowania czyjegos zycia. Studenci wszystkich kierunkdw,
podczas trwania studiéw powinni uczestniczy¢ w obowigz-
kowych zajeciach z zakresu pierwszej pomocy.
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BIZIbHOPAOUKAJIbHE OKUCJIEHHA NINIAIB,
FEMOKOATYJIIOI04I BNACTUBOCTI POTOBOI PIAUHI Y
NMALIEHTIB 3 FAJIbBAHO30M

lOpiit . Cunenko, Tetana B. llepenenoBa, Mapuna B. Xpe6op, boraan 0. Cunenko, Onena A. lucapenko
BULLIA IEPXXABHUI HABYATTBHUI 3AKNIALL YKPATHY, YKPATHCbKA MEAWYHA CTOMATONOTIYHA AKAZIEMIA, NONTTABA, YKPATHA

PE3IOME

Bcryn: 3axBopioBaHHA OpraHiB NOPOXHUHI PoTa, AKi 06yMOBNEHi N0ABOIO ranbBaHIuHMX NoTeHLaniB 3a HAABHOCTI B POTOBIli NOPOXHMHI MeTaneBux BKIoUeHb, 3aiiMatoTh
3HayHe MicLe B KNiHiLi opToneauyHoi cromatonori.

Meroto gocnimKeHHA (Tano BUBYEHA peaKLili BiNbHOPaANKANbHOMO OKNUCIEHHA NiNIAIB Ta reMoKoaryniolymx BNaCcTUBOCTeN B POTOBIil PiAHI y NALi€HTIB 3 ranbBaHO30M.
Marepianu i metoau: g Hawmum cnocTepexeHHAM 3HAX0AMANCH 7 0Ci6, L0 He Manu B POTOBIil NOPOXHUHI OPTONEANYHUX KOHCTPYKLIN, L0 BIgHOCUNMCA A0 rpynu
3/10POBUX NALiEHTIB — NepLua rpyna, Ta 22 NaLieHTiB, L0 KOPUCTYBANMCA OPTONEANYHUMM KOHCTPYKUiAMY. Cepes HUX 7 0cib 3 MeTanokepamiuHumm mocTonogioHumm
npoTe3amu cknanu apyry rpyny i 15 oci6 3 meTaneBumu CyuinbHOAUTUMU MOCTONOAIGHMMY | NAAHUMU MOCTONOAIGHMMY NPOTE3amMi 3 TaNbBaHO30M — TpPeTIo
rpyny BiAnoBiaHo. [InA 3'ACYBaHHA CTaHy BiNbHO PafKanbHOro OKMCNEHHA POTOBOT PiNHI BUBYANM KIHETUKY HAKOMUYEHHA MaNOHOBOTO Aianb/erify, akTUBHICTb
CcynepokcuaaMmyTasu, katanasu. JocnigxyBanu Taki NoKasHUKI reMOKOAryniowynX BRacTMBOCTE poToBOT PiAMHM: Yac pekanbumdikawii , npoTpomBiHie yac,
TPOMOiHOBMIA Yac, GiOPUHONITUUHY aKTUBHICT.

Pe3ynbtati: [py BUBYEHHI (TaHy BiNbHOPaANKANbHOIO OKUCIEHHA POTOBOI PiAMHM MIN BIAMIYanW JOCTOBIPHO BULLWIA PiBEHb LNX peaKLiilt B Apyriil Ta TpeTiil rpynax
0bcTexeHunx. lpo e CBiYNTL 3pOCTAHHA PiBHA MaNoHOBOrO Aianbaerify B Apyriil i TpeTili rpynax obcTexeHmx nauieHTis. Hamu 3adikcoBaHi OCTOBIPHO BULLi NOKA3HMKN
MasnoHOBOro AianbAerify poToBoi pidnkn B TPETili rpyni B NOPiBHAHHI 3 Apyroto. Y nauienTiB Apyroi Ta TpeTboi rpyn 3adikcoBaHa NiABULLEHA AKTUBHICTb KaTanasi B poToBiii
piuHi. Mpy BUBYEHHI reMOK0aryniorumxX BNACTUBOCTEIA POTOBOT PiMHIA Mi CIOCTEPIrani TEHAEHLiK0 10 3MEHLLEHHA Yacy pekanbuudikawii i 36inblweHHA npoTpomM6iHOBOro
yacy B apyriii i 0c06n1B0 B TPETIli rpynax NavienTiB. Y nauieHTiB Apyroi Ta TpeTbOi rpyny JOCTOBIPHO 3p0CTaE GiOPUHONITUYHA aKTUBHICTD.

BHoBKM: OTXe 0TPMMaHi HaMu pe3ynbTaTh NoKasanu, Lo Npu Po3BIUTKY ranbBaHO3y B POTOBIA NOPOXKHMHI CNOCTEPIFalTHCA 3HAYHI 3MiHW CTaHy romeocTasy poToBoi
NOpOXHIHM. Lie NonoXeHHA NiATBEPAXKYETLCA BUABNEHUMIN HAMMN JOCTOBIPHUM MiABULLEHHAM peakLlili BINbHOPaAUKanbHOro OKUCIEHHA B POTOBIl PiditHi, 3MIHOI0 aKTUBHOCTI
QHTUOKCMAAHTHUX (ePMEHTIB i 10KaNbHOO reMoCTasy B POTOBIil PiANHY Y XBOPWX 3 FaNbBaHO30M.

KJTIOYOBI CJTOBA: BinbHopaaukanbHe OKNCIeHHS, remMoCTas, raflbBaHo3

ABSTRACT

Introduction: Oral manifestation of galvanic currents due to the presence of two and more dissimilar metals in dental restorations is rather important in prosthodontics.
The aim of our study was to assess the reactions lipid’s free radical oxidation and hemocoagulant properties of oral fluid in patients with disorders in oral cavity due to
galvanic currents.

Materials and methods: The study had got some groups. The first one consisted of 7 healthy patients without dental prosthesis. The other one included 22 patients
with dental prosthesis and they were suffered from short circuiting due dissimilar metallic restorations in oral cavity. This group we were divided into two groups: the
second one - for 7 patients were produced metal ceramic fixed dental prosthesis, the third one - for 15 patients were produced whole casted fixed dental prothesis
and pressing brazed fixed dental prosthesis. To assess the process of lipid’s free radical oxidation of oral fluid we studied kinetic concentration of malone dialdehyde,
activity level of superoxide dismutase and catalase. Also we found out hemocoagulant activity data of oral fluid: thrombin time, prothrombin time, fibrinolytic
activity, recalcification time.

Results: In our study we observed increasing of lipid’s free radical oxidation in patients of the second and third groups, which led to increasing malone dialdehyde data in third
group compared with second group. In patients of second and third groups was recorded the increasing of the CAT activity in the oral fluid. Also there is the in fact decreasing
in hemocoagulant properties of oral fluid, such as reducing in recalcification time, increasing in prothrombin time in the second and especially in the third groups of patients.
It was marked the significant increasing of fibrinolytic activity of oral fluid in the second and third group of patients.
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Conclusions: The oral manifestation of electrochemical interactions due to presence of dissimilar metallic restorations led to shift in oral cavity’s homeostasis. This statement
we can verify with results of our study. In patients with oral manifestation of galvanic currents were observed the increasing in activity of the reactions of lipid’s free radical
oxidation in oral fluid, changes in antioxidative enzymes and in local homeostasis of oral fluid.

KEY WORDS: galvanic currents, free radical oxidation, oral fluid

BCTYN
[Tpo6nema sIKOCTi CTOMATONOTiYHOI OPTOIIEAUIHOL FOTIO-
MOTY IIPY JIiIKyBaHHi 9aCTKOBOI aJJEHTil i3 3aCTOCYBaHHAM
3y60IpOoTe3HNX MaTepialiB 3a/IMIIAETbCS He BUPIIIEHOIO.
3ybomporesHi MaTepiany KOHTAaKTyI4M i3 TKaHMHAMU
POTOBOI IOPOXXHMHMU, IIPOTATOM YCbOTO TEPMiHY IX BUKO-
PUCTaHHA, 3[iJICHIOIOTb HETaTMBHMIA BIUIMB HA TKAHVHMA
IIPOTE3HOTO JIOXKA i OpraHisM Nnpore3oHociA. Po3BuTok
HeIepeHOCUMOCTi CIUIaBiB MeTasliB 3yOHUX IpoTe3iB
BM3HAYAETHCA CYKYIHICTIO IPUYMH MiCL,EBOIO i 3arab-
Horo xapakrepy. Cepesi HUX BUAUIAIOTE (isuKo-XiMivHi
IIpoLIeCH MIXK MeTajIeBMMU IIPOTE3aMy B YMOBaX pOTOBOI
HOPO>KHVHM 110 00YMOB/IEHO PO3BUTKOM €/IeKTPOXiMid-
HIIX TIOpYyIIeHb [1].

30KpeMa psAfoM FOCTiTHMKIB IT0Ka3aHo, 110 B IPYIIi ITa-
LMi€EHTIB 3 MeTa/JIEBUMI KOHCTPYKLiAMM BUAB/IEHA BE/IVKA
Ki/IbKiCTh IOIIKOKEHb TKaHMH IApOJOHTA i CIM30BOi
000TOHKY POTOBOI TOPOXKHUHM, KAPIO3HIMX MOIIKO/KEHbD i
CTOMATOT€HHMX IIOPYLIEHb CKPOHEBO-HIKHbOLIENEITHIX
cyrno6is [2].

3aXBOpPIOBAHH: OPTaHiB IIOPOXXHMHY POTA, AKi 06yMOB-
JIEHI IIOAABOIO T'a/IbBaHIYHMX IIOTEHIIia/liB 32 HAABHOCTI B
POTOBIiT TOPO>XKHMHI MeTa/leBUX BKIIOUeHb (He3HIMHUX
KOHCTPYKIIill 3yOHMX IIpOTe3iB, aMa/lbraMOBUX IIOMO,
MeTaneBux WTUQTIB Ta iH.), 3aliMAIOTh 3HAYHE Miclie B
K/IiHiLi opTomenuyHoi ctomMarornorii [3].

Yci pisHOpifHI MeTanu i crijaBy, 3HAXOAAYNUCH B IIO-
POXHMHI poTa i CTUKAIO4NUCh i3 CIMHOI0, BUKINKAIOTh
BMHMKHEHHs TaJibBaHi4YHMX CTpyMiB. Bifomo, mo B pe-
3ynbrari Koposii abo 3a HasABHOCTI HedeKTiB MeTaeBi
KOHCTPYKIi 3yOHMX IpOTe3iB, 110 3HAXORATLCA Y POTI,
MeTaJIl, CTUKAIOYNCD i3 CIMHOI0, BTPAYal0Th CBOI OCHOBHI
BJIACTUBOCTI: 3MEHINYIOThCA iX MIIJHICTb, IIACTUYHICTD
i iHIIi AKOCTI. ¥ MOPOXXHMHI pOTa 3>ABIANTHCA OKCUN
MeTaJliB, AKi HeCIPUATINBO BINIMBAIOTh Ha CIU30BY
0007I0HKY MOPOXXHMHY poTa i opranism manienra. o
BMHMKAIOTD IIPY [JbOMY B IIOPO>XHMHI pOTa rabBaHiuHi
CTPYMM BUK/IMKAIOTh CTilIKY MICLIEBY i 3arajibHY KIIiHi4-
HY CUMIITOMATUKY :»MeTaJIeBUI» IIPUCMAK, IIedid A3MKa,
HENPUEMHI BiJ4yTTA IPU JOTUKY METANEBOIO JIOXKKOIO
[0 IIpOTe3iB, BifUyTTA TipKOTHU i KMCIIOBATOCONIOHOBA-
TOTO IPUCMAKY, Bifl4yTTA IPOXOKEHH €IeKTPUYHOTO
CTPYMY, 3MiHa CIMHOBW/Ii/IEHHS, IOTipIIEHHA 3ara/IbHOTO
cTaHy iT. /. B pesynbrari TpuBamol yIIKOIKYBa/IbHOI fIii
ra/IbBaHiYHOTO CTPYMy MOXJIMBI i /M6l CTPYKTYpHIi
3MiHM B OpraHisMi, 3aXBOpPIOBAaHHA, 110 NPU3BOJATDH [0
PO3BUTKY, sIKe HA3MBAETbCS «Ta/IbBAHO30M» i IPU3BOAUTD
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7,0 OPYIIEHHA KOMIIEHCATOPHMX peaKIlili OpraHismy /ro-
JVIHY, @ TAKOX 0 PO3BUTKY He XapaKTEPHUX JI 3[[0pPOBOL
TIONVHY PeaKLill i SHVDKeHHSI JI0oT0 mpalie3faTHoCTi [4].

BcranosieHi 3MiHM Mikpo6io1ieHO3y pOTOBOI IOPOXKHN-
HM i BUsIB/IeHA TOMiHYIO4a IPpyIa MiKpo(IOpu B PO3BUTKY
nuc6io3y B Mali€HTIB i3 raIbBAaHO30M, AKi KOPUCTYIOTbCS
He3HIMHUMM OPTOIE[UYHVMI KOHCTPYKIiAMY 3 HeOa-
TOPOJHMX CIITaBiB [5] .

META AOCNIAXEHHA

MeTow mOCTiKeHHA CTa/I0 BUBYEHHA peaKlill BiIbHO-
PafiMKaJIbHOTO OKMCIEHHA JIIIifiB Ta TeMOKOATY/IIOYMX
B/IACTVBOCTEN] B POTOBII PifiViHi Y ITALIi€HTIB 3 Ta/IbBAHO30M.

MATEPIAJZIN | METOAU

ITif HaUIMM CTOCTEpEeXXEHHAM 3HAXOAMINCH 7 0Ci0, 1110 He
MaJIi B POTOBill IOPO>KHMHI OPTOIEANYHIX KOHCTPYKIIiJ,
i3 CaHOBaHOI0 POTOBOIO MOPO>KHIHOIO, 6€3 3aXBOPIOBAHb
TKaHMH [IAPOJOHTY 10 BiTHOCHU/IVCA [0 IPYIIN 3J0POBUX
NaLi€HTIiB — IeplIa IpyIa, Ta 22 Nali€HTiB, 110 KOPUCTY-
BaJIMCs OPTONEAMYHMMM KOHCTpyKLisimu. Cepen Hux 7
0ci6 3 MeTaTOKepaMiYHIMI MOCTOIIOAIOHMIMY ITPOTe3aMu
CKJIa/IM ApyTy Tpymy i 15 ocib 3 MeTaneBMMu CyLinbHO-
JAUTUMU MOCTOIIOIIOHUMY 1 TASHUMU MOCTOIONiOHUMM
IIpOTe3aMu 3 raJIbBAHO30M —TPETIO IPYIY BifJIIOBiHO.

OO6cTeXKeHHS IPOBOANIN B 3MOBO-BeCHAHMII IIepiof,
BpPaxOBYBa/M K/IiHIYHUI CTaH TKAHMH IIAPOJOHTY POTO-
BOI MOpoXHMHM. CTaH TKaHMH MApOJOHTY OLiHIOBa/IN
3a HasABHICTIO rinmepemil i HaOpPAKY sACeH, MAPOJOHTAIb-
HOI KuleHi, kpoBoredi. s 3’ACyBaHHA CTaHY Bi/IbHO
PafiMKaZbHOTO OKMCIAEHHSA POTOBOI PiiHM BUBYAIN
KiHeTMKY HaKONMYeHH: Ma/JIOHOBOro fiianbaeriny (MIA),
akTMBHIcTb cynepokcuppumyrasu (COJI), karanasu [6].
OCKinbKM IMOKAa3HUKM MEPEKMCHOTO OKMCIEHHA MiMifiB
3HAXOJATBCS y TICHOMY B3a€MO3B 3Ky 3 IOKa3HMKaAMMU
reMOKOATy/II004UX BIaCTUBOCTEN, HAMU IIPOBEJLEHO
TOCTiPKEHHA TeMOKOATy/TI0I4MX BIACTUBOCTEN POTOBOL
pigyan. JJocnifxyBany Taki MOKa3HUKMA: YaC peKalbLy-
¢ixanii, mporpoM6iHiB yac, TpoMbiHOBMIL Yac, GibpuHO-
NITUYHY aKTUBHICTD [6].

[l IiarHOCTMKY rajIbBaHO3y IIPOBOAMIN 30ip CKapr,
aHaMHe3y i BpaxoByBa/M Cy0 €KTUBHY CHMIITOMATHUKY:
Ievilo A3MKa; «MeTaliuHuil» NPUCMaK B IOPOXKHMHI
poTa; 3MiHa CMaKy (MeTamiy"AMIT, KUCIOTO, ripkoro,
COJIOHMII IPUCMAK); BiI4yTTA eIeKTPUYHOTO CTPYMY;



BITbHOPAVIKAJTIbHE OKUCITEHHA NINIAIB, TEMOKOATYNOOYI BTACTVBOCTI POTOBOI PIAVHI...

Ta6nuua 1. Moka3HuKN BiNbHOPaAMKaNbHOTO OKMCIEHHA NiMigiB POTOBOT PifNHIA B rpynax 06CTeXeHX naLieHTiB

Mpynu o6cTexxeHnx

n Crart.
OKa3HMKM, W0 BUBYANNCH Mox. 1rpyna 2rpyna 3rpyna
n=7 n=7 n=15
M 4,18 7,21 12,57
. . +m 0.37 0,49 1,91
PiseHb MOA po iHKy6aUii . <0,05 <0,05
P, <0,05
M 6,69 9,34 171
. . . +m 0,94 0,31 1,97
PiseHb MIA nicns iHky6auii b, <0,05 <0,05
P, <0,05
M 2,32 6,04 14,88
Katanasa m 0,22 0,28 1,76
P, <0,05 <0,05
P, <0,05
M -0,042 -0,104 -0,086
+m 0,01 0,018 0,021
oA P, <0,05 >0,05
P, >0,05
[pUMITKN: p, - NOPIBHAHHA NOKa3HIKA Mix 1Ta 2, 3 rpynamu
P, - NOPIBHAHHA NOKA3HUKIB MiX 2 i 3 rpynamm
Ta6nuug 11. MokazHMKN reMoKoaryntoUMX BNACTUBOCTeI POTOBOI PiMHI B rpynax 006CTeXxeHIX naLlieHTiB
Fpynu o6cTexeHnX
n Crart.
OKa3HMKM, W0 BUBYANNCh oK. 1rpyna 2rpyna 3 rpyna
n=7 n=7 n=15
M 72,5 66,85 61,4
Yac pekanbumdikauii (c) £m 4,68 4,05 3,98
peKanbhmerran P, >0,05 >0,05
p, >0,05
M 21,8 22,43 24,07
MpoTpombiHoBMIA Yac () £m 2,53 1,24 0,94
poTP P, >0,05 >0,05
P, >0,05
M 158,75 56,14 50,44
. . +m 7,23 8,65 5,48
®i6puHonis (xB.) N <0,05 <0,05
P, >0,05

[pUMiTKY: p, - NOPIBHAHHSA NOKa3HMKa MiX 1Ta 2, 3 rpynamu
P, - NOPIBHAHHA NOKA3HUKIB MiX 2 i 3 rpynamm

napecTesii c1M30Boi 060/IOHKY IOPO>XKHIHM POTa; 3MiHa
CNIMHOBU[i/IEHHA; CKaPIY Ha IOAPAa3/IUBICTh; IOPYLIEHHS
CHY; TIOTipIIEHHs 3araJIbHOrO CTaHy. [a BUMipIOBaHHSA
6ionoTeHnMiaNiB POTOBOI IOPO>XKHMHY BUKOPUCTOBYBAJIN
6ionorentiomerp BIIM-03. JliarHo3 rabBaHO3y BCTAHOB-
JIFOBA/IM IIPY HAABHOCTI CMMIITOMATUKY i IiIBULIEHHOTO
piBHs 6iomoTeH1ianis [7].

PE3YJIbTATU TA OBbrOBOPEHHA

IIpy BMBYEHHI CcTaHy BiIBHOPaJMKaAbHOTO OKMCIEHHA
PpOTOBOI pilMHM MU BifMi4a/M JOCTOBipHO BUILMIL piBEHb
IVIX peakliif B IpyTill Ta TpeTiil Tpymax 0O6CTe>KEHMX.

3okpeMa Iie migTBepmXKye 3acikcoBaHMit HaMu (akKT
3pocTaHHA piBHA MajnoHoBOro pianpperiny (MIIA) B
ApyTiit i Tperiit rpynax obcrexxeHnx manieHTis. Tak y
mpyriit rpymni novarkosuii pisenb MJIA 6yB mocToBipHO
BUILMM B 1,7 pasu, a B TpeTili IpyIli B 3 pasu B NOPiBHAHHI
3 nepiuolo rpymnoto. [Tic/ia inky6auii 36epernacs Ta >x cama
3aKOHOMIpHICTb y maljienTis, piserb MJIA 3pocTas i 6yB
IOCTOBipHO BUIVIM Y ApyTiii (1,4 pasn) i Tperiit (2,5 pasu)
rpynax (Ta6muws I).

3Beprae Ha cebe yBary i Toi ¢axT, 10 JOCTOBipHO
BuIIMMY TokasHuky MJTA potoBoi pifuun Hamu 3agik-
COBaHIi B TPeTill IpyTi B IOPiBHAHHI 3 fipyroro. OTpuMaHi
pes3ynbTaTyi CBifiyaTh IPO MiIBULIEHHSA PiBHA peaKlii
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lOpin I. CuneHko T1a iH.

BPO y nmanienTiB 3 MeTaneBumMu 3yOHUMY IPOTE3aMu
0C00/IMBO IIpM HaABHOCTI ra/IbBaHO3Yy. 3BepTa€ Ha cebe
yBary i Te, 110 y Malli€HTiB JPYroi Ta TPeThOi IPYII Iif-
BMILleHA aKTMBHICTh KaTanasu B POTOBiil pigmHi. Tak
MM CIIOCTepiranm ii 3pocTaHHA B 2,6 pasu B Jpyrin i 6,4
pasu B TpeTiii rpymi. B Tperiit rpyni piBeHb Karanasu
TaKOX OYB JIOCTOBipHO BMIIVM Yy IOPiBHAHHI 3 mali-
€HTaMu fipyroi rpynu B 2,46 pasu. Hamu 3adikcoBano
JNOCTOBipHE 3MEHIIEHHA CYNEPOKCUANUCMYTA3) JMLIe
B IPYTiil TPYIIi.

ITpu BMBYEHHI FeMOKOATY/IIOI0YMX BJIACTUBOCTEN POTO-
BOI pilTHM MU CIIOCTepiraay TeHJEHLI0 1O 3MEHIIEHHA
Jacy pekanbLudikalii i 36inbIIeHHA TPOTPOMOIHOBOrO
Jacy B JIpyTiil i 0co6/IMBO B TpeTiit Ipynax mauieHTis. Y
HaLi€HTIB APYTOl Ta TPEThOI IPYIM JOCTOBIPHO 3pOCTAE
¢bibpuHOIITNYHA aKTUBHICTD, Ha 1J0 BKa3y€ 3MEHIIeHHS
vacy ¢ibpuHomi3y B 2,8 pasu B gpyriit i B 3,1 pas3u B Tperiit
TpyIax B MOpiBHAHHI 3 nepuoro (Ta6mma II).

ITpoBemeni HaMu JOCHIPKEHHA MifTBEPIXKYIOTDH TOM
(axT, 10 Ipy pO3BUTKY ra/IbBAaHO3y B POTOBIil MOPOXK-
HIHI CIIOCTEpPIiraloTbCcs 3Ha4YHi 3MiHM CTaHy TOMEOCTasy
poToBoi nopokHMHHU. OfHi€I0 i3 TOTOBHUX IPUYNH PO3-
BUTKY K/IiHiYHOI CUMIITOMATUKM i 3aI1a/IEHHA B TKAHMHAX
pOTOBOI MOPOXXHUHM € BIUIMB HE3HIMHUX METa/leBUX
KOHCTPYKIIiil (KOPOHKM, MOCTOIIOAIOHI IpOTe31) Ha CTaH
BiTbHOPAaJMKA/IbHOTO OKMC/IEHHH, aKTUBHICTh aHTU-
OKCMIAQHTHUX (epMEHTIB i CTaH JI0KaJIbHOTO I'eMOCTasYy.
ITe mono>XxeHHA MiATBEPIKYETHCA BUABIEHUMM HaMMU
HNOCTOBIpHMM MiJBUILEHHAM peaKlill BiIbHOpPaJyKalb-
HOTO OKMCIIEHHA B POTOBINl PifiyiHi, 3MiHOI0 aKTMBHOCTI
AQHTUOKCUIAHTHUX (PePMEHTIB i JIOKa/IbHOTO TeMOCTa3y
B POTOBIII piguun. Pagom gocnifHukiB foBegeHnit Gpaxt
icHyBaHHA B3a€MO3B’3Ky MDXK peaklisMu BibHOpamm-
KaJIbHOTO OKMC/IEHHH, FEMOCTAa30M i pO3BUTKOM 3aIasib-
HOTO IIPOLIeCY B TKAHNMHAX POTOBOI MOpo>kHUHM [8,9,10].
BucnoBku OT>Xe OTpMMaHi HaMM pe3y/IbTaT! TaKOX IifI-
TBEPLKYIOTD (PaKT iCHyBaHH: B3a€EMO3B A3KY MIXK pO3BUT-
KOM peaKlill Bi/IbHOpaZMKaAbHOIOIO OUCIEHHH, CTAHOM
aKTMBHOCTI aHTMOKCU/IAHTHYX (PepMEeHTIB i reMocTasoM
Y XBOPMX 3 Ia/IbBaHO30M. Lle B CBOIO uepry posKpuBae Ta
YTOYHIOE JesIKi MeXaHi3MM PO3BUTKY I'a/IbBaHO3Y Ta He0b-
XiTHICTb POBeJeHHA KOPEeKIlii BMIlle BMBYEHNX IIPOLECIB
Y XBOpUX Ha I'a/IbBAHO3.
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ABSTRACT

Introduction: According to the World Health Organization, epilepsy is one of the most common diseases of the central nervous system, which affects 0.5 to 2% of the entire population
The aim is comparison of prevalence, incidence and disability from nervous diseases and epilepsy among children of the Kharkiv region of Ukraine and the results are compared
with global figures.

Materials and methods: Epidemiological indicators, namely the prevalence and incidence. For the comparative analysis, the statistical data of the last 5 years are used.
Review: The prevalence of epilepsy in Ukraine amounts to 25 695 children (3.21%), higher than the prevalence of cerebral palsy or neuroinfections, the average value for 5 years
is 24667 children (3.144%). In the Kharkiv region the number is 14571 children (3.43%), 5-year average is 1340 children (3.21%). The incidence of epilepsy in children in Ukraine
is 3306 children (0.43%), the average value for 5 years is 3 569 children (0.454%). In Kharkiv region the incidence is 252 persons (0.53%), an average is 201.2 children (0.468%).
Conclusions: Reliable epidemiological indicators will make it possible to improve the system of rendering specialized medical care to children with epilepsy, carry out a
pharmaco-economic analysis, calculation and estimation of the costs for patients'treatment, which is especially important in the framework of the health care system reformation.

Thus, the compilation of patients' registers with epilepsy is one of the urgent tasks to optimize the medical care.

KEY WORDS: children, incidence, prevalence, disability, epilepsy

INTRODUCTION
According to the World Health Organization, epilepsy is
one of the most common diseases of the central nervous
system, which affects 0.5 to 2% of the entire population [1-
5]. Epilepsy prevalence in developed countries is 5-10 cases
per 1,000 capita [6-8]. According to the results of population
studies conducted in developed countries, the incidence of
epilepsy varies from 0.28 to 0.53 per 1,000 capita [9-12].
There are discrepancies between prevalence and inci-
dence of epilepsy in Europe and Ukraine [1], as well as
the heterogeneity of prevalence and incidence of epilepsy
in various regions of Ukraine: the prevalence of 4.28 per
1,000 children in Chernivtsi region to 2.47 in Khmelnytsky
region [1,2] .

THE AIM
The aim of the work is to carry out a population-statisti-
cal study of epilepsy among children in Kharkov region,

Wiad Lek 2018, 71, 4, 883-887

Ukraine by registering and comparing the results with
national and international indicators.

MATERIALS AND METHODS
For the study the information from medical documentation
was used: outpatient cards, the patient’s clinical record.
The primary material was collected by filling in a specially
designed epilepsy registration card, as approved reporting
forms showing general figures of prevalence, incidence and
disability of children with a particular pathology do not
give an idea of the etiology, pathogenesis, pathomorphosis
of the disease, gender and age composition of patients.
Based on the data obtained, a register of patients with
paroxysmal conditions was created, which is cumulative
for surveillance study. As of 01.01.17, 1301 children were
included into the register, which allows monitoring of not
only epidemiological, but also clinical, and paraclinical
indicators, as well as the effectiveness of treatment and
the level of patients’ socialization. However, in this article,
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Table I. The prevalence of epilepsy in the Kharkiv region and Ukraine in 2011-2015

2011 2012 2013 2014 2015
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Table II. The incidence of epilepsy among children in Kharkov region and Ukraine in 2011-2015.
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region
Ukraine 3971 0,5 3861 0,48 3579 0,45 3128 0,41 3306 0,43
Table Il1. Distribution of epilepsy patients by age and gender
Age Girls Boys Total
Numbt.ar % Numbt.ar % Numbt.ar %
of the sick of the sick of the sick
1-12 months 34 49 35 51 69 5
1-6 years 121 46 141 54 262 20
6-14 years 208 52 193 48 401 31
14-17 years 324 57 245 43 569 44
Total 687 53 614 47 1301 100

we analyze only epidemiological indicators, namely the
prevalence and incidence. The data obtained are specified
with the help of the reporting forms approved by the Order
of the Health Ministry of Ukraine of 10.07.2007 Ne 378 in
agreement with the State Statistics Committee of Ukraine
(indicators for forms Nos. 12 and 19). For the comparative
analysis, the statistical data of the last 5 years are used.

REVIEW AND DISCUSSION
Kharkiv region islocated in the north-east of Ukraine. The area
is 31415km?(5.2% of the territory of Ukraine). In terms of area,
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the region occupies the fourth place in Ukraine. The length:
from north to south — 210 km, from east to west - 220 km.

The population of the region according to the State Sta-
tistics Service is 2,715,666 people (6% of the population
of Ukraine, the third place in Ukraine), including urban
population — 2 180947 people (80.4%), rural population -
534,719 people (19, 6%). The population growth is due to
the migration increase of 15125 people.

Kharkov region is one of the most urbanized in Ukraine.
There are 27 districts in Kharkov region (in this indicator
the region takes the first place in Ukraine alongside with
Vinnytsia region).
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Table IV. The onset-age distribution in patients with epilepsy by gender in different age groups

Age Girls Boys Total
ofthe sick % of the sick % ofthe sick %
1-12 months 99 49 102 51 201 15
1-6 years 231 47 264 53 495 38
6-14 years 273 60 185 40 458 35
14-17 years 84 57 63 43 147 11
Total 687 53 614 47 1301 100
Table V. Gender distribution of patients with different forms of epilepsy
Girls Boys Total
Type of epilepsy
Number of the sick % Number of the sick % Number of the sick %
Symptomatic 385 48 408 52 793 61
Idiopathic 251 71 101 29 352 27
Cryptogenous 51 32 105 68 156 12
Total 687 614 1301 100
Table VI. Epilepsy disability indicators among the children of Kharkiv region in 2011-2015
2011 2012 2013 2014 2015
ABc indicator ABc indicator ABc indicator ABc indicator ABc indicator
Kharkiv region 499 12 480 11,6 426 10,2 422 10,1 427 10,1
Table VIL. Epilepsy disability indicators among children of different age groups in Kharkov region in 2011-15
- Including at the age of
0-2 years 3-6 years 7-14 years 15-17 years
2011 19 2,4 73 7,8 260 15,9 147 18,5
2012 10 1,3 78 8 248 15,3 144 19,3
2013 11 14 68 6,7 214 13,1 133 18,6
2014 15 1,9 71 6,8 216 13 120 17,6
2015 13 1,6 63 6,0 240 13,9 111 17,3

The number of children’s population of Kharkiv region
in2011 was 415,618 people, 2012 — 413718,2013 — 416442,
2014 - 418984, 2015 — 422956 [3].

The prevalence of the disease is the number of all report-
ed cases in a given population.

The prevalence of epilepsy in Ukraine is 23225 children
- 3.05 %o, exceeding the prevalence of infantile cerebral
palsy, neuroinfection.

Kharkiv region ranks 14th among all regions of Ukraine in
terms of epilepsy prevalence, the index for Kharkiv region is
3.43 per 1,000 children. The prevalence of epilepsy does not
differ between the urban and rural population of Kharkiv
region (the average value for 5 years is 3.204 per 1000 capita
ofboth urban and rural children’s population). The prevalence
of epilepsy in Kharkiv region and Ukraine for 2011-2015 is
presented in Table I, according to which it can be concluded
that the prevalence of epilepsy has increased in the last 2 years.

The epilepsy prevalence is 4-6 per 1000 capita. Studies
conducted in various countries show epilepsy prevalence
rates of 1.5 in Japan, 2.3 in Norway per 1000 capita, up to
6.0 in the United Kingdom, and 6.7 in the United States.
The prevalence of epilepsy in developing countries is much
higher (in some cases, 4-5 times) than in industrialized
countries. The epilepsy prevalence in the CIS countries
ranged from 1.1 to 5-6 per 1000 capita [1.4].

The official statistics may not correspond to the actual
number of patients with epilepsy diagnosis, for instance,
in some cases of symptomatic epilepsy it is not recorded
statistically, but the underlying disease that led to the de-
velopment of epilepsy is registered.

Another advantage of the register is in the registration
of other paroxysmal conditions, for example, febrile sei-
zures, which according to different authors are related to
the risk factors of epilepsy development. According to the
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register data of 2015, febrile convulsions were recorded
in 62 children, 53% of which were then transformed into
epilepsy. Therefore, the register data can contribute to the
early identification of risk factors for epilepsy, monitoring
patients and secondary prevention of epilepsy.

Morbidity is the incidence of new, first-reported cases of
the disease in the population in a particular year.

The incidence of epilepsy in Ukraine among children aged
0-17 years is 0.43 %o (3,306 children). According to the inci-
dence of epilepsy among children population (0-17 years),
Kharkiv region ranks 17" among all regions of Ukraine [2].

The incidence of epilepsy among children in Kharkov
region and Ukraine in 2011-2015 are presented in Table II.

It should be noted that there was a significant preva-
lence of morbidity among urban population until 2014.
However, in 2015 the difference between the incidence
of epilepsy among the population of the city and regions
was not recorded, which can be explained by migration
of the population mainly to the districts of the region.
16 children with epilepsy from other regions migrated to
Kharkov region.

In the world, the incidence of epilepsy varies from 11 to
190 per 100,000 of child population, making up in Den-
mark 39, Great Britain 52-70, Germany 50, Italy 80-100,
Sweden 82, Norway 72, Chile 114, Ecuador 190 per 100,000
children [4,5].

Thus, the incidence of epilepsy in Kharkov region is
higher than in Ukraine. However, in general, it is lower
than in developed European countries.

The distribution of epilepsy patients by age and gender,
according to the compiled register, is given in Table III.

The table shows that the greatest prevalence of the disease
is recorded in boys under 6 years old, and then in girls
aged 14-17 years.

The onset-age distribution in boys and girls with epilepsy
as a percentage of each age group is shown in Table IV.

Analyzing the obtained data presented in Table V, we
can say that the maximum incidence of epilepsy falls on
the age groups 1-6 and 6-14 years. Girls predominate at
the age of 6-14, which can be explained by pre-pubertal
age, and in boys 1-6 years old, which can be explained by
greater activity, frequent craniocerebral trauma.

Symptomatic epilepsies were recorded in 61% of patients,
idiopathic - in 27%, cryptogenic - in 12% of cases.

The distribution of various forms of epilepsy is presented
in Table V, from which it can be seen that symptomatic
epilepsy is observed equally often in boys and girls, idio-
pathic forms are more commoearn in girls, and cryptogenic
ones - in boys.

Etiological factors of symptomatic epilepsy are: peri-
natal lesions of the central nervous system 28%, congen-
ital anomalies of the CNS - 24%, neuroinfections — 8%,
craniocerebral trauma - 14%, brain neoplasms - 2%,
phacomatosis - 1%.

According to children’s disability indicators Kharkiv
region ranks seventh in Ukraine. The epilepsy disability
indicators among the children of Kharkiv region in 2011-
15 are presented in Table VI.
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The register data made it possible to analyze the medical
and social status of children with epilepsy in different age
groups. (Table VII).

The greatest number of socially-maladjusted children
is between the ages of 7 and 14, i.e. they are school-aged
children. These data are necessary for calculating the pro-
vision of inclusive education for children with epilepsy in
comprehensive schools. About 300 children in Kharkov
region require such education.

In2011, disabled children with epilepsy accounted for 38.36%
of all epilepsy patients, in 2012 - 32.9%, in 2013 - 31.45%,
in 2014 - 31.45%, in 2015 - 29.42%. This indicates that the
monitoring of patients with epilepsy, their treatment taking
into account the individual age and gender characteristics of
the patient, the clinical form and nature of the clinical course
contribute to reducing the number of socially-maladjusted
patients, improve the quality of patients’ and their families’ lives.

CONCLUSIONS

Thus, the results of the work presented here made it possi-
ble to analyze a group of epileptic patients under 18 years of
age, to determine a number of epidemiological indicators
in Kharkov region, which in the future will enable to set
comparative characteristics and more in-depth studies of
the problem of children’s epilepsy throughout Ukraine.
Reliable epidemiological indicators, in their turn, will make
it possible to improve the system of rendering specialized
medical care to children with epilepsy, carry out a phar-
maco-economic analysis, calculation and estimation of the
costs for patients treatment, which is especially important
in the framework of the health care system reformation.
Thus, the compilation of patients’ registers with epilepsy
is one of the most urgent tasks to optimize the provision
of medical care to patients.
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PRAKTYCZNE ASPEKTY ZASTOSOWANIA TOKSYNY BOTULINOWE)J
W LECZENIU IDIOPATYCZNEJ NADREAKTYWNOSCI PECHERZA
MOCZOWEGO

Michat Szczypior, Marcin Matuszewski
KLINIKA UROLOGII, GDANSKI UNIWERSYTET MEDYCZNY, GDANSK, POLSKA

STRESZCZENIE

Idiopatyczna nadreaktywnos¢ pecherza moczowego z uwagi na duzy wptyw na jakos¢ zycia i powszechnos¢ wystepowania stanowi istotny problem w codziennej praktyce
klinicznej. Aktualnie nie dysponujemy lekami, ktdre pozwalaja na catkowite wyleczenie chorych. Terapia skupiona jest na eliminacji lub ograniczeniu objawéw. Ugruntowang
pozycje w leczeniu tego schorzenia od wielu lat ma toksyna botulinowa. Ta terapia znajduje zastosowanie u pacjentéw, u ktorych zachowawcze metody nie przyniosty poprawy
lub sq nieakceptowane z powodu dziafari niepozadanych. Efekt terapeutyczny po zabiegu ostrzykniecia migsnia wypieracza pecherza moczowego jest ograniczony w czasie i
nie wystepuje u wszystkich pacjentow. Pacjenci, u ktdrych ta terapia przynosi korzysci wymagaja powtdrnych procedur aby ograniczy¢ u nich objawy choroby. Wielu autoréw
modyfikuje standardowy protokot leczenia toksyna botulinowa w idiopatycznej nadreaktywnosci pecherza moczowego w poszukiwaniu lepszych wynikow. Gtownym celem jest
poprawa efektywnosci i wydtuzenie czasu dziatania leku przy ograniczeniu dziatan niepozadanych. Niewatpliwie technika procedury ostrzykniecia pecherza moczowego toksyna
botulinow3 ma wptyw na koricowy efekt leczenia. Lokalizacja i gtehokos¢ wkiu¢, dawka leku, przygotowanie roztworu leku, postepowanie i profilaktyka okofozabiegowa oraz
obserwacja chorego po procedurze to niektére zagadnienia, ktorych modyfikacje w pismiennictwie badano w celu osiagniecia dodatkowych korzysci z tej terapii. W naszej pracy
omawiamy techniczne i praktyczne aspekty tej procedury w poszukiwaniu najbardziej optymalnego protokotu leczenia z uzyciem toksyny botulinowej w leczeniu idiopatycznego
pecherza nadreaktywnego.

StOWA KLUCZOWE: toksyna botulinowa, nadreaktywnos¢ pecherza moczowego, nietrzymanie moczu

ABSTRACT

Idiopathic overactive bladder due toits high impact on quality of life and high prevalence is a significant problem in everyday clinical practice. Currently, we do not have medicines
that allow patients to be cured completely. Therapy is focused on the elimination or reduction of symptoms. An established position in the treatment of this disease for many
years has a botulinum toxin. This therapy is used in patients whose conservative methods have not improved or are not acceptable because of side effects. The therapeutic
effect after the injection of bladder detrusor muscle is limited in time and does not occur in all patients. Patients who benefit from this therapy require repeated procedures to
reduce the symptoms of the disease. Many authors modify the standard treatment protocol of botulinum toxin in idiopathic overactive bladder in search of better results. The
main goal is to improve the efficiency and extend the duration of the drug while reducing side effects. Undoubtedly, the technique of botulinum toxin injection has an effect
on the final effect of treatment. The location and depth of punctures, the dose of the drug, preparation of the drug solution, periprocedural management and prophylaxis,
and observation of the patient after the procedure are some issues whose modifications in the literature have been studied in order to achieve additional benefits from this
therapy. In our work, we discuss the technical and practical aspects of this procedure in the search for the most optimal treatment protocol with the use of botulinum toxin in
the treatment of idiopathic overactive bladder.

KEY WORDS: botulinum toxin, overactive bladder, urinary incotinance

Wiad Lek 2018, 71, 4, 888-892

WSTEP

Toksyna botulinowa (BTX) to biatkowa egzotoksyna
z grupy neurotoksyn wytwarzana przez beztlenowe bak-
terie rodzaju Clostridium. Pod wzgledem chemicznym jest
monomerem sktadajacym si¢ z dwoch tancuchéw biatko-
wych pofaczonych mostkiem disiarczkowym [1]. Zostala
wyizolowana z hodowli bakteryjnej w 1944 przez Edwarda

888

Schantza w trakcie badan nad bronig biologiczng. Na szcze-
$cie szybko zauwazono mozliwo$¢ terapeutycznego uzycia
BTX [2]. Opisano siedem rodzajéow BTX oznaczonych
literami od A do G. Znalazla ona zastosowanie w kilku
dziedzinach medycyny, m.in. neurologii, dermatologii, re-
habilitacji, medycynie estetycznej czy urologii. BTX dziala
poprzez hamowanie uwalniania acetylocholiny w presy-
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naptycznych zakonczeniach nerwowych. Ten cholinolitycz-
ny efekt jest wywolywany poprzez rozszczepianie biatka
SNAP-25 niezbednego do transmisji sygnatu w synapsie
nerwowej. Ponadto istnieja réwniez dowody, ze w migéniu
wypieraczu pecherza moczowego po podaniu BTX oprécz
hamowania aktywnosci skurczowej mie$niowki gladkiej
blokowana jest réwniez droga aferentna. Dochodzi do
tego na drodze hamowania uwalniania neuroprzekaznikéw
czuciowych: tréjfosforanu adenozyny (ATP), substancji
P i peptydu zwigzanego z genem kalcytoninny (CGRP).
Obserwowano takze obnizenie ekspresji receptoréw czu-
ciowych pod wpltywem BTX (receptory kapsaicynowy
i purynergiczny) [3, 4].

Schorzeniami ukladu moczowego, w ktérych wykorzy-
stywane jest terapeutyczne dzialanie BTX s3 nadreaktyw-
no$¢ pecherza moczowego neurogenna i idiopatyczna,
zespol bolesnego pecherza/§rédmiazszowe zapalenie
pecherza oraz dyssynergia wypieraczowo-zwieraczowa.
Istotag wymienionych schorzen jest zaburzenie neuro-
gennej kontroli nad aktywno$cig ruchows i czuciows
pecherza moczowego. W niniejszej pracy zajmujemy sie
praktycznymi aspektami leczenia BTX w idiopatycznej
nadreaktywnosci pecherza moczowego (10AB).

Migdzynarodowe Towarzystwo Inkontynencji definiuje
iOAB jako zespdt objawoéw charakteryzujacy sie wystepo-
waniem par¢ naglacych zwykle z towarzyszacym czgsto-
moczem i nocturig, z lub bez nietrzymaniem moczu u pa-
cjentoéw bez stwierdzonej patologii w uktadzie nerwowym
[5]. Ze wzgledu na powszechno$¢ tego schorzenia, oceniang
wréznych publikacjach na 7-27% u mezczyzn i 9-43% u ko-
biet, skuteczne jego leczenie jest wyzwaniem dla dzisiejszej
farmakologii i urologii [6]. Terapie¢ iOAB powinno rozpoczaé
sie od modyfikacji stylu zycia, terapii behawioralnej i przyj-
mowaniu lekéw hamujacych aktywnos¢ pecherza moczo-
wego. Zalecane sg rozne grupy lekow. Niestety ze wzgledu
na objawy uboczne i niedostateczny efekt terapeutyczny
leczenie farmakologiczne nie zawsze jest skuteczne. U takich
pacjentéw mozemy rozpozna¢ oporng nadreaktywnos¢ pe-
cherza moczowego (rOAB). BTX od lat jest z powodzeniem
stosowana wlasnie w takich przypadkach jako terapia II
rzutu wedtug wytycznych EAU [7]. Korzys$¢ zleczenia, w tym
wypadku rozumiana jako ograniczenie lub wyeliminowa-
nie epizodéw par¢ naglacych i nietrzymania moczu, oraz
zwigzana z tym poprawa jakosci zycia wystepuje u okolo
65% pacjentéw na podstawie duzych, wieloosrodkowych
i randomizowanych badan. Niestety, u pozostatych oséb
z tej grupy nie osiaga si¢ efektu terapeutycznego. Ponadto
w zwiazku z regeneracja zakonczen nerwowych czas dzia-
fania leku jest ograniczony. W przypadku iOAB poprawa
utrzymuje si¢ $rednio 6—12 miesiecy. Podejmowana sg proby
poprawienia tych wynikéw. Pewne nadzieje mozna wigzac
z doskonaleniem techniki podania leku [8-10]. Aktualnie
w Polsce jedynym preparatem BTX zarejestrowanym w le-
czeniu iOAB jest BOTOX (Allergan), ktéry zawiera toksyne
botulinowa typu A (BTX-A).

Standardowa technika w leczeniu iOAB polega na poda-
niu do $ciany pecherza moczowego 100 j w 20 wkluciach
po 0,5 ml (5 j na wktucie) roztworu BTX-A przygotowa-

nego z uzyciem 0,9% NaCl. Zgodnie z ChPL nalezy omija¢
trojkat i dno pecherza. Zabieg moze by¢ przeprowadzony
w znieczuleniu miejscowym lub ogdélnym w zaleznosci
od preferencji i doswiadczen osrodka. Ponowne podanie
BTX-A nalezy rozwazy¢ w momencie nawrotu dolegliwosci
zglaszanych przez pacjenta, jednak nie wczesniej niz przed
uplywem 3 miesiecy od ostatniego zabiegu. Zakazenie
ukladu moczowego jest przeciwwskazaniem do zabiegu.
Nalezy zastosowa¢ profilaktyke antybiotykowa 1-3 dni
przed procedurg oraz 1-3 dni po niej. Nalezy pamigtac,
ze aminoglikozydy potencjalnie moge nasila¢ dziatanie
BTX-A na drodze interakcji farmakologicznej i dlatego
nie powinny by¢ stosowane w profilaktyce okotozabiego-
wej [11]. Najczestszymi powiktaniami po zastosowaniu
toksyny botulinowej w leczeniu iOAB s zakazenie ukladu
moczowego, dyzuria zwigzana z procedura wstrzykniecia
leku i zatrzymanie moczu lub zwigkszenie objetosci zale-
gajacego moczu w pecherzu.

Wielu autoréw badato modyfikacje standardowej tech-
niki celem uzyskania odpowiedzi na pytanie, czy technika
podania leku do $ciany pecherza moczowego moze mie¢
wplyw na skuteczno$¢, czas dzialania i efekty niepoza-
dane. W niniejszej pracy postaramy si¢ omoéwic niektore
praktyczne aspekty zastosowania BTX-A wleczeniu iOAB,
ktére mogg stuzy¢ poprawie wynikow leczenia z uzyciem
tej metody.

GLEBOKOSC WKLUCIA

W celu uzyskania efektu leczniczego BTX-A w terapii
iOAB wazne jest prawidtowe zdeponowanie leku w obrebie
$ciany pecherza. Zbyt plytkie wklucie moze spowodowac
wynaczynienie leku do $wiatta pecherza, zbyt glebokie
podanie leku na zewnatrz pecherza.

Wstrzykniecie do miesnia wypieracza pozostaje stan-
dardows technika leczenia zatwierdzong przez Food and
Drug Administration [12, 13] , chociaz wedlug niektorych
autoréw iniekcja podsluzéwkowa jest réwnie skuteczna,
a moze umozliwia¢ bardziej precyzyjna dystrybucje leku.
Krhut et al. poréwnywali obie techniki nie wykazujac
przewagi w efektywnosci zadnej z nich [14]. Istnieja
réwniez doniesienia, iz chwilowe, okolo 15 s, utrzymanie
igly w miejscu wklucia po zakonczeniu podazy leku moze
ograniczy¢ zjawisko wstecznego wynaczynienia leku [15].

LOKALIZACJA WKEUC

W standardowym protokole BTX-A podaje si¢ z po-
minigciem trdjkata pecherza. Powodem jest mozliwos¢
wywolania refluksu pecherzowo-moczowodowego na
drodze porazenia mig$niowki gtadkiej w okolicy ujsé
moczowodowych, ktdra stanowi wazng czes¢ mechanizmu
antyrefluksowego [16].

Jednakze Manescksha i wsp. dowodza, ze protokét obejmu-
jacy trojkat pecherza pozwala na osiggniecie lepszych efektow
leczenia, jednocze$nie nie zwigksza ryzyka powstania refluksu
pecherzowo-moczowodowego[17]. Kuo i wsp. poréwnywali
trzy grupy pacjentow z OAB, ktérym podano toksyne botuli-
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Ryc 1. Podanie zabarwionego bfekitem metylowym roztworu toksyny botulinowej do $ciany pecherza moczowego w trakcie cystoskopii.

nowa w rézne miejsca pecherza moczowego: trzon pecherza,
trzon pecherza+trojkat, dno pecherza+tréojkat. Nie wykazano
istotnie statystycznej réznicy pomiedzy badanymi grupami
w efektywno$ci zabiegu i czestotliwo$ci wystepowania dziatan
niepozadanych. W Zadnej z grup nie odnotowano wystapienia
refluksu pecherzowo-moczowodowego[16].

Trojkat pecherza moczowego jest czescia pecherza
szczegolnie bogata w czuciowe zakonczenia nerwowe i jest
uwazana za region odpowiedzialny za uczucie wypelniania
pecherza we wczesnej fazie gromadzenia moczu. Z punktu
widzenia pacjenta czesto dolegliwosci typu iOAB polegaja
lub wspolistniejg ze wzmozonym odczuwaniem wypet-
niania pecherza (czuciowa nadwrazliwos¢). Pierwotnie
uwazano, ze toksyna botulinowa nie ma zastosowania
w takich stanach. Jednak obecnie coraz czg$ciej pojawiaja
sie doniesienia o uzyciu toksyny botulinowej w leczeniu
zespolu bolesnego pecherza /§rédmiazszowego zapalenia
pecherza poprzez ostrzyknigcie wylacznie tréjkata peche-
rza moczowego (Ryc. 1). Badacze réwniez nie odnotowali
wystapienia refluksu pecherzowo-moczowodowego[18].
Wydaje si¢ wigc, ze pomijanie regionu tréjkata pecherza
moczowego moze by¢ niezasadne, a jego ostrzykniecie po-
tencjalnie moze przynies¢ dodatkowe korzysci dla pacjenta.

LICZBA WKLUC

Liao i wsp. analizowali efekt leczenia toksyng botulinowg
OAB w zaleznosci od liczby wklu¢ przy zastosowaniu jed-
nakowej dawki 100 j. Nie wykazano istotnie statystycznej
réznicy pomigdzy badanymi grupami, dzielac dawke leku
odpowiednio na 10, 20 i 40 iniekcji [19]. Inne badanie
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z uzyciem zabarwionego roztworu toksyny botulinowej
sugeruje, ze liczba 20 iniekcji wydaje si¢ odpowiednia
do objecia calej $ciany pecherza moczowego. Badacze
zaobserwowali, ze objetos¢ 0,5 ml roztworu rozchodzi sie
w promieniu okoto 2 cm od miejsca wklucia[15].

DAWKA LEKU

Zalecang dawka BTX-A w przypadku iOAB zgodnie
z ChPL jest 100 j w dwudziestu 0,5 ml iniekcjach (5 j na
dawke) [11]. Stosowana dawka 100 j jest najbardziej opty-
malna, biorgc pod uwage efekt i czestotliwos¢ wystapienia
dzialan niepozgdanych. Dmochowski i wsp. w swoim
badaniu poréwnywali wyniki leczenia z uzyciem 50, 100,
150, 200 i 300 j toksyny botulinowej. Wykazano, ze dawki
100 j i wigksze wykazaly przewage nad grupa placebo.
Zwieckszanie dawki powyzej 150 j nie przynosi dodatkowej
korzysci, a moze si¢ wigzac ze wzrostem objetosci zalega-
jacego moczu w pecherzu moczowym [20]. Denys i wsp.
przy zastosowaniu dawki 50 j nie wykazali istotnej réznicy
pomiedzy badang grupa a placebo [21]. Obaj badacze
wnioskuja, ze dawka 100 j jest wystarczajaca w leczeniu
idiopatycznej nadreaktywnosci pecherza moczowego.

WYBOR IGLY | CYSTOSKOPU

Obecnie na rynku dostepnych jest kilka rodzajow igiet
cystoskopowych. Niektorzy badacze zauwazaja, ze igly
z regulowang dlugoscia koncowki i blokada moga zapo-
biega¢ perforacji pecherza i wynaczynienia roztworu leku
poza $ciane pecherza moczowego [22].
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W czasie procedury mozna uzy¢ sztywnego lub gietkiego
cystoskopu. FDA rekomenduje oba typy narzedzi [13].
Wydaje si¢ jednak, ze uzycie gietkiego cystoskopu moze
by¢ bardziej komfortowe dla pacjentéw plci meskiej przy
zastosowaniu znieczulenia miejscowego.

MONITOROWANIE DYSTRYBUCJI LEKU

W pismiennictwie opisywane sa modyfikacje procedury
iniekcji BTX-A polegajace na dodatku substancji barwigcej
roztwdr leku [1]. Wymienia si¢ substancje takie jak biekit
metylenowy lub indygokarmine [23, 24]. W innej pracy
analizowano korzysci, jakie moga ptyna¢ z uzycia bar-
wionego roztworu leku, m i.n. lepsza kontrola glebokosci
iniekgji i dystrybucji w obrebie $ciany pecherza moczowego
[15].

Mehnert i wsp. do monitorowania dystrybucji leku
uzyli rezonansu magnetycznego. W trakcie procedury do
miesnia wypieracza pecherza podawano roztwér BTX-
-A z dodatkiem $rodka kontrastujacego. Interesujacy jest
fakt, ze w wykonanym badaniu rezonansu magnetycznego
niezwlocznie po przeprowadzonym zabiegu wykazano, ze
$rednio az 17,6% objetosci roztworu podano do tkanek
okotopecherzowych przy zachowanym efekcie terapeutycz-
nym. Ta praca nie odpowiedziala na pytanie, czy bardziej
precyzyjne podanie leku nie zwiekszyloby dodatkowo
skuteczno$ci [25].

CEWNIKOWANIE PACJENTA

Zalecenia producenta i wytyczne EAU/AUA nie odnosza
sie do kwestii rutynowego okresowego cewnikowania
pacjenta po ostrzyknigciu pecherza moczowego BTX-A.
Jezeli procedura nie jest przeprowadzana w trybie am-
bulatoryjnym, pozostawienie cewnika do nast¢pnego
dnia w pecherzu moczowym pozwala na obserwacje
ewentualnego krwiomoczu. Jednym z najczestszych
powiktan po zastosowaniu BTX-A w leczeniu iOAB
jest retencja moczu wymagajgca czystego przerywa-
nego cewnikowania (CIC). Retencja wymagajaca CIC
w wiekszosci badan jest definiowana jako niezdolnos¢
do mikcji lub objetos¢ zalegajaca w pecherzu powyzej
150-200 ml powodujaca objawy z uktadu moczowego.
Czas wystepowania objawdw retencji moczu jest zmien-
ny, od kliku dni dla niektérych pacjentéw, podczas gdy
u niektorych utrzymuja si¢ przez caly okres dzialania
leku. Autorzy zwracajg uwage na potrzebe informowania
chorych o mozliwosci wystgpienia powiklan w postaci
zatrzymania moczu i zwigzanej z tym koniecznosci
samocewnikowania [26-28].

Ponowne przekazywanie impulséw nerwowych jest moz-
liwe wraz z wytworzeniem nowych zakonczen nerwowych.
W przypadku zatrucia jadem kietbasianym standardowym
postepowaniem jest podanie wielowrazliwej konskiej
surowicy antybotulinowej, ktdra wigze toksyne w fozysku
naczyniowym. Jednakze w przypadku wystgpienia retencji
moczu podanie surowicy jest nieuzasadnione, gdyz doszlo
juz do nieodwracalnej fragmentacji biatka SNAP-25.

OBSERWACJA PACJENTA

Dzialanie BTX-A po podaniu do $ciany pecherza moczo-
wego nie jest natychmiastowe. BITX-A po zwigzaniu ze
swoistymi receptorami w mechanizmie endocytozy jest
transportowana do cytozolu, gdzie powoduje rozszczepienie
biatka SNAP-25 i zahamowanie uwalniania acetylocholiny.
Na dynamike efektu klinicznego ma wplyw réwniez blo-
kowanie uwalniania neuroprzekaznikéw czuciowych.
Wymienione procesy zachodza w pewnym okresie czasu.
Na podstawie badan klinicznych ocenia sig, ze pelny efekt
terapeutyczny uzyskuje si¢ po uptywie okoto dwdéch tygodni,
o czym nalezy poinformowac chorego [3, 4].

W obserwacji po zabiegu z uzyciem BTX-A omawia-
ny okres dwdch tygodni w praktyce klinicznej wydaje
sie najbardziej wlasciwy na ocene¢ co najmniej objetosci
zalegajacej w badaniu ultrasonograficznym i wykonania
dzienniczka mikcji. W badaniach klinicznych czesto
w obserwacji oceniano chorych na podstawie badania
urodynamicznego, jednakze dzienniczek mikcji w tym
wypadku jest prostg i warto$ciowg alternatywa. Pomocne
sa tez kwestionariusze oceniajace jako$¢ zycia i skale na-
silenia objawéw LUTS. Kolejne wizyty ustala si¢ zgodnie
z nasileniem objawow, najczesciej co cztery tygodnie [29].

POWTORNE PROCEDURY

Jak wspomniano, efekt BTX jest ograniczony w czasie.
Powodem jest proces tzw. ,,kietkowania” (sprouting), czyli
odrostu aksonéw neuronéw motorycznych i ponownego
aktywowania synaps. To zjawisko jest niewatpliwie wada,
gdyz wymagane s3 kolejne procedury w celu utrzyma-
nia efektu leczniczego. Jednakze w przypadku powiktan
zwigzanych z porazeniem miesni powoduje, ze sa one
odwracalne w czasie [11].

BTX jako biatko egzogenne dla cztowieka moze wywota¢
reakcje uktadu immunologicznego i wytworzenie prze-
ciwcial. Z terapeutycznego punktu widzenia jest to dziatanie
niekorzystne, gdyz oslabia dzialanie leku. Aby temu zapo-
biec, zaleca si¢ stosowanie BTX w najmniejszej skutecznej
dawce i niepowtarzanie procedury przed uptywem trzech
miesiecy [10]. W momencie zglaszania przez pacjenta na-
wrotu dolegliwosci nalezy rozwazy¢ kolejne podanie leku
z zachowaniem wspomnianej trzymiesi¢cznej przerwy.

PODSUMOWANIE

Terapia z uzyciem BTX-A w leczeniu iOAB jest metoda
bezpieczng i akceptowang przez lekarzy i pacjentow.
Skutecznos¢ zostala udowodniona w licznych badaniach
klinicznych. Ze wzgledu na zmienny czas trwania efektu
terapeutycznego i grupy pacjentéw nieodnoszacej korzysci
z ostrzyknigcia pecherza moczowego wydaje sie zasadne
poszukiwanie pewnych zmian protokotu, aby poprawic¢
skuteczno$¢ tej terapii. Opisywane w piSmennictwie mo-
dyfikacje zwigzane z technika podania leku i przygotowan-
iem roztworu daja obiecujace wyniki. Wymagaja jednak
dalszych badan na wigkszej grupie pacjentdw, aby na stale
modc wprowadzi¢ je do codziennej praktyki klinicznej.
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ABSTRACT

Introduction: Public health is an important concept, which is continually being globalized and integrated into today’s society. It helps to improve and prolong the quality of life of people
and prevent the spread of epidemics and serious incurable diseases. The components of public health include protection, prevention, and promotion. Prevention, the measures taken to
prevent disease as opposed to treatment consist of screening and periodical medical examinations. There are two types of screening- universal screening and case finding (individual
screening). Universal screening and periodical medical examination are identical concepts; the terms dispensary and individual screening (case finding) have similar meanings and can be
used interchangeably. These concepts and their importance are analyzed in this research.

The aim: A research on the legal regulation of periodic health examinations and screening as a two systems, which provides the implementation of prevention within the public health.
Analysis of foreign experience such countries as: Great Britain, USA, Austria, Germany, Australia, France, Italy and others.

Materials and methods: The research based on: Ukrainian legislation, European Union’s Law Acts, decisions of the ECHR, EU's member-states law, WHO Acts and Recommendations, scientific
articles. The research is also based on general scientific and special research methods (such as dialectical, comparative, analytic, synthetic).

Review: In Europe (except Germany and Austria) is happening the transition from the system of mandatory periodical medical examination to new screening system. However,
despite this, periodical medical examinations of Europeans held in connection with exist system health insurance (both voluntary and mandatory).

Conclusions: Screening and periodical medical examinations are two of the most important aspects of public health as they help to diagnose diseases at an early stage, even
before showing any symptoms. Screening and periodical medical examinations ensures the safety and health of the entire population as opposed to certain individuals and

therefore be mandatory procedure in today’s society.

KEY WORDS: Public Health, Screening, Universal Screening, Case Finding, Periodical Medical Examination

INTRODUCTION

Public health is the science and art of preventing disease,
prolonging life and promoting human health through
organized efforts and informed choices of society, organi-
zations, public and private, communities and individuals
[1]. Today the research of public health are topical.

The integration and interactions between numerous
cultural, economic, social, environmental, governmental,
and political processes are characteristic of our complex
globalized world. These processes exist at all levels, from
global to local [2].

Global public health is conceptualized by the recognition
that the processes that underpin globalization have led
to an increased vulnerability of public health. Impacted
by a wide range of factors, both from within and without
boundaries, global public health faces new challenges [3].

Wiad Lek 2018, 71, 4, 893-896

In USA for three decades, experts have been stressing
the importance of law to the effective operation of public
health system [4].

The goal of public health system is to prevent the spread of
epidemics and serious incurable diseases and to prologue and
improve the quality of life. Only in recent years, scientists have
concluded that the realization of such goals is only possible with
integrated system, which was termed public health. Public health
consists of three interrelated and complex parts — protection,
prevention, promotion. Each part includes several elements so,
prevention consists of two elements — vaccination and screening.

The terms periodical medical examination and screen-
ing have similar meanings and are used interchangeably [5].
However, it is worth to accent, that this does not correspond
to reality. There are two types of screening- universal screening
and case finding (individual screening).
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So, the contents of universal screening (screening of all
people in a certain category, for example, all persons up
to twenty-one years and up to nineteen years in Ukraine
and Germany respectively) and the periodical medical
examinations is similar. But individual screening (case
finding) involves a smaller group of people based on the
presence of risk factors (for example, family history of tu-
berculosis). The terms dispensary (which is known in the
CIS) and individual screening (case finding) have similar
meanings and can be used interchangeably.

Individual screening (case finding) is to prevent new
disease cases by reducing risk factors. It is to detect disease,
thereby leading to early treatment and improved prognosis.
These preventive measures identify and treat persons who
already have certain risk factors or in whom the condition
is not yet clinically apparent [6]. Individual screening is
carried out by doctors of the secondary and tertiary levels
of health care in the form of a screening test if the person
belongs to group of risk (for example, has a predisposition
to hereditary diseases). Individual screening is carried out
in accordance with the State program (for example, in En-
gland there are many the Government programs depend-
ing on sex, age, heredity, living conditions of patients, etc.).

Therefore, the Ukrainian Ministry of health proposed to
introduce a systematic screening for tuberculosis among high-
risk groups (persons belonging to risk group is determined by
the questioning of the professional - medical history) in 2018.

Disease screening is one of the most basic tools of mod-
ern public health and preventive medicine. Screening
programs have a long and distinguished history in efforts
to control epidemics of infectious diseases and targeting
treatment for chronic diseases [7].

It is worth noting general practitioners execute period-
ical medical examination. Physicians carry out periodical
medical examinations in order to acquire information on
patient susceptibility to certain diseases or to obtain general
or specific knowledge on their health status [8]. Periodical
medical examinations (once a year) are mandatory in Ger-
many, Austria, the United States, Australia, New Zealand, etc.

In European countries, professional opinions differ about
the effectiveness, usefulness and satisfaction of a periodic
health examination [9]. The European countries gradually
refuse periodic health examinations in the health care sys-
tem in favor of programs of individual screening.

THE AIM

A research on the legal regulation of periodic health exam-
inations and screening as a two systems, which provides
the implementation of prevention within the public health.
Analysis of foreign experience such countries as Great Britain,
USA, Austria, Germany, Australia, France, Italy and others.

MATERIALS AND METHODS

Research based on: Ukrainian legislation, European Union's
Law Acts, decisions of the ECHR, European's member-states
law, WHO Acts and Recommendations, scientific articles.
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In general , the theoretical bases of our research are the
following researches: Pashkov V. [10, 11], Ampuja M. [2],
Hrekov Y., Hrekova M. [12], Burris S., Mays G. P. [4], Olefir
A. [13,14], Holland W. [5], Harkusha A. [15, 16], Seballos
R. [6], Gutorova N. [17,18,19] , Bytyak O. [20] Stoto M.
A., Almario D. A., McCormick M. C. [7] and many others.

In addition, article is based on dialectical, comparative, ana-
lytic, synthetic and comprehensive research methods.

REVIEW AND DISCUSSION

There are no binding international agreements that would
have regulated screening and periodical medical examina-
tions as an important part of public health at present. The
issue concerning legal regulation of screening and peri-
odical medical examinations belongs to the competence
of national states.

Screening and periodical medical examinations is closely
related to human rights (the right to life, health, prohibition
interference in private life and others), and this means
that international standards in the field of human rights
protection can be applied to this relation.

All questions related to public health are resolved at
the level of international conferences and WHO Acts and
Recommendations (for example, A Global Charter’s for
the Public’s Health, Principles of screening).

The ECHR in its decisions indirectly established the
obligation of States to ensure the functioning of the sys-
tem screening. For example, states may also be under a
positive obligation to prevent the spreading of contagious
disease. For example, after finding a structural problem of
inadequate medical care in Georgian prisons, the Court
required the Georgian authorities to take the necessary
legislative and administrative measures to prevent the
spreading of contagious diseases, such as tuberculosis and
hepatitis, in the prisons, to introduce a screening system
for prisoners upon admission and to guarantee prompt
and effective treatment [21, 22].

In Shelley v. the United Kingdom, a prisoner complained
about a decision to provide disinfecting tablets instead of
needle-exchange programmes as he was concerned that it
failed to sufficiently address the risks caused by the sharing
of infected needles. The Court found that there was no
authority in the case-law that placed any obligation under
Article 8 on a Contracting State to pursue any particular
preventive health policy. While it was not excluded that a
positive obligation might arise to eradicate or prevent the
spread of a particular disease or infection, the Court was not
persuaded that any potential threat to health that fell short of
the standards of Articles 2 or 3 would necessarily impose a
duty on the State to take specific preventive steps. Matters of
health-care policy, in particular as regards general preventive
measures, in principle fell within the margin of appreciation
of the domestic authorities. Giving due leeway to decisions
about resources and priorities and to a legitimate policy
to try to reduce drug use in prisons and noting that some
preventive steps had been taken and that the authorities
were monitoring developments elsewhere, the Court con-
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cluded that there had been no violation of the applicant’s
right to respect of his private life [23].

Experience in Europe shows that European countries
refuse the system of periodical medical examinations (as
usually periodical medical examination are not covered
by medical insurance).

Germany and Austria are the only two EU countries that
have a standardized periodic health examination in the
basic package of its social insurance system. Every insured
person (which are nearly all citizens) from age 19 on has
a right to a health examination once a year (citizens fall
under child and school health until age 19). Apart from
the periodic health examination, there is programmatic
screening for cervical and breast cancer [9].

However, periodical medical examinations are carried
out by Europeans within the insurance medicine. Never-
theless, insurers, fearing cases of insurance fraud, also with
caution refers to individuals who are trying to conclude a
contract medical insurance. Therefore, insurers set preven-
tive measures in the form of a requirement to do a medical
examination by profile physicians.

Therefore, in order to obtain the European Health Insur-
ance Card or a contract of voluntary medical insurance,
applicants need to do professional periodical medical
examinations in the professionals.

Thus, in the EU Member States along with the existing
system screening there is also a system of periodic health
examinations, which is closely related with the insurance
medicine. The existence of these two systems provides the
implementation of prevention within the public health.

The organization of Austrian social insurance security feels
that the periodic health examination still (and probably more
than in the past) appeals to a demand of the insured popu-
lation and wants to continue the periodic health examina-
tion. However, at the same time there is need to reexamine
the format of the periodic health examination and to bring
it in line with the latest insights in (preventive) medicine
and health care [9]. Considering that the health system has
also become a symbol of prosperity and well-being in this
country, it is must not be refused from the periodic health
examinations, but rather to promote and encourage the
population to do periodic health examinations.

In Europe, experts questioned the need for periodic medical
examinations. However, in fact they exist and will continue
to exist. Periodic health examinations, and the screening
existing parallel covered the entire population, thus they
have a common aim - to detect and prevent development of
the disease in the early stages, to inform patients about the
condition of their health.

Given this, there is necessity in creating the system of
mandatory health insurance in within which will be re-
quired periodical medical examinations and parallel will
exist the program screening.

CONCLUSIONS
1. Public health is an important concept, which is continu-
ally being globalized and integrated into today’s society.

2. The components of public health include protection,
prevention, and promotion.

3. Prevention, the measures taken to prevent disease as
opposed to treatment consist of screening and periodical
medical examinations.

4. There are two types of screening - universal screening
and case finding (individual screening).

5. Universal screening and periodical medical examina-
tion are identical concepts. The terms dispensary and
individual screening have similar meanings and can be
used interchangeably

6. In Europe (except Germany and Austria) is happening
the transition from the system of mandatory periodical
medical examination to new screening system. How-
ever, despite this, periodical medical examinations of
Europeans held in connection with exist system health
insurance (both voluntary and mandatory).

7. Required periodical medical examinations are organically
connected with the functioning of the system of manda-
tory health insurance in the developed country Europe.

8. Screening and periodical medical examination are one of
the most important parts of prevention and public health
respectively. Because it helps to improve and prolong
the quality of life of people and prevent the spread of
epidemics and serious incurable diseases.

9. Screening and periodical medical examinations ensures
the safety and health of the entire population as opposed
to certain individuals and therefore be mandatory pro-
cedure in today’s society.

10. In Ukraine, there is a necessity in creating a system of

compulsory health insurance, in that will conduct a
periodical medical examination population.
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ABSTRACT

Introduction: Today, Ukraine is among the five largest European countries in terms of population, ranking fifth after Germany, Great Britain, France and Italy. Over the past decades,
the number of people in Ukraine has been decreasing, mainly due to the excess of deaths over births. The high mortality rate in Ukraine is burdened by the fact that it concerns
people of working age - the standardized mortality rate of the working-age population is 2.4 times higher than that of the EU countries and 1.5 times the average in Europe.
Theaim of this article was to determine the rationale for the economic effectiveness of the prevention of chronic non-communicable diseases and criteria for calculating the economic forecast.
Materials and methods: The research was conducted with the help of theoretical and statistical methods, by studying scientific sources and systematic analysis and generalization
of the experience of finding economic efficiency of preventive measures of chronic diseases.

Review and conclusions: The analysis of the considered methods of economic evaluation of the prevention and treatment of chronic non-infectious diseases made it possible
to draw the following conclusions that the effectiveness of the health care system and individual health care facilities should be considered in a complex manner from the point of
view of medical, social and economic efficiency. Economic efficiency, as a rule, is the result of medical and social efficiency. When calculating the cost-effectiveness of treatment
and prevention measures, the whole complex of losses and costs associated with illnesses should be taken into account, in particular: direct costs directly related to prevention
and treatment; Indirect losses associated with the illness, due to the unprocessed part of the gross domestic product, paid by sick leave. The task of the economic substantiation
of medical and preventive measures is to calculate the necessary volume of material and technical and financial resources, as well as their effective use.

KEY WORDS: economic efficiency, medical efficiency, social efficiency, chronic noninfectious diseases, risk factors, quality of medical and diagnostic work

INTRODUCTION

Currently, Ukraine is among the five largest European countries
in terms of population, ranking fifth after Germany, Great
Britain, France and Italy. However, over the past decades, the
number of people in Ukraine has been decreasing. During
2009-2013, this trend has slowed down somewhat - accord-
ing to the State Statistics Service of Ukraine, over the years,
the population of the country has decreased by 0.9 million
people and amounted to (at the beginning of 2014) 45.426
million people. Reducing the number is mainly due to excess
mortality over births. The prognostic indicators showed that
the trend of increasing the mortality rate in Ukraine up to
17% in 2015 is preserved [1]. This is confirmed. In 2015,411.8
thousand children were born in Ukraine (excluding Crimea
and Sevastopol); died - 594,8 thousand people. As of August 1,
2017, 42.584 million people lived in Ukraine (without taking
into account the temporarily occupied Crimean peninsula).
During January-July 2017, the population decreased by 128.5
thousand people. Mortality continues to exceed birth rate - 61
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deaths per 100 dead. There is a negative trend. The high mor-
tality rate in Ukraine is burdened by the fact that it concerns
people of working age - the standardized mortality rate of the
working-age population is 2.4 times higher than that of the EU
countries and 1.5 times the average in Europe [2]. Unsatisfac-
tory demographic condition is complicated by low birth rates,
high prevalence of chronic non-communicable diseases, low
life expectancy at birth (66.12 years for men and 76.03 years
for women - according to 2013) [3, 4]. In the last five years In
Ukraine, there is a decrease in the level of primary morbidity
- by 4.85%, while the prevalence rate of illnesses in this period
grew somewhat - to 185 462.7 per 100 000 population. Thus,
the problem of the accumulation of chronic pathology among
all age groups remains group population of Ukraine. The struc-
ture of primary morbidity is formed mainly by diseases of the
respiratory system, blood circulation, trauma, poisoning and
some other consequences of external factors, diseases of the
genitourinary system, diseases of the skin and subcutaneous
tissue [3, 4]. Theleading positions in the formation of the struc-
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Table 1. Social losses due to arterial hypertension and its complications

Number of people

Years of lost life Years with disability to work

Countries
Thousands % Thousands % Thousands %
All countries 2918 58 17665 19 19076 4,7
Economically developed 1405,7 12,9 6911 8,1 7577 47
Developing countries 1512,3 3,8 10754 13 11499 0,9

ture of the prevalence of diseases are diseases of the circulatory
system, organs respiration, digestive organs, genitourinary
system, musculoskeletal system and connective tissue [5].

THE AIM

To substantiate the economic efficiency of the prevention
of chronic non-infectious diseases and to determine the
criteria for calculating the economic forecast.

MATERIALS AND METHODS
The research was conducted using theoretical and statistical
methods, by studying and analyzing the experience of finding eco-

nomic effectiveness of preventive measures for chronic diseases.

REVIEW AND DISCUSSION

In the countries of Europe in the first decade of the XXI century
there have been changes in the indicators of public health. On
the one hand, there are significant achievements: prolonging
the average life expectancy, reducing mortality from a number
of causes, reducing the prevalence of certain risk factors, and
improving some socio-economic determinants. On the other
hand, many countries face new challenges and threats to public
health related to demographic changes, changes in the prevail-
ing type of pathology from infectious to non-infectious (due to
the use of antibiotics), increased manifestations of unhealthy
lifestyle, inequalities in health I and his protection between
the population of individual countries, as well as between its
separate strata within countries.

In 2011, the United Nations announced the epidemic of
WHO in the world. By 2030, the WHO predicts an increase
in deaths from no communicable diseases to 52 million per
year. Chronic non-infectious diseases include diseases of the
circulatory system, malignant neoplasms, chronic obstructive
pulmonary diseases, diabetes mellitus and other diseases. Up
to 60% of the adult and almost 20% of the children’s population
suffer from chronic pathology. Chronic non-communicable
diseases (HNVD) cause global socio-economic losses of the
population of many countries of the world, including Ukraine.
It is they who determine 82.8% of the total mortality of the
entire population of our country and 62.4% - the mortality of
the working-age population.

Non-communicable diseases (NCDs), such as cardiovas-
cular diseases, cancer, chronic obstructive pulmonary disease
(COPD), and mental ill health are a major burden for the
economy and health of the population of many countries,
including Ukrainians.
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For example, the data on the research of I. Tsanko’s research,
which social losses due to hypertension in the comparative
aspect among the economically developed countries and de-
veloping countries, are presented in (Table I).

For the diagnosis and treatment of chronic non-infectious
diseases (NIZ), a large amount of money is spent annually
both by the state and patients and their relatives. Complications
due to NCDs that are causing death or disability increase this
percentage at a time and lead to significant economic losses
from the state.

For example, the data based on the research of I. I. Tsanko,
which social losses due to hypertension in the comparative
aspect among the economically developed countries and de-
veloping countries, are presented in table I [6].

The first place among the NIZ is arterial hypertension. Both
the pathology itself and its complications - hypertensive crisis,
stroke, and heart attack require significant economic efforts
for treatment. According to many studies (Babajanova A.,
2013, Kislyak O. A., 2009, Morozova T. E., 2010), low indica-
tors of controlled hypertension are found out in ambulatory
conditions, within 7-15%. As a result, the high frequency of
hospitalization due to complications of hypertension and the
growth of economic costs of treatment. One of the main causes
of uncontrolled hypertension is the irregular ingestion of anti-
hypertensive. It is clear that with an increase in the frequency
of admissions increases the economic performance.

Arterial hypertension among civil servants (DS) ranks first
in the structure of the prevalence of circulatory system diseases
(CHC) and is the leading cause of complications such as stroke
and myocardial infarction, hypertensive crisis.

One of the most common risk factors for hypertension is
obesity. The relationship between the increase in total blood
cholesterol and mortality in patients with hypertension is
proved (7, 8]. Many cross-examination studies have established
a positive correlation between elevated blood pressure (AD)
and body weight, which is also confirmed by the Fermichhem
study among people aged 20-39 who have had excess body
weight. In them, the frequency of hypertension was 2 times
higher, between the same age group with normal height and
weight [9, 10].

The world experience in the fight against hypertension con-
firms the ability to significantly reduce morbidity, disability
and mortality of the population from the main complications
of hypertension - a heart attack and stroke. Thus, the imple-
mentation of special preventive programs “South Korea” led to
a reduction in mortality from these diseases by 2-3 times [11].

Annual inspection of the entire population of the country
was introduced in 1983 in the former USSR. At that time, in
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developed countries, the economic costs (male) from diseases
of the circulatory system at the age of 65 reached from 42% to
86% of the total cost of all diseases. In the prevalence, the first
place was AG, which was detected in 23% of those surveyed in
the age group from 30 to 54 years old, with a disease of about
57% of patients. The struggle with hypertension was considered
amedical and social problem and a priority task of prevention
of cardiovascular diseases [12].

Today, the medical world regards obesity as a medical-social
disease, due to the increasing prevalence of the disease among
the population in all age groups in all countries of the world,
increased complications, decreased ability to work, reduction
and deterioration of quality of life, increased costs of treatment
both the disease itself and its complications.

The socio-economic problem is the prevalence of obesity in
children. So, childhood obesity is associated with the risk of
developing cardiovascular diseases, diabetes mellitus, diseases
of the musculoskeletal system, mental disorders. In terms of pre-
vention, both obesity and its complications, it is important that in
most cases, obesity as a disease begins its birth in childhood [13].

Among obese patients in Ukraine, the share of children
is 20% - given that four out of five children remain obese in
adulthood, the importance of the socio-economic direction of
the prevention of this disease and its complications becomes
clear. Unfortunately, we have an increase in the incidence of
the disease over the last five years, especially at the age of 15-17
years. Although, according to scientists, this figure is under-
estimated, as official statistics are different from the results of
population surveys in Europe and the world [13]. As the authors
point out, general practitioners are well aware of the problem of
overweight and obesity in children (95.7 + 2.1%). In addition,
physicians are most often associated with obesity in adults
and children with diabetes mellitus (84.8 + 3, 7%), diseases
of the circulatory system (77,2 + 4,4%), endocrine diseases
(25,0 + 4,5%), diseases of the spine (23,9 + 4,4%), diseases of
the joints (15 + 3.7%), diseases of the digestive system (8.7 +
2.9%). Modern data confirm that deep metabolic disorderslead
to the development of the above-mentioned complications. By
the complications of obesity can be added infertility, fatty hep-
atose, hyperuricemia, malignant tumors, apnea during sleep.
However, from an economic point of view, the prevention of
excess body weight in childhood, which subsequently becomes
adisease of obesity, is not costly. The obesity prevention strategy
is based on the introduction of a healthy lifestyle (sufficient
physical activity and dietary nutrition). Drug treatment is
only possible in the presence of concomitant diseases. All
of the foregoing confirms that from the point of view of the
clinical economy, the correct strategy and the programs used
to prevent obesity and its complications, will certainly give a
significant economic effect. According to the authors among
children with obesity 11.2% has myopia, 8.8% acquired flat-rate,
2.4% of diseases of the digestive system, 13.6% - disorders of
the autonomic nervous system, which increase in adolescence
three times [13]. Children with obesity are at risk for developing
complications. So the probability of development of myopia
in them is higher in 2 times, flattened in 4 times, spasticity of
the sphincter of Oddi in 13 times, disorders of the autonomic
nervous system in 3 times.

The need for redistribution of funds towards the direction
of increasing the investment of primary health care (PHC) to
the basis of general practice - family medicine, where a large
percentage will be taken by the preventive work was indicated
(Shayman LM. 1998; Alwan A., Horhby V. 2002; Milewa T;
Calnan, 2000).

The inefficiency of paying the actual amount of medical care
in comparison with the payment of the planned volumes of cer-
tain types to be determined on the basis of the order of medical
services was highlighted by (Liaropoulos L.L., 2001; Trefa G.O.
2002; Lekhan V.M., 2003; Rudy V.M., 2004). Scientists (Novikov
V., 2002, Kutsenko V1., 2002, Ruden V.V,, 2003) consider one
of the important issues in the reform of the medical sector -
the issue of remuneration of medical workers. The tasks to
which attention should be paid in principle, as mentioned by
(Moskalenko V.E, 2002; Lekhan V.M., 2003 ,2005; Rudiy V.M.,
2003, 2004), are strengthening of the material and technical
basis of PMD on the principles of practice of family medicine,
the formation of independence and economic independence of
the general practitioner-family doctor, the creation of a system
of motivation of medical personnel of the institutions of general
practice-family medicine to intensive and high-quality work,
the effective use of financial, material and human resources and
of course, need to be added for the organizations to be investing
in preventive actions.

On the efficiency of using limited resources in the medical
sector, as one of the main tasks, is indicated at the disposal of the
Cabinet of Ministers of Ukraine from 23.06.2010. No. 1724 “A
prosperous society, a competitive economy, an effective state”
But to date, despite the limited funding of the health sector; the
issue of rational use of funds remains unresolved. The attempt of
the Ministry of Health of Ukraine (reform of 2017) to reallocate
funds to the primary health care costs does not solve the issue
of ensuring the treatment of NCDs and their complications. In
this regard, the high level of relevance of the problem remains.
Although medical reform will begin with changes in the financ-
ing of primary health care, the issue of financing preventive
measures to prevent the growth of NCDs is also not resolved.
There is no clear understanding of the financing of preventive
measures and in the concept of health care financing reform,
which was approved by the CMU Order No. 1013 0f 30.11.2016.

Unfortunately, neither in the main Law of Ukraine Ne 2801
of 19.11.1992. “Fundamentals of the Ukrainian legislation
on health care (hereinafter referred to as the Law No. 2801),
neither in the amendments to the Law No. 2801 adopted in
2012, nor, the orders of the Ministry of Health of Ukraine of
28.09.2012. No. 752 “On the Procedure for Quality Control of
Medical Aid” and No. 454 of 01.08.2011. “On approval of the
concept of quality management of medical care in the field of
health care of Ukraine for the period up to 2020” there are no
legal mechanisms indicated on which it is possible to apply the
“clinical audit” referred to in them which could determine the
level of quality (Zharlinskaya R.G., 2017 .)

Given that Ukraine is moving towards market relations
in the health sector, indicators are needed to determine the
quality of health services and the cost-effectiveness of health
services. According to Art. 3 of the Law of Ukraine No. 2801,
the activities of physicians should be aimed at prevention. And

899



Boris I. Palamar, Tetiana S. Gruzeva

there are no effective mechanisms that ensure the economic
processes of this movement and which provide the economic
result of this work today. Currently, the bodies that carries out
the quality control of medical care, are identified clinic expert
commissions and medical councils of health care institutions
which carry out a selective quality control of medical care
(Senyuta I, 2017). But in these bodies there is no examination
of preventive measures, either medical, social, or economic.
Moreover, the Law of Ukraine “On State Financial Guarantees
for the Provision of Medical Services and Medicines” provides
for the creation of a single customer for medical services as an
additional central body; but there is no list and scope of medical
care. If the basic, necessary types of medical care and medical
services exist on the territory of Ukraine, that is because this was
historically; although there is no state order, preventive measures
or planned programs. According to the law; preventive work at
the primary level is not economically viable. At the same time,
itis proved by (Moskalenko V.E, 2008, Shulyak V.1.,2010) that
investing in the development of preventive medicine not only
significantly affects the improvement of public health, but also
brings a significant economic effect for state as a whole.

An attempt to determine the cost of screening and treatment
of NCDs in Ukraine is based on the standards of medical care.
Scientists [9, 14] provided data where the cardiology pathology
was calculated from the point of view of laboratory and diagnostic
examination and treatment of arterial hypertension (AG). Min-
imum, average and maximum therapies were defined, hoverer,
poor outpatient outcomes were shown due to lack of funds. 48%
stopped treatment, therefore, increasing the risk of complications

The main goal and direction in the work of doctors is to
achieve a medical effect. This vector concerns both the diag-
nostic and therapeutic process and preventive actions. The
effectiveness of health care is a criterion for achieving specific
results. [15] The medical effect as a component of public health
actively influences the welfare of the whole society. After all, an
increase in healthy workers and reduced sick leave payments
increases the national income of the state.

Each activity requires some investment. If we consider the
healthcare sector as a system for which a certain amount of
money is spent by the state, then the economic efficiency of [EE]
activity of the health care system, as stated by Kotuzo A.S. with
co-authors, the difference between the economic effect and the
spent costs. However, the authors believe that the price of the
medical program is not the money spent on it, but the medical
care that could be provided for the same money, using them
more rationally [15]. Continuing this view; one can assume that
the price of prevention programs in cash equivalent is the mon-
ey that would be spent in the treatment of the complications of
chronic non-infectious pathology. During the prophylaxis of
diseases, the percentage of complications decreases, therefore,
funds which are conditionally released, can potentially be used
more rationally.

But the concept of the effectiveness of medical care can not
be expressed only in monetary terms - having only an eco-
nomic component. A social component must also be present.
And even when there are costs that far exceed the economic
effect, with a positive social effect, we can talk about a positive
performance indicator.
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In the aspect of prevention, the effectiveness of action in
healthcare can be expressed in preventing future costs of treat-
ment, the development of infectious diseases, both ordinary and
especially dangerous, on the social security of pensioners with
disabilities, as well as in increasing the percentage of healthy
people, who can work and lead the growth in national income.

When trying to analyze the effectiveness of health care it
is evident that it has three components: social, medical and
economic efficiency. This relationship can not be torn, since
each component may, under certain conditions, be a priority.

According to Ukrainian scientists, the medical effectiveness of
health care is a measure of achievement of the set tasks. Social
efficiency of healthcare - can be measured by the satisfaction of
medical care and return to work and active life - at the patient lev-
el. At the industry level - an increase in the life expectancy of the
population, a decrease in the level of indicators of mortality and
disability, etc. The social effect is measured by indicators such as
the level of morbidity of the population, average life expectancy,
the mortality rate (especially children’s), the number of disabled
and prematurely dead. Indicators of social efficiency do not refer
to each individual patient (as may be the case for indicators of
medical efficiency), but to certain groups of the population.

The magnitude of the social effect of individual treatment
and prevention measures can be determined by the formula:

E =At - (A1 +A +..+ An),

where E_ - the magnitude of the social effect, expressed in the
reduction of the number of diseases for a certain period of time;

A, - number of diseases in the base period (before medical
and preventive measures);

ALA,..., A -number of diseases for each period of medical
and preventive measures;

t - number of periods of medical and preventive measures.

Economic efficiency of health care is the reduction of eco-
nomic losses from high morbidity, disability and mortality. Its
calculation is always associated with the search for the most
economical use of available resources. At the same time, eco-
nomic efficiency always complements social and medical ones,
as the last two are more important in the society.

Asarule, in most cases, social and medical efficiency is accompa-
nied by economic efficiency. In some cases, medical and preventive
measures, having medical and social efficiency, are deprived of eco-
nomic benefits. These may be expensive new treatments that save
and prolong the lives of the elderly, but do not justify themselves
from an economic point of view. The economic substantiation of
medical and preventive measures does not require a compulsory
positive economic effect in the presence of medical and social
efficiency. The task is to calculate the required volume of material,
technical and financial resources, as well as their effective use.

The calculation of economic efficiency of medical and pre-
ventive measures can be determined by the formula:

E =P -P,

where E - the economic efficiency of medical and preventive
measures in hryvnas;



CRITERIA OF ECONOMIC EFFECTIVENESS OF PREVENTIVE MEASURES OF CHRONIC NON-INFECTIOUS DISEASES

P, - losses from morbidity, mortality, disability, etc. during
the period preceding the current (base period).

P, - losses from morbidity, mortality, disability, etc. during the
period of medical and preventive measures (current period).

The coefficient of economic efficiency, which determines
the amount of savings per unit of expenditure, is calculated
by the formula:

P -P

1 2

K=p

€

m,pr.

where K - the coefficient of economic efficiency;
P funds spent on medical and preventive measures.

The method of calculation of economic efficiency is based on
the cost of types of medical care, sanitary and epidemiological
services, and on the value of the damage caused by diseases,
complications, etc.

The economic effect can be direct - when we have a
decrease in price for a particular measure, or indirectly -
which is a consequence of the medical and social effect,
that is, the result of prevention and treatment. In any case,
the economic effect is the difference between the economic
damage before the use of medical measures and after. The
economic effect can be factual - it's what you got, after the
evaluation of the results, and expected - it's what is calcu-
lated during planning.

During the calculating of the economic effect, the following
indicators are distinguished: [15]

1. The indicator of the economic effect as a result of reducing
the incidence of temporary disability (the incidence of working
population).

2. Economic effect as a result of reduction of terms of treat-
ment of the entire population.

3. The economic effect of reducing disability.

4. Estimated economic effect of saving the life of a person of
working age.

The scientist Kotuzo A.S. with co-authors suggests to calcu-
late the economic efficiency (EE) with the help of the formula:

Economic effect

EE =
economic losses associated wiath the medical program

Medical effectiveness (ME) with the help of the formula:

Number of cases of achieved medical results

Number of assessed cases

Social effectiveness (CE) with the help of the formula:

CE= Number of patients satisfied with medical assistance

The number of evaluated cases

According to the standard (ME), (CE) to which health care
providers should seek, 1 is proposed. Criteria, also, are the aver-
age indicator for the LPU, and the department; or the dynamics
of this indicator in a particular physician, department, LPU.

At the same time, it should be noted that the economic effect
couldn't be determined immediately. It may occur after some
time. In addition, it is possible to determine economic efficiency
only when it is possible to measure the outcome of the measure in
health care. Therefore, certain indicators should be used. It must
be remembered that the health of both man and nation is influ-
enced not only by health care in the country, but also by the level
of growth of national profits, the accumulation of national wealth.

In determining the economic effect of reducing morbidity and
mortality; one should remember that not only doctors could influ-
ence these processes. 30% falls on the level of material and cultural
life of the population, as well as on the safe working conditions.

Estimates of the economic effectiveness of medical and preventive
measures are indicative, since they are based on average data and
assumptions. To determine the economic effectiveness of medical
and prevention measures for the prevention of chronic non-com-
municable diseases, it is necessary to calculate the losses from
morbidity, mortality, disability, etc. in the basic and current periods.

Total losses due to these reasons are calculated by the formula:

=P +P +P,
gen. spen. m, pr. c

whereP - totallosses due to morbidity, disability, mortality,
etc ; =

P__ - financial losses in manufacturing as a result of loss of
worﬂjng time due to morbidity, disability, mortality in working
age and as a result unprocessed production;

P - expenses for treatment and prevention of the diseases;

P_- expenses for sick leave payments.

Industrial losses for the working population occupy the largest
proportion of all disease-related illnesses and are calculated by
the formula:

P =DxL
spen.
where D - the cost of products produced in the enterprise or in
the economics, in general, one worker within one working day.
L - total number of days of disability.

Costs for treatment consist of the cost of treatment in the
clinic and in the hospital:

p pr. =Pth +Ptc

m.,

where P, - the cost of treatment in hospital;

P,_- the cost of treatment in the clinic.

Three main indicators characterize the cost of treating pa-
tients in a hospital:

- the average cost of a bed in a year;

- the average cost of one bed-day;

- the average cost of treatment of one patient.

Indicators of cost of treatment in a hospital are calculated by
the formulas:

Average cost of one bed per year:
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b av,b

where P, — average cost of one bed per year;
P, — the sum of all hospital costs per year;

K, - average number of beds.

Average cost per bed day:
P

I
where P, - the average cost of one bed-day;

I - the number of bed-days spent by patients in a year.

P b/d =

Average cost of treatment for one patient:

P
p =1 n
N

where Pp - average cost of treatment of one patient in a
hospital;
N - the number of treated patients per year.

The cost of bedding in hospitals and the cost of bed-day
depend on the profile and capacity of the hospital. Usually,
this cost is higher in powerful and highly specialized hospi-
tals. The average cost of treatment for one patient depends
on the cost of one bed-day and the duration of treatment,
which is determined by the patient’s condition and the level
of medical care provided.

Three main indicators determine the cost of outpatient-poly-
clinic treatment:

- the average cost of maintaining one hospital post;

- the average cost of one visit at the clinic and at home;

- expenses per one inhabitant of the district of the clinical
service.

Indicators of the cost of outpatient-polyclinic treatment are
calculated according to the formulas:
The average cost of maintaining one hospital post in a clinic:

where P, - the cost of maintaining one hospital post in the
clinic;
P P — the total amount of expenses for a clinic for a year;
- the average annual number of occupied hospital

posts

Average cost per one visit to the clinic:

Pan

Visits
B

where P - the average cost per visit to the clinic;

B - the total number of visits to the clinic for the year.

The average cost of medical and preventive care for one
resident of the district of the clinical service:

902

P —oan
resid Pa. .

where P — the average cost per inhabitant of the district
of the clinical service;

N_ - theaverage number of residents in the district of the
clinical service.

Expenses for payment of sick leave are determined according
to the financial statements of the appropriate authority of the
social insurance. The economic effect of medical and preven-
tive measures aimed at reducing the incidence is manifested
during the period in which these measures are held. The eco-
nomic effect of saving a persons life during the working age or
preserving a childs life as a result of the prevention of infant
mortality is manifested throughout their lives. Thus, measures
to reduce infant mortality and mortality in working age are
more cost-effective and have a promising orientation.

The economic effect of saving a persons life in working age
is determined by the formula:

GNP

Epp =k X —— X t,,

np

where E, —economic effect of preserving the life of a person
of working age;

k- coefficient taking into account the share of value added
in gross national product;

GNP - gross national product;

N_- number of employees in the national economy;

t,,— the length of the working period from the moment of
life saving to retirement;

F - the annual amount of pensions and other social benefits
per one pensioner;

t —average length of stay at a pension.

The medical and social indicator of disability expresses the
health impact on the ability of the population.

The medical and social index of disability is the ratio of a
limited number of illnesses or injuries to the number of hu-
man-years of future labor activity of a contingent population
to the maximum possible number of man-years of future em-
ployment of the same population if his participation in work
is not limited to the state of health

Medico-social capacity of work (Q) is calculated by the
formula:

Q=0,001>(I(1—gj21_,§((1_ j+ZLt (1- t]] H)(l—m

x=16 x=16

where g - the proportion of women among the population,

m, t - indexation by sex,

x - indexation by age

q, - the proportion of people in the age of x, who do not par-
ticipate in social production for reasons not related to health.

H - the proportion of the population whose participation in
social production is limited by the disability from general and
occupational diseases.

W - the proportion of the population that does not participate
in social production due to the incidence of temporary disability.
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Table Il. Gender-age-differentiated indicators of non-participation of the population in social production for reasons not related to the state of health

Men Women
Age
q 1-q L L(1-q) q -q L L(1-q)
1 2 3 4 5 6 7 8 9

16-19 0,624 0,376 361848 136055 0,710 0,290 370266 107377
20-24 0,217 0,783 446391 349524 0,274 0,726 458215 332664
25-29 0,058 0,942 439263 413786 0,103 0,897 454459 407650
30-34 0,020 0,980 430875 422258 0,062 0,938 449138 421301
35-39 0,018 0,982 418971 411430 0,058 0,942 444071 418315
40-44 0,029 0,971 407004 395201 0,076 0,924 424246 392003
45-49 0,033 0,967 389159 376317 0,099 0,901 420985 379307
50-54 0,066 0,934 367503 343248 0,144 0,856 418158 357943
55-59 0,094 0,906 337857 306098 0,738 0,262 -

2L(1-q) 3159117 2816560

Table I1I. Conditions for determining the medical and social potential of the population
Indexes For the previous period For the current period
Number of people with disabilities (/) 3572 3463
Number of working population (N, N) 105918 111007
Number of employees (N, N,)) 104945 109311
Number of days of disability (M, M,) 1074217 1056378

R - the maximum period (the number of years) of a popu-
lation’s participation in social production if it is not limited by
illnesses and injuries.

L_- the number of inhabitants within the five-year intervals,
which is one of the calculating indicators of the tables of average
life expectancy.

The calculation is made on 100 000 people.

For calculations gender-age-differentiated indicators of
non-participation of the population in public production are
used for reasons not related to the state of health (table II).

Using the above formula, according to the table we can
determine the number of human-years of future work per
100,000 people, if it is not limited to diseases and injuries. We
will assume that the work of men and women continues until
the retirement age (up to 60 and 55 years respectively)

The data presented in the second column (table II) indicate
the proportion of the part of the male population in each age
group who, for various causes that are not related to illnesses,
does not participate in the work activity. Column 3, respectively,
determines the proportion of the population involved in social
production. Column 4 (L statement) indicates the number of
years that the population of the corresponding age group lives
on the basis of 100,000 births.

The result of the product of columns 3 and 4 in each
row, which is in column 5, determines the number of hu-
man-years of future employment for each age group of the
male population. The sum of the fifth column is the number
of man-years of future work, not limited to illnesses per 100
000 male people.

We have similar results for the female population.

In order to determine the number of human-years of future
employment for 100,000 men and women together, the pro-
portion of women and men in the population should be taken

into account. The g, q indices are independent of health, are
constant and are determined by the results of the census.

The number of years of efficiency for men is 44 years (from 16
t0 60), for women - 39 years (from 16 to 55). The average period
of efficiency is 41.6 years. Given that for reasons not related to
the health status, part of the population does not participate in
work, then this time is reduced to 35.5 years.

Thus, Ris the period (the number of years) of the population’s
participation in social production, if it is not limited by illness
and injury, is 35.5 years.

The proportion of the population whose participation in
social production is limited by disability can be defined as the
ratio of the number of disabled people who have completely
lost their ability to work and taken into account in the social
welfare authorities to the population.

l, +1,
N, + N,

where I, I, - number of persons with disabilities of groups 1
and 2 at the beginning and end of the reporting period

N, N2 - the number of working population at the beginning
and at the end of the reporting period.

The proportion of the population who does not participate
in social production as a result of the incidence with temporary
disability can be defined as the fraction of the division of the
number of days of disability from the incidence during the year
by the average annual number of employees multiplied by the
number of calendar days per year.

W= M, + M,
(N3 +N,;) X 365

where M, M, - the number of days of disability in the
previous and current years,
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N , N_- number of employees in the previous and current
pl p2

year.

Example 1.

Determine the medical and social capacity of workability on
condition (table IIT).

According to the formula, the proportion of the population
whose work participation is limited by disability is:

3572 + 3463
H= = 0,0324
105918 + 111007

Calculation of indicator W - fraction of the population that
does not participate in the production as a result of morbidity,
is determined by the formula.

1074217 + 1056378

w=
(104945 + 109311) X 365

The proportion of women population is 0.488

The coefficient of 0.001 at the beginning of the formula is
required to obtain the result in percentage terms.

The medical and social potential of working capacity is
convenient to use to determine the additional gross national
product (GNP) in the country or industry as a result of raising
the level of health of workers (for example, as a result of the
implementation of a comprehensive program for the improve-
ment of public health).

The annual additional volume of gross national product
(AGNP) as a result of increasing the medical-social potential
of working capacity is determined by the formula:

= 0,00272

GNP, xN(Q.—Q.)

AGNP = ,
100

where GNPn - gross national product per one working year,

N - average annual number of employees

Q, Q,- medical and social capacity of work, before and after
implementation of the complex program.

Example 2.

Asaresult of comprehensive measures to improve the health
of the population, the medical-social potential of working ca-
pacity increased by 2.87% (from 79.26 to 82.13%). The number
of employees in the region is 24,542, production of GNP per
one employee is 48,000 UAH.

Clinical and economic analysis is a process of comparing the
results and costs of applying two or more methods of medical
intervention (drug or non-drug), including non-intervention
technology.

Clinical and economic analysis has the purpose of compara-
tive assessment of medical technologies. Its task is to apply, along
with clinical arguments, also the economic ones to choose the
best medical technologies.

All methods are reduced to the calculation of the correlation
between the cost and the resulting effect.

Analysis of the cost-efficiency criterion is the main method.
This is the price-to-effect ratio. Moreover, the costs are reflected
in the financial indicators in monetary terms, and the effective-
ness of the natural indicators of clinical efficacy. For example,
costs that should be made to extend the life for one year, or
reduce the incidence by 1%, etc. This method is used when only
one measure of effectiveness is used to measure the effect. The
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method allows comparing different alternative treatments. The
indicator is calculated by the formula:

DC+IC
CER = ————
Ef

where CER (cost- effectiveness) - cost/effectiveness ratio

DC - direct costs

IC - indirect costs

Increase in cost per unit of effectiveness. It is import-
ant to investigate the issue of incremental costs for the
growth of one efficiency unit, as different intervals of the
cost effectiveness indicator are different for improving
efficiency.

For example, to reduce mortality by 1% from 14% to 13%
from chronic non-communicable diseases in the region it is
necessary to spend 300 000 UAH direct and indirect, and to
reduce the rate by 1% from 10% to 9%, 700 000 UAH is already
needed. This serves as an indicator of the growth of cost effec-
tiveness, which is calculated by the following formula:

4 Ef-l - Efg

CER is an incremental growth rate for an increase in one
efficiency unit.

DC, - direct costs by using technology 1.

IC, - indirect costs by using technology 1.

DC,and IC, - direct and indirect costs by using technology 2.

Ef1 Ef2 - effectiveness of treatment and preventive measures
using technology 1 and 2.

An analysis of cost minimization is used to compare costs
when two or more methods have the same clinical efficacy.
Calculation is determined by the formula:

CMR=DC, - DC,

CMR - Cost Difference Indicator.

DC, - direct costs for technology 1.

DC, - direct costs for technology 2.

In practice, very rarely, two methods have the same clinical
efficacy. Therefore, the use of this method is limited.

Cost-benefit analysis is a special case of cost-effectiveness
analysis, when the effectiveness indicator is determined by the
non-clinical efficacy, and the patient’s judgment of the outcome
of the treatment. He answers the question of what is best - to
live long, but bad or to live well, but not so long. The indicator
is determined by the formula:

DC+IC

Ut

CUR - Cost Index per unit of usefulness

DC- direct costs.

IP - indirect costs.

The utility rating (QALY) is based on years of saved life ad-
justed to its quality. The unit estimates the year of full health,
the usefulness or value of other states is compared with the
unit. Utility comes from zero (death) to one (full health). The
number of QALYs is obtained by multiplying the number of
years of saved life by the coefficient of utility of the obtained
health condition. For example, if the expected lifetime of a
person after the treatment according the standards is 16 years

CUR =
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and the utility is 0.6, then the usefulness of such actions is 16
x0.6=9.6 QALY.

Example 3.

The cost of medical technology 1, which extends the life of
patients by an average of 12 years, is 120 000 UAH, and the
coeflicient of life benefit is 0.6, according to the technology of
the 2 utility coefficients is 0.8, life expectancy is 10 years, and
the cost of treatment is 160 000 UAH. To identify and compare
the two technologies in terms of cost-benefit

120 160
— =166 CUR,= ———=20,0
12x 0,6 - 10 % 0,8

CUR, =

In terms of cost-utility, the first medical technology is more
attractive.

There are the following types of clinical and economic
analysis:

1. ABC analysis - by volume of expenses. The essence of the
ABC analysis is to rank the selected positions (medical tech-
nologies, medicines, illnesses) at the level of expenses from the
largest to the smallest. At the same time, the most expensive
technologies are combined into a group, which accounts for
80% of all costs (group “A”). The second group, group B, is a
less costly technology, accounting for 15% of all costs. And,
finally, the least costly technologies - 5% of all costs - belong
to the “C” group.

2. VEN-analysis is the ranking of medicines by “importance
index”™: V - medicines that are vital; E - essential; N - non-es-
sential, secondary.

3. Frequency analysis is the ranking of selected items (medi-
cations) by frequency of use.

All types of clinical and economic analysis should be used in
combination with one another. Comparing the cost of treatment
with the medical effectiveness of the drug and the frequency
with which it is used gives the opportunity to abandon minor
appointments, to allocate vital medicines at a moderate price,
thereby achieving the desired combination of cost and quality
of treatment.

CONCLUSIONS

The results of the analysis of the considered methods of
economic evaluation of the prevention and treatment of
chronic non-infectious diseases make the following con-
clusions. The effectiveness of the health care system and
individual health care facilities should be considered in a
comprehensive manner from the point of view of medical,
social and economic efficiency. Economic efficiency, usually,
is the result of medical and social efficiency. In most cases,
the medical and social effectiveness of therapeutic and pro-
phylactic measures is accompanied by economic efficiency.
The economic effectiveness of therapeutic and prophylactic
measures is calculated for the future period and is based on
statistical forecast indicators and is therefore indicative. The
larger the forecast term is the more approximate calculations
are. In calculating the cost-effectiveness of therapeutic and
preventive measures, the entire complex of losses and costs

associated with illnesses should be taken into account, in

particular: direct costs are related to prevention and treat-

ment; indirect losses associated with the illness, due to the
unprocessed part of the gross domestic product, paid for
the sick leaves.

Each of the considered methods of economic analysis
is oriented on certain performance indicators. The choice
of the method of economic analysis is determined by the
purpose of study in particular:

- economic efliciency - the broadest concept and covers
indicators of medical, social and economic efficiency;

- the economic effectiveness of treatment and preventive
measures shows the result of the introduction of certain
methods of treatment and prevention;

- indicator of medical and social capacity of work charac-
terizes the specific weight of the loss of disability from
illness and disability;

- clinical and economic analysis has the purpose of compar-
ative evaluation of medical technologies and the choice
among them is optimal in terms of price and quality.
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STRESZCZENIE

Mikrokrwawienia mézgowe (CMB) s3 to mate ogniska obnizonego sygnatu w obrazach T2 badania rezonansowego mézgu (MRI). Odpowiadaja one hemosyderynie i innym
pozostatosciom rozpadu krwi pochodzacej z naczyri mézgowych, ktdrych struktura zostata naruszona w wyniku proceséw patologicznych. Ich patogeneza Scisle faczy sie z
angiopatia zwiazang z nadcisnieniem tetniczym oraz z mézgowa angiopatia amyloidowa. Mikrokrwawienia wystepuja zaréwno w populagji ludzi catkowicie zdrowych, jak
i w licznych schorzeniach neurologicznych. Czesto obecne s3 u ludzi dotknietych otepieniem zaréwno w przebiegu chordb neurodegeneracyjnych, jak i spowodowanego
przyczynami naczyniowymi. Ich rozpowszechnienie jest tez wieksze u 0sob po przebytym udarze niedokrwiennym, a takze w nieurazowym krwawieniu $rédmézgowym.
Obecnos¢ mikrokrwawiern ma wptyw zardwno na rokowanie u chorych, na obecnos¢ powiktan leczenia, jak i na wystepowanie roznych schorzen u osob weze$niej zdrowych.
Moze tez mie¢ wptyw na stan emocjonalny oraz jakos¢ zycia pacjentow.

Ponizszy artykut przedstawia aktualny stan wiedzy na temat zwiazku mikrokrwawieri z réznymi schorzeniami neurologicznymi, omawia takze role mikrokrwawier jako czynnika
posiadajacego wartos¢ predykcyjna.

SLOWA KLUCZOWE: mikrokrwawienia mozgowe, zaburzenia funkcji poznawczych, otepienia, udary krwotoczne, udary niedokrwienne, czynniki ryzyka

ABSTRACT

Cerebral microbleeds (CMB) are small foci of low signal which are detected in neuroimaging. They correspond to hemosiderin and other blood breakdown products from brain
vessels whose structure was affected by pathological processes. Their pathogenesis is closely related to angiopathy associated with hypertension and cerebral amyloid angiopathy.
Microbleeds occur in a completely healthy population as well as in numerous neurological disorders. They are often present in people afflicted with dementia, in the course of
neurodegenerative diseases and due to vascular causes. Their prevalence is also higher in people with ischemic stroke and in non-traumatic intracerebral bleeding. The presence
of microbleeds is reflected in the prognosis of the patients, the presence of complications of treatment, and the occurrence of the disease entities in previously healthy people.
They also affect the emotional state and quality of life of patients. We will try to summarize the current state of knowledge regarding the relationship between microbleeds and

neurological disorders and present their potential predictive value.

KEY WORDS: cerebral microbleeds, cognitive impairment, dementia, hemorrhagic strokes, ischemic strokes, risk factors

WSTEP

Mikrokrwawienia mézgowe (CMBs — cerebral micro-
bleeds) sa efektem wynaczynienia krwi, ktérej produkty
rozpadu wykrywane s3 w polu magnetycznym. Dochodzi
do tego na skutek patologii naczynn mézgowych zwykle
uwarunkowanych angiopatig amyloidowg oraz angiopa-
tig zwigzang z nadci$nieniem tetniczym. Konsekwencja
rozbieznosci w mechanizmie powstawania jest charakte-
rystycznych wzor rozpowszechnienia mikrokrwawien w
obrebie mézgowia. Te spowodowane odktadaniem zlogow
amyloidu obecne sg zwykle w lokalizacjach platowych, w
przeciwienstwie do mikrokrwotokéw uwarunkowanych
nadci$nieniem czgsciej spotykanych w glteboko potozo-
nych partiach mézgu [1]. Szacuje sig, ze mikrokrwawienia
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obecne s3 u 5% zdrowych, dorostych oséb [2]. Jednak na
ich rozpowszechnienie w populacji ogélnej ma wplyw
wiele czynnikow. Cze$ciej wystepuja one u 0séb w star-
szym wieku, zwlaszcza mezczyzn [3, 4]. Czynnikiem
ryzyka jest takze palenie tytoniu oraz dieta pacjenta [5,
6]. Duze znaczenie maja réwniez choroby wspolistniejace.
Mikrokrwawienia sg czg$ciej obecne u 0s6b z nadcisnie-
niem tetniczym oraz migotaniem przedsionkéw [7, 8].
Badania wykazaly natomiast, ze cukrzyca negatywnie
koreluje z wystepowaniem zmian tego typu w obrebie mo-
zgowia [9]. Podkresla si¢ rowniez wptyw uwarunkowania
genetycznego na rozpowszechnienie CMB w populacji,
jednak w celu doktadniejszego naswietlenia tej zaleznosci
potrzebne sg kolejne badania [10]. Obecno$¢ mikrokrwa-

907



Ewa Papuc i wsp.

wien nie jest zjawiskiem neutralnym dla ustroju. Moga
wplywac one zaréwno na funkcjonowanie neurondw,
zaburzajac normalng prace moézgu, jak i prowadzi¢ do
bardziej powaznych konsekwencji naczyniowych. Co
wiecej, badania pokazuja, Ze znaczenie ma wystepowanie
nawet pojedynczych ognisk [11]. Wczesna diagnostyka
zmian tego typu stwarza mozliwos¢ wykorzystania ich
obecnosci jako wykladnikéw przysztego stanu chorego,
pozwalajac na jak najszybsze wdrozenie stosownych
dziatan prewencyjnych i leczniczych.

ZWIAZEK MIKROKRWOTOKOW
MOZGOWYCH Z OTEPIENIAMI

Wystepowanie mikrokrwawien w mézgu niesie za sobg
wiele konsekwencji dla osrodkowego uktadu nerwowego.
Czestym objawem u ludzi dotknietych obecnoscia CMB
jest wystepowanie zaburzen funkcji poznawczych. Pro-
blem ten, wraz ze starzeniem si¢ spoleczenstwa, stanowi
coraz bardziej powszechne zjawisko w ogolnej populacji
pacjentdéw. Opisuje sie, Ze na poczatku XXI wieku na
$wiecie bylo 24 mln oséb dotknietych otgpieniem. W
kolejnych latach skala problemu bedzie prawdopodob-
nie narasta¢. Szacunkowo, do 2040 r. z zaburzeniem
tym zmagac si¢ bedzie okoto 80 milionéw oséb [12].
Mikrokrwawienia sg czgstym zjawiskiem w chorobach
przebiegajacych z otgpieniem. Mozna je znalez¢ u 29%
pacjentdw z chorobg Alzheimeraiaz u 85% 0s6b z otepie-
niem naczyniopochodnym [13, 14]. Badania przeprowa-
dzone na grupie 120 pacjentéw chorujacych na chorobe
Alzheimera, otgpienie naczyniopochodne i otepienie z
cialami Lewyego wykazaly zmiany o charakterze CMB
u 1/3 badanych. W zaleznosci od patomechanizmu ote-
pienia, lokalizacja mikrokrwawien byla jednak rézna.
Procesy neurodegeneracyjne cechowaly si¢ obecnoscia
zmian w korze mdzgu, natomiast te uwarunkowane
naczyniowo w obszarach podkorowych [15]. W innych
obserwacjach zauwazono, ze w przypadku pacjentéw z
chorobg Alzheimera, az 70% CMB lokalizuje si¢ w ptatach
mozgu [16]. Jest to rozmieszczenie charakterystyczne dla
mikrokrwawien spowodowanych CAA i moze wskazywac
na role odktadania amyloidu w patogenezie zaburzen
poznawczych. Znajduje to odzwierciedlenie w wynikach
autopsji 0s6b z choroba Alzheimera bowiem w 82-98%
przypadkoéw stwierdza si¢ zmiany charakterystyczne dla
CAA [17]. Zalezno$¢ pomiedzy deficytami poznawczy-
mi a obecno$ciag CMB obserwowana byla réwniez przez
Chunga i wsp.. W ramach I-Lan Longitudinal Aging
Study przebadano 959 pacjentéw pod katem niepra-
widlowosci proceséw poznawczych, takich jak: jezyk,
wzrokowo-przestrzenne oraz stowne funkcje wyko-
nawcze czy pamie¢ werbalna. Wykazano, ze zaburzenia
badanych domen dotyczg przede wszystkim pacjentow
z platowa lokalizacja CMB. Najwigksza zaleznos¢ ist-
niata w przypadku deficytéw wzrokowo-przestrzennych
funkcji wykonawczych. W obserwowanej populacji nie
stwierdzono jednak podobnych korelacji u osobnikéw z
CMB zlokalizowanymi w gtebokich i podnamiotowych
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partiach moézgu [18]. Takie rozmieszczenie zmian takze
wskazuje na potencjalny udziat angiopatii amyloidowej w
patogenezie wspomnianych zaburzen. W innym badaniu
przeprowadzonym przez Werring i wsp. réwniez zostala
stwierdzona proporcjonalna zaleznos¢ pomiedzy liczba
CMB, aliczbg domen poznawczych objetych dysfunkcja.
Najwigcej zmian zlokalizowanych byto jednak w jadrach
podstawnych, chociaz znaleziono je tez w regionach
platowych i podnamiotowych. Najwigksze nasilenie za-
burzen dotyczyto zakresu funkcji wykonawczych, ktére to
obejmowatlo 60% pacjentéw z mikrokrwawieniami i tylko
30% oséb bez podobnych zmian w badaniu MRI. W tych
przypadkach CMB lokalizowaly si¢ w wigkszo$ci w placie
czotowym ijadrach podstawnych, a inne domeny, miedzy
innymi pamiec i jezyk, byly tylko nieznacznie zaburzone
[19]. Podobne rezultaty uzyskano w obserwacjach prze-
prowadzonych w Japonii. Grupe 518 zdrowych oséb,
bez zaburzen neurologicznych, przebadano za pomoca
kwestionariusza MMSE (Mini Mental State Examination)
w celu wykrycia zaburzen proceséw poznawczych oraz
wykonano badanie MRI w sekwencji gradient echo pod
katem obecnosci mikrokrwawien. Wykazano, ze obec-
no$¢ CMB w znacznym stopniu koreluje z deficytami
poznawczymi [20]. W kolejnych obserwacjach w ramach
The Kashima Scan Study, ci sami badacze skupili sie¢ na
doktadnej lokalizacji glebokich i podnamiotowych mi-
krokrwawien zwigzanych z zaburzeniami funkeji poznaw-
czych. Stwierdzili, Ze najsilniejsza zaleznos¢ pomiedzy
niskimi wynikami MMSE a obecnoscia CMB wystepuje
przy ich lokalizacji w jadrach podstawnych [21]. Pokazuje
to, ze rozmieszczenie mikrokrwawien w madzgu jest w
znacznym stopniu zwigzane z przyczyna, jak i rodzajem
deficytow objawiajacych si¢ u pacjentow.

CMB majg wplyw takze na przebieg i rokowanie w cho-
robach degeneracyjnych. Wykazano wzrost $miertelnosci
wsrdd chorych na chorobe Alzheimera w przypadku
wspolistnienia mikrokrwawien [22]. CMB zlokalizowane
platowo zwigzane byly z wiekszym ryzykiem $mierci na
skutek udaru, natomiast w przypadku tych polozonych
w innych okolicach rosto obcigzenie $miertelnoscia z
przyczyn sercowo-naczyniowych [23]. Mikrokrwawienia
stanowig tez czynnik predykcyjny wystapienia i stopnia
cigzko$ci zaburzen poznawczych w schorzeniach neurode-
generacyjnych [15]. Wéréd chorych na chorobe Parkinsona
wykazano czestsze wystepowanie dysfunkeji poznawczych
w przypadkach wspdlistnienia mikrokrwawien niz w pro-
bie kontrolnej [24].

Wykazano takze, ze obecnos¢ mikrokrwawien mo-
zgowych wplywa na zmiang¢ metabolizmu amyloidu w
plynie mézgowo-rdzeniowym o0séb z otepieniem [25].
Udowodniono, ze w chorobie Alzheimera wspdtobecnosé
mikrokrwotokéw o rozkladzie sugerujacym mozgo-
wa angiopatie amyloidowa byla zwigzana ze znacznie
wiekszego stopnia obnizeniem poziomu Af3-42 w plynie
modzgowo-rdzeniowym, w poréwnaniu do 0séb z choroba
Alzheimera, ale bez mikrokrwotokdw. Jest to najprawdo-
podobniej zwigzane z wigkszym odkladaniem sie beta-
-amyloidu Af3-42 w $cianach naczyn moézgowych oséb
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z AD i mikrokrwotokami [26]. Jednoczesnie sugeruje
to, ze Af3-42 jest usuwany z naczyn moézgowych oséb z
otepieniem naczyniowym, stad jego wyzsze stezenie w
plynie mézgowo-rdzeniowym w poréwnaniu do oséb z
chorobg Alzheimera i CMB.

Jednoczesnie warto zaznaczy¢, ze poziom Af3-42 w
plynie mézgowo-rdzeniowym moze by¢ obnizony takze
u os6b zdrowych, bez otepienia, ale z obecnoscia CMB,
co potwierdza hipoteze, ze amyloid moze odktadac si¢ nie
tylko w blaszkach starczych, ale takze w naczyniach oséb
z angiopatig amyloidowa [27].

Patofizjologia zaburzen funkcji poznawczych spowodo-
wanych CMB nie jest do konica wyjasniona. Jedna z hipotez
zaklada, Ze mikrokrwawienia mogg zaburza¢ przeplyw
sygnalow pomiedzy jadrami podstawnymi a ptatami czo-
fowymi [28]. Badania za pomocg obrazowania dyfuzyjnego
metoda rezonansu magnetycznego uwidocznily znisz-
czenia mikrostruktury istoty biatej, gtéwnie w zakresie
przedniej czesci spoidla wielkiego oraz torebki zewnetrznej
i wewnetrznej, wystepujace przy fagodnych zaburzeniach
poznawczych u pacjentéw z mézgowymi chorobami ma-
tych naczyn (do ktérych zaliczamy mikrokrwawienia),
podczas gdy u pacjentéw bez wspolistnienia CVSD znisz-
czenia ograniczone byly jedynie do drogi przeszywajace
wzdtuz hipokampa [29]. Nie ustalono jednak dotychczas
przyczyny opisywanego zjawiska.

MIKROKRWAWIENIA

A UDARY KRWOTOCZNE | NIEDOKRWIENNE
Mikrokrwawienia sg takze zwigzane z rozpowszechnie-
niem udaréw w populacji ogélnej. Szacuje sie, ze u pa-
cjentéw po przebytym udarze niedokrwiennym wystepuja
w 34% przypadkéw, a u ludzi po nieurazowym krwotoku
$rédmoézgowym warto$¢ ta wynosi 60%. Czesciej mozemy
jest spotkac przy nawrocie udaru. W przypadku pacjentéw
z pierwszym udarem niedokrwiennym ich rozpowszech-
nienie wynosi 23%, podczas gdy w kolejnych epizodach
wartos¢ ta ro$nie do 44%. Dla udaru krwotocznego liczby
te wynoszg 52% dla pacjentow z pierwszym epizodem i
az 83% przy nawrotach [2]. Lokalizacja mikrokrwawien
obecnych u pacjentéw z udarem jest rézna w zaleznosci od
podtypu udaru. Rozmieszczenie platowe charakterystyczne
jest dla pacjentéw przyjmujacych leki przeciwkrzepliwe
oraz obcigzonych sercowo-naczyniowymi czynnikami
ryzyka. CMB w glebokich rejonach mézgu znajdowano
przy udarach u oséb w starszym wieku oraz chorujacych
na nadcis$nienie [30]. Dokladny przebieg zdarzen pro-
wadzacy od obecnosci mikrokrwawienia do wystgpienia
udaru pozostaje nieznany. Podejrzewa sie, ze CMB od-
zwierciedlajg stan mdzgu podatnego na krwotoki [1]. Nie
wiadomo jednak, co jest czynnikiem decydujacym o tym,
czy ewentualne krwawienie objawi si¢ jako mikro- czy
jako makrokrwotok. Obserwacje ukazujace bimodalny
rozklad krwotokdéw w mozgu, nasunety sugestie istnienia
mechanizmu powodujacego gwaltowny rozrost niewiel-
kich krwawien do skali makro po osiggnieciu pewnego
punktu progowego [31]. Mysl ta zostala wykorzystana

w pracy Fishera i wsp. Zasugerowali oni, ze makrokrwa-
wienia pojawiajg si¢ w wyniku ,efektu lawiny” lub ,,do-
mina”. Uszkodzenie jednego naczynia zwieksza ryzyko
wtérnego pekania otaczajacych go arterii, mogac da¢ w
efekcie makrokrwawienie. Poparciem tej tezy byly seryjne
obserwacje poczynione podczas sekcji zwlok pacjentéw z
ostrymi krwotokami mostu o etiologii nadci$nieniowe;j.
Okolice krwotokéw otoczone byly licznymi miejscami,
niedawnego pekniecia naczyn bez zaawansowanych zmian
tluszczowo-szklistych. Oznaczalo to, ze prawdopodobnie
reprezentowaly miejsca mechanicznego uszkodzenia na-
czyn, wtérnych do pierwotnego krwawienia [32].
Wyniki ostatnich badan wskazuja na mozliwos¢ wyko-
rzystania obecnosci mikrokrawien jako czynnika predyk-
cyjnego przysztych zaburzen krazenia mézgowego. W ob-
serwacjach przeprowadzonych w ramach The Rotterdam
Study wykazano, ze obecnos¢ CMB koreluje ze zwiekszo-
nym ryzykiem wystapienia wszystkich typéw udaru [33].
Zagrozenie byto tym wieksze, im liczniej wystepowaly
mikrokrwawienia. Ponadto, lokalizacja ptatowa CMB,
charakterystyczna dla CAA, zwigzana byla ze znacznym
wzrostem ryzyka krwotoku srédmézgowego, podczas
gdy CMB w innych rejonach wigzaly si¢ z zagrozeniem
ze strony zaréwno udaru niedokrwiennego, jak i krwo-
tocznego [33]. Prawdopodobienstwo wystapienia udaru
przy wspolistnieniu CMB jest wigksze, jesli podobny
epizod mial miejsce w przesztosci [34]. Potwierdza to me-
taanaliza przeprowadzona przez Wilsona i wsp. Autorzy
wykazali, ze czgsto$¢ nawrotéw udaru niedokrwiennego
w przypadku pacjentéw z CMB wynosi 9%, podczas gdy
u os6b bez podobnych zmian w mézgu odsetek ten jest
réwny 5,6%. Dla udaru krwotocznego liczby te wynosza
odpowiednio 4,3% dla uczestnikéw z CMB i0,5% dla tych
bez mikrokrwawien [35]. Praca Thijsa i wsp. wskazuje na
fakt, ze CMB o platowej i mieszanej (platowe;j i glebokiej)
lokalizacji sg niezaleznie zwigzane z ryzykiem nawrotu
udaru. Nie wykazano jednak takiej zaleznosci pomiedzy
wszystkimi mikrokrwawieniami, niezaleznie od ich po-
tozenia [36]. Takze obserwacje pacjentéw po przebytym
krwotoku srédmoézgowym wykazaly zalezno$¢ pomiedzy
wyj$ciowa liczbg krwotokéw platowych (wliczajac w to
mikrokrwawienia), a przewidywanym wzrostem ryzyka
krwotoku $rédmédzgowego w przysztosci (nie tylko w
lokalizacji ptatowej) [2]. Rozpowszechnienie zawatow
moézgu u pacjentow z CMB wiaze si¢ takze z lekami
przyjmowanymi przez pacjenta. Czes¢ badan potwierdza
zalezno$¢ pomiedzy mikrokrwawieniami a wzrostem
ryzyka wystapienia krwotokéw §rodmaézgowych zwigza-
nych z przyjmowaniem warfaryny [37]. Inne podkreslajg
ich znaczenie w patogenezie krwotokéw §rodmoézgowych
(ICH) uwarunkowanych przyjmowaniem aspiryny [38].
Wykazano takze, ze stosowanie lekéw trombolitycznych u
pacjentéw z mikrokrwawieniami zwigksza ryzyko nastep-
czych ICH. Badania przeprowadzone u pacjentéw przyj-
mujacych dozylne preparaty trombolityczne, bedacych
pod kontrolg rezonansu magnetycznego, pokazaly, ze
osoby z licznymi mikrokrwawieniami cechuja si¢ znacz-
nie czestszym wystepowaniem ICH. W4rdéd ogdlnej liczby
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326 badanych krwotok wystapit u 1,2% pacjentéow bez
cech mikrokrwawien, 3,8% os6b z pojedynczym CMB,
10,5% pacjentow z 2—4 CMB i az u 30% pacjentéw z >5
ogniskami. Pokazuje to bezpo$rednig zaleznos¢ pomiedzy
liczbg CMB a czestosciag podobnych incydentéw [11].

MOZGOWE MIKROKRWOTOKI

JAKO CZYNNIKI PREDYKCYJNE

Powyzej przedstawione badania wskazujg na mozliwos¢
wykorzystania CMB jako czynnikéw pomagajacych prze-
widzie¢ przyszly stan pacjentéw. Dotyczy to nie tylko oceny
$miertelnosci, ryzyka nawrotéw udaréw czy wystapienia
powiktan zwigzanych ze stosowaniem lekéw przeciwkrzepli-
wych, ale takze rokowania pacjentéw pourazowych. Badania
Lawrencea i wsp. poréwnaly stan kliniczny pacjentéw po
przebytym urazie, okreslony wg skali Glasgow (GCS — Glas-
gow Coma Scale) oraz obecno$¢ mikrokrwawien zobrazo-
wanych metoda SWI. Wykazaly one zalezno$¢ istniejaca
pomiedzy obecnoscia i liczbg CMB a cigzkoscia uszkodzen
spowodowanych urazem. Pacjenci, ktérych stan okreslony
zostat jako dobry (15 pkt wg GCS), nie wykazywali zadnych
zmian w badania obrazowych, podczas gdy pacjenci w gor-
szym stanie wykazywali zaburzenia widoczne w skanach
SWIwykonanych w przeciaggu 24 h od urazu. Informacje te
wskazuja na mozliwos¢ wykorzystania CMB jako wczesnego
markera stanu mdzgu po traumatyzacji, ktéry moze pomoc
w podjeciu decyzji o sposobie postepowania leczniczego
oraz rokowaniu pacjenta. Autorzy wskazujg jednak na ko-
niecznos$¢ wykonania badan obrazowych w jak najkrétszym
czasie od powstania urazu [39]. Podobna zaleznos¢ zostata
wykazana w innych pracach przeprowadzonych w latach
poprzednich [40,41]. W celu ulatwienia oceny CMB i zwigk-
szenia wiarygodnosci otrzymanych wynikéw podjeto proby
automatyzacji diagnostyki mikrokrwawien pochodzenia
urazowego. Jedna z nich jest opracowany przez Huevela i
wsp. system CAD (Computer Aided Detection) bazujacy
na sekwencjach SWI oraz T1-zaleznych rezonansu magne-
tycznego. Otrzymane dane zostaly przeanalizowane przez
specjalne oprogramowanie szukajace charakterystycznych
cech radiologicznych odpowiadajacych CMB. Przepro-
wadzane badania wykazaly, ze przy wykorzystaniu CAD
wzrosta wykrywalno$¢ mikrokrwawien oraz spadla liczba
wynikoéw falszywie pozytywnych. Uzyskano takze skrocenie
czasu potrzebnego na opracowanie danych z jednej godziny
do jedynie trzynastu minut na pacjenta [42]. Powyzsze wy-
niki wskazujg na niewatpliwe korzysci wynikajace z rozwoju
podobnych systeméw w przysziosci.

WPLYW O'B'E'CNOS'CI MIKROKRWAWIEN

NA JAKOSC ZYCIA

Mikrokrwawienia mogg wplywac takze na jakos$¢ zycia
pacjentow. Tang i wsp. przebadali grupe 458 pacjentoéw
po przebytym udarze niedokrwiennym. Do oceny ja-
kosci zycia postuzyl kwestionariusz SF-36 (Short Form-
36). Wysuneli oni wnioski, ze wystepowanie platowych
mikrokrwawien negatywnie koreluje u pacjentéw z ich
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funkcjonowaniem fizycznym, spotecznym 1i stabilno$cig
emocjonalng. Podobnej zaleznosci nie stwierdzono jed-
nak w przypadku glebokiej lokalizacji CMB [43]. Platowe
rozmieszczenie mikrokrwawien wiaze si¢ takze z wystepo-
waniem depresji poudarowej (PSD — poststroke depression)
[44]. Charakterystyczna lokalizacja powyzszych zmian
nasuwa przypuszczenia o potencjalnej roli angiopatii
amyloidowej w patogenezie tych proceséw. Réwniez inne
badania wskazuja na mozliwg role CMB w zaburzeniach
emocjonalnych. Obserwacje 0s6b po przebytym udarze
niedokrwiennym pod katem poudarowej labilnosci emo-
cjonalnej (PSEL — post-stroke emotional lability) ujawnity,
ze dotyczy ona czesciej pacjentow z wigksza liczbg mi-
krokrwawienn w obrebie mézgu, szczegélnie tych zlokali-
zowanych w okolicy wzgérza [45].

CMB moga tez wplywac na tak elementarne funkcje, jak
lokomocja [46]. Maja znaczenie takze w ogdlnej §miertel-
nosci wéréd pacjentéw. W badaniu przeprowadzonym na
grupie 1138 pacjentéw w starszym wieku, hospitalizowa-
nych w klinice zaburzen pamigci wykazano, ze wystepowa-
nie CMB stanowilo bardzo silny predyktor $miertelnosci
wsréd osob poddanych obserwacji. Dotyczylo to szczegdl-
nie pacjentow, u ktérych mikrokrwawienia wspotistniaty
z ogdélnymi zanikami korowymi [22].

PODSUMOWANIE

Mikrokrwawienia mézgowe moga mie¢ wielowymiaro-
wy wplyw na stan pacjentéw dotknietych ich wystepo-
waniem. Dzigki rozwojowi technik radiologicznych, w
tym opracowaniu sekwencji gradient echo oraz badania
podatnosci magnetycznej mozliwe bylo powigzanie ich
obecnosci z wieloma jednostkami chorobowymi. Do-
kfadna analiza rozmieszczenia CMB oraz ich patogenezy
pozwolila przynajmniej cze$ciowo pozna¢ ich zlozong
nature oraz nastepstwa, jakie za sobg niosg. Mikrokrwa-
wienia moga zwiekszac ryzyko wystapienia réznych cho-
réb w przyszlosci, jak rowniez wigzac sie z pogorszeniem
rokowania w poszczegélnych jednostkach chorobowych.
Aktualny stan wiedzy pozwala jednak na wykorzystanie
tego zjawiska do oceny rokowania odnos$nie przysztego
stanu pacjentéw oraz na ewentualne zastosowanie sto-
sownych dzialan prewencyjnych i wzmozonej obserwacji
zagrozonych oséb.
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ABSRTACT

Introduction: Maternal obesity is a serious problem in obstetric-gynecological practice in the world. Pathophysiological changes create conditions for obstetric and perinatal
complications, the most important complications of which is gestational diabetes mellitus, preeclampsia, pathological course of labor, increased operative delivery, fetal distress.
The aim of the study is to find out the depth of the problem “Obesity and Pregnancy” by analyzing the range of obstetric, perinatal complications based on the processing of

scientific relevant literature data.

Materials and methods: An analysis of international and national scientific literature on the problem of pregnancy has been made. Methods used: bibliographic, scientific

research, synthetic, analytical and generalizing.

Review and conclusions: Taking into account the high risk of maternal and perinatal complications associated with obesity, it is necessary to develop therapeutic and diagnostic
measures and implement dynamic monitoring of pregnant women to minimize these risks.

KEY WORDS: pregnancy, obesity, complications

INTRODUCTION

At present, obesity is the most widespread health threat in
the western world, and its influence on the general con-
dition of a person is growing rapidly. Obesity has become
the second leading cause of death in developed countries
[1,2]. In 1940, the first articles in the English literature on
the topic of pregnancy were published and obesity, which
established that obesity increases the level of danger at the
birth of a child [3].

In the United States, obesity is the most common chronic
disease and affects more than one out of four Americans,
including children, in addition, for the last 20 years, the
level of disease has been steadily increasing. In Europe,
Australia and New Zealand, in the Middle East and in other
countries of the American continent, cases of detection of
obesity are becoming more frequent and today account
for 10-20%.

The spread of obesity among women ranges in Europe
from 11% in the Netherlands to 24% in Spain. In China,
Japan and many other African countries, the spread of
obesity is still rather low. In Japan, the average body mass
index (BMI) in young women, especially those living in
large cities, has decreased, although during the last 20 years,
the prevalence of overweight body in Japanese aged men
and women has increased.

An observation like this and even more promising, has
been made involving pupils, as a rule the BMI and the waist
circumference exceeded the norm in winter compared with
summer. In studies that describe the prevalence of obesity
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among the population, this fact should be taken into ac-
count [3]. The importance of heredity in obesity problem
has been underlined by several scientists. In particular,
children of two fat parents will be overweight with 50%
probability [4].

Nevertheless, this can not explain to some extent the
current epidemic. Obesity, genes and lifestyle abilities
can better reflect the situation that has arisen [5]. Recent
research has shown that fat women have more children
than lean ones, which also points to the role of genetics
[6]. The latter fact has the right to exist, despite the increase
in reproductive system disorders in women with obesity.

Not only aged people suffer from obesity, but more and
more young people. So, obstetricians and gynecologists
will deal with pregnant patients who are overweight or
obesity more often. In our time, obesity overweight is the
most common high risk factor in pregnancy

THE AIM

The aim of the study is to find out the depth of the prob-
lem “Obesity and Pregnancy” by analyzing the range of
obstetric, perinatal complications based on the processing
of scientific relevant literature data.

MATERIALS AND METHODS
An analysis of international and national scientific litera-
ture on the problem of pregnancy has been made. Methods
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used: bibliographic, scientific research, synthetic, analytical
and generalizing.

REVIEW AND DISCUSSION

After the treatment of a reproductive function failure,
the risk of spontaneous abortion in women with obesity
increases. The risk of spontaneous abortion in subfertility
patients increases with the increase in BMI and more than
two in women who have been diagnosed with obesity as
a disease. Among the population of recipients of oocytes
from donors of obesity, the probability of spontaneous
abortion doubled.

The stimulation of endogenous endometrium estrogens
before implantation serves as a possible explanation for a
higher number of abortions, as it is the cause of adverse
phenomena in the intramuscular site. The pathophysiologi-
cal changes in obesity, which make conditions for obstetric
and perinatal complications have been described.

The respiratory system is: reduced functional capacity
left at the risk of hypoxia due to lower oxygen stores. Ob-
structive sleep apnea in 50-90% of patients with obesity is
a risk of pulmonary hypertension and pulmonary heart,
increased the risk of difficulty in ventilation and intubation
of the trachea; increased metabolic need in breath due
to increased diaphragmatic work; the risk of atelectasis
and shunts, due to hypoventilation syndrome (Picquets
syndrome) - 5-10% for pathological obesity; increased
risk of regurgitation and aspiration [7]. Obesity makes an
increased load on the cardiovascular system, causing an
increase in blood volume; an increase in the heart rate is
proportional to the degree of obesity, that is, fat requires
2-3 ml of blood / 100 g / min, and in particular, an addi-
tional 50 kg requires 1-1,5 1/ min. extra cardiac output;
increased hematocrit due to hypoxia; hypertension in 60%
of people suffering from obesity and leading to increased
post-loading and left ventricular hypertrophy. Right ven-
tricular hypertrophy due to obstructive sleep apnea; systolic
and diastolic dysfunction; the appearance of arrhythmias
due to fatty deposition in the myocardium; increase of
previous loading in accordance with increase in blood
volume; the risk of myocardial ischemia due to increased
oxygen consumption and a decrease in its supply; dilated
cardiomyopathy, cardiomyopathy insufficiency; the risk
of coronary heart disease; the risk of hypotension in the
underlying position due to aorto-venous compression.
Besides at obesity, pathophysiological changes affect the
gastrointestinal tract, metabolic disorders, renal and endo-
crine systems, support musculoskeletal system, coagulation
system [7]. At obesity, the burden on the cross-sectional
system, in particular, the kidneys, increases significantly:
the content of the angiotensin-converting enzyme and re-
nin increases, leptin, which leads to an increase in sodium
absorption and renal vasodilation.

High intra-abdominal pressure may reduce renal blood
flow. From the endocrine system at obesity, there is an in-
crease in the content of leptin, which leads to hypertension,
retention of sodium and water. Insulin resistance leads to
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a high level of insulin, which together with leptin and free
fatty acids stimulate the sympathetic nervous system. The
risk of diabetes mellitus increases as BMI grows.

According to the Royal College of Acupuncture and Gy-
necology, women with obesity during pregnancy increase
the incidence of the following diseases [8]. Antagonists are:
an onset of glycaemia and glucose intolerance, gestational
diabetes mellitus (GDM), miscarriage, stillbirth, pre-
eclampsia, thromboembolism, sleep apnea, maternal death,
abnormalities in fetal growth and development. Among
anaesthesiological risks, authors distinguish: difficulties
with access, difficulties with the correct placement of the
catheter in the epidural space, difficulties with spinal anes-
thesia and increased risk of displacement, the complexity
of maintaining adequate respiration [9]. In the childbirth
women with obesity, more often, there are postpartum
complications, represented by delayed exposure, increased
risk of wound infection, high probability of hypogalactia,
post-partum depression, long-term effects on newborns
(weight gain of the child, obesity). Joshua L.Weiss in the
American Journal of Obstetrics and Gynecology, in the
article “On Acute Surgery and Cesarean section’, describes
a study that was done to determine whether there is a rela-
tionship between obesity and obstetric complications and
Cesarean case [10]. The study included 16,102 patients, of
which 3752 - control, 1473 - with obesity, and 877 - with
pathological obesity. Obesity and pathological obesity
had a statistically significant association with gestational
hypertension (ratio 2,5 and 3,2), preeclampsia (1,6 and
3,3), gestational diabetes (2,6 and 4,0), and fetal weight at
birth more than 4000 g (1,7 and 1,9) and more than 4,500
g (2,0and 2,4).

The incidence of Cesarean section was 20,7% for the
control group, 33,8% for women with obesity and 47,4%
for women with pathologic obesity. Other American sci-
entists [10,11] investigated the effect of obesity and weight
gain in young women for obstetric results. The results of
a multi-factorial analysis showed that the increase in BMI
during pregnancy, but not the weight, was a significant
predictor of Cesarean section.

When large, infants were removed from the analysis for
gestational age, an even greater effect of BMI on Cesarean
section (OR 1,76, CI 1,17 to 2,66, p = 0,007) was deter-
mined, but no increase in weight (OR 1,45, DI 0,94, 2,17,
p = 0,093). It was found that an increase in BMI during
pregnancy is a more significant predictor of cesarean sec-
tion than the increase in weight during pregnancy in young
women. All women with BMI 230, who were diagnosed
with GDM, should have a tolerance test for glucose within
6 weeks of delivery. Women with BMI >30 and GDM who
have normal postpartum glucose tolerance tests should
regularly be screened for Type II diabetes mellitus (DM).

A systematic review and a meta-analysis has found out
that women with gestational diabetes had an increased risk
of developing type II diabetes as compared to those who
had normoglicemia during pregnancy (OR 7,43, 95% CI
4,79-11,51) [12]. One of the previous systematic reviews
revealed a sharp increase in the incidence of type II diabetes
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during the first 5 years after pregnancy, which occurred
with GDM 4,12. Women with BMI >30 after Cesarean
section have an increased risk of developing an infection in
the postpartum period. Therefore, OR for Cesarean deliv-
ery was 0,73 (95% CI 0,53-0,99), with a planned Cesarean
section 0,36 (95% CI 0,26-0,51), and for of all Caesarean
sections 0,41 (95% CI 0,29-0,43) [13].

The data suggest that children born to mothers with
obesity are 1,5 times more likely to require intensive care
than children born to mothers of normal weight [9]. In
the postpartum period, women with obesity come across
the problem of hypogalactia [12]. For women with obe-
sity, the number of complications increases, as well as the
risk of anesthesia. Pathologically overweight women have
higher rates of unsuccessful cases of epidural anesthesia
(EDA) and complicated intubation. The impossibility of
identifying landmarks, the difficulty of finding points for
a local blockade, and the uneven spread of the anesthetic
solution contributed to an increase in the frequency of
unsuccessful attempts at these manipulations. A high initial
error rate requires the catheter to be installed as soon as
possible, a critical evaluation of the blockade, and replace-
ment of the catheter, when needed, and also an alternative
rehabilitation of respiratory tract. Preventive testing and
assessment of the patient’s condition by anesthesiologist
is recommended for optimum care [14]. For women with
obesity, the use of local anesthetic techniques can be a
rather complicated process and takes a lot of time. This fact
should be taken into account when deciding on the imple-
mentation of an urgent Cesarean section during delivery.

During childbirth, patients with obesity feel pain at
the same level as women without obesity, and pain relief
measures give them more relief [14]. In general, obesity is
considered to be a major risk factor for health problems
and has a causal relationship with chronic diseases and
all causes of death. Already more than 60 years ago, it
was found that in pregnant women maternal mortality
doubled. Maternal mortality studied in the UK came to
the conclusion that depression and obesity are the main
causes of maternal mortality [15].

About 35% of dead women suffered from obesity that is
50% more than the number of deaths in the general popu-
lation [3]. Regional anesthesia has many benefits, although
it is difficult to deal with obese patients, however, it can
provide the most effective form of analgesia and reduce
the burden on the respiratory and cardiovascular systems
during labor. Women with obesity are at increased risk of
Cesarean section, and epidural anesthesia can reduce the
risk of general anesthesia. Regional anesthesia in obese
patients is best carried out at the beginning of labor to
optimize positioning and is easier to sit in position.

The regional type of anesthesia has been described in
patients with BMI above 88, and more and more evidence
is emerging that ultrasound may be useful in helping to
form an epidural catheter. There are specific difficulties
with regard to epidural (spinal) anesthesia in patients with
obesity: great difficulty in staging; increased risk of moving
an epidural catheter; increased risk of accidental stupid roll;

headache after puncture. This is probably due to elevated
pressure in the epidural space, high venous pressure and
increased epidural fat [7].

According to the relevant literature, pregnant women
with obesity have a greater risk of complications during
anesthesia than women with normal BMI [10, 17, 18]. So,
obesity is an important risk factor for maternal mortality
atanesthesia. Women of the obesity III degree will have the
highest risk and need local anesthesia. The need of epidural
anesthesia increases with the growth of BMI. The number
of women with obesity who refused epidural anesthesia at
labor was 42% at one hospital [12].

Pathological obesity is connected with a significant risk
of developing thromboembolism during the pre- and
postpartum periods. In a retrospective study conducted in
Denmark, there were involved 129 women with deep vein
thrombosis and pulmonary embolism who were diagnosed
during pregnancy and post-partum period, as well as 258
healthy women.

The results showed a significant association between
venous thromboembolism and BMI>30 (95%, CI 2,1-
13,5) [11,17]. Recently in Britain a “case-control” study
has shown that BMI>30 was associated with pulmonary
artery thromboembolism (95% CI 1,09-6,45) [10]. To date,
in many foreign clinics, overweight women in the prenatal
period are given heparin due to an increase in the number
of thromboembolic complications. Before delivery, the
dose is reduced: 12 hours should pass after a prophylactic
dosage of low molecular heparin and 24 hours after ther-
apeutic dosage before spinal or epidural anesthesia [7].

Alternative anesthesia includes the following: entonox
(50% nitrous oxide in oxygen) may be useful; intramus-
cular opiates and controlled intravenous analgesics [7].
Attempts to achieve full analgesic effect in the treatment
of childbirth anesthesia with a minimal effect on the body
of the mother and the newborn contributed to the appear-
ance an interest to the use of epidural anesthesia, since its
pronounced analgesic and antispasmodic effects combined
with a lack of suppressive effects on the functions of the
respiratory system, the heart, kidney.

The method of epidural anesthesia at labor has been stud-
ied sufficiently. There is a large amount of data of epidural
anesthesia positive effect on labor, the absence of adverse
effects on the fetus and the newborn. The beneficial effect
of epidural anesthesia at labor in women with obesity,
complicated by gestosis is important. The positive role
of epidural anesthesia in relieving at labor in the breech
presentation has been established in women with obesity.
Epidural anesthesia has a beneficial effect on the course
of preterm labor, extending the period of cervix opening
and extending the period of expulsion, which contributes
to a more smooth progression of the fetal head. At the
same time, the relaxation of the perineal muscles and the
pressure on the head decreases [7].

It has been established that at childbearing age, when
analgesia was carried out by narcotic analgesics, children
were born with neuro-reflex activity much worse than
mothers who received it at labor with epidural analgesia
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[10]. At the same time, epidural anesthesia can cause a
decrease in uterine activity, as a consequence of reduced
aortic-cava compression. The increase in labor duration
and decrease in maternal activity in the second period of
childbirth, which contributes to the increase in the number
of operations have been also noted.

It is also known about the negative hemodynamic effect
of epidural anesthesia at childbirth, which is associated
with the development of peripheral vasodilatation, which
in its turn leads to a decrease in venous reversal, the ap-
pearance of bradycardia.

In addition, in women with obesity hypotension of the
bladder, hyperthermia have been described [11]. The pri-
mary mechanisms of hemodynamic reactions and disor-
ders at regional anesthesia are as follows: arterial-dilatation
and reduced total peripheral vascular resistance caused by
it, venodilatation, accompanied by relative hypovolemia,
decreased venous reversal and cardiac output; violation
of the correct distribution (auto regulation) of the flow
between the organs. A low arterial hypotension caused by
spinal anesthesia acquires an independent pathogenetic
significance only in patients with obesity and with athero-
sclerotic lesions of cerebral and coronary vessels, or in preg-
nant women with aortic compression. There are only two of
all types of respiration disturbances at regional anesthesia:
ventilator acute respiratory failure due to suppression of
the respiratory center or the weakness of the respiratory
muscles, and the partial separation of ventilation and flow
in healthy lungs caused by lowering pressure in the small
circle of the blood that results in hypoxemia [7].

CONCLUSIONS

1. The result of literature sources analysis has shown that
pregravidar overweight is the most common high risk
factor in pregnancy.

2. Pathophysiological changes at obesity create conditions
for obstetric, perinatal and anesthetic complications,
the most important of which are gestational diabetes
mellitus, preeclampsia, pathological labor, fetal distress,
stillbirth, thromboembolism, hemodynamic and respi-
ratory disturbances at anesthetic support.

3. Taking into account the high risk of maternal and perina-
tal complications associated with obesity, it is necessary
to develop a complex of treatment and diagnostic mea-
sures and to carry out dynamic monitoring for pregnant
women to minimize these risks.

REFERENCES
1. Semenyna H.B., Piven 0.0. Problema ozhyrinnia u vahitnykh: akusherski
ta anesteziolohichni ryzyky. Klinichna farmatsiia, farmakoterapiia ta
medychna standartyzatsiia. 2015.1-2:143-1438.

916

No

10.

1.

12.

14.

15.

16.

17.

18.

. Banegas J.. F simple estimate of mortality attributable to excess weight
in the European Union. Eur. J. Clin Nutr. 2013. Vol. 57:201-208.

. Duverot J.J. Pregnancy and obesity: practical implications. Eur. Clin.
Obstet. Gynaecol. 2015. Vol. 11, 22:74-88.

. Mayer J. Correlation between metabolism and feeding behavior and
multiple etiology of obesity. Bull N9 Acad. Med. 2013.Vol. 133:744-761.

. A.Marti, M.J. Moreno-Aliaga, J. Hebebrand, J.A. Martinez Genes, lifestyles
and obesity. Int. J. Obes. Relat. Metab. Disord. 2013. Vol. 19:359-372.

. Ellis L., Haman D. Population increases in obesity appear to be partly
due to genetics. J.Biosoc. Sci. 2014.Vol. 36:547-559.

. Sally A.N. Obstetric anaesthesia & obesity anaesthesia tutorial of the
week 141.2009:1-6.

. Management of Obesity in Pregnancy. The Royal Australian and New
Zealand College of Obstetricians and Gynaecologists. 2013:1-6.

. A.L.G. Davies, C. Maxwell, L. McLeod et al. Obesity in Pregnancy. Clinical

practice guideline. 2010. 239:168-172.

J.L.Weiss, F.D. Malone, D. Emig et al. Obesity, obstetric complications and
cesarean delivery rate — A population-based screening study. American
Journal of Obstetrics and Gynecology. 2004. Vol.190:1091-1096.

S.Y. Chy, S.Y. Kim, CH. Schmid et al. Maternal obesity and the risk of
cesarean delivery: a meta-analysis. Obesity Reviews. 2007. 8:385-395.
Management of Women with Obesity in Pregnancy. CMACE/RCOG Joint
Guideline. 2010:4-14.

. H.Lashen, K. Fear, D.W. Sturdee et al. Obesity is associated with increased
risk of first trimester and recurrent miscarriage: matched case-control
study. Human Reproduction. 2004. Vol 19. 7:1644-1650.

Endler G.C. The risk of anesthesia in obese parturients. J. Perinat. 2010.
Vol. 110: 1175-1179.

H. Lasheh, K. Fear, D.W. Sturdec. Obesity is accosiated with increased
risk of first trimester and reccurent miscarriage: matched case — control
study. Hum. Reprod. — 2014. 319:2644-2646.

Brettingham M. Depression and obesity are major causes of maternal
death in Britain. BMJ — 2001.Vol. 329.p.1205.

A.F. Jakobsen, FE. Skjeldestad, PM. Sandsed et al. Ante- and postnatal
risk factors of venous thrombosis: a hospital based control study. Jornal
of Thrombosis and Haemostasis. 2008. 6:611-619.

Cedergren M.I. Maternal morbid obesity and risk of adverse pregnancy
outcome. Obstetrics and Gynecology. 2004.Vol.103:219-233.

Conflict of interest:

Th

e Authors declare no conflict of interest

ADDRESS FOR CORRESPONDENCE
Oksana V. Bakun

Higher State Educational Institution of Ukraine
“Bukovinian State Medical University”, Chernivtsi, Ukraine
e-mail: dochmm@gmail.com

Received: 16.02.2018
Accepted: 19.05.2018



© Wydawnictwo Aluna

Wiadomosci Lekarskie 2018, tom LXXI, nr 4

OPIS PRZYPADKU
CASE REPORT

EMPHYSEMATOUS PYELONEPHRITIS - A RARE COMPLICATION

OF DIABETES MELLITUS

Igor Alexander Harsch', Kai Langer®, Christiane Abramowski?, Peter Christopher Konturek*

"THURINGIA CLINIC SAALFELD “GEORGIUS AGRICOLA", DEPARTMENT OF INTERNAL MEDICINE 11, DIVISION OF ENDOCRINOLOGY AND METABOLISM,
TEACHING HOSPITAL OF THE UNIVERSITY OF JENA, SAALFELD/SAALE, GERMANY

2THURINGIA CLINIC SAALFELD “GEORGIUS AGRICOLA”, DEPARTMENT OF UROLOGY, TEACHING HOSPITAL OF THE UNIVERSITY OF JENA SAALFELD/SAALE,

GERMANY

*THURINGIA CLINIC SAALFELD “GEORGIUS AGRICOLA", DEPARTMENT OF PATHOLOGY SAALFELD/SAALE, GERMANY
*THURINGIA CLINIC SAALFELD “GEORGIUS AGRICOLA”, DEPARTMENT OF INTERNAL MEDICINE II, DIVISION OF GASTROENTEROLOGY,
TEACHING HOSPITAL OF THE UNIVERSITY OF JENA, SAALFELD/SAALE, GERMANY

ABSTRACT

Emphysematous pyelonephritis is a rare form of acute necrotizing pyelonephritis. It is a gas-producing, necrotizing infection involving the renal parenchyma and surrounding
tissues. It is associated with high mortality and morbidity. In the majority of cases, patients with long-standing diabetes and poor glycemic control are affected. We report the
case of a 67 yr old female who survived severe sepsis due to emphysematous pyelonephritis. Potential therapeutic strategies in the aftermath from a diabetologist’s point of

view are discussed.

KEY WORDS: emphysematous pyelonephritis, urosepsis, E.coli, diabetes mellitus, glycemic control

STRESZCZENIE

Zgorzelinowe odmiedniczkowe zapalenie nerek jest rzadka postacia ostrego martwiczego odmiedniczkowego zapalenia nerek. Jest to zakazenie obejmujace miazsz nerki i
otaczajace tkanki, w trakcie ktérego dochodzi do produkgji gazu i rozwoju martwicy. Cechuje sie ono wysoka $miertelnoscia i chorobowoscia. W wiekszosci przypadkéw dotyczy
to pacjentow z dtugotrwaty cukrzyca i z13 kontrolg glikemii. W artykule przedstawiono przypadek 67-letniej kobiety, ktdra przebyfa ciezka sepse z powodu zgorzelinowego
odmiedniczkowego zapalenia nerek. Oméwiono takze potencjalne strategie terapeutyczne i ich nastepstwa z punktu widzenia lekarza diabetologa.

SELOWA KLUCZOWE: zgorzelinowe odmiedniczkowe zapalenie nerek, urosepsa, E. coli, cukrzyca, kontrola glikemii

INTRODUCTION

Renal inflammatory complications are not rare in patients
with diabetes mellitus, since diabetes mellitus and hypergly-
cemia are associated with increased susceptibility to bacterial
infections. In a recent community-based estimate, urinary
tract infections were found among older diabetic patients with
anincidence of 51.4 and 147.9/1000 years for men and wom-
en, respectively [1]. Emphysematous pyelonephritis (EPN)
is a rare necrotizing infection of the renal system defined by
gas production. It can be present in the renal parenchyma,
the renal collecting system or the perirenal tissue [2]. The
most frequent germ is E. coli, but infections with Proteus,
Pseudomonas, Klebsiella and bacterial mixed flora are also
described [3]. The patients affected are typically patients with
long-standing and poorly controlled diabetes mellitus [4].

Wiad Lek 2018, 71, 4, 917-921

THE AIM

To highlight a rare renal complication of diabetes mellitus.
The condition is typically associated with long-standing
and poorly controlled diabetes mellitus.

CASE REPORT

A 67-year-old female patient had sudden unconsciousness
in the morning. In the emergency department, she became
unconscious again and was hypotonic. The duration of
symptoms prior to hospitalization could not be elucidated.
The body temperature was 38.5°C. She underwent short-
term cardiopulmonary resuscitation and dual defibrillation
(200 J). The laboratory findings showed a septic constel-
lation with a serum blood glucose of 21,8 mmol/l, a pH
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of 7,18, and a leucocytosis of 15,7 Gpt/l with left shift.
The thromboyctes were 84 Gpt/1 (152-396). CRP was 720
mg/1 (< 5), Procalcitonin 281,7 ug/l (< 0,5). Kreatinine was
315 umol/l (44-80), GFR 13,62 ml/min/1,7q. The patient
was transferred to the Intensive Care Unit and had fluid
resucitation, glucose control, antibiotic therapy with Imi-
penem and pressure support. A computed tomography
of the abdomen identified the inflammatory focus as the
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Fig. 1. Computerized axial tomography scan
showing air permeations and destruction
of parenchyma in the right kidney.

Fig. 2. Computerized coronal tomography
scan showing air permeation and destruction
of the upper pole of the right kidney.

right kidney with an image of emphysematous necrotizing
nephritis. The left kidney was in orthotopic position, of
normal size and shape. In the right kidney only the upper
and lower pole demarcated parenchyma. The remaining
kidney segments were permeated with air and destroyed.
The air reached into the renal pelvis. In its middle third was
ventral filiform air reaching into the ventromedial space.
Furthermore, a streaky induration of the perirenal adipose
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Fig. 3. Hematoxylin and eosin staining microphotography (200-fold enlargement) of a widespread infiltration of
neutrophil granulocytes in the renal parenchyma with pseudocystic cavity (emphysema in CT) due to inflammatory
destruction. Insert: Gram staining (400-fold enlargement) with detection of gram-positive rod-shaped bacteria.

tissue was described. Due to the filiform distribution, it
was not clearly differentiable, whether it was free air or air
in a small vein (Fig. 1 and 2). According to a classification
suggested by Huang and Tseng [5], this would be a Class 3 A
or B situation. With the inflammatory focus identified, and
due to the rapidly declining clinical status of the patient,
she underwent nephrectomy of the right kidney.

In this very case, the pathologists described a nephrectomy
preparation with a bacterial purulent, partly abscessing, part-
ly phlegmonous pyelonephritis with questionable gas forma-
tion. The bacterial colonization was by Gram-positive and
-negative cocci and by Gram-positive rod bacteria (Fig. 3).
E. coli was detected in blood cultures upon admission.

The later workup of her medical history revealed
along-standing diabetes mellitus type 2 (about 20 years) to
date treated with metformin, sitagliptin and about 110 IE of
regular and basal insulin. The most recent Hemoglobin Alc
level of 8,6 % (70 mmol/mol) proved a poor glycemic con-
trol. Apart from diabetes, the patient had several features
of the metabolic syndrome such as hypertension (treated
with Irbesartan and Amlodipin), dyslipidemia (therapy
with Simvastatin), morbid obesity with a BMI of 46 kg/m?
and obstructive sleep apnea syndrome (untreated).

The patient had to be treated on the intensive care unit
for about one month. Her latest Kreatinine value was 47
umol/1 (44-80), GFR 122,37 ml/min/1,7q. She had devel-
oped critical illness neuropathy and was sent to neurologic
rehabilitation in the later course.

DISCUSSION

The exact pathogenesis of EPN is still not clear. Hypergly-
cemia, decreased perfusion of the renal tissue, impaired
immune function and a gas-producing bacterial infec-
tion are factors contributing to the development of the
condition [4], urinary tract obstruction may be a further
predisposing factor. This calamitous combination is typi-
cal for patients with long-standing and poorly controlled
diabetes mellitus. In a recent report by Kumar et al. [6]
all 26 subjects with EPN included in their study had a
Hbalc >7,5 %. The disorder was regarded rare in the last
decades. Until 1993, only 100 cases were described in the
medical literature [7, 8]. However, with a higher appli-
cation of modern imaging techniques such as computed
tomgraphy, the diagnosis is established more frequently
and analyses with larger case samples were reported [4,
6]. The computed tomography is generally regarded as
the best method to establish the diagnosis [9] and the
CT scan based classification of EPH has also prognostic
significance [5]. In case series reported yet, the percentage
of patients with diabetes affected by EPN is 80 %, the other
20 % consist of immunosuppressed patients with another
etiology of immunosuppression [10]. The mortality of
the disorder is still high. In the 90’s a mortality between
30 - 40 % was reported in patients that underwent early
nephrectomy and of 60-90 % under conservative antibiot-
ic therapy alone [8]. Due to improved imaging, improved
therapies on ICU’s, better techniques in placement of

919



Igor Alexander Harsch et al.

urethral stenting and percutaneous drainage the mor-
tality rates have dropped to 21 % [4]. However, in cases
of bilateral emphysematous pyelonephritis, that occur
in about 10 % of the EPN cases, the mortality rate is still
approximately 50 % [11]. Reasons for the remaining high
level of mortality is, that the patients are often admitted
under conditions of severe sepsis (with low thrombocytes
reported as a negative prognostic factor) [6] and the likely
high burden of cardiovascular comortality in long stand-
ing diabetes mellitus under insufficient glycemic control.

The optimal management of EPN is still a matter of
debate [12]. The therapeutic approach includes medical
management [13], percutaneous drainage [14] and sur-
gical nephrectomy [15]. Medical management alone was
reported successful in some reports [16] but is considered
as an approach with high mortality [6]. However, this
patient group may include several individuals with a high
operative mortality risk related to sepsis, multi-organ
failure, coagulopathy and other comorbidity. According
to Kumar et al. [6], the surgical approach was regarded
as a therapeutical gold standard until the early 1990s,
whereas the percutaneous drainage in combination with
antibiotic therapy is increasingly recognized over the last
two decades.

Reports and studies about EPN are frequently published
by nephrologists and urologists. The antidiabetic therapy
in the aftermath is less in the focus. In the case reported
here, from a diabetologist’s point of view a maintenance of
the insulin therapy is inevitable due to the long-standing
diabetes, where beta-cell failure can be assumed [17].
Maintaining a therapy with metformin has its limits in
the renal situation. A combination of insulin therapy and
metformin may help to reduce insulin dose, but only to
a low degree. In a study by Ponsen et al. [18], compared
with placebo, metformin produced significant reduc-
tions from overall baseline in mean daily insulin dose
requirement of ~ 8.69 units. However, and this would be
extremely desirable in the very case, no treatment effects
were observed on body weight, blood pressure, serum
high-density lipoprotein cholesterol levels, or serum
triglyceride levels.

Glucagon-like protein-1 (GLP-1) analogues are a new
substance group with an interesting potential in improv-
ing glucose control and achieving significant weight
reduction. Although extensively studied (e.g. in the
AWARD programme), there are no large-scale studies
on their effect as an “on top” medication in an already
established intensified conventional insulin therapy
(ICT) regimen [19] yet. The approach may make sense
in this very case, since the possibility of a complete
withdrawal of the regular insulin therapy seems no likely
perspective. Effective therapy of the obstructive sleep
apnea syndrome of the patient is desirable, too. Several
studies have demonstrated, that continuous positive
airway pressure (CPAP) therapy improves insulin re-
sistance, as well as glycemic control, and helps to reduce
weight, particularly in obese populations undergoing
long-term CPAP [20].
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CONCLUSIONS

EPN is still a disorder associated with a high mortality. The
mortality was reduced in the last years by medical manage-
ment, percutaneous drainage and surgical nephrectomy and
combinations between these approaches. After overcoming
the life-threatening situation, long-term improvement of the
glycemic situation and other metabolic factors is mandatory.
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XXIV Konferencja Naukowo-Szkoleniowa Polskiego Towarzystwa Nefrologicznego
~Problemy nefrologiczne w starzejacej sie populacji”

Telemedycyna i nowe technologie w dializoterapii w znaczqcy sposob
podnoszq skutecznosé leczenia i jakos¢ zycia pacjentow

W dniach 21-23.06.2018 juz po raz XXIV odbyla sie¢ w Warszawie Konferencja Naukowo-Szkoleniowa Polskiego Towarzystwa
Nefrologicznego. Tegoroczna konferencja przebiegata pod hastem,, Problemy nefrologiczne w starzejacej sie populacji”. Wybitni
eksperci podniesli problematyke choréb nerek u oséb starszych oraz wskazali korzysci ze stosowania innowacyjnych rozwiazan
w dializoterapii, ktore dostepne sa juz w Polsce dla pacjentow z przewleklq niewydolnoscia nerek.

Przewlekta choroba nerek jest obecnie uznawana za chorobe cywilizacyjng i powazny problem spoteczny w starzejacej sie populacji.
Chorujacych na nerki jest wiecej niz chorych na cukrzyce. Wedtug specjalistéw, przewlekta choroba nerek stwarza najwigksze trudnosci
w zdiagnozowaniu. Choroba rozpoznawana jest zwykle z duzym opéznieniem, u pacjentéw w podeszlym juz wieku, czesto w okresie
wymagajacym juz wdrozenia leczenia nerkozastepczego. W dobie starzejacej sie populadji staje sie to ogromnym wyzwaniem dla lekarzy.
Dlatego tez, witasnie tej problematyce oraz potrzebie wdrazania innowacyjnych rozwigzan w leczeniu pacjentéw ze schytkowa chorobg
nerek przyczyniajacych sie do poprawy jakosci i komfortu ich zycia, PTN poswiecit tegoroczng XXIV konferencje Naukowo-Szkoleniowa.
Zwiekszenie swiadomosci problemu rosnqcej liczby 0s6b z chorobami nerek w starzejqcej sie populacji w Polsce i na $wiecie to jeden z celéw XXIV
Konferencji Naukowo-Szkoleniowej — wskazuje prof. Michat Nowicki, prezes Polskiego Towarzystwa Nefrologicznego. Przewlekfa choroba
nerek moze rozwingc sie u kazdego, jednak ryzyko zachorowania rosnie wraz z wiekiem. Gtdwnie problem dotyczy oséb po 60. roku zycia. Im
wczesniej wykryta jest choroba nerek i jej przyczyna, tym wieksza szansa na zahamowanie jej i unikniecie nieodwracalnych zmian. Jesli jednak
tak sie nie zdarzy, pacjenta mozna utrzymywac przy zyciu tylko dzieki dializom - thumaczy prof. Nowicki.

Innowacyjne rozwigzania w terapii nerkozastepczej

Warto podkresli¢, ze pacjenci z przewlekta niewydolnoscia nerek w Polsce moga korzystac juz znowych mozliwosci w terapii nerkozastep-
czej. Innowacyjne rozwigzania w dializoterapii sg szczegodlnie istotne w leczeniu 0séb starszych, poniewaz w znaczny sposéb przyczynia
sie do poprawy ich jakosci zycia i komfortu.

W przypadku dializy otrzewnowej, osoby ze schytkowq niewydolnosciq nerek mogq samodzielnie dializowac¢ sie w domu oraz dodatkowo by¢
pod statq kontrolq lekarskq on-line. Awszystko dzieki przetomowej technologii telemedycznej z uzyciem cyklera Claria. Ta nowa metoda znaczqco
wplywa na bezpieczeristwo i wygode pacjentow. Monitorowanie on-line pozwala lekarzowi na biezqco sledzi¢ proces dializy pacjenta: jej efekty
iwykry¢ nawet niewielkie réznice w jej przebiegu. Pacjent natomiast ma komfort przebywania w domu, bez koniecznosci odwiedzania placéwek
ochrony zdrowia. Ta telemedyczna technologia zapewnia lepszq wspdfprace z pacjentem oraz dostosowanie rytmu dializ do jego codziennych
obowiqzkéw. Jest dobrym rozwigzaniem réwniez dla oséb starszych, dla ktérych dojazdy do Osrodkéw Stacji Dializ mogq by¢ utrudnione ze
wzgledu na postepujqgcq chorobe — thumaczy prof. Beata Naumnik, kierownik | Kliniki Nefrologii i Transplantologii z Osrodkiem Dializ USK.
Od niedawna pacjenci w Polsce mogq takze korzystac z najnowszej technologii dotyczqcej hemodializy - tzw. rozszerzonej hemodializy (HDx).
Dzieki tej metodzie, krew filtrowana jest w stopniu zblizonym do pracy ludzkiej nerki. Nowa technologia przy uzyciu dializatora Theranova to roz-
wiqzanie przeznaczone tez dla senioréw ze schytkowq chorobq nerek. Jakos¢ filtracji, ktorg zapewnia metoda HDx, a ktéra polega na podniesie-
niu parametrow oczyszczania krwi z tzw. duzych srednich czgstek, moze przyczyniac sie do poprawy jakosci ich Zycia i samopoczucia pacjentow
w tej grupie wiekowe. Obecnie trwajq liczne badania oceniajqce dfugoterminowe korzysci zastosowania tej metody, mamy tez plany prowa-
dzenia takich badar w Polsce w ramach dziatalnosci naukowo-badawczej Polskiego Towarzystwa Nefrologicznego — wskazuje prof. Michat
Nowicki, Prezes Polskiego Towarzystwa Nefrologicznego.

Konferencja prasowa pt.: ,Telemedycyna i nowe technologie w dializoterapii podnosza skutecznos¢ leczenia senioréw i jakos¢ zycia pa-
cjentdw"” zostata zorganizowana podczas XXIV Konferencji Naukowo-Szkoleniowej PTN przy wsparciu firmy Baxter.
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TREATMENT ALGORITHMS OF PATIENTS WITH IMPACTION OF
MAXILLARY CENTRAL INCISORS CAUSED BY SUPERNUMERARY TEETH

Maryna I. Dmytrenko, Olena V. Gurzhiy

HIGHER STATE EDUCATIONAL ESTABLISHMENT OF UKRAINE, UKRAINIAN MEDICAL STOMATOLOGICAL ACADEMY, POLTAVA, UKRAINE

ABSTRACT

Introduction: Supernumerary teeth, like etiological factor of impaction, occur in 7,05% of patients, are usually located in anterior maxillary region — 93,2%.
The aim of the study is to develop an algorithm of treatment of patients with impaction of permanent maxillary central incisors, caused by supernumerary teeth, during periods

of mixed and permanent dentition by processing our own approaches to treatment.

Materials and methods: Treatment results of seven patients (6, 7 (2 patients), 8,9, 10 and 15 years old) with delay in eruption of maxillary central incisors were analyzed.
According to the results of clinical and additional examination methods (photometric examination of face, study of diagnostic models of jaws and orthopantomograms, 3D
computed tomography), impacted central incisors, supernumerary teeth, blocking their eruption, were diagnosed.

Results: Clinical experience of treatment of patients with impacted teeth caused by presence of supernumerary teeth in the jaws, allowed us to propose algorithms of providing
complex treatment in such cases, depending on physiological state of occlusion - mixed or permanent, and depth of supernumerary tooth location.

Conclusions: If there are no central incisors in the dental arch after the term of their physiological eruption, orthopantomogram must be taken to confirms or reject tooth
impaction, and then 3D computed tomography should be done to show accurate localization of the tooth and only after these stages it is possible to choose the treatment plan.
Patients with impacted maxillary central incisors caused by supernumerary teeth should undergo orthodontic treatment in several stages.

KEY WORDS: Impaction of permanent teeth, impaction of central incisors, supernumerary teeth, surgical-orthodontic treatment, treatment algorithms

INTRODUCTION
Prevalence of impaction of permanent maxillary central
incisors among other orthodontic pathologies is low -
0,04% -2,20% [5, 9, 10]. Supernumerary teeth, like etio-
logical factor of impaction, occur in 7,05% of patients, are
usually located in anterior maxillary region - 93,2% [4].
In accordance with current studies this pathology is diag-
nosed more often in males than in females [1, 4]. Etiology
of supernumerary teeth can be explained by phenomenon
of atavism - since distant ancestors of a human had six
incisors. Among other theories there is a morphological
explanation of supernumerary teeth formation. It is due
to splitting of dental lamina in embryonic period into a
larger number of dental germs. V.P. Nespryadko (1985)
suggests that supernumerary teeth are a manifestation
of congenital pathology, the cause of which is difficult to
reveal [3]. The theory of hyperactivity of dental lamina as a
result of hereditary and unfavorable external factors action
is considered as the most probable [11].

Clinical and radiological examinations [4, 13] give grounds
to reveal impacted permanent incisors. Missing tooth in den-
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tition, presence of a temporary tooth, which has not exfoliated
(Fig. 1), lack of mobility of deciduous tooth, over height of
the alveolar process above the missing tooth can indicate
impaction of central incisors during clinical examination.

Sometimes impacted teeth, being in depth of jaw bones,
can cause neuralgic pains, they can become the factors of
inflammation of the maxillary sinuses, periostitis, compli-
cations of blastomatous nature [2, 7].

Orthodontic treatment of patients with impacted teeth
caused by presence of supernumerary teeth, is complex
and lengthy one (average duration of treatment is 21,6
+ 8,7 months) [6]. Choice of treatment plan depends on
the patient’s age, number of impacted teeth , their angu-
lation and depth of tooth location, as well as an adequate
space for them in dentition and degree of root formation.
Provision of complex orthodontic management involves
individual comprehensive multidisciplinary approach with
combination of surgical, instrumental, functional and
prosthetic methods [1, 8]. That is why a search of ways to
reduce timing of orthodontic treatment to eliminate this
pathology is an urgent problem of orthodontics.



TREATMENT ALGORITHMS OF PATIENTS WITH IMPACTION OF MAXILLARY CENTRAL INCISORS...

(b)

Figure 1. Clinical appearance of patient C., 8 years.
() Intraoral photograph (temporary 51, 61 teeth).

(b) Pretreatment orthpantomogram showing 11 and 21 impacted teeth, supernumerary (S) teeth, 51,61 persistant teeth.

2 111:9mgg

(b)

#11

Figure 2. (BCT of patient C. (8 years).
(a, b) Showing impacted 11, 21 and supernumerary (S) teeth.

THE AIM

The aim of the study is to develop an algorithm of treatment
of patients with impaction of permanent maxillary central
incisors, caused by supernumerary teeth, during periods
of mixed and permanent dentition by processing our own
approaches to treatment.

MATERIALS AND METHODS

Treatment results of seven patients (6 , 7 (2 patients), 8, 9, 10
and 15 years old) with delay in eruption of maxillary central
incisors were analyzed. According to the results of clinical and
additional examination methods (photometric examination
of face, study of diagnostic models of jaws and orthopantomo-
grams, 3D computed tomography), impacted central incisors,
supernumerary teeth, blocking their eruption, were diagnosed.

Angulation of impacted incisors and level of supernu-
merary teeth location: superficial (LII) and deep (IIL, IV)
were marked by method on orthopantomogram image [1].

Cone-beam computed tomography (CBCT) made it
possible to determine reliably the state of the crown and
roots of impacted and adjacent teeth, presence, size and
location of supernumerary teeth, cysts, neoplasms, and to
plan a proper method of treatment (Fig. 2).

Tomography findings has shown that a clinician could
confidently perform surgical and orthodontic measures in
a complex treatment of patients with impacted teeth and
achieve positive results.

Orthodontic treatment was carried out with various
designs of orthodontic appliances - prosthetic appliances
with screws, vestibular arches with hooks, clasps, artificial
central incisors. Additionally, in four patients (8,9, 10 and
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(f)

(@)

(h)

Figure 3. Orthpantomogram and intraoral photographs of Patient T.

(a) Pretreatment orthpantomogram showing 11 and 21 impacted teeth, supernumerary teeth; 51,61

persistant. (b) Orthopantomogram after extraction of 51,61 and supernumerary teeth.

(¢, d, e, f, g, h) Intraoral photographs after surgical treatment ( bonding of orthodontic attachments, fixing of elastic ligaments
to hooks of vestibular ach of orthodontic appliance and clinical appearance after alignment of impacted teeth).

15 years) surgical exposure of impacted teeth crowns was
performed , attachments were bonded on their surface
and process of orthodontic traction with elastic threads
was initiated . In all cases, access to the central incisors
was fulfilled from vestibular side of the alveolar process.

At the second stage of treatment, removable orthodontic
appliances were used in mixed dentition to align central
incisors in the dental arch and bracket- system was used
in permanent dentition.

RESULTS AND DISCUSSION

Clinical studies showed that the results of surgical-ortho-
dontic treatment were positive in six patients. Impacted
teeth spontaneously erupted in two 7-year-old patients —
the girl’s 11 tooth erupted after 1 month of using removable
orthodontic appliance; the boy’s 21 tooth erupted after 8
months. The period of orthodontic traction to the dental
arch of central incisors was as follows: in a 7-year-old boy
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- 4 months (21 teeth); in 8-year-old girl - 3 months (21
tooth); in boys: 9 years — 3 months (21 tooth), 10 years — 9
months (11, 21 teeth) and 15 years — 14 months (11 tooth).

12 months after the removal of impacted supernumerary
teeth, a 6-year-old patient continues active orthodontic
treatment with prosthetic appliance with screw that stim-
ulates eruption of 21 tooth

CASE1

Patient T., a 10-year-old child, referred with complain about
missing of maxillary central incisors. Diagnostic models were
made , X-ray images were analyzed. Impacted 11, 21 teeth,
supernumerary teeth on the path of 11, 21 teeth eruption,
persistent 51, 61 teeth were revealed. 51, 61 teeth and supernu-
merary 1'1,2'1 teeth were surgically removed and orthodontic
treatment with removable orthodontic prosthetic appliance
with screw, vestibular arch with hooks, clasps, artificial central
incisors was planned. Six months later the crowns of impacted
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Figure 4. Case 1. Patient T.
(a, b) Orthopantomogram during orthodontic
treatment.11, 21 teeth are aligned.

b

.'.! :

Sad
i

11, 21 were exposed, with subsequent fixing of orthodontic
attachments to tract them into dentition (Fig. 3).

After 9 months of treatment, impacted 11, 21 has been
placed into dental arch, but they were rotated and in a state
of vestibular supra occlusion. At the second stage of treatment,
anew removable orthodontic appliance with a srew and ves-
tibular arch with horizontal bending and clasps was used to
provide correct positioning of incisors (Fig. 4).

CASE 2

Patient G., A. 7- year-old girl presented with complain of
eruption delay of right maxillary central incisor, which had
resulted in an unaesthetic appearance. Orthopantomogram
showed presence of impacted 11 and supernumerary 1'1. Two
weeks after removal of supernumerary tooth, orthodontic
treatment was initiated. A month later tooth 11 spontaneuosly
erupted and in 3 months was aligned into dental arch (Fig. 5).

Figure 5. Patient G. pretreatment
orthopantomogram showing impacted
11and supernumerary 111.

CASE 3

Patient K, a 15-year-old boy expressed concern about unaes-
thetic appearance due to missing of the right central incisor.
After examination of orthopantomogram, impacted 11 and
supernumerary 1'1 were revealed. Supernumerary tooth was
surgically removed and at the same time crown of impacted 11
was exposed, followed by bonding of orthodontic attachment
to tract tooth into dentition. At the first stage of orthodontic
treatment, a removable orthodontic prosthetic appliance was
used, and at the second - bracket-technique. Duration of
impacted 11 tooth traction was 14 months (Fig. 6, 7).

CASE4

Patient A. A 9-year-old male, complained of unaesthetic
appearance, presence of “atypical” tooth in the left maxillary
anterior area . After clinical and radiological examination
there were revealed tuberculate-shaped supernumerary 1'1,
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Figure 6. Patient K., 15 years.
(a,b, ¢, d, e, f) Clinical appearance. Phases of surgical and orthodontic treatment.

Digars pot SNOFZA00

Figure 7. Patient K., orthopantomograms.

(a) Pretreatment orthopantomogram showing impacted 11, supernumerary 111.
(b) After extraction of supernumerary 111.

(c) Final phase of orthodontic treatment.
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(6)

Figure 8. Patient A. orthopantomogram.
(a) Pretreatment orthopantomogram showing erupted supernumerary 111, impacted 11, impacted supernumerary 111.
(b) Orthodontic treatment after extraction of two supernumerary teeth. Stages of orthodontic treatment.

Figure 9. Patient A., 9-years
(a,b, ¢, d,e)Clinical

(b) appearance during surgical-
orthodontic treatment.

impacted 21 and impacted supernumerary 1'1. After surgical ~ started. Six months later, crown of the impacted 21 was ex-
removal of supernumerary teeth, orthodontic treatment  posed with further bonding of attachment . In this case, the
with a removable orthodontic prosthetic appliance was term of alignment of impacted 21 was 3 months (Fig. 8, 9).
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Figure 10. Patient 0. orthopantomograms.

(a) Pretreatment orthopantomogram showing impacted 21, supernumerary 211, persistant 61.

(b) After extraction of 61 tooth and supernumerary 211.

CASE 5

Patient O, an 8- year- old female, complained of delay in the
eruption of left maxillary central incisor and unaesthetic
appearance. Tooth 61 is determined in maxillary anterior
area. Analysis of orthopantomogram showed the presence of
impacted 21 and supernumerary 2'1. In this case, the surgical
procedure was carried out in stages. Aftter 61 tooth extraction
orthodontic treatment was started using removable orthodon-
tic prosthetic appliance with acrylic resin baseplate, retaining
clasps, vestibular arch and artificial tooth 21. A month later, the
crown of impacted tooth 21 was exposed, followed by bonding
of orthodontic eyelet. In the process of orthodontic treatment,
supernumerary tooth moved closer to the edge of alveolar pro-
cess and erupted palatally after a month and was removed, what
resulted in less trauma of bone. In this case, term of impacted
21 traction 21 into dental arch was 3 months (Fig. 10, 11).

CASE 6

Patient B, a 6-year-old male, complained of unaesthetic appear-
ance, presence of “atypical” tooth in the left maxillary anterior
region. Tubeculate-shaped supernumerary tooth 1'1, impacted
21,impacted supernumerary 1'1 were revealed after clinical and
x-ray examination. After extraction of supernumerary teeth,
orthodontic treatment by a removable orthdontic prosthetic
appliance was initiated (Fig. 12).

928

CASE7

Patient P, a 7- year- old child reffered with complain of
unaesthetic appearance, presence of “atypical” tooth in
the left maxillary anterior area on. According clinical and
radiological findings, tuberculate-shaped supernumerary
1'1 and impacted 21 were diagnosed. After removal of su-
pernumerary tooth, orthodontic treatment with a remov-
able orthodontic prosthetic appliance was started. Tooth
21 erupted after 8 months of treatment by the removable
orthodontic appliance (Fig. 13).

The approach to treatment of patients with abnormal-
ities of teeth eruption should be complex and combine
orthodontic treatment and surgical procedure to elim-
inate the cause of pathology, namely supernumerary
tooth [9,12]. Tkachenko Yu.V. [4] based on examination
and treatment of patients with abnomalities of teeth
position caused by supernumerary teeth, has found the
following pattern: the degree of abnormality severity
and difficulty of treatment increases with an age. The
most favorable period for correction of these abnomal-
ities is the age of 7-8 years. At the age group older than
13 years, metabolic processes in bone tissue lose their
intensity, thus special attention is payed to stimulation
therapy (helium-neon laser therapy, lidazum laserpho-
resis, dosed vacuum, etc.) at this group. In permanent
dentition to accelerate orthodontic of impacted teeth
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@ = @)

Figure 11. Case 5 .Photographs of patient O oral cavity
(a, b, ) 11 tooth during orthodontic traction.
(d, e) Occlusion after five years of treatment.

Figure 12. Case 6.

(a) Pretreatment orthopantomogram showing erupted supernumerary 111, impacted 11, impacted supernumerary 111.
(b) After extraction of deciduous 62 tooth and supernumeraries.

(c) Orthopantomogram after 10 months of treatment with removable orthodontic prosthetic appliance.
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(6)

Figure 13. Case 7.

(a) Pretreatment orthopantomogram
showing erupted supernumerary

111 and impacted 11.

(b) Orthopantomogram after 4
years of orthodontic treatment. 11
tooth is aligned into dental arch.

mini-implants, mini- plates, gold and steel chains are
used together with bracket- system [12].

Clinical experience of treatment of patients with im-
pacted teeth caused by presence of supernumerary teeth
in the jaws, allowed us to propose algorithms of providing
complex treatment in such cases, depending on physiolog-
ical state of occlusion - mixed or permanent, and depth of
supernumerary tooth location (Figure 12).

If in mixed dentition the impacted tooth and super-
numerary one were superficial, supernumerary tooth
was removed and spontaneous eruption of impacted
tooth with adequate space for it in the dental arch has
been expected. In case of eruption delay , a stimulating
plate was used. In deep location of impacted tooth and
supernumerary tooth in patients with mixed dentition,
the supernimerary tooth was removed and surgical
exposure of the impacted tooth crown was postponed
until movement of impacted tooth closer to the edge of
alveolar process.

In a permanent dentition with superficial and deep
location of impacted tooth and supernumerary tooth,
the supernumerary tooth was removed, crown of the
impacted tooth was exposed and orthodontic treatment
was initiated, the plan of which depended on adequate
space for impacted tooth in dentition. If there was a large
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socket in a jaw bone after extraction of supernumerary
tooth, a dental sponge “Stimul-Oss” was applied.

CONCLUSIONS

If there are no central incisors in the dental arch after the
term of their physiological eruption, orthopantomogram
must be taken to confirms or reject tooth impaction, and
then 3D computed tomography should be done to show
accurate localization of the tooth and only after these stages
it is possible to choose the treatment plan. Early detection
and removal of supernumerary teeth, causing impaction of
macxillary central incisors, allows to avoid many complica-
tions and significantly shorten duration of surgical-ortho-
dontic treatment. An important factor in success of this
treatment is the determination of location of impacted tooth
with the aim of better method of its surgical exposure and
orthodontic traction and alignment. Patients with impacted
maxillary central incisors caused by supernumerary teeth
should undergo orthodontic treatment in several stages.
And the term of orthodontic traction is much less in patients
treated in early period of mixed dentition. The analysis of
the results of the carried out researches made it possible to
recommend the developed pattern of treatment algorithms
to clinical application (Fig. 14).
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Figure 14. Treatment algorithm of patients with impacted maxillary central incisors caused by supernumerary teeth.
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PODSUMOWANIE WORLD CONGRESS ON OSTEOPOROSIS

KRAKOW, 19-22 APRIL 2018

W dniach 19-22.04.2018 w Krakowie odbyt si¢ World Congress
on Osteoporosis, Osteoarthritis and Musculoskeletal Diseases
(WCO-IOF-ESCEO Krakow 2018). Kongres organizowany
byl przez International Osteoporosis Foundation (IOF), ktéra
zrzesza 155 towarzystw naukowych z calego $wiata. Szacuje sie,
ze IOF obejmuje swoim zasiegiem az 85% $wiatowej populacji.
Kongresy WCO sg najwazniejszym wydarzeniem naukowym
w Europie, a drugim po ASBMR wydarzeniem na $wiecie. Po
raz pierwszy WCO odbyto sie na terenie Europy Srodkowow-
schodniej (w zesztym roku we Florencji, Wlochy). Polskie
Towarzystwo Osteoartrologii (przewodniczacy Prof. E.Czer-
winski) przed 3 laty przedlozylo wlasciwg aplikacje i dzieki
wsparciu m.in Urzedu Miasta Krakowa udalo sie pokonaé
konkurencyjne miasta takie jak: Barcelona, Bolonia, Bruksela,
Genewa, Lizbona, Londyn oraz Nicea.

Wiad Lek 2018, 71, 4, 933-935

W tegorocznym Kongresie WCO -2018 pod przewod-
nictwem Prezydenta ESCEO Jean-Yves Reginster oraz
Honorowego Prezydenta IOF John A. Kanis uczestniczylo
4000 oso6b z calego $wiata, ze wszystkich kontynentdw.
Dzigki lokalizacji Kongresu w naszym kraju uczestniczylo
w nim az 369 osob z Polski, w poréwnaniu do 30 ktore
braly udziat w Kongresie w ubieglym roku we Florencji.
Wiodacymi tematami Kongresu byly wszelkie aspekty
osteoporozy, choroby zwyrodnieniowej stawdw, sarkopenii
oraz zespotu zesp6t kruchosci.

Na Kongres zgloszono rekordowg liczbe 1513 abstraktow.
Program obejmowal 37 sympozjéw, 5 sesji naukowych, 10
wykladoéw plenarnych, 13 spotkan z Ekspertem oraz po-
nad 1000 posteréw. Sesje plenarne prowadzone byty przez
czolowych ekspertow w dziedzinie choréb kosci m.in.:

Ryc.1. Otwarcie Kongresu w Teatrze im. J.Stowackiego (fot. J.Sawicz).
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Ryc.2. Przewodniczacy Komitetu
Organizacyjnego Prof. J.Y. Reginster
oraz Honorowy Prezydent IOF

Prof. J.A. Kanis (fot. E.Czerwinski)

Ryc. 3. Wykfadowcy Sesji,Management of
osteoporosis in Poland”. Od lewej Profesorzy:
P. Gtuszko, W. Pluskiewicz, E. Czerwirski,

E. Marcinowska-Suchowierska, P. Ptudowski

Ryc. 4. Sala obrad ICE (fot. J Sawicz).
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P. Conaghan, C. Cooper, P. Ebeling, S. Ferrari, P. Hadji, F.
Landi, E. McCloskey, M. McClung, R. Rizzoli oraz T. Tho-
mas. Ponad 10 z wystapien ustnych bylo przedtawionych
przez naukowcow z Polski. Wyklady plenatrne dotyczyty
najwazniejszych osiggnie¢ naukowych w zakresie: lecze-
nia osteoporozy, metody FRAX i oceny ryzyka ztamania,
globalnego spozycie wapnia, kruchosci kosci w cukrzycy
i raku piersi, mikrostrukturze ko$ci, mikrobiocie jelito-
wej oraz chorobach kosci, otylosci. Wszystkie abstrakty
zaprezentowane na tegorocznym Kongresie sg dostepne
na stronie internetowej Kongresu (http://www.wco-iof-
-esceo.org/sites/all/files/wco18/WCO18-AbstractBook.
pdf) i beda opublikowane w Osteoporosis International
(Vol.29, Supl.1).

W ramach WCO-2018 udalo si¢ wprowadzi¢ do pro-
gramu sesje poswiecone osiggnieciom naukowym Polski
i regionu Europy Srodkowowschodniej. W sesji “Manage-
ment of osteoporosis- closing the gap in CEE countries”
przedstawiono problemy epidemiologii ztaman osteopo-
rotycznych, roli biomarkeréw, oceny ryzyka zfamania,
definicji niepowodzenia leczenia oraz podsumowano
funkcjonowanie systemu FLS (Fracture Liaison System)
w Polsce (mgr J.Amarowicz). W sesji ,,Management of
Osteoporosis in Poland” przedstawiono referaty dotyczace
polskich standardéw 2017r. (Prof. P. Gluszko), zasad suple-
mentacji CaiWit. D (Prof. M. Marcinowska-Suchowierska,
Prof. P. Pludowski), oceny ryzyka zlamania w populacji
polskiej (Prof.W. Pluskiewicz), znaczenia T i Z-scoréw
(dr med. P.Borowy) oraz znaczenia TBS (Trabecular Bone
Score) w ocenie ryzyka zalamania (Prof. E. Czerwinski).
Komitet Naukowy nominowat Prof. E. Czerwinskiego do

wystapienia jako eksperta w sesji ,,Pharmacological ma-
nagement of osteoporosis in Poland”.

Uroczyste otwarcie Kongresu odbylo sie w Teatrze Sto-
wackiego, gdzie Prezydent IOF, Przewodniczacy Komitetu
Naukowego Kongresu, Prof. Cyrus Cooper zlozy! oficjalne
podzickowania za pomoc w organizacji WCO-2018 dla
Urzedu Miasta Krakowa reprezentowanego przez Pana
Pawtla Stanczyka, dla wtadz Uczelni UJCM na rece Prof.
Tomasza Brzostka oraz dla Lokalnego Komitetu Orga-
nizacyjnego na rece Prof. Edwarda Czerwinskiego. Po
uroczystym otwarciu, wyktadzie zaprezentowanym przez
drugiego Przewodniczacego Komitetu Naukowego Kon-
gresu - Rene Rizzoli nt. najnowszych doniesient naukowych
poprzedniego roku na deskach sceny Teatru Stowackiego
wszyscy goscie zostali zaproszeni na poczestunek.

Pomimo wspaniatej pogody sale wykladowe byly prze-
pelnione od godz. 8.00 do 18.00. Uczestnicy tegoroczne-
go Kongresu gremialnie bardzo wysoko ocenili poziom
naukowy i organizacje Kongresu. Wigkszos¢ uczestnikow
byta pierwszy raz w Polsce i byla zaskoczona wspanialym
Centrum Kongresowym ICE, jak i walorami turystycz-
nymi Krakowa, ktéry pozostawit na nich niepowtarzalne
wrazenie. Wielu z tegorocznych uczestnikéw Kongresu
planuje ponowny przyjazd do naszego miasta. Wybrane
fotografie Kongresu dostepne sa na stronie www.oste-
oporoza.pl, a komplet wraz z materialem wideo na http://
ec.kem.pl/photo.

Kolejna edycja World Congress on Osteoporosis,
Osteoarthritis and Musculoskeletal Diseases odbedzie sie
4-7 kwiecien 2019r w Paryzu.

Przewodniczacy Lokalnego Komitetu Organizacyjnego

Prof. dr hab. med. Edward Czerwinski
Krakow, 28.05.2018r.
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OCOBJINBOCTI NIATOTOBKU 3AKJIAZIIB OXOPOHM 340POB’A
0O ABTOHOMI3ALIT B YMOBAX BNMPOBAAXXEHHA HOBOI
CUCTEMU IX ®IHAHCYBAHHA

B. B. Ckpun, I. C. MupoHiok, . 0. Cnabkuin
YXTOPOZCbKMIA HALIIOHANbHUI YHIBEPCUTET, YXTOPOJ, YKPATHA

BCTYN

B ymoBax BnpoBakeHHA 3aKkoHy YkpaiHu «[1po AepxaBHi iHaHCOBI rapaHTii MeAnuHoro 06cnyroByBaHHa HaceneHHa» Big 19 %o8THA 2017 poky N 2168-VIII 3miHweTbCa
ucTema GiHaHCyBaHHA 3aKnazis 0xopoHy 350poB'a (303), a BinoBiAHO i opraHiavia ix AiANbHOCT, WO CYTTEBO NO3HAYAETLCA i HA NpOLeCi iX NiArOTOBKY 10 aBTOHOMI3aLi.
OcobnuBy 3aHenoKoeHicTb BUKMKae NyHKT 11 cTarTi 10 3aKoHY B AKOMY BKa3aHO, LU0 «Y 3aKnaJax 0XopOH! 340POB'A AepaBHOi Ta KOMyHaNbHOI hopmu BRACHOCTI, AKi €
Ha/;aBayaMu MeSMYHMX NOCTYT 33 NPOrpaMot0 MeAWUYHIX rapaHTiil, 06CAT NNaTHUX MeSUYHUX NOCAYT, AKi He BXOAATb A0 NPOrPamil MeANYHUX rapaHTiil, MoXe CKnajatu He
6inbLue 20% Big 0bcary ycix HagaHux nocyr». [pn yMoBi, L0 Ha CbOrOAHI He BU3HAUeHO Nepenik i 06cAr MeAMUHMX NOCTYr AKi BXOAATH A0 NPOTPamMil - MeANYHMX rapaHTili, a
TaKox Tapud 3a Akm 6yayTb diHaHcyatuca 303 3a HafaHy MesMYHy JONOMOTY 3aKNajy 0XOPOHM 340POB'A BTOPUHHOIO Ta TPETUHHOIO PiBHIB HAlaHHA MeAVUHOI J0NOMOrHY,
AKi TOTYIOTbCA 0 3MiHM CBOT0 NPaBOBOTO CTaTyCy, He B 3M03i NPOBECTU NPOTHO3 MaiibyTHBOI CTPYKTYpH, MOTYXKHOCTI, NOTPeby B MeAVYHMX NpaLiBHIKaX Ta po3pobuTi
diHaHcoBMi NnaH. [laHi po3paxyHKN € HAA3BNYAIHO BAXNBMMY 1A OPraHi3auii AiANbHOCTI aBTOHOMI30BAHOTO 3aKNajly 0XOPOHM 30POB'A.

META

OkpecneHHa kKomnnekcy Aiil Npy NigroToBLi 3aknagis 0XOPOHM 340POB'A 40 aBTOHOMi3aLlii B yMOBaX BNPOBAZAXeHHA HOBOT CUCTEMM QiHAHCYBaHHA.

MATEPIAZIN TA METOAU
[InA fOCATHEHHA NOCTaBNeHoT MeT OCTiAKEHHA BUKOPUCTAHO aHANITUYHNI MeTOZ Ta MeTOJ KOHTEHT-aHani3y.

OBroBOPEHHA

HeobxiaHo BiAMITUTH, L0 B yMOBAX BNPOBAKEHHA 3aKoHY YKpaitu «[1po AeprkaBHi iHaHCOBI rapaHTil MeAUYHOrO 06CTYroByBaHHA HACENEHHA, KON FpoLui NiayTb 3a
MaLieHTOM, NOYHETLCA XKOPCTKA KOHKYpeHLiA Mix 303 AK AepXaBHOT (KOMYHaNbHOI) i npuBaTHOi Gopmu BAcHOCTi Tak Mixk 303 AepaBHOT (KOMyHabHOT) $opmu BIACHOCTi.
[laHe Ma€ npu3BeCTI 0 NiABMLLEHHA AKOCTI MeMYHOT 4ONOMOTY, KyNTYpH 06CNyroByBaHHA navieHTiB Ta 3abe3neyeHHa 6e3neunmx ymos nepebyBanHa nauieqTis B 303 i
6e3neuHnx yMoB Npavi AnA MeANYHMX NpaLiBHUKIB. KpiM Toro AaHuii npoec npu3Bese Takox i 40 KOHKYPEHLT Mixk MeAUYHUMIN NpaLiBHUKaMI B 3aKNaZi 0XOPOHU 340POB'A
i HaBITb KOHKPETHOTO CTPYKTYPHOTO NiAPO3AINY, afxe Tx 3apobiTHa nnata byae 3anexaty Big KinbKOCTi i AKOCTI HaZaHUX MEANYHUX NOCAYT 33 BUSHAYEHUMU iHAMKATOpaMu.
Taka cuTyaLjis yxke Ha NiAroToBYOMY eTani 40 3MiHM NPaBOBOTO CTaTyCy Ta NiAroTOBKM B HOBIX yMOBaX QiHAHCYBaHHA BMMArae Bif KepiBHUKIB 3akNafiB OXOPOHY 30POB'A
HaCTYNHIX Bilt.

Mo-nepwe: camum ocobucto 6yTv roToBUMM A0 PobOTY B HOBYX yMOBaX Ta A06pe 3HaT! HOpMaTUBHO-NPaBOBY 6a3y B TOMY YUCIi OpraHi3aLlito poboTy NiANPUeEMCTBA.
Mo-gpyre: 3HaTV METOZONOTII0 BUBYEHHA KOHKYPEHTOCMPOMOXHOCTI Ta NPOBECTH OpraHi3aLiiHy po6oTy no 3a6e3neyeHHi0 KOHKYPEHTO3AATHOCTI 3aKnazy 0XOPOHM 3A0POB'A
Mpu 100 AiANbHOCTI B HOBMX yMOBAX.

Mo-TpeTe: NPoBOAMTI NOCTIliHY KOMYHIKaLilo 3 MEAUYHIM NepcoHanom i 3abe3neunty ioro NOBHOH Ta AOCTOBIPHOK iHGOpMaLiEtd Npo 0cobAMBOCTI  opraHiavii po6oTu
aBTOHOMI30BaHOT0 3aKNajy OXOPOHM 30POB’A B YMOBaX BNPOBaAMeHHA 3aKkoHy YKpaiku «[1po AepaBHi GiHaHCOBI rapaHTii MeAUUHOro 00C/TyroByBaHHA HaceNeHHAY.
YeTBepTe: NPOBOAMTY KOMYHIKaLto 3 HaceneHHAM i 3abe3neunTy i10ro NOBHOK Ta 4OCTOBIPHOIO iHOPMaLIi€ld NP0 0COBNMBOCTI OTPUMAHHA HaceNIeHHAM MeJYHOi 4ONOMOrU
B YMOBaX AiANbHOCTI aBTOHOMI30BaHOr0 3aKNajy OXOPOHY 3710p0B’A NpK BNPOBaZKeHH 3akoHy YkpaiHu «[1po AepkaBHi GiHaHCOBI rapaHTii MeAUYHOro 06CNYroBYBaHHA
HaceneHHs».

BUCHOBKMU
EdeKTvBHa, LinecnpamoBaHa niarotoBya pobota AacTb MOXKNMBICTb 3aKNagy 0XOPOHU 3A0POB'A BT KOHKYPEHTO3AATHUM HA PUHKY MEAVYHUX NOCNYT, 3a6e3neunTin HalaHHA
navieHTam AKiCHOT MeJMYHOT JONOMOTY i TUM CaMUMM TX 36eperTy, Lo AacTb 3MOrY He Tinbky 36epertin MeMuHIiA 3aKnas — NIANPUEMCTBO, a | aKTUBHO iA0r0 Po3BMBATU.

KJTIOYOBI CJTOBA: aBToHoMi3aLis, piHaHCyBaHHS, 3aKNaj 0XOPOHU 30POB'A.
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OCOBJINBOCTI NOKA3HUKIB CTOMATOJIOIN4YHOIo 340POB’A
KYPLUIB 3AJIEXKHO Bl TPUBAJNTOCTI TIOTIOHOMAJIHHA

Onexa P. imutpoua’, Irop Al. Kouan', AneBtuHa I'. Mopenko', (Bitnana €. LiBaiiko', Hatanis B. fluko?,
Anppiii |. MopyunHcbkuit', Hatania B. leBuyk®

T CXIAHOEBPOMENCHKMIA HALIIOHANBHIA YHIBEPCUTET IMEHI TTECI YPATHKM, YLLK, YKPATHA

2 IEPXKABHA YCTAHOBA «BONUHCBKMI OBNACHWI TABOPATOPHUIA LEEHTP MO3 YKPATH», YLLK, YKPATHA

3000 «KOBANbYYK C.0. CTOMATONOTIYHMI KABIHET», NYLIK, YKPAIHA

BCTYN

He3Baxatou Ha Te, L0 OCHOBHI LUKIANVBI BANBIA CKNIa/l0BUX KOMTMOHEHTIB TIOTOHOBOTO UMY Ha 3A0POB'A o6pe BiZioMi, KypiHHA € OHi€I0 3 HailbinbLL BanuBMX Npobnem
rpoMaacbkoro 350poB’a (BosHak, 2006; LLep6a, Nlapik, 2016). Y 38"A3ky 3 BUCOKOH NMOLUMPEHICTIO KYpiHHA, YacTKa KypLiB Ha CTOMAToNoriyHOMy npuitomi gocarae 25-30%
(Mocynin, 2010; Nikac, 2015). Mpy LboMy 06CAT HaAAHOT IM CTOMATONOFIYHOI LOMOMOTY 0YEBIAHO BINbLUNIA Y 3B'A3KY 3 BUCOKMMMU NOKA3HUKAMI CTOMATONONIYHOI 3aXBOPHOBAHOCTI.
0co611BO aKTyaNbHUM € yTOUHEHHA 0C0ONMBOCTEI! BNANBY TPUBANOCTI KYPIHHA HA CTOMATONOMIYHY MaToA0rito, 3 NPUBOZY YO0 B iTepaTypi NepiofyHO BUHUKAKOTb AUCKYCIl.

META

BuBumTI 0CO6NMBOCTI NOKA3HUKIB CTOMATONONYHOTO 3,U,0p0B'ﬂ KprliB, 3aNeXHO Bi (Taxy TIOTOHONANIHHA.

MATEPIANIN | METOAU

Jocnigxenna nposeaeHo Ha 100 o6cTexyBaHmx YonoBiuoi cTaTi Bikom 22-35 pokiB, 340poBux. Ycix 0bcTexyBaHux po3ainani Ha rpynu (no 20 ocib), BpaxoyloAn cTax
TIOTIOHONANIHHA (Hekypui, o 5 pokis, 5-10 pokis, 10-15 pokis, binbiue 15 pokiB). JocnigkeHHa npoBoaunoc ynpogosx 2015-2017 pp. Ha 6a3i cromatonoriyHoro KabiHery.
Yuactb y gocnigxkeHi 6yna Lo6poBinbHO 3 AOTPUMAHHSA HOPM BioeTUKM.

CnevjanbHi CTOMATONOTiYHi METOAVM JOCTIMXKEHHA BKNIOUAN KOMNEKC 06'eKTUBHIX NOKA3HMKIB, LU0 XapaKTepuytoThb CTaH 3y6iB | HaBKONO3yOHMX TKaHUH, a Came: iHIeKC
kapiecy (KB, KIB3, KNBm, ym. oa.), ingekc ririenn (IT, 6anu) nopoxHiHu pota (no [piky-Bepminbitony), napogonTanbHuii ingekc Russel (11, ym. og.). Mpu 06pobui otpumanmx
JAaHVX BUKOPUCTOBYBANNCh MeTOAM BapiaLifiHOi CTaTUCTUKN 3 OLiHKOK t-KpuTepia (TbiofeHTa.

PE3YJIbTATU

AHani3 NoKa3HWKiB, 3a AKUMI BIU3HAYaNN CTaH 3aXBOPHOBAHOCTI MOPOXHUHYN PoTa 06CTEXYBaHIX, I03BOANB BUABUTI HACTYNHI 0c06auBOCTI. 06CTeXyBaHi-HeKypLi 3a
0CHOBHUMM BIU3HAUEHUMI NOKA3HKAMU XapaKeTpu3yBannch 3a0BiNbHIM piBHEM CTOMATONOTIYHOT0 30POB'A. B 06CTEXYBAHIX 3 Pi3HIM CTaXeM TIOTIOHONANIHHA NOKa3HUKK
KBz Ta KMBn goctoipHo nigBuLyBanuch Bxe nicna 10-piuHoro cTaxy, craHoBusLum 13,9+0,38 Ta 26,6 +0,72 yMm. 04. BiANOBiAHO. PiBeHb ririeHn pota 3a nokasHukom I
NiABILLYBABCA 3 TPUBANICTIO KypiHHA Bif 1,81+0,02 (noraxuit) go 2,76+0,03 6anis (ayxe noraxuit). luHamika nokasxukis 1l BKaye Ha pO3BUTOK XPOHIYHOMY NAPOZOHTHUTY
nepeBaxHO CepedHbOro CTYNeHa TAXKOCTI yxe nicna 10-piuHoro ctaxy Kypuis (noHag 1,27+0,02 ym. op.).

BUCHOBKU

OCHOBHi MOKa3HUKM, 33 AKUMU BU3HAYanN piBeHb CTOMATO/OTYHOr0 340POB’A 00CTEXYBaHNX, AOCTOBIPHO MiABULLYBANUCH 3 NOAOBXEHHAM TPUBANOCTI CTaXy TIOTIOHOMANiHHA,
LU0 BKa3Y€ Ha MOTipLLUEHHA CTaHy POTOBOI NOPOXHUHN. [ToLUMPEHICTb HeKapio3HIX ypaxeHb Y KypLUiB € AOCTOBIPHO BULLOK, HiX Y HeKYpUiB (naTonoriuHe CTpaHHa 3y6iB i
BeNMKa KiNbKicTb TpillH emani - B 1,51 1,6 pasu), o BU3HAUaKTHCA BXe NPU CTaXi KyPiHHA 40 5 POKIB Ta NOCUNIOETLCA 3aNEXHO Bifj CTaXy TIOTIOHONANIHHA.

KJTIOYOBI CJTOBA: cromatonoriyse 310p0B’s, THTIOHONANIHHA, CTaX TIOTHONANIHHS.
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oo NPOBJIEM 340POB’A HACEJIEHHA, AKI MOB’A3AHI 13
BMMUBAHHAM HAPKOTUYHUX PEHOBUH

B. B. Kpyuannuug, |. C. Muposiok, I. 0. Cna6kuii
YXXTOPOACHKIA HALIIOHANTBHIA YHIBEPCUTET, YXKTOPOL, YKPATHA

BCTYN

AKTyanbHicTb HapKonoriyHux npobnem 3ymoBIieHa TUM, LLO HAPKOTUKI € GaKTOPOM, AKMIA HEraTUBHO BNMBAE Ha 3A0POB'A HaceNeHHA. HacniKN BXMBaHHA HAPKOTUKIB € He
TiNbKI MEANYHO, a | coLlianbHO - eKOHOMIYHOK Npobnemoto. AHani3 AaHuX rany3eBoi CTAaTUCTUYHON 3BITHOCTI BKa3Ye Ha Te, 1140 3a nepios 2005-2016 pokiB 3axBOpHOBaHICTL
HaceneHHA YKpaiHu Ha po3naay NCUXikv Ta NOBEAIHKY AK pe3yNbTaT BXXUBAHHA NCUX0AKTUBHINX PEYOBUH cKopoTunaca Ginblue Hix Ha 35%. lpu Lbomy, AK BKa3ye [py3eBa
T.C. i3 cniBaBTopamu (2016p.), MOKa3HUKN 3aXBOPIOBAHOCT HACENEHHA Ha HAPKOMOTiuHi po3naan A0CTOBIPHO BiAPI3HANMCA B po3pii perioHiB. Tak, HailbinbLy HecnpuaTIuBy
CUTYaLito LLOA0 piBHIB HapKonoriuHol 3axBoptoaHocTi y 2015 p. byno 3apeectpoaHo Y Kuiscokiid (172,5 Ha 100 Tuc.), XmenbHuubkili (126,4 Ha 100 Tuc.), Mukonaigcbkili (117,1 Ha
100 Tmc.), Myrancokiit (113,6 Ha 100 Tuc.), BiHHuubkiit (109,6 Ha 100 Tvc.) 06nacTax, Ae NoKa3HUKM NepeBuLLyBany cepenHi no kpaiki (83,7 Ha 100 Tuc.) y 1,3-2,1 pasy. Huxuumn 3a
HaL{ioHaNbHWIA NOKa3HMK 6N 3apeecTpoBaHi piBHi HapKonoriuHoi 3axBoptoBaHoCTiy M. Kitid (27,4 Ha 100 Tuc.), XapkiBcbKiit (36,9 Ha 100 Tuc.), [loHewbkild (52,2 Ha 100 Tuc.) obnacTax.

META

BuBuntn Ta npoaHani3yBaW| NOKa3HUKN 3ax30p|03aHocri HaceneHHa 3aKapHaT(bK0.I'06ﬂa(Ti Ha HapKOMaHiIO Ta TOKCUKOMaHiIIo.

MATEPIAJIN TA METOAUN
B xopi BMKOHaHHA po6oTi Byno BUKOPUCTaHO CTaTMCTUYHMIA Ta BibneocemaHTuHMil MeTogn. Matepianamu JOCTIMKEHHA CTanu [aHi rany3eBoi CTaTUCTUYHOI 3BITHOCTI
3akapnatcbKoi 06nacri 3a nepiog 2015-2017 pp .

PE3VJIbTATU

Hamu npoBegeHuii aHani3 3axBoproBAHOCTI HaceNeHHA 3akapnaTcbKoi 06nacTi Ha HapKOMaHilo Ta TOKCUKOMaHIlo, AKWIl BKA3YE Ha 3HUMKEHHA 3a Nepiof AocnifxeHHa (2015-
2017 pp) noKa3HMKa 3aXBOPIOBAHOCTi HaceneHHA 06nacTi Ha BKa3aHmil Hedyr Ha 33,33% 3 piHem B 2017 poui 0,2. B 2016 poui BUNaaKm 3aXBOPIOBAHOCTI HaceNeHHA  Ha
HapKoMaHii Ta TOKCUKOMaHii 3apeectpoBaHi B 7 (50,0%) , B 2016 poui B 8 (57,15%), a 2017 poui B 6 (43,86%) agminicTpaTUBHIX Teputopiax. HailBuwwwil piBeHb BKa3aHoro
noKa3HIKa 3apeectpoBaHo B 2015 poui B M. YXropog — 2,1. 3apeecTpoBaHO 3HIKEHHA NOKA3HMKA 3aXBOPIOBAHOCT HaceneHHA 3akapnaTcbKoi 06NacTi Ha ankoronisam Ha
16,39% 3 pigHem 10,2 8 2017 poui. 3a nepiog AoCNiAXeHHA HANBULLMIA piBeHb 3aXBOPIOBAHOCTI HaceNeHHA Ha ankorofiiam 3apeecTpoBaHo B beperiscbkomy paiiowi (21,9) B
2017 poui, a HaitHuxunii — 2,5 B Bonoseubkomy paiioi B 2015 1a 2016 pokax. B 2017 poui rpaHnuHa pisHMLA BKa3aHOro NoKkasHKa B pO3pi3i aAMiHiCTpaTBHIX TepuTopiil
KonuBaeTbA B 3,5 pasy: Big 6,3 B cBanascbkomy Ao 21,9 B beperiscbkomy paiioHi. Takox 3MeHLLEHHA 3a Nepiof AOCTIMKEHHSA, NOKA3HUKA 3aXBOPIOBAHOCTI HaCeNeHHs
06nacTi Ha ankorobHi ncuxo3u Ha 42,29% 3 itoro piHem 2017 poui 0,6.

AHani3 CTaTUCTUYHWX JaHUX BKA3YE, W0 B YKPaiHi TAKOX CKOPOTUNACA, X04a 3HAYHO MEHLUMMY TeMNamMu NOLLMPEHICTb HAPKONOTIYHIX PO3NaAiB cepes HaceneHHs. lowmpericTb
HapKonoriyHuX 3axsoproBaHb Y 2015 p. craHoBuna 1379,9 Bunapky Ha 100 Tuc.

Y 3akapnarcbkiii 06nacTi 3ape€eCTpOBaHO  3HUXEHHA NOKa3HNKA NOLLMPEHOCTi ankoroniamy cepesi HaceneHHa obnacti Ha 21,38% 3 iioro pisHem B 2017 poui 134,9 Ha
10 T HaceneHHs. oKa3HNK NOLUMPEHOCTi aNnKkoroAi3My Cepef HaceneHHsA 3a POKN AOCTIMKEHHA 3MEHLUMBCA B YCiX aAMIHICTPaTUBHUX TepuTopiaX. HailBuLLi NOKa3HUKK
MOLUMPEHOCTi aNKOroAi3my 3a BCi POKM JOCTIMKEHHA LLOPIYHO 3apeecTpoBaHi B Mixripcbkomy paitowi: 2015 pik - 295,8; 2016 pik - 234,0; 2017 pik - 229,4. B 2017 poui
rPaHNYHa Pi3HULA MOKA3HMKA NOLLIMPEHOCTi ANKOTONI3My Cepef; HaceneHHsA B po3pi3i aAMIHICTPaTUBHIX TePUTOPIl KONMBAETHCA B 2,2 pasy: Bif 104, 4 B XycTcbkomy A0 229,4 B
Mixripcbkomy paitoi. B obnacti BcTaHoBReHo 30inbLueHHA NOKa3HNKa NOLUMPEHOCTi aNKoronbHUX NCuxo3iB Ha 27,28% 3 itoro piHem B 2017 poui 1,4 Ha 10 TUC HaceneHHs,
LLI0 € HETaTUBHUM MOKa3HMKOM [MCNaHCepU3aLii HaceNeHHA AKke MaE ankorobHy 3anexHicTb Ta npodinakTuuHoi poboti. 36inbLueHHA JaHOMO NOKa3HNKA 3aPeeCTPOBaHO
B 5 (35,72%) aaminictpatueHuX TepuTopiax. B leuepcbkomy paitoni AaHuii nokasHuk 36inblumeca B 5,5 pasy, B bepericbkomy — B 5 pasis, B BenukobepesHaHcbkomy — B
3,7 pasy, B TauiBcbkomy — B 3 pa3u. B 2017 poui rpaHinuHa pi3HNLA NOKa3HWKa MOLUMPEHOCTi ankorofbHUX NCUX03iB B PO3pi3i aAMiHICTPaTUBHMX TepuTOPili BiAPI3HAETLCA
B 27,5 pasiB: Big 0,2 B Yxropoacbkomy 10 5,5 B Benukobepe3sHAHCbKOMY paitoHi.

BVUCHOBKMU

AHani3 CTaTMCTUYHMX JAHNX BKA3ye HA TEHAEHLI0 A0 3MeHLUEHHA NOKA3HMKIB NOLIMPEHOCTI HapKOMAHIil Ta TOKCUKOMaHIli cepef HaceneHHa 3akapnarcbkoi obnacri. 3a
POKM AOCNIMKeHHA HApKOMaHii Ta TOKCcuKomaii He bynu 3apeectpoBaHi B Mixripcokomy Ta lMeuepcbKomy paiioHax. [paHuuHa pisHMUA BKa3aHOTO MOKA3HMKA B PO3pi3i
aAMiHicTpaTUBHUX TepuTopiil BiApi3HAETbCA B 187 pasiB: Big 0,1 B Ipwascbkomy paiioHi Ao 18,7 B m. Yxkropoa. Ha aaHomy eTani po3BuTKy AepaBu Ta pehopmyBaHHA
CMCTEMU 0XOPOHI 3[0POB’A Npobnemu 60poTbOY i3 BXKMBAHHAM HaceNEHHAM HAaPKOTUKIB MaloTb CTaTV OAHIEI i3 MPIOPUTETHMX 3aay CMCTEMI TPOMAZICKOTO 3[0POB'A i
HOCUTI KOMMNEKCHUIA MiXK CeKTOPaNbHUIA XapaKTep.

KJTIOYOBI CJTOBA: HapkomaHis, TOKCMKOMaHiA, 3aXBOPI0BAHICTb, MOWINPEHICT 3aXBOPIOBAHOCTI.



