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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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НАУКА

Эндометриоз является одной из наиболее актуаль-
ных проблем не только гинекологии, но и медицины 
в целом, так как эндометриоидная ткань может об-
наруживаться практически во всех органах и сопро-
вождаться выраженным болевым синдромом. Кроме 
того данная проблема крайне актуальна ввиду ее со-
циальной и экономической значимости, обусловлен-
ной широкой распространенностью среди женщин 
репродуктивного возраста, высоким процентом нару-
шения фертильности и склонностью к инвалидизации 
среди пациенток. 

Эндометриоз – одно из наиболее распространен-
ных гинекологических заболеваний. Согласно стати-
стике, эндометриоз обнаруживается у 45-82% жен-
щин с хронической тазовой болью, у 2,1-78% женщин 
с бесплодием, а 25-50% женщин с эндометриозом 
бесплодны [11]. Оценить в полной мере распростра-
ненность эндометриоза достаточно трудно ввиду 
сложности диагностирования и отсутствия централи-
зованной статистики по заболеванию. 

Ежегодно большое количество исследований по-
свящается вопросам этиологии, патогенеза, диагно-
стики и выбора оптимального метода лечения эндо-
метриоза, однако многие из них по сей день остаются 
без ответа, а подходы к этиопатогенезу, а следователь-
но, и к профилактике и терапии этого заболевания 
продолжают меняться.

На сегодняшний день известно, что эндометриоз – 
это дисгормональное, иммунозависимое, генетически 
детерминированное заболевание. Морфологически 
эндометриоз представляет собой доброкачественно 
разрастающуюся вне полости матки ткань, подобную 
ткани нормального эндометрия, проявляющую при-
знаки клеточной активности. Однако эта ткань имеет 
некоторые особенности, позволяющие дифференци-
ровать ее.

Ранее эндометриоз было принято разделять на 
генитальный и экстрагенитальный, а генитальный 
– на внутренний, т.е. эндометриоз тела матки, и на-
ружный, локализующийся в шейке матки, влагалище, 
промежности, ретроцервикальной области, яични-
ках, маточных трубах, брюшине или в прямокишеч-
но-маточном углублении. В настоящее время данная 
классификация утратила свою актуальность, так как 
эндометриоидное поражение тела матки на сегодняш-

ний день рассматривается как отдельное заболевание 
– аденомиоз. В настоящее время множество работ 
посвящено разработке универсальной и лаконичной 
международной классификации [8]. 

Выделяют следующие клинические формы эндо-
метриоза:
- перитонеальный эндометриоз
- эндометриомы
- ректовагинальные эндометриоидные узлы. 

Эти формы, несмотря на свои различия, имеют 
схожие гистологические признаки, такие как наличие 
в очагах эндометриальных стромальных и эпители-
альных клеток, персистирующих кровоизлияний и 
воспаления. 

Эндометриоз – полиэтиологичное мультифактор-
ное заболевание, на его развитие влияют факторы 
окружающей среды, образ жизни и наследственность. 
Патогенез эндометриоза связан с множеством про-
цессов, образующих сложную систему, в которой все 
компоненты потенцируют действие друг друга. Они 
включают в себя: воспаление, ангиогенез, экспрессию 
цитокинов и хемокинов, а также эндокринные нару-
шения, такие как нарушения экспрессии стероидных 
гормонов и рецепторов к ним. При этом основная роль 
в развитии эндометриоза принадлежит генетическим 
и эпигенетическим факторам. 

Процессы деметилирования приводят к измене-
нию экспрессии генов ключевых факторов патогенеза 
эндометриоза: усиливается экспрессия ароматазы, те-
роидогенного фактора 1 (SF1) и эстрогеновых рецеп-
торов (ЭР). 

Основным регулятором транскрипции, имеющим 
отношение к развитию эндометриоза, является SF1 
[3]. Он связывается с промоторами стероидогенных 
генов при стимулирующем воздействии простаглан-
дина E2 (ПГE2). В норме в эндометрии SF1 метили-
руется и репрессируется, однако в эндометриоидных 
клетках этого не происходит. 

Другим важным аспектом является изменение ра-
боты рецепторов к эстрогену. Известны две изоформы 
эстрогеновых рецепторов: ЭР-α и ЭР-β, чье функци-
онирование определяется наличием лиганда и коре-
гуляторов. Показано, что экспрессия ЭР-β при эндо-
метриозе выше в 140 раз по сравнению с нормальной 
тканью эндометрия [21]. Причем за счет активации 
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ЭР-α в основном стимулируется пролиферация клеток, 
а при взаимодействии эстрогена с ЭР-β наблюдается ло-
кальное повышение синтеза эстрогенов и опосредован-
ное снижение экспрессии прогестерона (P4), а впослед-
ствии и развитие резистентности к нему [18]. 

ЭР-α и ЭР-β экспрессируются на рецепторных и 
симапатических нейронах, доказывая влияние эстро-
гена на аксоны афферентных нейронов, а значит, и 
его участие в возникновении болевого синдрома при 
эндометриозе [10]. Кроме того болевые импульсы мо-
гут возникать за счет стимуляции ноцицепторов не-
регулярными сокращениями эндометриоидной ткани, 
вызванными действием местных провоспалительных 
агентов (ПГF2α). Вместе с этим важная роль отводит-
ся индуцированному эстрогенами усилению экспрес-
сии фактора роста нервов (NGF) в перитонеальной 
жидкости, который стимулирует аксоны афферентных 
нейронов, усиливая иннервацию в эндометриоидных 
очагах. Более того, предшественник NGF (proNGF), 
может связываться с рецептором p57, оказывая нейро-
токсичное действие на восприимчивые к NGF симпа-
тические нейроны [10].

Помимо этого в развитии эндометриоза участвуют 
и изоформы рецепторов к P4 –PGR-A и PGR–B. Обе 
формы PGR присутствуют в эндометрии, но их соот-
ношение меняется с течением менструального цикла. 
На ранней стадии пролиферации уровни PGR-A отно-
сительно выше, чем PGR-B. В периовуляторной фазе 
цикла уровень PGR-B повышается до уровня PGR-A, 
а к поздней секреторной фазе экспрессия обоих ре-
цепторов понижается, в результате чего их уровень 
возвращается к исходным значениям, наблюдавшим-
ся на ранней пролиферативной фазе. В одном из не-
давних исследований было обнаружено, что при эн-
дометриозе PGR-A преобладают независимо от фазы 
цикла, причем не только в эктопическом, но и в эу-
топическом эндометрии, что отрицательно влияет на 
репродуктивную функцию [7]. 

В отличие от нормального эндометрия, в эндомет-
риоидной ткани содержится меньше рецепторов к P4. 
В связи с этим в очагах эндометриоза преобладает его 
ингибиторная форма, в результате чего развивается 
резистентность к данному гормону. Резистентность 
к P4 приводит к снижению антипролиферативной 
активности, апоптоза и активности противовоспали-
тельных агентов, а также к повышению секреции ПГ 
и усилению активности металлопротеиназ и факторов 
гипоксии (HIF1A). Это способствует инвазии эндоме-
триоидных гетеротопий и неоангиогенезу, что в соче-
тании со всем вышеперечисленным является ключе-
выми звеньями патогенеза эндометриоза [2].

Кроме того имеются данные, согласно которым 
эндометриодная ткань может самостоятельно потен-
цировать системные и локальные иммунные наруше-
ния, что связано в основном с повышением активно-
сти цитокинов (TNFα, IL-4, IL-8), а также с развитием 
особых механизмов, таких как изменение экспрессии 

белков теплового шока и антигенных свойств клеток, 
с помощью которых эндометриоидные клетки спо-
собны избегать иммунного надзора [14]. В итоге про-
исходит формирование порочного круга, так как в ре-
зультате перечисленных выше процессов повышается 
концентрация медиаторов воспаления, что приводит 
к локальной гиперпродукции эстрогенов, что, в свою 
очередь, стимулирует ЦОГ-2, участвующую в синтезе 
ПГЕ2, который затем потенцирует продукцию арома-
тазы [16]. Далее ароматаза катализирует превращение 
андростендиона и тестостерона в эстрон и эстради-
ол (Е2). Важно отметить, что изоформа 2 фермента 
17β-гидростероид-дегидрогеназы (17β-HSD2), ката-
лизирующая превращение Е2 в эстрон, отсутствует в 
эндометриоидных очагах, а изоформа 1 (17β-HSD1), 
преобразующая эстрон в E2, в них присутствует. 
Это способствует локальной кумуляции эстрогенов 
за счет увеличения производства E2 и снижения его 
инактивации [6] и потенцирует местные изменения, 
вызванные действием эстрогена.  

Другим важным вопросом в проблеме эндометрио-
за является возможность его малигнизации. Несмотря 
на то, что это заболевание считается доброкачествен-
ным, эндометриоидная ткань обладает свойствами, 
присущими опухолевым клеткам. К ним относятся: 
инвазивный и автономный рост, неоангиогенез, пре-
обладание процессов пролиферации над апоптозом, а 
также эпителиально-мезенхимальная трансформация. 
На сегодняшний день эндометриоз считается самосто-
ятельным фактором риска развития злокачественных 
новообразований не только органов репродуктивной 
системы, но и толстого кишечника, мочевого пузыря, 
молочных желез [9]. Однако согласно исследованиям, 
эндометриоз яичников в большей степени склонен 
перерождаться в злокачественные новообразования 
(эндометриоз-ассоциированный рак яичников), хотя 
сам процесс малигнизации и связанные с ним процес-
сы требуют дальнейшего изучения [4]. 

На сегодняшний день известны два непосред-
ственных пути возможного злокачественного пере-
рождения гетеротопий. Первый путь – гормональный, 
связанный с избыточной продукцией эстрогена оча-
гами эндометриоидной ткани, которые способствуют 
развитию гормон-зависимых опухолей. Второй путь 
– воспалительный. Рак в этом случае индуцируется 
оксидативным стрессом, медиаторами хронического 
воспаления и свободным железом, присутствующим 
в большом количестве в эндометриоидной ткани. 

Существуют две основные теории, объясняющие 
возникновение первоначальных изменений по тому 
или другому пути и, как следствие, развитие ассоции-
рованных с эндометриозом злокачественных новооб-
разований. Первая теория – теория развития раковых 
опухолей из так называемого атипичного эндометри-
оза. Атипичный эндометриоз характеризуется ги-
перплазией эндометриальных желез, выраженной 
клеточной атипией и, в некоторых случаях, наличи-



 
GEORGIAN MEDICAL NEWS  
No 12 (273) 2017

© GMN 9 

ем клеток типа «обойного гвоздя», характерных для 
светлоклеточного рака яичников [5]. То, что атипич-
ный эндометриоз может быть предраковым состояни-
ем, подтверждается предыдущими исследованиями, в 
которых при гистологическом обследовании пациен-
ток с эндометриозассоциированным раком яичников 
(ЭАРЯ) он обнаруживался в 80% случаев [20]. 

В этом случае важным фактором развития злока-
чественного новообразования является накопление 
мутаций в онкогенах и антионкогенах, причем многие 
из этих мутаций встречаются как при злокачествен-
ных патологиях, так и при эндометриозе [13]. В одном 
из исследований был проведен молекулярный анализ 
генетических нарушений у пациенток с наличием как 
эндометриоза, так и рака яичников. При этом было 
обнаружено большое количество перекрестных му-
таций, таких как потеря гетерозиготности, мутации 
генов PTEN, p53 и ARID1 A, в связи с чем можно 
сделать вывод, что эндометриоз может быть предше-
ственником подтипа рака яичников [15]. Ген ARID1A 
представляет собой антионкоген, который кодиру-
ет BAF250a - белок, связанный с ремоделированием 
комплекса SWI/SNF. Данный комплекс отвечает за 
регулирование многих процессов, таких как проли-
ферация, дифференцировка, репарация ДНК и су-
прессия опухолевого роста. Полученные результаты 
подтверждают, что инактивация ARID1A часто пред-
шествует развитию светлоклеточного и эндометриоз-
ассоциированного рака яичников [12]. В рамках дру-
гого исследования проводилось сравнение уровней 
метилирования длинных диспергированных повторов 
(LINE-1) в нормальном эндометрии, эндометриоид-
ных кистах яичника, ЭАРЯ  и светлоклеточном раке 
яичников. Результаты показали, что гипометилиро-
вание LINE-1 является молекулярным событием, 
инициирующим злокачественную трансформацию и 
может быть показателем малигнизации эндометрио-
идных гетеротопий [17].

Согласно второй теории, эндометриоз сам по себе 
не является предраковым состоянием, однако ассоци-
ированные с ним нарушения способствуют развитию 
онкологических заболеваний. Исследования показа-
ли, что микроокружение при ЭАРЯ и эндометриозе 
имеет сходный состав медиаторов и цитокинов [11]. 

Важным механизмом, способным потенцировать 
малигнизацию, является оксидативный стресс. Пе-
риодические кровоизлияния и накопление железа 
в гетеротопиях, а также недостаточная активность 
антиоксидантной системы приводит к образованию 
реактивных форм кислорода, которые повреждают 
эндотелиальные клетки и нарушают их функциониро-
вание. Роль оксидативного стресса в патогенезе эндо-
метриоза была доказана измерением уровней тиола, 
каталазы и церулоплазмина в сыворотке [19]. Также 
было показано, что концентрация свободного железа 
в эндометриотических кистах выше в 100 раз по срав-
нению с нормальным эндометрием [22]. Это приводит 

к экспрессии молекул адгезии и генетическим измене-
ниям, а также индуцирует воспалительный процесс [1]. 

Подводя итог можно сказать, что взгляд на эндоме-
триоз продолжает меняться. Для своевременной диа-
гностики, эффективной профилактики и назначения 
патогенетически обоснованного лечения необходимо 
учитывать актуальные на сегодняшний день моде-
ли патогенеза. Знание специфики этого заболевания 
важно и в отношении возможности присоединения 
злокачественного процесса. Врачи должны быть ос-
ведомлены о повышенном риске развития определен-
ных подтипов рака яичников и предупреждать об этом 
пациентов. Кроме того важно продолжать изучение 
вопросов эндометриоза, так как более глубокие зна-
ния в этой области необходимы для разработки новых 
стандартов ведения пациенток с этой патологией и 
своевременной постановки диагноза. 
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SUMMARY

ENDOMETRIOSIS: A NEW APPROACH TO ETI-
OLOGY AND PATHOGENESIS (REVIEW)

Solopova A., Makacarya A., Chukanova E.

Federal State Autonomous Educational Institution of 
Higher Education I.M. Sechenov First Moscow State 
Medical University of the Ministry of Health of the Rus-
sian Federation

Endometriosis is a dyshormonal immune-dependent 
genetically determined disease, which appears as an en-
dometrioid tissue that grows outside the uterine. Endo-
metriosis is one of the most urgent problems of medicine.

To date, new concepts of the endometriosis etiol-
ogy and pathogenesis have been developed, but, despite 
their abundance, there is no unified theory. Genetic and 
epigenetic factors result in changes in an expression of 
aromatase, steroidogenic factor 1, and estrogen recep-
tors are suggested to be the main cause of endometriosis. 
These changes lead to an active synthesis of various pro-

inflammatory agents and a nerve growth factor, that are 
important in the development of pain syndrome. Also, 
changes in the progesterone receptor functioning and 
the local progesterone resistance development decrease 
the antiproliferative activity, apoptosis, and the anti-
inflammatory substances level, as well as increase the 
prostaglandin, metalloproteinase activity, and level of 
hypoxia factors.

In addition, there are shreds of evidence that endo-
metriosis is associated with the risk of malignant tumors 
development, so new concepts for understanding these 
mechanisms are actively developing. Some of these 
mechanisms are discussed in this review.

Keywords: endometriosis, etiology, pathogenesis, 
malignancy, endometriosis-associated ovarian cancer.

РЕЗЮМЕ

ЭНДОМЕТРИОЗ: НОВЫЙ ПОДХОД К ЭТИОПА-
ТОГЕНЕЗУ (ОБЗОР)

Солопова А.Г., Макацария А.Д., Чуканова Е.М.

Федеральное государственное автономное образо-
вательное учреждение высшего образования Пер-
вый Московский государственный медицинский 
университет им. И.М. Сеченова Министерства здра-
воохранения Российской Федерации (Сеченовский 
Университет), кафедра акушерства и гинекологии 
медико-профилактического факультета, Россия

В настоящее время разрабатываются новые  кон-
цепции этиологии и патогенеза эндометриоза, но, не-
смотря на их многочисленность, ни одна из них не 
признана универсальной. Основная роль в патогенезе 
эндометриоза отводится генетическим и эпигенетиче-
ским факторам, приводящим к изменению экспрессии 
ароматазы, cтероидогенного фактора 1 и эстрогеновых 
рецепторов, приводящих к активному синтезу различ-
ных провоспалительных агентов и фактору роста не-
рвов, имеющих важное значение в развитии болевого 
синдрома. Немаловажно также изменение функцио-
нирования рецепторов к прогестерону и развитие ло-
кальной резистентности к данному гормону, что при-
водит к снижению антипролиферативной активности, 
апоптоза и активности противовоспалительных аген-
тов, а также к повышению секреции простагландинов 
и усилению активности металлопротеиназ и факторов 
гипоксии. 

Кроме того, существуют доказательства риска раз-
вития злокачественных новообразований, связанных 
с эндометриозом, благодаря чему активно разрабаты-
ваются новые концепции понимания данных механиз-
мов, некоторые из которых рассматриваются в данном 
обзоре. 
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reziume

endometriozi: axali midgomebi etiopaTo-
genezTan dakavSirebiT (mimoxilva)

a. solopova, a. maqacaria, e.Cukanova

federaluri saxelmwifo avtonomiuri umaR-
lesi saganmanaTleblo dawesebuleba “ru-
seTis federaciis jandacvis saministros 
i. seCenovis sax. moskovis pirveli saxelm-
wifo samedicino universiteti (seCenovis 
universiteti), samedicino-profilaqtikuri 
fakulteti, meanoba-ginekologiis kaTedra, 
ruseTi

dRes mkvlevarebi  aviTareben axal kon-
cefciebs  endometriozis etiologiisa da 
paTogenezis Sesaxeb, magram, maTi simravlis 
miuxedavad, arc erTi maTgani ar iTvleba 
universalurad. Tumca, ZiriTadi roli en-
dometriozis etiopaTogenezSi im geneti-
kur da epigenetikur faqtorebs eniWeba, 

romlebic iwveven aromatazas, steroidu-
li faqtori 1-is da estrogenebis recep-
torebis eqspresiis Secvlas, aseve, ganapi-
robeben sxvadasxva proanTebiTi agentis 
da nervis zrdis faqtoris aqtiur sinTezs, 
rasac mniSvnelovani gavlena aqvs tkivi-
lis sindromis ganviTarebaSi. amasTan, arc 
Tu umniSvneloa progesteronis mimarT 
mgrZnobiare receptorebis cvlilebebi 
da am hormonisadmi lokaluri rezisten-
tobis ganviTareba, rac ganapirobebs anti-
proliferaciuli aqtivobis, apoptozis da 
anTebis sawinaaRmdego agentebis aqtivo-
bis Semcirebas, aseve,  prostaglandinebis 
sekreciis zrdas da metaloproteinazas 
da hipoqsiis faqtorebis aqtivacias.

amas garda, arsebobs mtkicebulebani  en-
dometriozTan dakavSirebuli avTvisebi-
ani axalwarmonaqmnebis ganviTarebis ris-
kis Sesaxeb, ris gamoc aqtiurad muSavdeba  
koncefciebi am meqanizmebis  gagebisaTvis, 
romelTa nawilic ganxilulia warmodge-
nil mimoxilvaSi.

FEATURES OF FORMATION OF COLLATERAL CIRCULATION 
IN PATIENTS WITH SUBCLAVIAN STEAL SYNDROME 

1,2Kopolovets I., 2Štefanič P., 1Rusyn V., 3Tóth Š., 1Mashura V., 1Berek P.

1Uzhhorod National University, Medical Faculty, Department of Surgical Diseases, Ukraine; 
2Clinic of Vascular Surgery, Eastern Slovak Institute of Cardiovascular Diseases, Faculty of Medicine, 

Pavol Jozef Šafárik University, Košice; 3Clinic of Internal Medicine, Louis Pasteur University Hospital in Košice, 

Faculty of Medicine, Pavol Jozef Šafárik University, Slovak Republic

Patients with combined carotid, subclavian and ver-
tebral artery lesions constitute the most difficult group 
among extracranial artery pathology. The difficulty is due 
to the fact that the compensation of cerebrovascular dis-
turbances in occlusive lesions of the major arteries of the 
head and neck is complex and diverse and depends on 
various factors [5,6].

Subclavianstealsyndromeis a complex of morphologi-
cal and hemodynamic changes which develops due to an 
occlusion or stenosis reducing more than 50% diameter of 
brachiocephalic trunkor proximal portion of the first seg-
ment of the subclavian artery to the level of entry of the 
ipsilateral vertebral artery [7,8].

Subclavianstealsyndrome affects the left side more 
frequently; however it may be bilateral [12]. Hypoper-

fusion abnormalities in blood flow of the ipsilateral ver-
tebral artery and compensatory steal of blood from the 
contralateral vertebral artery and vertebrobasilar arteries 
form a characteristic symptom complex (dizziness, ver-
tigo, visual deterioration, hemianopia, ataxia) [6,12]. Re-
duced vertebral arterial perfusion pressure on the affected 
side is the main mechanism of hemodynamic changes and 
compensatory reallocations [3]. It leads to the occurrence 
of pressure gradient for the contralateral vertebral artery 
resulting in blood flow reallocations within its basin [1]. 
In occlusive lesions of the subclavian arteries the com-
pensation of blood flow in the ipsilateral vertebral artery 
is often formed due to changes in the blood flow direction 
in the major and posterior cerebral arteries creating verte-
brobasilar steal [4,6].
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Diagnostic ultrasound and radiological methods play 
a leading role in determination of indications for surgical 
treatment of atherosclerotic lesions of the major arteries 
of the head and neck [3]. They determine the nature and 
degree of occlusive lesions, state of compensatory mecha-
nisms, and functional state of cerebral hemodynamics. 

Nowadays three stages of subclavian-vertebral steal 
syndrome and four stages of chronic upper extremity 
ischemia are known [11]. However, both classifications 
do not consider hemodynamic course of subclavian steal 
syndrome and the degree of collateral compensation. Con-
sidering the importance of compensatory mechanisms of 
cerebral blood supply in atherosclerotic lesions of the ex-
tracranial arteries the study of the features of formation of 
collateral circulation is relevant. 

The objective of the research was to study the features 
of formation of collateral circulation in patients with sub-
clavian steal syndrome.

Material and methods. The paper presents the re-
sults of examination of 42 patients with subclavian steal 
syndrome. The average age of patients was 63.5 (±2.5) 
years. Diagnostic algorithm included bilateral duplex ul-
trasonography (DUS) of the extracranial and intracranial 
arteries andneurological examination.

The results of neurologic manifestations are presented 
in Table 1.

To assess the results of the examination all patients 
were divided into 3 groups depending on the clinical 
course of subclavian steal syndrome (Table 2).

Group I included 11 (26.2%) patients with latent sub-
clavian steal syndrome, Group II consisted of 23 (54.8%) 
patients with transient subclavian steal syndrome, and 

Group III comprised 8 (19.0%) patients with a persistent 
course of the disease. 

The 3 groups did not differ significantly in age and 
gender.

In addition, the stage of chronic upper extremity isch-
emia (CUEI) was determined using the standard classifi-
cation:

Stage I – stable compensation of blood flow;
Stage II - relative compensation of blood flow (signs 

of extremity ischemia manifest themselves during physi-
cal activity);

Stage III - exhaustion of compensation (signs of ex-
tremity ischemia are present at rest);

Stage IV – decompensation or stage of necrotic ulcer-
ative changes.

Compensatory hemodynamic mechanisms which pro-
vided collateral circulation in subclavian steal syndrome 
were studied using DUS of the extracranial and intracra-
nial arteries. There were considered the peak systolic ve-
locity (PSV), functional parameters of blood flow – resis-
tance index (RI) and pulsatility index (PI), and integrated 
hemodynamic parameter –volumetric blood flow (VBF).

Using DUS there were determined two intracranial 
and three extracranial routes of collateral circulation (Ta-
bles 3, 4). 

Results and their discussion. Latent subclavian steal 
syndrome was detected in 11 (26.2%) patients, transient 
subclavian steal syndrome was found in 23 (54.8%) pa-
tients, and a persistent course of the disease was observed 
in 8 (19.9%) patients. Stage I CUEI was detected in 20 
(47.6%) patients; stage IICUEI was found in 8 (19.0%) 
patients; stage III CUEI was observed in 9 (21.4%) pa-

Table 1. Clinical symptoms of vertebrobasilar insufficiency in patients
Symptoms Incidence, %

Headache 71.4%
Amnesia 45.2%
Rotatory vertigo 54.8%
Tinnitus 52.4%
Loss of consciousness 42.9%
Bulbar symptoms (dysarthria, dysphagia) 9.5%
Coordination disorders 21.4%
Signs of visual impairment (temporary blindness, greyout) 26.2%

Table 2. Distribution of patients according to the course of subclavian steal syndrome and stages of CUEI

Stages of CUEI
Course of SSS

Total
Latent Transient Persistent

І 9 (21.4%) 11 (26.2%) - 20 (47.6%)
ІІ 2 (4.8%) 5 (11.9%) 1 (2.4%) 8 (19.0%)
ІІІ - 7 (16.7%) 2 (4.8%) 9 (21,4%)
ІV - - 5 (11.9%) 5 (11.9%)

Total 11 (26.2%) 23 (54.8%) 8(19.0%) 42
CUEI - chronic upper extremity ischemia
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tients; stage IV CUEI was diagnosed in 5 (11.9%) pa-
tients.

Symptoms of vertebrobasilar insufficiency were de-
tected in 26.6% of patients, and combination of CUEI of 
different stage and vertebrobasilar insufficiency was diag-
nosed in 73.8% of patients.

When analyzing the mechanisms of collateral com-
pensation of inadequate blood flow the extracranial mech-
anism was observed in 27 (64.3%) patients, and it was 
provided by three main groups of collateral hemodynamic 
reallocation: 

•the occipito-vertebral hemodynamic mechanism of 
compensation was detected in 16 (38.1%) patients; 

•the thyroid compensatory mechanism was found in 7 
(16.7%) patients; 

•the brain stem-occipital compensatory mechanism 
was observed in 4 (9.5%) patients.

The intracranial compensatory mechanism was ob-
served in 15 (35.7%) patients, and it was provided by two 
main groups of collateral hemodynamic reallocation: 

•the vertebro-vertebral compensatory mechanism was 
found in 9 (21.4%) patients;

•the cerebrobasilar compensatory mechanism was de-
tected in 6 (14.3%) patients.

When evaluating the extracranial compensatory 
mechanisms, the occipito-vertebral hemodynamic mecha-
nism was the most common (38.1%). It was formed due 
to increased blood flow in the carotid artery with hemo-
dynamic reallocationto the occipital artery. The occipital 
artery anastomoses with muscular branches of the verte-
bral artery via its own branches. It is the main anatomical 
basis of collateral circulation [9,11].

Next important route of collateral circulation was the 
thyroid mechanism (16.7%) which was formed due to 
significantly increased blood flow in the common and ex-
ternal carotid arteries with hemodynamic reallocation to 

the superior thyroid artery. This mechanism of collateral 
circulation is mainly responsible for hemodynamics of the 
ipsilateral upper extremity; vertebral artery blood flow is 
supported by the amount of blood passing through the ste-
notic segment of the subclavian artery [1].

The brain stem-occipital mechanism was formed 
due to increased blood flow in the external carotid artery 
(ECA) with hemodynamic reallocation to the occipital 
artery. This mechanism of collateral circulation is also 
responsible for hemodynamics of the ipsilateral upper 
extremity; vertebral artery blood flow is supported by he-
modynamic function of the stenotic segment of the sub-
clavian artery.

The intracranial compensatory mechanism was ob-
served in 12 (35.7%) patients, and it was provided by two 
main groups of collateral hemodynamic reallocation: 

-the vertebro-vertebral compensatory mechanism 
(21.4%) was formed due to increased blood flow in the 
contralateral vertebral artery with hemodynamic realloca-
tion to the ipsilateral vertebral artery and partial steal of 
blood from the main carotid artery and the ipsilateral pos-
terior cerebral artery;

-the cerebrobasilar compensatory mechanism (14.3%) 
was formed due to hemodynamic reallocation to the ipsi-
lateral vertebral artery by blood flowing from the ipsilat-
eral middle cerebral artery (with its distal steal) through 
the ipsilateral posterior communicating artery to the ver-
tebrobasilar basin with steal of blood from it and further 
reallocationof blood supply to the vertebral artery on the 
affected side.

The above-mentioned data indicate a significant role 
of the ECA basin in the formation of hemodynamic com-
pensatory mechanisms due to collateralization and hemo-
dynamic reallocation of blood flow to the large collateral 
arteries (occipital and superior thyroid arteries).

Each of compensatory mechanisms has its own hemo-

Table 3. Hemodynamic mechanisms of collateral compensation
Extracranial compensation, n= 27 (64.3%) Intracranial compensation, n=15 (35.7%)

Occipito-vertebral 
mechanism Thyroid mechanism Brain stem-occipital 

mechanism
Vertebro-vertebral 

mechanism
Cerebrobasilar 

mechanism
n=16 (38.1%) n=7 (16.7%) n=4 (9.5%) n=9 (21.4%) n=6 (14.3%)

Table 4. Distribution of patients according to compensatory mechanisms and the course of subclavian steal syndrome

Compensatory mechanisms
Course of subclavian steal syndrome

Total
Latent Transient Persistent

Extracranial 8 (19.0%) 14 (33.3%) 5 (11.9%) 27 (64.7%)
Occipito-vertebral 5 (11.9%) 8 (19.0%) 3 (7.1%) 16 (38.1%)

Thyroid 2 (4.8%) 4 (9.5%) 1 (2.4%) 7 (16.7%)
Brain stem-occipital 1 (2.4%) 2 (4.8%) 1 (2.4%) 4 (9.5%)

Intracranial 3 (7.1%) 9 (21.4%) 3 (7.1%) 15 (35.7%)
Vertebro-vetebral 2 (4.8%) 5 (11.9%) 2 (4.8%) 9 (21.4%)

Cerebrobasilar 1 (2.4%) 4 (9.5%) 1 (2.4%) 6 (14.3%)
Total 11 (26.2%) 23 (54.8%) 8 (19.0%) 42 (100%)
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dynamic peculiarities. There is usually no direct correla-
tion between changes in the parameters of blood blow in 
the carotid and vertebral arteries [4,9,10].The occipito-
vertebral compensatory mechanism has the most positive 
influence on the compensation of hemodynamic failure of 
the vertebrobasilar basin. Ambiguously expressed hemo-
dynamic parameters are registered in the brain stem-oc-
cipital compensatory mechanism that is caused by many 
variants of collateral reallocation. 

The stage of subclavian steal syndrome is gener-
ally not decisive for hemodynamic changes dynamics of 
which is not always proportional depending on the course 
of the disease [2,6,8]. To determine the hemodynamic 
characteristics of collateral compensationmore accurately 
hemodynamic changes in distal segment of the subclavian 
artery should be considered. In addition, cerebral hemo-
dynamics should be studied in detail and the intracranial 
compensatory mechanisms should be taken into account. 
Blood flow parameters in the contralateral vertebral artery 
should also be considered [3,4].

Therefore, treatment tactics for patients with subclavi-
an steal syndrome should depend not only on the patency 
of homo- and contralateral vessels supplying the brain 
with blood, concomitant atherosclerotic lesions but on the 
level of development of compensatory mechanisms.

Consideration of the features of collateral circulation 
in patients with subclavian steal syndrome may serve as a 
prognostic criterion for selecting an optimal treatment tac-
tics. Each of compensatory mechanisms has its own hemo-
dynamic peculiarities. The occipito-vertebral compensatory 
mechanism has the most positive influence on the compen-
sationof hemodynamic failure of the vertebrobasilar basin.
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SUMMARY

FEATURES OF FORMATION OF COLLATERAL 
CIRCULATION IN PATIENTS WITH SUBCLAVI-
AN STEAL SYNDROME 

1,2Kopolovets I., 2Štefanič P., 1Rusyn V., 3Tóth Š., 
1Mashura V., 1Berek P.

1Uzhhorod National University, Medical Faculty, Depart-
ment of Surgical Diseases, Ukraine; 2Clinic of Vascular 
Surgery, Eastern Slovak Institute of Cardiovascular Dis-
eases, Faculty of Medicine, Pavol Jozef Safarik Univer-
sity, Košice; 3Clinic of Internal Medicine, Louis Pasteur 
University Hospital in Kosice, Faculty of Medicine, Pavol 
Jozef Safarik University, Slovak Republic

To date in patients with subclavian steal syndrome di-
agnosis is only grade of stenosis or localization of occlu-
sion described. Authors recommend to take into account 
also type of a collateral compensation of cerebral circula-
tion for selection of an optimal treatment

The objective of the research was to study the features 
of formation of collateral circulation in patients with sub-
clavian steal syndrome.

The authors described changes in the direction of 
blood flow in the extracranial vessels of 42 patients with 
subclavian steal syndrome. Latent subclavian steal syn-
drome was detected in 26.2% of patients, transient subcla-
vian steal syndrome was found in 54.8% of patients, and a 
persistent course of the disease was observed in 19.9% of 
patients. Symptoms of vertebrobasilar insufficiency were 
detected in 26.6% of patients, and combination of chronic 
upper extremity ischemia and vertebrobasilar insufficien-
cy was diagnosed in 73.8% of patients. 
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When analyzing the features of collateral circulation 
in 64.3% of patients the extracranial compensatory mech-
anism was observed being provided by three main groups 
of collateral hemodynamic reallocation: the occipito-
vertebral hemodynamic mechanism of compensation was 
detected in 38.1% of cases, the thyroid compensatory 
mechanism was found in 16.7% of cases, and the brain 
stem-occipital compensatory mechanism was observed in 
9.5% of cases. In 35.7% of patients the intracranial com-
pensatory mechanism was observed being provided by 
two main groups of collateral hemodynamic reallocation: 
the vertebro-vertebral compensatory mechanism was 
found in 21.4% of cases and cerebrobasilar compensatory 
mechanism was detected in 14.3% of cases.

Consideration of the features of collateral circulation 
in patients with subclavian steal syndrome may serve as 
a prognostic criterion for selecting an optimal treatment 
tactics.Each of compensatory mechanisms has its own 
hemodynamic peculiarities. The occipito- vertebral com-
pensatory mechanism has the most positive influence on 
the compensationof hemodynamic failure of the vertebro-
basilar basin.

Keywords: subclavian artery stenosis, subclavian 
steal syndrome, vertebrobasilar insufficiency, atheroscle-
rosis.

РЕЗЮМЕ

ОСОБЕННОСТИ ФОРМИРОВАНИЯ КОЛЛА-
ТЕРАЛЬНОГО КРОВООБРАЩЕНИЯ У БОЛЬ-
НЫХ С SUBCLAVIAN STEAL-СИНДРОМOМ

1,2Кополовец И., 2Штефанич П., 1Русин В., 3Тот Ш., 
1Машура В., 1Берек П.

1ВГУЗ «Ужгородский национальный университет», 
медицинский факультет, Украина; 2Клиника сосу-
дистой хирургии, Восточный Словацкий институт 
сердечно-сосудистых заболеваний, университет П.И. 
Шафарика, медицинский факультет, Кошице; 3Кли-
ника внутренней медицины, университетская больни-
ца им. Л. Пастера, медицинский факультет, Кошице, 
Словацкая Республика

Цель исследования -  изучить особенности форми-
рования коллатерального кровообращения у больных 
с subclavian steal-синдромoм.

Описаны изменения направления кровотока в экс-
тракраниальных артериях 42 больных при subclavian 
steal-синдроме. Латентное течение steal-синдрома 
обнаружено у 26,2% больных, переходное течение - 
54,8% и постоянное - у 19,0%. Проявления вертебро-
базилярной недостаточности обнаружены в 26,2% 
случаев, а сочетание явлений хронической ишемии 
верхней конечности и вертебро-базилярной недоста-

точности диагностированы у 73,8% пациентов, позво-
ночно-позвоночный механизм – у 21,4%; церебро-ба-
зилярный механизм – у 14,3%.

Учет особенностей коллатерального кровообра-
щения у больных с subclavian steal-синдромом может 
быть прогностическим критерием в выборе тактики 
лечения этой группы пациентов. Каждый механизм 
компенсации имеет свои гемодинамические особен-
ности. Наиболее положительное влияние на компен-
сацию гемодинамической недостаточности вертебро-
базилярного бассейна имеет затылочно-позвоночный 
механизм компенсации.

reziume

kolateraluri sisxlis mimoqcevis 
formirebis Taviseburebani subclavian steal-sin-
dromis mqone pacientebSi

1,2i. kopoloveci, 2p. StefaniCi, 1v. rusini, 
3S. toti, 1v. maSura, 1p. bereki

1uJgorodis erovnuli universiteti, medi-
cinis fakulteti, ukraina; 2sisxlZarRvTa 
qirurgiis klinika, aRmosavleT slovake-
Tis  gul-sisxlZarRvTa daavadebebis in-
stituti, p. Safarikis universiteti, medici-
nis fakulteti, koSice; 3Sinagani medicinis 
klinika, l.pasteris sauniversiteto klinika, 
medicinis fakulteti, koSice, slovakeTis 
respublika

kvlevis mizans Seadgenda  kolateralu-
ri sisxlis mimoqcevis formirebis Tavise-
burebebis Seswavla  subclavian steal-sindromis 
mqone pacientebSi.

 42 avadmyofSi subclavian steal-sindromiT 
aRwerilia sisxlis nakadis cvlilebebi 
eqstrakraniul arteriebSi.  steal-sindromis 
latenturi mimdinareoba aReniSna pacientTa 
26,2%-s, gardamavali mimdinareoba - 54,8% -s,  mud-
mivi - 19,0%-s. vertebrobazilaruli ukmari-
soba gamovlinda 26,2%-Si, zeda kidurebis 
qronikuli iSemiis da  vertebrobazilaru-
li ukmarisobis Serwyma diagnostirebuli 
iyo pacientebis 73,8%-Si.

kolateraluri  sisxlis mimoqcevis Ta-
viseburebebis gaTvaliswineba subclavian steal-
sindromis dros SesaZloa aRmoCndes prog-
nozuli kriteriumi am jgufis pacientebis 
mkurnalobis taqtikis SerCevisas. TiToeul 
sakompensacio meqanizms aqvs hemodinamikuri 
Taviseburebebi. vertebrobazilaruli auzis 
hemodinamikuri ukmarisobis kompensaciisaT-
vis  yvelaze dadebiTi  gavlena aqvs kompen-
saciis  Txem-xerxemlis meqanizms.
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ENDOMETRIAL POLYPS IN WOMEN OF REPRODUCTIVE AGE: 
CLINICAL AND PATHOGENETIC VARIATIONS

Kosei N., Zakharenko N., Herman D.

SI “Institute of Pediatrics, Obstetrics and Gynecology NAMS of Ukraine”, 
Endocrine Gynecology Department, Kyiv, Ukraine

Endometrial polyps (EP) are the most common 
structural abnormalities of endometrium with the prev-
alence ranging from 10% in asymptomatic women to 
26% in women with unexplained subfertility [13] and 
up to 47% in women with endometriosis-associated 
subfertility [7]. In a large prospective trial including 
1000 infertile women scheduled for in vitro fertiliza-
tion, the prevalence of endometrial polyps was found 
to be 32% [5]. 

Despite the development of new diagnostic tech-
niques, general agreement on the causes of EP does not 
exist. Today one thing is clear, it is a multifactorial dis-
ease, which involves a variety of complex mechanisms 
in order to occur [6]. Three central causes of endometrial 
polyps have been suggested:

- polyps are local outgrowths of the basalis endome-
trium;

- polyps form in response to an imbalance of estrogen 
and progesterone receptors;

- polyps are a product of genetic mutations that in-
crease mitosis and decrease apoptosis [2].

However, the steadily growing number of publications 
on the inflammatory genesis of endometrial hyperplasia, 
as well as the accumulation of a large amount of experi-
mental data on the activation of stem cells overgrowth by 
local inflammatory microenvironment, proves undisput-
edly the alternative inflammatory mechanism for polyps 
occurance [3, 10, 12].

EP are benign protrusions occasionally found on 
transvaginal ultrasound tomography, hysterosalpingogra-
phy and sonohysterogram [1].

The concept of endometrial micropolyp (MP) was 
introduced as a small lesion typically 1-2 mm in length 
[4]. In contrast to classical EP being often predictable 
with ultrasound screening, endometrial MP are gener-
ally undetectable with diagnostic imaging techniques 
other than hysteroscopy. Endometrial MP co-exist at a 
high rate with chronic endometritis (CE), which is an 
unusual plasmacytes infiltration within the endometrial 
stromal compartment [11].   CE, which is fraught with 
the potential of hyperplastic and neoplastic growth, 
contributes not only to the pathogenesis of benign en-
dometrial changes, but also to the formation of infertil-
ity. According to different authors, CE rate in infertile 
women ranges from 12 to 60%, and in patients with 
multiple failed IVF attempts exceeds 60% [8, 9]. High-
est frequency indices of CE were observed in patients 
with recurrent miscarriage, where the disease rate was 
from 33% to 70% or more [8,10].

EP and CE are two most common causes of unex-
plained infertility in women of reproductive age. Given 
that CE is always identified with the existence of MP, the 
idea that EP and MP are phases of the same disease is the 
subject of the most heated scientific debates to date.

The aim of our study was to study the relationship be-
tween the morphofunctional characteristics of the endo-
metrium, hormonal homeostasis and microbiocenosis of 
the reproductive system in patients with EP.

Material and methods. The study conducted by the 
authors of this article was based on the patients aged 18 
to 35 who consulted for pregnancy planning. After study-
ing the anamnesis and the ultrasound results, 30 healthy 
women were selected and made up the control group 
(group III).

All the patients with abnormalities of the reproductive 
function (infertility, miscarriage, EP) based on the echo-
graphic data received hysteroscopy. After the hystero-
scopic characteristics analysis and the study of the patho-
logical study results, the patients were divided into two 
groups. Group I consisted of 70 women who had shown 
(and confirmed histologically) EP during hysteroscopy. 
The second group included 30 women with MP recorded 
during hysteroscopy. Given that the specificity of detec-
tion of MP with СE is 99%, group II included women 
whose accuracy of morphological verification of СE was 
increased due to mandatory detection of plasma cells us-
ing the CD138 marker. Comparative analysis of clinical-
anamnestic, sonographic, hysteroscopic, morphological 
data and results of microbiological research constituted 
the result of the first stage of the study.

After the morphological and immunohistochemical 
confirmation of the CE diagnosis, to further study the 
pathogenic processes of the patients in detail, the patients 
from group I were divided into two subgroups. The sub-
group Ia included women with isolated EP, the subgroup 
Ib  included patients with EP and MP all together. The 
second stage studies were carried out in groups Ia, Ib, II, 
III and included: immunohistochemical study of immu-
noreactive cells (CD138, CD56, CD16, CD45, CD68), 
proliferation marker (Ki-67), estrogen (ER) and proges-
terone receptors (PR) in the glands and stroma of the 
endometrium, as well as the evaluation of the hormonal 
status (determination of the level of FSH, LH, prolactin, 
estradiol and progesterone).

Clinical evaluation of the health status of the women 
studied was carried out according to anamnestic data on 
the menstrual cycle violations, the age of menarche, peri-
odicity, duration, pain, intensity of menstruation. Features 
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of sexual life, genital function, gynecological diseases and 
surgical interventions in the past were assessed in detail. 
A sonographic study in conjunction with Doppler map-
ping was carried out on Nemio XG (“Toshiba”, Japan), 
Voluson E8 (“General Electric”, Austria) using abdominal 
and vaginal transducers on the 5th-9th day of the MC.

Assessment of the state of vaginal microbiocenosis: 
pH test, study of normobiota (Lactobacillus spp.), aero-
bic, anaerobic flora, yeast-like fungi used the “Femoflor” 
test system. For microflora of the cervical canal and the 
endometrium study PCR was used to detect specific DNA 
fragments of Chlamydia trachomatis, Mycoplasma homi-
nis, genitalium, Ureaplasma urealiticum, parvum, Neisse-
ria gonorrhoeae, Trichomonas vaginalis, Herpes simplex 
virus (HSV) 1, 2 and 6 type, Cytomegalovirus, Enterovi-
rus, Human papilloma virus (HPV) with genotyping and 
culture methods for the detection of facultative anaero-
bic bacteria and fungi. Microbiological examination and 
PCR-diagnostics were performed before the operative 
intervention.

Immunochemical method with electro chemilumines-
cent detection (ECL) was used to study the level of hor-
mones. Basal levels of FSH, LH, estradiol and prolactin 
were determined on the 3-5th day of the MC. The proges-
terone content was determined in the second phase of the 
menstrual cycle, on the 21st day.

Hysteroscopic examination was performed on the 7th-
10th day of the menstrual cycle with the help of equip-
ment from Karl Storz (Germany) and Stryker (USA) with 
7.5 mm optics and viewing angle of 30 ° according to the 
generally accepted procedure.

The control group patients received the endometrial 
biopsy using the aspiration curette Pipelle de Cornie on 
the 7-10th day of the MC.

For the histological study, serial paraffin sections 
stained with hematoxylin-eosin and picrofuxin were used 
according to the Van Gieson method. For the endometrial 
immunohistochemical study the indirect streptavidin-per-
oxidase method was used based on the detection of the 
expression of the relevant factor with the help of primary 
and secondary Kit-monoclonal antibodies to ER and PR 
antigens, Ki67, CD138, CD16, CD56, CD45, CD68.

Statistical data processing was carried out by the stan-
dard software package “Statistica for Windows” (V. 13.0, 
StatSoft Inc., USA).

Results and their discussion, The groups were rep-
resented by age (the mean age of patients of group I was 
30,2±4,11 years, group II – 32,4±2,57 years, control 
group – 31,0±2,77 years) and body mass index: its mean 
value in the first group was 23,0±4,1 kg/m2, in group II – 
20,9±2,26 kg/m2, in group III – 21,0±1,52 kg/m2.

The mean age of menarche, the average duration of the 
menstrual cycle and the duration of menstruation also did not 
have statistically significant differences in all three groups.

The clinical picture of the presence of EP was char-
acterized primarily by the presence of pain syndrome 

(39%), abnormal uterine bleeding (64%) and dysmenor-
rhea (49%). Proportion of the patients with infertility was 
67% in this cohort.

There were no statistically significant differences in 
the quantitative composition of the vaginal microflora 
in women of all study groups. The representatives of 
the conditionally pathogenic flora (CPF) most often 
showed Gardnerella vaginalis, Eubacterium spp. and 
Ureaplasma spp. As a percentage, the distribution of 
these microorganisms in patients with EP looked as fol-
lows: 34, 36 and 36, respectively, in women with MP 
– 30, 17 and 17, respectively, in healthy participants – 
53, 30 and 30, respectively. It must be noted that only 
healthy women demonstrated high titers of CPF (>104 
CFU/ml) balanced out by the normal content of lacto-
bacilli. Changes in the microbiocenosis of the vagina, 
which consisted in decrease in the level of lactobacilli 
(<107 CFU/ml), were found in patients of both groups 
and were more pronounced in the presence of MP than 
in the case of EP.

Analysis of the contamination of the cervical canal 
showed a relatively high percentage of its sterility in 
all groups (up to 30%). The spectrum of the isolated 
pathogenic agents was significantly narrower, com-
pared with that in the vagina and was mainly represent-
ed by ureaplasma and mycoplasma. The frequency of 
their detection among the representatives of groups І, 
ІІ and ІІІ was 29, 20, 30% and 6, 7, 13%, respectively. 
Highly oncogenic HPV strains had the highest preva-
lence among viruses in the cervical canal. And although 
the revealed differences in the frequency of occurrence 
were not statistically significant, it is necessary to note 
a significantly higher infectious load in patients with 
EP in comparison with the representatives of the con-
trol group and group II (31% vs. 13 and 20%).

The frequency of detection of the microbial agent in 
the endometrium was high enough and was 83% in pa-
tients with EP, 73% with MP and 77% in healthy wom-
en. The endometrial microbiocenosis in patients with 
MP did not differ significantly from that in the con-
trol group and was mainly represented by Ureaplasma 
spp. (27 and 30%, respectively), Streptococcus spp. (10 
and 13%, respectively) and Enterococcus faecalis. The 
latter was detected in the endometrium of the control 
group patients considerably more often than in patients 
from group I and II (43% vs. 11% and 17%, respec-
tively, рІ-III=0,001, рІІ-III=0,049). It is important to note 
that in 17% of women with EP endometrium was colo-
nized with HSV 1, 2, 6th type, in 21% had fungi of the 
Candida genus, while healthy participants of the study 
demonstrated none of HSV and Candida in neither case 
(рІ-ІІІ=0,016 and рІ-ІІІ=0,012, respectively).

According to the immunohistochemical study of 
the endometrium it was established that isolated EP 
(Ia group) is characterized by a significant decrease 
in the number of CD56 and CD16 – 17 (15-20) and 
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19,67±3,43%, respectively. EP in combination with 
micropolyps (Ib group) were characterized by an im-
balance in the subpopulations of lymphocytes with a 
decrease in the number of CD16 (15 (12-15) %), nor-
mal CD56 level (35 (34-35) %), presence of CD138 
(14±9,01 %) and high content of CD45 (54 (50-55) 
%). MPs were characterized by a high density of CD56 
(45(35-45) %), a significant increase in the amount of 
CD45 (54,14±3,44 %), an increase of more than 4,5 
times in CD68 (30 (30-32) %) and expression of CD138 
(10,1± 2,4 %) (Table 1). A significant correlation be-
tween the percentage content of each subspecies of 
mononuclear cells in the endometrium and the amount 
of EP and MP is not detected (rs in the range from -0,39 
to +0,26 (p=0,582) and -0,19 to 0,26 (p=0,492), respec-
tively).

The level of cell proliferation in the endometrium was 
assessed through the immunohistochemical study with 
the expression of the Ki67 marker. The highest level of 
expression of Ki67 in cells of glandular epithelium was 
recorded in that with MP. In groups Ib and II its value 
was almost identical and amounted to 42,89±10,61 and 
44,29±8,86%, respectively, which was 8 times higher 
than in the control group (5,43±1,13%; pIb-III=0,000, pІІ-

III=0,000) and 1,5 times than in EP group (рІа-Іb=0,000, рІа-

II=0,000). In patients with EP, even in the absence of CE, 
there was also an increase in the mitotic activity of glan-
dular epithelial cells, the expression level of Ki67 was 
28,78±7,73% and was significantly higher than in healthy 
women (pIa-III=0,000).

The average basal levels of FSH, LH, estradiol and 
prolactin in women of all the examined groups were 
within the normal range. All women with EP, irrespec-
tive of the presence or absence of concomitant CE, were 
characterized by absolute hypoesthesia in the II phase 
of the menstrual cycle. The average content of proges-

terone in serum of the patients of group I was 5,25±4,43 
ng/ml, which is 4 times lower than in the control group 
(20,96±1,06 ng/ml, p=0,000), and 3 times lower than 
in women from group II (15,6±2,44 ng/ml, p=0,017). A 
similar phenomenon was observed in patients from group 
Ib – the average progesterone content in their blood was 
9,32±5,65 ng/ml (p=0,004).

The endometrium of women with isolated EP was 
characterized by the inverse correlation between an in-
creased expression of Kі67 and a reduced amount of 
CD16 (r=0,81, p=0,007) and CD56 (rs=0,63; p=0,016) 
(Fig. 1). This reduction in NK cells indicated the pres-
ence of immune hyporeactivity and hypofunction and a 
possible role of a reduced antiviral and antitumor pro-
tection in polyp formation. In those patients in whom 
EP existed against the background of MP, similar 
changes were detected for CD16 (rs=0,84, p=0,003 in 
the glands and rs=0,76, p=0,017 in the stroma), CD138 
(r=0, 66, p=0,046 in the glands and rs=0,75, p=0,019 in 
the stroma) and CD68 (rs=0,62, p=0,014 in the glands 
and rs=0,82, p=0,006 in the stroma). Proliferative ac-
tivity of the endometrium in these patients proved to be 
dependent both on the severity of immunodeficiency 
and on the intensity of the inflammatory process. MPs 
demonstrated the presence of a direct correlation re-
lationship between the value of Kі67 and the number 
of macrophages (CD68) (rs=0,91; p=0,043) and plas-
ma cells (CD138) (r=0,84; p=0,001 in the glands and 
rs=0,51; p=0,042 in the stroma).

Thus, on the basis of the studied clinical and anam-
nestic data, the results of sonographic, microbiological, 
hormonal research and immunohistochemical character-
istics of the morphofunctional state of the endometrium, 
separate clinical and pathogenic variants of EP were high-
lighted: MP; EP in combination with MP; isolated EP 
(Table 2).

Table 1. Endometrial mononuclear cell subsets and level of Ki67 in the groups

Indicators, % Ia group
(n=34)

Iб group
(n=36)

II group
(n=30)

III group
(n=30)

СD138 0с, d 14±9,01a, b 10,1±2,41a, b 0
СD56 17 (15–20)a, c, d 35 (34‒35)b 45 (35–45)a, b 24,57±3,6

СD16 19,67±3,43a, d 15 (12–15)a, d 35 (30–35)b, c 32,57±5,13

СD45 38,89±6,97d 54 (50‒55)a 54,14±3,44a, b 30 (30–35)

СD68 11,56±6,37d 13,44±4,45 30 (30–32)a, c 6,71±1,25

Ki 67 glands 28,78±7,73a, c, d 42,89±10,61a, b 44,29±8,86a, b 5,43±1,13
Ki 67 stroma 6,67±1,0c, d 18 (15–20)b 14 (12–15)b 12,0±1,53

Depending on the distribution of the indicator, data are presented as:
M ± SD (Shapiro-Wilk test, p˃0,05) or Me (IQR) (Shapiro-Wilk test, p˂0,05)

a- reliable difference with respect to group III (p<0,05);     
b- reliable difference with respect to the group Ia (p<0,05);        
c- reliable difference with respect to the group Ia (p<0,05);

d- reliable difference with respect to group II (p<0,05)
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 Іа group
Scatterplot: CD 16 vs. Ki 67  glands  

(Casewise MD deletion)
Ki 67 glands  = 61,678 - 1,678  * CD 16

Correlation: r = -,8088
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 Іа group
Scatterplot: CD 56 vs. Ki 67 glands 

(Casewise MD deletion)
Ki 67 glands = 60,238 - 1,790  * CD 56

Correlation: r = -,6329
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Ib group 
Scatterplot: CD 16 vs. Ki 67 glands 

(Casewise MD deletion)
Ki 67 glands  = 64,681 - 1,850  * CD 16

Correlation: r = -,8364
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   Іb group
Scatterplot: CD138 plasmacytes vs. Ki 67 glands 

(Casewise MD deletion)
Ki 67 glands = 33,936 + ,75831 * CD138 plasmacytes

Correlation: r = ,66293
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 ІІ group
Scatterplot: CD138 plasmacy tes vs. Ki 67 glands 

(Casewise MD deletion)
Ki 67 glands = 13,790 + 3,0276 * CD138 plasmacytes

Correlation: r = ,84398
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 ІІ group
Scatterplot: CD 68 vs. Ki 67 glands 

(Casewise MD deletion)
Ki 67 glands = -3,033 + 1,3910 * CD 68

Correlation: r = ,91203
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Fig. 1. Correlation between Кі67 and CD16, CD56, CD138, CD68 in the endometrium of patients 

In the mechanism of a development of an isolated EP, 
a large role is played by progesterone deficiency and local 
immune imbalance with a pronounced hypofunction of 
NK-cell link, which, against the background of viral and 
fungal infestation, is proven to lead to an excessive prolif-
eration of endometrial cells. In the case of a combination 
of EP with MP, all of the above mechanisms potentiate an 

active inflammatory process by an additional initiation of 
the proliferation. MP, as a macroscopic manifestation of 
an active inflammatory process in CE, is characterized by 
focal cellular infiltrates, more often represented by plas-
ma cells, macrophages and NK cells, whose activity leads 
to an excessive pathological proliferation of the endome-
trium, even in the absence of hormone-receptor disorders.
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Conclusion
The above results of the research showed that during 

the formation of EP there are two key factors: a viral and 
a fungal infection, and on the other hand - hypoproges-
theronemia, which, even in the absence of pathological 
changes in the receptor apparatus, initiates a cascade of 
inflammatory reactions.

Of course, to date, surgical methods of treatment con-
tinue to occupy the leading position in the treatment of 
EP. However, the fact remains: in general, the frequency 
of repeated episodes of EP occurrence after a surgical 
treatment is 26-78%; therefore, limiting the treatment to 
a mere removal of the polyp, given the proven role of the 
inflammatory microenvironment, local immune disor-
ders and imbalance in the proliferation/apoptosis system 
would be very imprudent. Therefore, a complex ancillary 
etiopathogenetic therapy directed not only at eliminating 
hormonal disorders, but also at correcting inflammatory 
changes and immune disorders deserves much more at-
tention that it draws today.
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SUMMARY

ENDOMETRIAL POLYPS IN WOMEN OF REPRO-
DUCTIVE AGE: CLINICAL  AND PATHOGENE-
TIC VARIATIONS

Kosei N., Zakharenko N., Herman D.

SI “Institute of Pediatrics, Obstetrics and Gynecology 
NAMS of Ukraine”, Endocrine Gynecology Department, 
Kyiv, Ukraine

The aim of the study was to study the relationship 
between the morphofunctional characteristics of the en-
dometrium, hormonal homeostasis and microbiocenosis 
of the reproductive system in patients with endometrial 
polyps. 

The study involved 130 patients aged 18-35 years: 34 
patients with endometrial polyps, 30 patients with mi-
cropolyps, 36 patients with endometrial polyps and mi-
cropolyps, 30 healthy women of the control group.

Hysteroscopy was performed for women who had 
been suspected for endometrial polyps and who had 
infertility or  repeated recurrent miscarriages. Endo-
metrial samples from healthy women were obtained by 
aspiration biopsy. The endometrial sections were im-
munostained with monoclonal antibodies against the 
specific markers of plasmacytes (CD138), NK cells 
(CD56, CD16), pan-leukocytes (CD45), macrophages 
(CD68), cellular marker for proliferation (Ki-67), ER, 
PR. Bacteriological examination of the endometrium 
was performed by PCR and by cultivating aerobic and 
anaerobic microorganisms on special growth media. In 
all groups of women the content in blood serum for 
3-5 day of a menstrual cycle of gonadotropic hormones 
(FSH, LH) and sex steroid hormones (estradiol, pro-
lactin) was studied, for 21 days of a cycle estimated 
the content of progesterone. Level of an expression of 
receptors of progesterone and estrogen estimated in en-
dometrium and at EP, also in І a cycle phase.

Highlighted are separate clinical and pathogenetic 
variations of endometrial polyps: isolated polyps, mi-
cropolyps, polyps in conjunction with micropolyps. In the 
course of study, it was found that progesterone deficiency 
and local immune imbalance with severe hypofunctional 
NK cells against viral and fungal infestations result in ex-
cessive endometrial cell proliferation and development 
of an isolated polyp. The case of a polyp merging with 
micropolyps potentiates an active inflammatory process 
alongside all of the mechanisms mentioned above. Mi-
cropolyps as a macroscopic manifestation of an active 
inflammatory process in chronic endometritis are char-
acterized by focal infiltrates of leukocytes (CD45), mac-
rophages (CD68), plasmacells (CD138) and NK (CD56) 
cells, whose activity leads to excess abnormal prolifera-

tion of endometrium, even in the absence of hormone re-
ceptor disorders.

Keywords: endometrial polyps, endometrial mi-
cropolyps, chronic endometritis.

РЕЗЮМЕ

ПОЛИПЫ ЭНДОМЕТРИЯ У ЖЕНЩИН РЕПРО-
ДУКТИВНОГО ВОЗРАСТА: КЛИНИКО-ПАТО-
ГЕНЕТИЧЕСКИЕ ВАРИАНТЫ 

Косей Н.В., Захаренко Н.Ф., Герман Д.Г.

ГУ "Институт педиатрии, акушерства и гинеколо-
гии НАМН Украины", отделение эндокринной гинеко-
логии, Киев, Украина
 

Цель исследования изучить взаимосвязи между 
морфофункциональными характеристиками эндоме-
трия, гормональным гомеостазом и микробиоценозом 
органов репродуктивной системы у пациенток с по-
липами эндометрия.

В исследовании участвовали 130 пациенток в воз-
расте 18-35 лет: 34 пациентки с ПЭ, 30 пациенток с 
МП, 36 пациентов с ПЭ и МП, 30 здоровых женщин 
контрольной группы.

У женщин с подозрением на наличие ПЭ, беспло-
дием или повторными выкидышами в анамнезе была 
выполнена гистероскопия. Образцы эндометрия у 
здоровых женщин были получены путем аспираци-
онной биопсии. Серийные срезы эндометрия были 
иммунизированы моноклональными антителами к 
антигенам плазмозитов (CD138), NK-клеток (CD56, 
CD16), пан-лейкоцитов (CD45), макрофагов (CD68), 
клеточного маркера пролиферации (Ki-67), ER, PR. 
Бактериологическое исследование эндометрия про-
водили с помощью ПЦР и культивирования аэроб-
ных и анаэробных микроорганизмов на специаль-
ных средах. Во всех группах женщин было изучено 
содержание в сыворотке крови на 3-5 день менстру-
ального цикла гонадотропных гормонов (ФСГ, ЛГ) 
и половых стероидных гормонов (эстрадиол, про-
лактин), на 21 день цикла оценивали содержание 
прогестерона. Уровень экспрессии рецепторов про-
гестерона и эстрогена оценивали в эндометрии и в 
ПЭ, также в І фазу цикла.

Выделены отдельные клинико-патогенетиче-
ские варианты полипов эндометрия: изолирован-
ные полипы, микрополипы, полипы в сочетании с 
микрополипами. Установлено, что дефицит проге-
стерона и локальный иммунный дисбаланс с вы-
раженной гипофункцией NK-клеточного звена на 
фоне вирусной и грибковой инвазии эндометрия 
приводят к избыточной пролиферации клеток и раз-
витию изолированного полипа. В случае сочетания 
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полипа с микрополипом все перечисленные выше 
механизмы потенцирует активный воспалитель-
ный процесс. Микрополипы, как макроскопическое 
проявление активного воспалительного процесса 
при хроническом эндометрите, характеризуются 
очаговыми инфильтратами из лейкоцитов (CD45), 
макрофагов (CD68), плазматических (CD138) и NK 
(CD56) клеток, активность которых приводит к из-
быточной пролиферации эндометрия даже при от-
сутствии гормонально-рецепторных нарушений.

reziume

endometriumis polipebi reproduqciuli 
asakis qalebSi: klinikuri da paTogenuri 
variantebi

n. kosei, n. zaxarenko, d. hermani

ukrainis medicinis mecnierebaTa akademiis 
pediatriis da mean-ginekologiis instituti, 
endokrinuli ginekologiis kaTedra, kievi, 
ukraina

kvlevis mizans warmoadgenda morfofun-
qciur daxasiaTebas,  hormonalur homeo-
stazsa da reproduqciuli sistemis orga-
noebis biocenozs Soris urTierTkavSiris 
gamovlena.

kvlevaSi monawileobda 18-35 ww. 130 paci-
enti, maT Soris 34  pacienti endometriumis 
polipiT (ep), 30 - mikroolipiT (mp) da 36 - 
ep da mp erTdroulad. sakontrolo jgufi 
Seadgina 30 janmrTelma pirma. qalebs endo-
metriumSi polipze saeWvo diagnoziT, una-
yofobiT da anamnezSi nayofis ganmeorebiT 
moSliT Cautarda histeroskopia. janmrTeli 
qalebisagan endometriumis nimuSebi miRe-
buli iyo aspiraciuli biofsiis meSveobiT. 
endometriumis seriuli anaTlebi imunize-

buli iyo monoklonuri antisxeulebiT qve-
moCamoTvlili antigenebis mimarT: (CD138)  
plazmolitebis, NK ujredebis (CD56, CD16), 
pan-leikocitebis (CD45), makrofagebis (CD68), 
proliferaciis ujreduli markeris (Ki-
67), ER, PR. endometriumis baqteriologiuri 
gamokvleva Catarda PCR meTodiT da aero-
buli da anaerobuli mikroorganizmebis 
kultivirebiT specialur niadagze. yvela 
jgufis qalebis sisxlis SratSi menstrua-
luri ciklis me-3-5 dRes Seswavlili iyo 
gonadotropuli hormonebis (FSH, LH)  da ste-
roiduli sasqeso hormonebis (estradioli, 
prolaqtini) Semcveloba; ciklis 21-e dRes 
gansazRvruli iyo progesteronis Semcve-
loba. progesteronis da estrogenis recep-
torebis done Sefasebuli iyo endometriumSi 
da endometriumis polipSi agreTve I  fazaSi. 

gamoyofili iqna endometriumis poli-
pebis klinikur-paTogenuri variantebi: 
izolirebuli polipebi, mikropolipebi da 
poli pebi TandarTuli mikropoli pebiT. 
dadgenilia, rom progesteronis defi-
citi da lokaluri imunuri disbalan-
si, NK -ujreduli rgolis gamoxatuli 
hi pofunqciiT, endometriumis virusuli da 
sokovani invaziis fonze iwvevs ujredebis 
Warb proliferacias da izolirebuli poli-
pis ganviTarebas. polipis da Tandayolili 
mikropolipis SemTxvevaSi zemoCamoTvlili 
meqanizmebi aaqtiureben anTebiT process. 
mikropolipebi, rogorc aqtiuri anTebi-
Ti procesis mikroskopuli gamoxatuleba 
qronikuli endometritis pirobebSi xasiaT-
deba pan-leikocitebis (CD45), makrofagebis 
(CD68), plazmuri (CD138)  da NK(CD56)  ujre-
debis kerovani infiltratebiT, romelTa 
aqtivoba ganapirobebs endometriumis Warb 
proliferacias hormonalur-receptoruli 
darRvevebis arsebobis pirobebSic ki.
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All organs and systems of human’s organism are under 
the constant neural-humoral control. The close symbiosis 
of sympathetic and parasympathetic parts of autonomic 
nervous system with humoral factors provides the optimal 
adaptation of organism to the changeable circumstances of 
external and internal environment and they rapidly react in 
case of pathological process formation [1,8]. If there are any 
chronic diseases, the organism attempt to provide the opti-
mal homeostasis followed by the change of neurohumoral 
autonomic regulation that can be noted with the help of heart 
rate variability because heart rate is a reliable detector of au-
tonomic nervous system deviation [2,5,7,9].

Cirrhosis occupies a highly important place in the 
structure of digestive system diseases, is an essential so-
cioeconomic and clinical-epidemiologic healthcare prob-
lem [6]. Numerous researches have proved that autonom-
ic dysfunction which increases parallel to augmenting 
disease severity is one of the pathogenic chains in patients 
with cirrhosis [1,2], and also that cirrhosis is accompanied 
by involving other organs and systems in pathologic pro-
cess, particularly the circulatory system organs [3].

However there is no available information about the 
researches dedicated to the participation of autonomic 
nervous system in formation of syntropic comorbid dam-
ages of cardiovascular system in patients with cirrhosis 
– cardiomyopathy and arterial hypotension which are 
dangerous because of the congestive heart failure forma-
tion and imbalance of microcirculation of all organs and 
tissues, and sometimes cause the patients’ death [1].

So the aim of our research is to investigate the pecu-
liarities of the condition of autonomic nervous system, es-
timated by the method of heart rate variability in patients 
with cirrhosis with syntropic damages of cardiovascular 
system.

Material and methods. After receiving the consent 
on conduction the complex examination due to the princi-
ples of Declaration of Human Rights of Helsinki, Council 
of Europe Convention of Human Rights and Biomedicine 
and relevant Laws of Ukraine, randomly with the previous 
stratification due to the presence of cirrhosis there were 
603 patients (445 men (73.8%) and 158 women (26.2%) 
at the age of 19-80 (average age 49.2±10.6) who were 
treated in the Lviv Regional Hepatological Centre. The 
complex of clinical-laboratorial and instrumental research 
of all organs and systems before treatment due to the or-
ders of the Ministry of Healthcare of Ukraine № 271 from 
13.06.2005, № 436 from 03.07.2006 was held to them. 

Using the results of examination of 603 patients with 

cirrhosis, we have separate 490 (81.3%) cirrhotic patients 
with extrahepatic damages of cardiovascular system (in-
vestigational group (IG) which is stratified into: a) those 
who have only syntropic cardiomyopathy (103 patients; 
21.0%) - IG A; b) only syntropic hypotension (89 pa-
tients; 18.2%) - IG B; c) those who gave other comorbid 
damages of cardiovascular system (298 patients; 60.8%)), 
and also those who do not have the damages of cardio-
vascular system (113 patients; 18.7%) - the comparison 
group comparison (CG)). Randomly, to achieve the aim, 
the autonomic nervous system condition of 50 patients of 
IG A, 54 patients of IG B and 45 patients of CG using 
heart rate variability was evaluated.

Estimation of the state of autonomic nervous system 
was conducted by using the heart rate variability register-
ing on the basis of assessment the R-R interval duration 
of sequential heartbeat cycles on the electrocardiogram 
during definitive amount of time (in our case we estimat-
ed the change of R-R interval period during 5 minutes 
in prone position – test before the activity, and addition-
ally during 6 minutes in the upright position - test before 
the activity). Records were made using the computerized 
electrocardiograph ‘Poly-Spectrum’ (‘Neurosoft’ corpo-
ration, Ivanovo, Russia).

Among the methods of time analysis we used the defi-
nition of heart rate and statistic quantities that come from 
it, it gave us an opportunity to estimate heart rate vari-
ability in terms of amount during certain period of time. 
We analyzed the following time indexes of heart rate 
variability: maximum duration NN intervals (NN max), 
minimal duration NN intervals (NN min), average dura-
tion NN intervals (MNN), standard deviation NN inter-
vals (SDNN), the square root of arithmetic average from 
squares of differences of gradual NN intervals (RMSSD), 
percentage adjoining cardiocycles which differ more than 
by 50 milliseconds (pNN50%), coefficient of variation 
(CV) and coefficient K30:15. The last one shows ‘the 
transition period’ of heart rate – the change of heart rate 
during the moving from horizontal position into vertical 
one and is a correlation of R-R interval minimal meaning, 
which equals 15th beat, to the longest R-R interval , which 
usually equals 30th beat (normal K30:15 varies from 1,20 
to 1,69). Frequency analysis supposes the estimation of 
wave force structure with determination of general spec-
tral power and its structure: quotient of high frequency 
fluctuation (HF%), quotient of low frequency fluctuation 
(LF%) and quotient of fluctuation with very low frequen-
cy (VLF%).

THE PECULIARITIES OF THE STATE OF THE AUTONOMIC NERVOUS SYSTEM 
ESTIMATED BY THE METHOD OF HEART RATE VARIABILITY IN PATIENTS 

WITH CIRRHOSIS AND SYNTROPIC DAMAGES OF CARDIOVASCULAR SYSTEM

Abrahamovych O., Abrahamovych M., Farmaha M., Tolopko S.

Danylo Halytsky Lviv National Medical University, Ukraine
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The achievement of the aim which we set we divided 
into 3 steps, 1st – to study the time indexes of heart rate vari-
ability in patients of both IG and CG, 2nd – partial indexes, 
3rd – to conduct the test with loading and study the coefficient 
K30:15 due to the amount of which we additionally estimate 
the lack of parasympathetic chain autonomic nervous sys-
tem, then we compare the received results of the patients 
with cirrhosis with comorbid syntropic damages of cardio-
vascular system IG to the results of the patients without cir-
rhosis with comorbid syntropic damages of cardiovascular 
system CG and also IGA and IGB.

Current material was processed on the personal computer 
in the program EViews (Quantitative Micro Software) using 
descriptive statistic and ANOVA analysis of variance. The 
deviation when р<0.05 is consider to be statistically signifi-
cant. The results are presented by the way of M±m, where 
M - arithmetic average, m – standard deviation of arithmetic 
average. n means the number of patients.

Results and their discussion. The received results 
of the 1st step of the research are at the chart 1 and 2. 
The heart rate , which is the most variable factor and 
straightforwardly depends on the activity of autonomic 
nervous system, accurately differs between the group of 
patients we study (Table 1). In patients of IG A with cir-
rhosis and syntropic cardiomyopathy the heart rate equals 
88.50 beats per minute, in patients of IG B with cirrhosis 
and syntropic arterial hypotension heart rate equals 88.09 
beats per minute. Both results are the highest among the 
samplings , there is no essential differences (Anova F-
statistic=0.03; р=0.87). In patients of CG with cirrhosis 
but without comorbid syntropic damages of cardiovascu-
lar system heart rate equals 69.44 beats per minute, that is 
lower than in both IG. It is confirmed statistically. 

Statistically significant difference is between heart 
rate between samplings CG and IG A (Anova F-statistic 
= 75.41; р=0.00) and between samplings CG and IG B 
(Anova F-statistic = 66.47; р=0.00).

We calculated the confidence intervals of heart rate in 
both samplings by method of analysis of variance. Con-
fidential material gives us an opportunity to define the 
limit points or boundaries, between which with the pre-
scribed confidential possibility we can expect the quantity 

of estimated index. In patients of IG A the boundaries of 
confidential material equals 86.11-91.89 beats per minute, 
which is the highest result, in patients of IG B – 84.58-
91.61 beats per minute, and in patients of CG – 66.71-
71.18 beats per minute, which is the lowest result.

The learnt time indexes of heart rate variability are at 
Table 2. NN min in patients of IG A equals 645.08 mil-
liseconds that almost does not differ from the quantity in 
IG B (652.28 мs; Anova F-statistic = 0.16; р = 0.69), but 
is exactly lower than in patients of CG (771.71 мs; Anova 
F-statistic = 30.86; р = 0.00). Consequently, in pair CG 
and IG B is statistically significant difference (Anova F-
statistic = 27.86; р = 0.00). Low and high boundaries of 
confidence interval NN min in patients of IG A equals 
620.03 and 670.13 milliseconds, consequently, in patients 
of IG B – 626.97 and 677.59 milliseconds, consequently, 
and in patients of CG – 732.31 and 811.29 milliseconds 
which equals the highest quantities.

NN max in patients of IG A equals 747.98 millisec-
onds, and in patients of IG B – 729.15 milliseconds which 
are the lowest results among all the samplings, between 
which is no essential difference (Anova F-statistic = 0.70; 
р=0.40). In patients of CG arithmetic average NN max 
equals 989.60 milliseconds. Statistically significant dif-
ference was discovered during the comparison of the sam-
plings CG and IG A (Anova F-statistic = 103.18; р=0.00) 
and CG and IG B (Anova F-statistic = 106.80; р=0.00). 
With the 95% probability NN max indexes in IG A and 
IG B are almost at the same boundaries, i.e. in IG A – be-
tween 718.31 and 777.65, and in IG B – between 695.61 
and 762.69 milliseconds. In patients of CG confidence 
boundaries are significantly lower from IG and equals 
947.66 milliseconds and 1073.11 milliseconds.

MNN is reversible quantity to heart rate and shows the 
ultimate result of numerous regulatory influences of sym-
pathetic and parasympathetic parts of autonomic nervous 
system on sinus rhythm. MNN in patients of IG A and 
IG B almost does not differ from each other (Anova F-
statistic = 0.01; р = 0.93) and equals 694.64 milliseconds 
and 692.81 milliseconds, consequently. In patients of CG 
there was significantly higher the index of MNN – 888.58 
milliseconds. Statistically significant difference was be-

Table 1. Heart rate recorded with the help of heart rate variability in patients of examined groups 
with cirrhosis and syntropic damages of cardiovascular system

Heart rate, BPM
Examined group CG

n=45
IG А

n=50

IG B

n=54
Arithmetic average,  M±m 88,50±1,68 # 88,09±1,75 # 69,44±1,36
Low boundary of 95% confidential interval 

of the average meaning
85,11 84,58 66,71

High boundary of 95% confidential interval 

of the average meaning
91,89 91,61 72,18

# - statistically significant difference in comparison with CG (р<0,05)
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Table 2. The indexes of time analysis of heart rate variability in patients of examined groups 
with cirrhosis and syntropic damages of cardiovascular system

The indexes of heart rate variability
IG А
n=50

Examined groups
CG

n=45IG B
n=54

IG B
n=54

N
N

 m
in

, м
s Arithmetic average, M±m 645,08±12,47 # 652,28±12,62 # 771,71±19,64

Low boundary of 95% confidential interval 
of the average meaning 620,03 626,97 732,14

High boundary of 95% confidential 
interval of the average meaning 670,13 677,59 811,29

N
N

 m
ax

, m
s Arithmetic average, M±m 747,98±14,76 # 729,15±16,72 # 989,60±18,96

Low boundary of 95% confidential interval 
of the average meaning 718,31 695,61 951,38

High boundary of 95% confidential 
interval of the average meaning 777,65 762,69 1027,82

M
N

N
, m

s

Arithmetic average, M±m 694,64±3,66 # 692,81±13,76 888,58±18,79

Low boundary of 95% confidential interval 
of the average meaning 667,19 665,22 850,70

High boundary of 95% confidential 
interval of the average meaning 722,09 720,41 926,45

SD
N

N
, м

с

Arithmetic average, M±m 15,98±0,80 # 14,54±1,07 # 35,18±1,21

Low boundary of 95% confidential interval 
of the average meaning 14,36 12,39 32,73

High boundary of 95% confidential 
interval of the average meaning 17,60 16,69 37,63

R
M

SS
D

, м
s

Arithmetic average, M±m 9,16±1,09 # 6,98±0,63 # 24,64±1,49

Low boundary of 95% confidential interval 
of the average meaning 6,96 5,72 21,63

High boundary of 95% confidential 
interval of the average meaning 11,36 8,25 27,66

pN
N

50
%

%

Arithmetic average, M±m 0,48±0,30 # 0,15±0,06 # 5,43±1,06 *

Low boundary of 95% confidential interval 
of the average meaning 0,00 0,02 3,30

High boundary of 95% confidential 
interval of the average meaning 1,09 0,28 7,56

C
V

%

Arithmetic average, M±m 2,30±0,11 # 2,23±0,13 # 4,02±0,15

Low boundary of 95% confidential interval 
of the average meaning 2,09 1,96 3,70

High boundary of 95% confidential 
interval of the average meaning 2,51 2,49 4,26

# - statistically significant difference in comparison with CG (р<0,05)
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tween the groups of quantities in patients of CG and IG 
A (Anova F-statistic = 71.64; р = 0.00) and in patients of 
CG and IG B (Anova F-statistic = 73.52; р = 0.00). 95% 
confidence interval in patients of IG A is between 667.19 
and 722.09 milliseconds, in patients of IG B – between 
665.22 and 720.41 millisecondsm and in patients of CG – 
between 850.70 and 926.45 milliseconds. 

SDNN – an integral index that describes heart rate 
variability in general, indicates the infrequency heart 
rate and depends on the balance between sympathetic 
and parasympathetic parts of autonomic nervous sys-
tem. Due to the received results the quantities SDNN in 
patients of IG A and IG B equal 15.98 milliseconds and 
14.54, consequently, and do not differ statistically signifi-
cant between each other (Anova F-statistic = 1.31; р = 
0.29), but are twice times lower than in patients of CG 
(35.18 milliseconds). The difference between the group 
is confirmed statistically: between CG and IG A (Anova 
F-statistic = 180.10; р = 0.00) and between CG and IG B 
(Anova F-statistic = 163.29; р = 0.00). 95% confidence 
interval SDNN in patients of IG A is between 14.36 and 
17.60 milliseconds, in patients of IG B – between 12.39 
and 16.69 milliseconds which are the lowest boundaries 
among the examined groups, and in patients of CG – be-
tween 32.73 and 37.63 milliseconds which are the highest 
and the widest boundaries.

Usually RMSSD changes parallel to SDNN and also 
shows the influence of parasympathetic part of autonomic 
nervous system on the heart rhythm. There was the lowest 
RMSSD in patients of IG B (6.98 milliseconds), and RMSSD 
in patients of IG A is by one third higher (9.16 milliseconds). 
In patients of CG RMSSD equals 24.64 milliseconds and 
is the highest result. Statistically significant difference 
is between pairs of quantities in patients of CG and IG A 
(Anova F-statistic = 71.86; р = 0.00) and in patients of CG 
and IG B (Anova F-statistic = 133.61; р = 0.00). There is no 
statistic difference between the patients of IG A and IG B 
(Anova F-statistic = 3.09; р = 0.08).

Confidence boundaries in patients of IG A and IG B are 
the lowest ones and equal 6.96 and 11.36 milliseconds, and 
5.72 and 8.25 milliseconds consequently, and in patients 
of CG – higher (from 21.63 to 27.66 milliseconds).

Also, the balance between the parasympathetic and 
sympathetic autonomic nervous system show pNN 
50.0%. In patients of IG A and IG B quantities pNN50% 
are the lowest ones which we recorded, equal 0.48% and 
0.15% consequently, and statistically do not differ from 
each other (Anova F-statistic = 1.24; р = 0.27). In patients 
of CG the index is higher and equal 5.43%. There is an 
essential difference between pNN50% in CG and IG A 
(Anova F-statistic = 22.20; р = 0.00), and also between 
CG and IG B (Anova F-statistic = 29.92; р = 0.00). With 
the 95% probability quantities pNN50% in patients of IG 
A are between 0.00 and 1.09%, in patients of IG B – be-
tween 0.02 and 0.28%, and in patients of CG – between 
3.30 and 7.56%.

CV is estimated as the quotient SDNN from MNN 
and shows SDNN with an additional heart rate influence. 
CV index in patients of IG A equals 2.30% and there is 
no statistic difference from CV index in patients of IG 
B (2.23%; Anova F-statistic = 1.82; р = 0.18). CV in pa-
tients of CG is almost twice higher than in IG and equals 
4.02%. Statistically essential difference is between: CG 
and IG A (Anova F-statistic = 89.50; р = 0.00) and CG 
and IG B (Anova F-statistic = 94.49; р = 0.00). 95% high 
and low confidential boundaries of the average meanings 
in patients of IG A equals 2.09-2.51%, in patients of IG B 
– 1.96-2.49%, and in patients of CG – 3.70-4.26%.

The received results of time analysis of heart rate vari-
ability shows the existence of autonomic imbalance in pa-
tients with cirrhosis and syntropic damages of circulatory 
system. Heart rate in patients with cirrhosis and syntropic 
cardiomyopathy, and patients with cirrhosis and arterial 
hypotension is significantly higher, and consequently the 
average, minimal and maximum R-R interval duration 
is significantly lower which shows the parasympathetic 
lack in patients of IG. And also, significantly higher in-
dexes of SDNN, RMSSDM, pNN50% in patients with 
cirrhosis without syntropic damage of circulatory system 
in comparison with the indexes in group of patients with 
cirrhosis and syntropic cardiovascular damages point out 
the variable heart rhythm of the last ones. The high heart 
rate and irregular heart rhythm are the elements of rigid 
rhythm in the patients of both IG that is also the demon-
stration of the activity reduction of parasympathetic part 
of autonomic nervous system. There is no significant dif-
ference between time indexes of heart rate variability in 
patients with cirrhosis and cardiomyopathy, and with cir-
rhosis and arterial hypotension.

During the 2nd step of research we studied the frequen-
cy analysis of heart rate variability (Table 3). In patients 
of IG A with cirrhosis and syntropic cardiomyopathy 
and IG B with cirrhosis and syntropic arterial hypoten-
sion of TP are almost the same (Anova F-statistic = 0.04; 
р = 0.85) and equal 345.72 and 334.60 ms2/Hz, conse-
quently. TR indexes in patients of CG an with cirrhosis, 
but without syntropic damage of circulatory system, are 
more than in five times higher in comparison with IG and 
equal 1696.64 ms2/Hz. The difference between the groups 
is confirmed statistically: between IG A and CG (Anova 
F-statistic = 99.09; р = 0.00) and between IG B and CG 
(Anova F-statistic = 94.04; р=0.00). 95% confidence 
boundaries of TR in patients of IG A equal 295.04-396.41 
ms2/Hz, in patients of IG B – 295.04-396.41 ms2/Hz, and 
CG – 1413.76-1979.53 ms2/Hz.

We estimated the indexes of the structure of spectral 
power with the aim of detailed analysis. HF% in patients 
of IG A equals 13.15%, in IG B – 8.30% which is the 
lowest result among the samplings. In patients of CG 
HF% it is twice higher and equals 22.93%. Statistically 
significant difference is between the samplings IG A and 
CG (Anova F-statistic = 12.00; р = 0.00), IG B and CG 
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Table 3. The quantities of the spectral analysis of heart rate variability in patients 
of examined groups with cirrhosis and syntropic damages of cardiovascular system

The indexes of heart rate variability 
IG А n=50

Examined groups
CG n=45IG B n =54 IG B n=54

TP
, м

s2
/H

z

Arithmetic average, M±m 345,72 ± 25,22 # 334,60 ± 52,79 # 1696,64 ± 140,36

Low boundary of 95% confidential interval 
of the average meaning 295,04 228,48 1413,76

High boundary of 95% confidential interval 
of the average meaning 396,41 440,24 1979,53

V
LF

, м
s2

/H
z Arithmetic average, M±m 214,74 ± 18,18 # 237,41 ±

36,44 # 720,57 ± 52,56

Low boundary of 95% confidential interval 
of the average meaning 178,20 164,32 614,65

High boundary of 95% confidential interval 
of the average meaning 251,28 310,50 826,49

LF
, м

s2
/H

z Arithmetic average, M±m 82,76 ±
7,13 #

66,45 ±
12,12 # 510,73 ± 46,37

Low boundary of 95% confidential interval 
of the average meaning 68,43 42,14 417,28

High boundary of 95% confidential interval 
of the average meaning 97,08 90,77 604,18

H
F,

 м
s2

/H
z Arithmetic average, M±m 44,49 ± 7,21 # 30,44 ± 7,98 # 464,92 ± 83,50

Low boundary of 95% confidential interval 
of the average meaning 30,00 14,44 296,63

High boundary of 95% confidential interval 
of the average meaning 59,99 46,45 633,21

V
LF

%

Arithmetic average, M±m 63,26 ± 1,96 # 73,43 ±
1,34 # ^ 46,78 ± 2,34

Low boundary of 95% confidential interval 
of the average meaning 59,33 70,73 42,04

High boundary of 95% confidential interval 
of the average meaning 67,20 76,12 51,49

LF
%

Arithmetic average, M±m 23,18 ± 1,03 # 18,27 ± 
1,04 # ^ 30,32 ± 1,27

Low boundary of 95% confidential interval 
of the average meaning 21,12 16,19 27,76

High boundary of 95% confidential interval 
of the average meaning 25,25 20,35 32,87

H
F%

Arithmetic average, 
M ± m 13,15 ± 1,77 # 8,30 ±

0,79 # ^ 22,93 ± 2,24

Low boundary of 95% confidential interval 
of the average meaning 9,60 6,72 18,42

High boundary of 95% confidential interval 
of the average meaning 16,69 9,89 27,44

# - statistically significant difference in comparison with CG (р<0,05); 
^ - statistically significant difference in comparison with IG A (р<0,05)
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(Anova F-statistic = 43.47; р = 0.00) and IG A and IG B 
(Anova F-statistic = 6.60; р = 0.01). With 95% probability 
quantities HF, are shown in percentage terms, in patients 
of IG A are between 9.60 and 16.69%, in patients of IG 
B – between 6.72 and 9.89% which is equal to the small-
est boundaries, and in patients of CG - between 18.42 and 
27.44% which are the highest boundaries.

Quotient LF% is the lowest in patients of IG B (18.27%), 
higher – in patients of IG A (23.18%), and in patients of CG 
LF% - the highest one (30.21%). There is a significant differ-
ence between the quantities LF% in patients of CG and IG B 
(Anova F-statistic = 55.24; р = 0.00), CG and IG A (Anova 
F-statistic = 19.46; р = 0.00) and in patients of IG A and IG 
B (Anova F-statistic = 11.32; р = 0.00). In patients of IG 
B confidence interval LF% is the lowest between 16.19 and 
20.35%. In patients of IG A confidence boundaries are higher 
(21.12% and 25.25%), and in patients of CG – the highest 
and equal 27.76 and 32.87%.

The highest quotient VLF% was in patients of IG B 
(73.43%), smaller – in patients of IG A (63.26%). In pa-
tients of CG is the lowest quantity of VLF% (48.04%). 
Comparing the groups we studied the statistically signifi-
cant difference between CG and IG A (Anova F-statistic 
= 29.56; р = 0.00), CG and IG B (Anova F-statistic = 
105.56; р = 0.00) and IG A and IG B (Anova F-statistic 
= 18.77; р = 0.00). The low and high boundaries of 95% 
confidence interval VLF% in patients of IG B equals 
70.73% and 76.12%, in patients of IG A – 59.33% and 
67.20%, and in patients of CG – 42.04% and 51.49%.

Due to the received results, in patients of IG A with 
cirrhosis and syntropic cardiomyopathy and patients 
of IG B with cirrhosis and syntropic arterial hypoten-
sion the general spectral power is significantly lower in 
comparison with quantities in patients of CG, it means 
the decrease of the summarized autonomic influence on 
the heart rhythm in patients of the groups. The estimation 
of the spectrogram structure means the significant preva-
lence in patients of both IG fluctuation with very low fre-
quency, the power and quotient of which point out the ac-
tivity of humoral-metabolic regulating mechanism, and in 
patients of CG – low frequent fluctuation with combined 
origin and show primarily the influence sympathetic part 
of autonomic nervous system. And also, in patients of IG 
A with cirrhosis and syntropic cardiomyopathy is higher 

quotient of low frequent fluctuation in comparison with 
the patients of IG B with cirrhosis and syntropic arteri-
al hypotension, it points out the additional activation of 
sympathetic part of autonomic nervous system in con-
nection with humoral-metabolic regulating, that was not 
noted in patients of IG B with cirrhosis and syntropic arte-
rial hypotension.

The last 3rd step of our research - the conduction of 
the test with loading and studying the coefficient K30:15 
which is a simple, accessible and highly efficient method 
for characteristic of vagal nerve function, and the patient’s 
speed of rising during the test and his age do not affect the 
result. According to the Table 4, coefficient K30:15 is the 
lowest in patients of IG A and IG B – 1.04 and 1.03 con-
sequently, there is no significant difference between them 
(Anova F-statistic = 0.70; р = 0.40). In patients of CG the 
arithmetic average K30:15 is also lower than its normal 
quantity and equals 1.19. Statistically significant differ-
ence is between the values in following pairs of samples: 
between CG and IG A (Anova F-statistic = 92.38; р = 
0.00) and between CG and IG B (Anova F-statistic = 
106.15; р = 0.00). 95% boundaries of confidence inter-
val equals 1.03 and 1.06 in patients of IG A, in patients 
of IG B – 1.02 and 1.05, and in patients of CG – 1.16 
and 1.22.

The received coefficients K30:15 in patients of both 
IG are lower than normal ones and confirm the reduc-
tion of parasympathetic activity of autonomic nervous 
system.

Conclusions. Studying the condition of autonomic 
nervous system by the method of heart rate variabil-
ity in patients with cirrhosis with syntropic damages of 
cardiovascular system, we can confirm that:

1) they have the peculiarities of autonomic imbal-
ance the characteristics of which are the low summa-
rized activity of vegetative influence on heart rhythm 
and special dynamics of indexes of percentage struc-
ture of general spectral power;

2) they depend on the clinical variant of this dam-
age – in patients with cirrhosis and syntropic cardiomy-
opathy the regulating of internal processes involve the 
humoral-metabolic influence, i.e. local vasoactive con-
junctions, catecholamine, renin-angiotensin-aldoste-
rone system, with a simultaneous influence of sympa-

Table 4. The coefficient K30:15 which was examined during the test with loading in patients 
of examined groups with cirrhosis and syntropic damages of cardiovascular system

Coefficient K30:15 Examined groups CH n=45
IG А n=50 IG B n=53

Arithmetic average, M±m 1,04±0,01 # 1,03±0,01 # 1,19±0,01

Low boundary of 95% confidential interval 
of the average meaning 1,03 1,02 1,16

High boundary of 95% confidential interval 
of the average meaning 1,06 1,05 1,22

Annotation : # - statistically significant difference in comparison with CG (р<0,05)
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thetic system and activity reduction of parasympathetic 
vegetative nervous system, and in patients with cirrho-
sis and syntropic arterial hypotension – the internal regu-
lation involves the local humoral-metabolic factors with 
the lack of both sympathetic and parasympathetic parts of 
vegetative nervous system.
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SUMMARY

THE PECULIARITIES OF THE STATE OF THE AUTONOMIC NERVOUS SYSTEM ESTIMATED 
BY THE METHOD OF HEART RATE VARIABILITY IN PATIENTS WITH CIRRHOSIS AND

SYNTROPIC DAMAGES OF CARDIOVASCULAR SYSTEM

Abrahamovych O., Abrahamovych M., Farmaha M., Tolopko S.

Danylo Halytsky Lviv National Medical University, Ukraine

In the article the features of the autonomic nervous 
system state were estimated by the method of heart rate 
variability in patients with cirrhosis with syntropic dam-
ages of cardiovascular system - cardiomyopathy and 
arterial hypotension. As a result of an examination of 
50 patients with liver cirrhosis and cardiomyopathy 
(investigational group A), 54 patients with liver cir-
rhosis and arterial hypotension (investigational group 
B), and 45 patients with liver cirrhosis also those 
who don’t have the damages of cardiovascular system 
(group of comparison) it was established that: 1) they 
have the peculiarities of vegetative imbalance the char-
acteristics of which are the low summarized activity of 
vegetative influence on heart rhythm and special dy-
namics of indexes of percentage structure of general 

spectral power; 2) they depend on the clinical variant 
of this damage – in patients with cirrhosis and syntrop-
ic cardiomyopathy the regulating of internal processes 
involve the humoral-metabolic influence, i.e. local va-
soactive conjunctions, catecholamines, renin-angioten-
sin-aldosterone system, with a simultaneous influence 
of sympathetic system and activity reduction of para-
sympathetic vegetative nervous system, and in patients 
with cirrhosis and syntropic arterial hypotension – the 
internal regulation involves the local humoral-metabol-
ic factors with the lack of both sympathetic and para-
sympathetic parts of vegetative nervous system.

Keywords: cirrhosis, syntropic damages of cardio-
vascular system, autonomic nervous system.

РЕЗЮМЕ

ОСОБЕННОСТИ СОСТОЯНИЯ ВЕГЕТАТИВНОЙ НЕРВНОЙ СИСТЕМЫ, ОЦЕНЕННОЙ МЕТОДОМ 
ВАРИАБЕЛЬНОСТИ СЕРДЕЧНОГО РИТМА, У БОЛЬНЫХ ЦИРРОЗОМ ПЕЧЕНИ 

И СИНТРОПИЧЕСКИМИ ПОРАЖЕНИЯМИ СИСТЕМЫ КРОВООБРАЩЕНИЯ

Абрагамович О.О., Абрагамович М.О., Фармага М.Л., Толопко С.Я.

Львовский национальный университет им. Д. Галицкого, Украина

В статье исследуются особенности состояния ве-
гетативной нервной системы по результам оценки ва-

риабельности сердечного ритма у больных циррозом 
печени и синтропическими поражениями системы 
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кровообращения - кардиомиопатией и артериальной 
гипотонией. В результате обследования 50 боль-
ных  циррозом печени и кардиомиопатией (опытная 
группа А), 54 больных циррозом печени и артери-
альной гипотонией (опытная группа Б) и 45 боль-
ных циррозом печени, которые не имели поражений 
органов системы кровообращения (группа сравне-
ния) установлено, что: 1) у пациентов с циррозом 
печени и синтропическими коморбидными пора-
жениями системы кровообращения зафиксирован 
вегетативный дисбаланс, который характеризуется 
низкой суммарной активностью вегетативного вли-
яния на сердечный ритм и особой динамикой пока-
зателей структуры общей спектральной мощности; 
2) указанные особенности зависят от клинического 

варианта поражения - у пациентов с циррозом пе-
чени и синтропической кардиомиопатией регули-
рование внутренних процессов происходит за счет 
гуморально-метаболических влияний, таких как 
местные вазоактивные соединения, катехолами-
ны, ренин-анґиотензин-альдостероновая система, 
с одновременным воздействием симпатической и 
снижением активности парасимпатической вегета-
тивной нервной системы, а у пациентов с циррозом 
печени и синтропической артериальной гипотонией 
внутренняя регуляция осуществляется путем вклю-
чения местных гуморально-метаболических факто-
ров с недостаточностью как симпатического, так и 
парасимпатического отделов вегетативной нервной 
системы.

reziume

gulis riTmis variabelobis meTodiT Sefasebuli vegetatiuri nervuli sistemis 
mdgomareobis Taviseburebani RviZlis ciroziT daavadebul sisxlZarRvTa sistemis 

sintropuli  dazianebis mqone pacientebSi 

o. abraRamoviCi, m. abraRamoviCi, m. farmaga, s. tolopko

danilo galickis sax. lvovis erovnuli samedicino unversiteti, ukraina

naSromSi warmodgenilia vegetatiuri 
nervuli sistemis mdgomareobis Tavesebure-
bani, Sefasebuli gulis riTmis variabelo-
bis meTodiT RviZlis ciroziT da sisxl-
ZarRvTa sistemis sintropuli dazianebiT 
pacientebSi. 

gamokvleulia 50 pacienti RviZlis ciro-
ziT da kardiomiopaTiiT (eqsperimentuli 
„A“ jgufi), 54  pacienti RviZlis ciroziT 
da arteriuli hipotoniiT (eqsperimentuli 
„B“ jgufi) da 45 pacienti RviZlis ciroziT 
sisxlZarRvTa sistemis dazianebis gareSe 
(SedarebiTi jgufi). dadgenilia: 1) RviZ-
lis cirozis da sintropuli komorbiduli 
dazianebebis mqone pacientebSi dafiqsir-
da vegetatiuri disbalansi, romlisTvisac 
damaxasiaTebelia gulis riTmze vegetati-
uri gavlenis dabali jamuri aqtivoba da 

speqtraluri simZlavris maCveneblebis Ta-
viseburi dinamika; 2) aRniSnuli Tavisebure-
bani damokidebulia dazianebis klinikur 
variantze - RviZlis ciroziT da sintro-
puli kardiomiopaTiT pacientebSi Sinagani 
procesebis regulireba mimdinareobs hu-
moralur-metaboluri faqtorebis gavlenis 
xarjze (adgilobrivi vazoaqtiuri naerTebi, 
katexolaminebi, renin-angiotenzin-aldo-
steronis sistema, erTdrouli simpaTikuri 
sistemis zemoqmedebiT da parasimpaTikuri 
nervuli sistemis aqtivobis daqveiTebiT). 
cirozis da sintropuli arteriuli hipo-
toniis mqone pacientebSi Sinagani reguli-
reba xorcieldeba adgilobrivi humoralur 
-metaboluri faqtorebis CarTviT, rogorc 
simpaTikuri, aseve parasimpaTikuri vegetati-
uri nervuli sistemis ukmarisobiT.
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The comorbid flow of non-alcoholic steatohepatitis 
(NASH) and chronic kidney disease (CKD) has often 
recently attracted the attention of both practitioners and 
researchers [4,9]. Without correction of clinical and bio-
chemical syndromes of liver and kidney damage by inter-
rupting the cascade of interactions, the cessation of the 
progression of their inflammation, the fibrosing of both 
organs and the restoration of their functional state can 
not be corrected [1,7-9]. An important place in the patho-
genesis of both diseases is the disturbance of carbohy-
drate and lipid homeostasis, oxidative and nitrosatitistic 
stress, endogenous intoxication that helps to accelerate 
apoptosis of hepatocytes, endothelium, and further their 
cytolysis on the background of autoimmunic cytokine 
mechanisms activation of inflammation progression and 
fibrosing reactions, which leads to progressive functional 
lack of organs [4,9]. One of these drugs is S-adenosylme-
thionine (SAM), which, according to the literature, has 
detoxification, antioxidant, membrane-stabilizing proper-
ties (promoting the synthesis of glutathione), the ability to 
eliminate intrahepatic cholestasis (by activating enzymes 
that provide transport of bile micelles on the cholangiolar 
polypeptide of hepatocyte), and administrating antide-
pressant and regenerative effects [1-3,5,10]. At the same 
time, in Ukraine, the study of the effectiveness of SAM 
in patients with NASH on the background of obesity is 
isolated [1-3,5], and on comorbidity with the CKD, in 
particular, with regard to the probable effect on the func-
tional state of the kidneys - not conducted at all, which 
determines the relevance of conducting this research.

The objective of the article was to determine the likely 
effect of S-adenosylmethionine and Meldonium on the 
clinical course of non-alcoholic steatohepatitis (NASH) 
and chronic kidney disease (CKD) of the I-II stages.

Material and methods. We examined 75 patients 
with NASH with comorbid obesity I degree and CKD I 
and II dgrees. To determine the efficacy of the treatment, 3 
groups of patients were randomized according to age, sex, 
degree of obesity, activity of the cytolytic syndrome of 
NASH and the stage of the CKD (chronic uncomplicated 
pyelonephritis with latent course in the phase of subsiding 
acute exacerbation). Control group (1) (24 persons) re-
ceived a hypocaloric diet, metformin 500 mg twice daily, 
Essentiale H as a hepatoprotective drug (1 capsule 3 times 
a day), canephron (50 mg 3 times a day) for 90 days The 
second group (2) (26 people) received a hypocaloric diet, 
metformin 500 mg twice daily, canephron (50 mg 3 times 
a day), adenosylmethionine (Ahepta) (SAM) as a hepato-
protective drug (200 mg 3 times on a sublingual day) for 

90 days. The third group (3) (25 people) received a hy-
pocaloric diet, metformin 500 mg twice daily, canephron 
(50 mg 3 times daily), SAM (200 mg 3 times daily sub-
lingual), and Meldonium (vazonate) (V) (250 mg 2 times 
a day) as an energy, lipid, and carbohydrate metabolism 
stabilizer for 90 days. The average age of patients was 
(45.8±3.81) years. During the study of cases of side ef-
fects of drugs has not been established.

The statistical analysis of the results was carried out 
in accordance with the type of research carried out and 
the types of numerical data that were obtained. Distribu-
tion normality was verified using Liliefors, Shapiro-Uilka 
tests and the direct visual evaluation of eigenvalues   dis-
tribution histograms. Quantitative indices having a nor-
mal distribution are represented as mean (M) ± standard 
deviation (S). Discrete values   are presented in the form 
of absolute and relative frequencies (percentage of ob-
servations to the total number of subjects surveyed). For 
comparisons of data that had a normal distribution pat-
tern, parametric tests were used to estimate the Student’s 
t-criterion, Fisher’s F-criterion. In the case of abnormal 
distribution, the median test, Mann-Whitney Rank U-
Score, and Wilcox’s T-criterion (in the case of dependent 
groups) were used for multiple comparison. Statistica for 
Windows version 8.0 (Stat Soft inc., USA), Microsoft Ex-
cel 2007 (Microsoft, USA) software packages were used 
for statistical and graphical analysis of the obtained re-
sults.

Results and their discussion. The analysis of the 
effects of SAM and SAM with (V) in course of thera-
py of patients with NASH and CKD (group 2 and 3) on 
the course of the disease compared to the control group 
(group 1) showed the following results (Table 1).

Improvement of well-being, reduction of signs of 
astheno-vegetative, intoxication syndrome and dyspeptic 
manifestations in patients of groups 2nd and 3rd were ob-
served 3-4 days after treatment, whereas in patients with 
1st group only 10 days. 4 weeks after the start of thera-
py, the manifestation of astheno-vegetative syndrome in 
patients 2nd and 3rd groups was significantly less than in 
1stgroup: respectively, in 1,3 and 1,8 times (p<0,05). After 
a month of treatment, patients in groups 2 and 3 marked 
a significant increase in physical and mental working ca-
pacity, which exceeded the rate in patients in group 1, re-
spectively, in 1.6 and 1.9 times (p<0.05).

The existing manifestations of depression in patients 
2nd and 3rd groups significantly decreased and in most pa-
tients disappeared, which exceeded the effectiveness of 
the influence of traditional therapy in patients 1st group - 
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WITH NON-ALCOHOLIC STEATOHEPATITIS AND CHRONIC KIDNEY DISEASE I-II STAGE
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respectively, in 3,6 and 4,3 times (p<0,05) (Table 1). The 
comparative dynamics of the intensity of the main clinical 
syndromes on the 30th day of treatment was as follows: 
the general manifestations of the dyspeptic syndrome de-
creased in comparison with the indicator after treatment 
in patients 1st group, respectively, in 2nd group  - in 2,4-2,9 
times (p<0, 05), in 3rd group - in 2,8 - 3,2 times, clinical 
manifestations of cholestasis - respectively, in 2,9 and 3,1 
times (p<0,05), of the basic discomfort (severity, pain) - 
1,8 and 2.0 times (p<0,05), hepatomegaly - 1,3 and 1,5 
times respectively (p<0,05).

Indicators of biochemical markers of the functional 
state of the liver and kidneys in the dynamics of treatment 
are illustrated in Table. 2. Within 30 days of the initia-
tion of treatment, a probable decrease in the total bilirubin 
content in the blood was recorded only in patients with 
2nd and 3rd groups: 1.4 and 1.8 times respectively (p<0.05) 
with the achievement of standard limits (p>0,05), while in 
patients in 1st group there was only a tendency to decrease 
(p>0,05). After 90 days of treatment, the reduction was 
more significant: 1.8 and 2.1 times respectively (p<0.05) 
with unlikely changes in 1stt group. Only after 3 months. 
After treatment in 1st group, the total bilirubin content de-
creased significantly, however, the normative indicators 
did not reach (p>0.05), whereas in the 2nd and 3rd groups 
the indicators remained within the normative (p>0.05) 
throughout the entire observation period.

The content of conjugated bilirubin at 30 days of treat-
ment in patients 2nd and 3rd group was decreased by 1.8 
and 2.0 times with normalization (p<0.05), while changes 
in 1stgroup were unlikely (p>0.05), which indicates the 
powerful membrane-protective properties of the sublin-
gual form of SAM and its ability to eliminate the hepa-
tocyte cytolysis syndrome and the cholestatic component 
of NASH (Table 2). At the same time, the combination 

and SAM and V had a more effective effect on pigment 
exchange correction, as evidenced by the likely difference 
between the indicator 30 days after treatment in patients 
2nd and 3rd groups (p<0.05). A similar trend towards the 
content of total bilirubin was observed in relation to its 
direct fraction after 90 days of treatment, as well as in 3 
months after treatment with stable normalization of indi-
cators only in patients in 2nd and 3rd groups (p> 0.05).

Integrated therapy involving SAM and SAM with V 
has also significantly accelerated the conjugation pro-
cesses of the free fraction of bilirubin with a decrease 
in its content in the blood for 30 days of treatment - re-
spectively, in 1,3 and 1,6 times (p<0,05), at 90 Day of 
treatment - in 1,6 and 1,9 times (p<0,05) and continued 
to decrease for 3 months after treatment (p<0,05), in 
contrast to traditional therapy, where the reduction of 
unconjugated bilirubin in the month of treatment was 
1,2 times, after 3 months of treatment - the rate de-
creased by 1,3 times, however, the normative values 
were not reached (p<0,05). In patients of 2nd and 3rd 
groups, the normalization of pigmentary metabolism 
rates was stable and stable both before the end of the 
course of treatment and in the long term (3 months).

Another confirmation of the possibility of eliminating 
the manifestation of the cytolytic syndrome in patients 
with NASH during one month of treatment is a possi-
ble decrease in the activity of AST in the blood: 11.2%, 
48.4% and 60.0% respectively (p<0.05), moreover, with 
a significantly higher efficiency of complex therapy with 
SAM with V (p<0,05). After 90 days of follow-up, the 
decrease in the activity of AST was more significant than 
in the first observation period: 1.6 times, 3.1 and 4.2 times 
(p<0.05), with stable normalization of the indicator only 
in patients 2nd- and 3rd- groups (p> 0.05). We also found 
a decrease in the activity of ALT on the 30th day of treat-

Table 1. Intensity of clinical symptoms of non-alcoholic steatohepatitis (in points) in patients 
with obesity and CKd І-ІІ st. in the dynamics of treatment

Clinical symptom
The group surveyed patients

Group 1, n=24 Group 2, n=26 Group 3, n=25
General weakness (asthenia) 2,6±0,17 3,5±0,19 * 4,7±0,12*/**
Capacity (physical, mental) 2,4±0,11 3,9±0,12 * 4,6±0,15*/**
Depression 1,1±0,13 4,0±0,08 * 4,7±0,09 */**
Bitterness in the mouth 1,5±0,22 4,3±0,08 * 4,8±0,12*/**
Dryness in the mouth 1,7±0,12 4,1±0,16 * 4,7±0,15*/**
Nausea 1,5±0,17 4,0±0,05 * 4,6±0,10*/**
Bloating 1,9±0,12 4,5±0,15 * 4,6±0,17 *
Itchy skin 1,6±0,08 4,6±0,07 4,9±0,02*/**
Heaviness in the right subcostal area 2,4±0,12 4,4±0,11* 4,9±0,09*/**
Hepatomegaly 3,2±0,13 4,1±0,10 * 4,7±0,09*/**

notes: Scale of assessment: 1 point - negative effect; 2 points - no effect; 3 points-satisfactory; 
4 points - good; 5 points - very good.

* - differences are probable compared to the group of patients treated with Essentsial H (p<0,05); 
** - the differences are likely compared with the group of patients treated with adenosylmethionine (p<0.05)
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Table 2. Biochemical parameters of the functional state of the liver and kidneys in patients 
with non-alcoholic steatohepatitis and chronic kidney disease І-ІІ st. in the dynamics of treatment (M±m)

Indicator
Practically 

healthy 
person, n=20 G

ro
up Before 

treatment After 30 days After 90 days After 3 months of 
treatment

Total bilirubin, 
μmol/l 19,2±1,12

1 35,2±1,03 * 30,9±4,1* 28,9±3,8 * 25,2±3,7 */**
2 35,6±1,08 * 24,8±1,01 **/# 20,2±0,76 **/# 19,1±0,73 **/#

3 35,3±1,16 * 20,2±1,05 
**/#/***

16,9±0,83 
**/#/*** 16,2±0,48 **/#/***

Direct bilirubin, 

μmol/l
4,5±0,25

1 10,2±0,35 * 9,5±0,97 * 8,9±1,10 * 7,4±0,73 */**
2 10,1±0,37 * 5,7±0,21 **/# 4,7±0,05 **/# 4,6±0,05 **/#

3 10,1±0,31 * 5,0±0,13 **/#/*** 4,4±0,03 
**/#/*** 4,4±0,04 **/#/***

Indirect bilirubin, 

μmol/l
14,7±0,43

1 25,0±1,13 * 21,4±0,27 */** 20,0±0,45 */** 17,8±1,23 **
2 25,5±1,08 * 19,1±0,35 */**/# 15,5±0,35 **/# 14,5±0,64 **/#

3 25,1±1,16 * 15,2±0,21 
**/#/***

13,5±0,37 
**/#/***

11,8±0,52 
*/**/#/***

AST,

μmol/hour×l
0,39±0,01

1 1,25±0,02* 1,11±0,02 */** 0,8±0,02 */** 0,6±0,03 */**
2 1,24±0,01 * 0,6±0,01 */**/# 0,4±0,01 **/# 0,4±0,03 **/#

3 1,25±0,01 * 0,5±0,01 
*/**/#/***

0,3±0,01 
**/#/*** 0,4±0,02 **/#

ALT, 

μmol/hour×l
0,38± 0,014

1 1,4±0,02 * 1,2±0,08 * 0,8±0,03 */** 0,7±0,05 */**
2 1,4±0,02 * 0,6±0,02 */**/# 0,5±0,02 */**/# 0,4±0,02 **/#

3 1,4±0,01 * 0,5±0,02 
*/**/#/***

0,4±0,01 
**/#/*** 0,4±0,01 **/#

Total protein, g/l 76,13±2,12
1 60,30±2,11* 65,26±2,25 * 66,5±2,39 * 70,3±2,53 **
2 60,31±1,92* 75,8±2,31** 78,2±2,04 **/# 81,2±2,31 **/#
3 60,28±1,84* 80,2±2,37 **/# 82,3±2,13 **/# 82,6±2,12 **/#

Albumìn, %
59,37±

2,23

1 43,63±2,33* 45,32±1,97 * 50,42±1,79 * 51,0±1,92 *
2 43,62±2,34 * 54,83±1,35**/# 59,27±1,25 **/# 59,8±1,18 **/#
3 43,63±2,35 * 57,15±1,42 **/# 60,42±1,34 **/# 60,1±1,24 **/#

Bile acid, mmol/l 1,27±0,01

1 2,83±0,06 * 2,74±0,35 * 2,72±0,53 * 2,60±0,17 *
2 2,81±0,08 * 2,12±0,03 */**/# 1,57±0,05 **/# 1,39±0,04 **/#

3 2,82±0,07 * 1,94±0,05 
*/**/#/***

1,36±0,02 
**/#/*** 1,20±0,05 **/#/***

Thymol test, 
conditional units 2,82±0,13

1 4,30±0,15* 4,24±0,21* 4,13±0,13* 4,01±0,21 *

2 4,33±0,13* 3,53±0,17 */**/# 3,21±0,07 
*/**/# 3,09±0,08 **/#

3 4,32±0,12* 3,41±0,10 */**/# 2,90±0,06 
*/**/#/*** 2,76±0,07 **/#/***

Glomerular 
filtration rate, ml/
min

117,0±3,37

1 78,5±3,26* 80,2±3,75* 82,7±3,14* 87,3±3,79*
2 78,3±3,25* 96,5±2,43 */**/# 100,2±2,64 **/# 105,8±2,28 **/#

3 78,6±3,28* 106,8±2,27 
*/**/#/***

112,5±2,51 
**/#/*** 116,1±2,39 **/#/***

notes: * the difference is probable compared to the indicator for practically healthy persons (p<0,05); 
** the difference is probable compared with the indicator before treatment (p<0,05); 

# - the difference is probable compared to the indicator after treatment in patients in group 1 (p<0.05); 
*** - the difference is probable compared to the indicator after treatment in patients in group 2 (p<0,05)
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ment in patients 2nd  and 3rd  groups: respectively, 2.3 and 
2.8 times (p<0.05), compared with only the tendency 
to decrease (p>0.05)  in group 1 , with a probable in-
tergroup difference (p<0,05). It should be noted that 
the activity of AST and ALT in patients with NASH 1 
group in the treatment dynamics remained significantly 
elevated during the entire observation period, which re-
quired the appointment of an additional course of treat-
ment. The use of SAM and SAM with V also produced 
a powerful anti-inflammatory effect. Thus, in patients 
with 2nd- and 3rd-  groups in the dynamics of treatment, 
the thyme test decreased by 1.2 and 1.3 times (p<0.05) 
with unlikely changes in group 1 (p> 0.05); The al-
bumin / globulin ratio increased by 1.3 and 1.4 times 
(p<0.05) versus the growth trend in group 1 (p> 0.05). 
The highest anti-inflammatory effect of SAM therapy 
with V versus the appointment of SAM alone is evi-
denced by the results of the study of the thyme sample 
after 90 days of treatment: a decrease of 1.3 and 1.5 
times (p<0.05) and 3 months later after treatment with 
a stable normalization of the indicator (p>0.05).

In the dynamics of treatment with SAM and SAM 
with V, a significant increase in the liver protein func-
tion was found (albumin content in the 2nd and 3rd 
groups increased 1.3 times (p<0.05) versus 7.7% (p> 
0.05) in group 1 ) and a probable increase in the con-
tent of total protein in the blood, respectively, in 1,3 
and 1,4 times (p<0,05) versus 1,2 times in group 1, 3 
months after treatment (p<0,05). Thus, SAM possess-
es powerful membrane-stabilizing properties, stably 
eliminates the manifestations of cytolysis, cholestasis, 
mesenchymal-inflammatory syndrome, increases the 
albumin-synthesizing function of the liver in patients 
with NASH and prevents the loss of albumins in the 
conditions of CKD І-ІІ st. At the same time, complex 
therapy SAM with V is superior to the effectiveness of 
correction of these syndromes due to the implementa-
tion of powerful metabolic, antioxidant, antihypoxant, 
energy-specific properties of Meldonium [6-8] and may 
be recommended for the introduction into the practice 
of internal medicine and gastroenterology for treatment 
NASH on the background of obesity and CKD I and II 
stages.

Analyzing the functional status of the kidneys in the 
examined patients in the dynamics of treatment, it should 
be noted that the proposed therapy of SAM and SAM with 
V contributed to the correction of a significantly reduced 
GFR (Table 2) after 30 days treatment with an increase 
of 1.2 and 1.4 times, respectively (p<0.05). In the distant 
term, a stable normalization of the indicators in patients 
with 2nd and 3rd groups was observed, with an increase of 
1.3 and 1.5 times, respectively (p<0.05). 

The established nephroprotective properties of SAM 
that are potentially Meldonium are probably due to the 
ability of these drugs to eliminate endothelial dysfunc-
tion, improve microcirculation, and prevent the progres-
sion of kidney fibrosis.

Conclusion. S-adenosylmethionine (ahepta) in a dose 
of 600 mg sublingually in patients with non-alcoholic 
steatohepatitis on the background of obesity and chronic 
kidney disease of the 1st and 2nd st. produces powerful 
membrane-stabilizing effects on the affected hepatocytes, 
stably eliminates the clinical manifestations of the dis-
ease, the intensity of cytolysis, cholestasis, mesenchymal-
inflammatory syndrome, inhibits the progression of hepatic 
and renal dysfunction (increases the albumin-synthesizing 
function of the liver, the velocity of glomerular filtration) by 
optimizing the control of fibrosis of the liver and kidneys. 
Complex therapy with S-adenosylmethionine (ahape) and 
Meldonium (500 mg / day vasonate) is superior to the correc-
tion of these syndromes NASH and CKD, since the vasonate 
potentially potentiates the action of S-adenosylmethionine in 
acute and distant observation periods.

Promising further research in this area. is the es-
tablishment of probable mechanisms of the influence of 
S-adenosylmethionine and Meldonium on the course of 
chronic kidney disease and non-alcoholic steatohepatitis 
on the background of obesity, the intensity of oxidative 
and nitrosatitistic stress, functional state of the endothe-
lium and the intensity of fibrous reactions in the liver and 
kidneys.
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SUMMARY

CLINICAL EFFICACY OF S-ADENOSYLMETHI-
ONINE IN PATIENTS WITH NON-ALCOHOLIC 
STEATOHEPATITIS AND CHRONIC KIDNEY 
DISEASE I-II STAGE

Antoniv A., Antofiychuk N., Danylyshina T., 
Trefanenko I., Shuper V.

Higher State Educational Institution of Ukraine “Bukov-
inian State Medical University”, Chernivtsi, Ukraine

The article presents a theoretical generalization of the 
results of the clinical efficacy of S-adenosylmethionine in 
patients with non-alcoholic steatohepatitis (NASH) in co-
morbidity with obesity and chronic kidney disease (CKD) 
of the 1st-2nd stages. 

The objective of the article was to determine the likely 
effect of S-adenosylmethionine and Meldonium on the 
clinical course of non-alcoholic steatohepatitis (NASH) 
and chronic kidney disease (CKD) of the I-II stages.

We examined 75 patients with NASH with comorbid 
obesity I degree and CKD I and II dgrees. To determine 
the efficacy of the treatment, 3 groups of patients were 
randomized according to age, sex, degree of obesity, ac-
tivity of the cytolytic syndrome of NASH and the stage 
of the CKD. 

SAM possesses powerful membrane-stabilizing proper-
ties, stably eliminates the manifestations of cytolysis, cho-
lestasis, mesenchymal-inflammatory syndrome, increases 
the albumin-synthesizing function of the liver in patients 
with NASH and prevents the loss of albumins in the condi-
tions of CKD І-ІІ st. At the same time, complex therapy of 
SAM and vazonate is superior to the effectiveness of correc-
tion of these syndromes due to the implementation of pow-
erful metabolic, antioxidant, antihypoxant, energy-specific 
properties of Meldonium and may be recommended for the 
introduction into the practice of internal medicine and gas-
troenterology for treatment NASH on the background of 
obesity and CKD I and II stages.

The established nephroprotective properties of SAM 
that are potentiated by Meldonium are probably due to 
the ability of these drugs to eliminate endothelial dysfunc-
tion, improve microcirculation, and prevent the progres-
sion of kidney fibrosis.

S-adenosylmethionine (ahepta) in a dose of 600 mg 
sublingually in patients with non-alcoholic steatohepatitis 
on the background of obesity and chronic kidney disease 
of the 1st and 2nd st. produces powerful membrane-sta-
bilizing effects on the affected hepatocytes, stably elimi-
nates the clinical manifestations of the disease, the inten-
sity of cytolysis, cholestasis, mesenchymal-inflammatory 
syndrome, inhibits the progression of hepatic and renal 
dysfunction (increases the albumin-synthesizing function 
of the liver, the velocity of glomerular filtration) by op-
timizing the control of fibrosis of the liver and kidneys. 

Complex therapy with S-adenosylmethionine (ahape) and 
Meldonium (500 mg /day)(vasonate) is superior to the 
correction of these syndromes NASH and CKD, since the 
vasonate potentially potentiates the action of S-adenosyl-
methionine in acute and distant observation periods.

Keywords: non-alcoholic steatohepatitis, chronic kid-
ney disease, clinical syndromes, S-adenosylmethionine.
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Целью данного исследования явилось определе-
ние вероятного эффекта S-аденозилметионина и мель-
дония на клинический курс неалкогольного стеатоге-
патита и хронического заболевания почек I-II стадии.

Исследованы 75 пациентов с неалкогольным сте-
атогепатитом, сопутствующим ожирением I степени, 
хроническим заболиванием почек I и II стадии. Для 
определения эффективности лечения были рандоми-
зированы, в зависимости от возраста, пола, степени 
ожирения, активности цитолитического синдрома 
безалкогольного стеатогепатита и стадии хроническо-
го заболивания почек, три группы пациентов.

Установленные нефропротекторные свойства 
S-аденозилметионина, потенциированые мелдонием, 
вероятно, связаны с способностью этих препаратов 
устранять эндотелиальную дисфункцию, улучшать 
микроциркуляцию и предотвращать прогрессирова-
ние фиброза почек.

S-аденозилметионин (Агепта) в дозе 600 мг су-
блингвально у пациентов с неалкогольным стеатогепа-
титом на фоне ожирения и хронического заболевания 
почек I-II стадий оказывает сильное мембрано-ста-
билизирующее действие на пораженные гепатоциты, 
стабильно устраняет клинические проявления забо-
левания, интенсивность цитолиза, холестаза, мезен-
химально-воспалительного синдрома, ингибирует 
прогрессирование печеночной и почечной дисфунк-
ции путем оптимизации контроля фиброза печени и 
почек. Комплексная терапия с S-аденозилметионином 
(Агепта) и мельдонием (Вазонат) 500 мг/день пре-
восходит коррекцию синдромов неалкогольного сте-
атогепатита и хронического заболевания почек, по-
скольку Вазонат потенциально потенцирует действие 
S-аденозилметионина в острые и отдаленные перио-
ды наблюдения.
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reziume

S-adenozilmeTioninis klinikuri efeqturo-
ba pacientebSi araalkoholuri steatohepa-
titiT da Tirkmlebis daavadebis I-II  qroni-
kuli stadiiT

a. antoniv,  n. antofiCuki,  t. daniliSina, 
i. trefanenko, v. Superi

bukovinis saxelmwifo samedicino univer-
siteti, Cernovci, ikraina

kvlevis mizans Seadgenda S-adenozilme-
Tioninis da meldoniumis SesaZlo efeqtis 
gansazRvra araalkoholuri steatohepati-
tis da Tirkmlebis daavadebis I-II  qroni-
kuli stadiis klinikur kursze.

gamokvleulia 75 pacienti araalkoho-
luri steatohepatitiT, Tanmxlebi I  xaris–
xis simsuqniT da Tirkmlebis  qronikuli 
I-II  stadiis daavadebiT. mkurnalobis efeq-
turobis gansazRvrisaTvis pacintebi asa-
kis, sqesis, simsuqnis xarisxis, araalko-
holuri stereohepatitis citolizuri 
sindromis aqtivobis da Tirkmlebis qroni–
kuli daavadebis stadiis mixedviT rando-
mizebuli iyo sam jgufad.

S-adenozilmeTioninis dadgenili nefro-
proteqtoruli Tvisebebi, potencirebuli 
meldoniumiT, savaraudod, dakavSirebulia 
am preparatebiT endoTeluri disfunqciis 
moxsnis, mikrocirkulaciis gaumjobesebis 
da  Tirkmlis fibrozis Tavidan acilebis 
SesaZleblobasTan.

S-adenozilmeTionini (agepta), doziT 600 
mg sublingvurad, pacientebSi araalkoho-
luri steatohepatitiT simsuqnis da Tirk-
mlis qronikuli daavadebis I-II  stadiis 
fonze, RviZlisa da Tirkmlebis fibrozis 
kontrolis gziT dazianebul hepatociteb-
ze avlens Zlier membran-mastabilizebel 
moqmedebas, stabilurad aqrobs daavadebis 
klinikuri gamovlinebebs, amcirebs ci-
tolizis, qolestazis, mezenqimur-anTebiTi 
sindromis intensivobas, ainhibirebs RviZlis 
ukmarisobis da Tirkmlis disfunqciis pro-
gresirebas.

S-adenozilmeTioniniT (agepta) da mel-
doniumiT (vazonati, 500 mg/dReSi) kompleq-
suri Terapia aumjobesebs araalkoholuri 
steatohepatitis da Tirkmlebis qronikuli 
daavadebis  sindromebis koreqcias, vinaidan 
vazonati dakvirvebis mwvave da grZelvadian 
periodebSi axdens S-adenozilmeTioninis 
moqmedebis potencirebas.

THE IMPACT OF 12-MONTH GROWTH HORMONE REPLACEMENT THERAPY 
ON LIPID METABOLISM AND ADIPOSE TISSUE DISTRIBUTION IN GEORGIAN PATIENTS 

WITH ADULT GROWTH HORMONE DEFICIENCY

Bostoganashvili N., Zerekidze T., Janjgava Sh., Lomidze M.

Iv. Javakhishvili Tbilisi State University, Department of Clinical Endocrinology; 
National Institute of Endocrinology”, Tbilisi, Georgia

Adult Growth hormone deficiency (AGHD) is a rare 
disorder, which is characterized by the inadequate growth 
hormone (GH) secretion from the anterior pituitary gland. 
AGHD has been estimated to affect 1 in 100,000 people 
annually. About 15-20% of cases represent the transition 
of childhood GH deficiency into adulthood. The disorder 
affects males and females equally [1].

The primary causes of AGHD are different hypotha-
lamic-pituitary lesions, including trauma, surgical injury, 
subarachnoid hemorrhage and etc. GHD often coincides 

with the discovery of pituitary tumors, usually between 
the fourth and fifth decades of life [9]. AGHD causes 
several symptoms: reduced lean body mass, increased 
visceral fat, premature atherosclerosis, abnormal carbo-
hydrate and lipoprotein metabolism, impaired cardiac 
function, reduced exercise capacity and decreased bone 
mineral density [5]. Recent cross-sectional surveys from 
various countries have confirmed much higher prevalence 
of cardiovascular and metabolic disorders in patients with 
GHD, in comparison with the general population [10].
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Trials on recombinant human GH have begun since 
1980’ and since that period large amount of data has been 
accumulated. Recent double-blind, randomized, placebo-
controlled trials have shown a remarkable decrease in 
low-density lipoprotein cholesterol (LDL) and total cho-
lesterol levels, following the GH replacement treatment in 
GHD adults, compared to the baseline values. In addition, 
GH treatment has shown beneficial impact on body fat 
distribution [2,6,7]. Furthermore, patients reported a sig-
nificant improvement of their quality of life [3,8].

Several studies show not remarkable, but partial im-
provement of lipid profile after GH treatment. One of the 
authors reported a significant reduction of total cholester-
ol levels after 6 months of GH treatment, however plasma 
triglycerides elevated [4].

The impact of GH replacement therapy on lipid profile 
and body fat distribution was never studied in Georgian 
people. As GHD is one of the reasons of dyslipidemia and 
increased visceral fat mass, we decided to evaluate the 
effect of GH replacement therapy on plasma lipid metabo-
lism and fat distribution in our population. 

Material and methods. Double-blind, placebo con-
trolled study was carried at the National Institute of En-
docrinology (Tbilisi, Georgia). The study protocol was 
approved by local ethics committee.

Inclusion criteria for the study were: diagnoses of 
acquired growth hormone deficiency, age ≥18 years, 
compensation on replacement hormone doses (vaso-
pressin, thyroid, adrenal) for at least 6 months prior to 
the screening. 

Patients were excluded from the study if: there was a 
contraindications to GH treatment; participation in other 
clinical trial within 6 months of screening; active malig-
nant diseases (except the surgically removed basal cell 
carcinoma ); a new diagnosis of pituitary adenoma within 
the 15 months of screening; presence of untreated adrenal 
insufficiency; active acromegaly in the past 4 years or ac-
tive Cushing's syndrome in the past 1,5 year; diagnosis of 
type 1 diabetes mellitus or uncontrolled type 2 diabetes 
mellitus ( HBA1c ≥8%).

Based on inclusion and exclusion criteria twenty 
patients (11 females and 9 males) were enrolled in a 
randomized, double blind, placebo-controlled study 
(Table 1).

All patients were randomly distributed into two 
groups. Patients in the first group were treated with GH 
and patients in the second group were given placebo. 

A Human growth hormone, comprised of the authen-

tic human GH sequence was injected intramuscularly. The 
starting dose was 0,33 IU/kg and later was down titrated 
by ≈ 25-50%, according to individual characteristics. 

All patients in both groups were recommended to fol-
low healthy diet. Dietary recommendations were changed 
every 2 months. Other medications that could affect lipid 
metabolism and body distribution were forbidden during 
the whole study period. 

GH deficiency was defined biochemically, based on 
the results of the blood GH, IGF and IGF binding protein 
3 tests. All of them were essayed immunoenzymatically.
GH deficiency was defined on the basis of stimulated GH 
response to insulin-induced hypoglycemia (blood glu-
cose, ~2.2mmol/L) less than 10mU/l. According to test 
results, most patients had severe GH deficiency (below 
4 mU/l). 

In order to determine impact of the GH treatment on 
the lipid spectrum and adipose tissue distribution, the as-
sessments were collected on baseline and after 6 and 12 
months of the study. 

 Serum cholesterol and triglyceride levels were as-
sayed enzymatically. High density lipoprotein (HDL) 
cholesterol was assayed after precipitation of other lipo-
proteins with dextran sulfate and magnesium. LDL cho-
lesterol was calculated from Fried Wald’s formula.

Fat mass distribution was analyzed by dual-energy x-
ray absorptiometry (DXA) in the following areas: Legs, 
Trunk, Android, Gynoid and total body. Adipose tissue 
was calculated in the percentages. 

Data were analyzed by SPSS 18 (SPSS Inc., Chicago, 
IL, USA).All data are presented as the mean +- SD or 
median (range). ANOVA test was used to see the differ-
ences in group means in normally distributed data, in case 
of non-normally distributed data, the Mann-Whitney U 
test andWilcoxon’s test were used for unpaired and paired 
comparisons, respectively.

Results and their discussion. A total of 20 patients 
were enrolled in the study. At baseline, all patients in 
both groups had dyslipidemia. After 12 months of treat-
ment mean values of low density lipoprotein cholesterol 
(LDL-CH), total cholesterol (CH) and triglycerides (TG) 
were increased in GH treated patients, compared to the 
control group (median increase in LDL-CH, CH and TG 
were 0.1mmol/l, 0.1mmol/l and 0.3mmol/l, respectively). 
In contrast, the favorable effect was seen in high density 
lipoprotein cholesterol (HDL-CH) levels with the median 
increase in 0.2mmol/l). The most significant increase was 
shown by TG (Fig. 1).

Table 1. General characteristics of the study population
GH replacement group n=10 Placebo group n=10

 Sex 
Females 8 3
Males 2 7

BMI (kg/m2) 28.9 ± 2.8 27.6 ± 3.9
Duration of Hypopituitarism 2 yrs±3months 2yrs±5 months
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Fig. 1. Percentage change in median lipid profile (TG, 
Total CH, HDL, LDL) in the treatment group

The total CH /HDL and LDL/HDL cholesterol ratios 
were not decreased either. However, there was a decrease 
of total CH, LDL-CH and TG levels in control group. 
None of the patients received statin therapy or other addi-
tional medications that could have effect on lipid metabo-
lism, thus we presume, it could be result of the healthy 
diet and physical activity, which was better followed in 
the control group (Table 2). 

The percentage of body fat distribution was also ele-
vated in all examined areas in the treatment group (DXA: 
Legs +10.22%, Trunk: +7.43%, Android: +5.59%, Gy-
noid: +10.59%, Total body :+7.6%) after 6 and 12 month 
of GH replacement therapy.

 In the control group the values of fat distribution 
in different areas, obtained after 6 and 12 months of 
the study, were almost similar to the baseline values 
(Table 3).

Fig. 2. Trend of total fat (Region %Fat) in GH 
treatemnt and control groups (% change vs previous)

When the results were adjusted by the gender or by 
presence or absence of additional pituitary hormone defi-
ciencies, the results remained the same. 

It is evident, that our study has not shown any im-
provements in lipid profile and body fat distribution in 
GH treated patients. Dyslipidemia was worsened after 
12 months of GH replacement therapy, while patients 
in the placebo group had showed much better results of 
the whole lipid profile. Moreover, we cannot consider 
the elevation of HDL-CH in the GH group as the partial 
improvement, because the same trend was seen in the 
patients from the control group. Furthermore, there was 
an increase in adipose tissue distribution percentages in 
GH treated patients, compared to the control group pa-
tients. Thus, according to our results, the role of GH in the 
improvement of lipid spectrum in aGHD patients can be 
considered as ineffective. 

 The results of our study were not in line with Beshy-
ah-Henderson’s study results, which showed complete 
improvement of lipid profile in aGHD patients, after 
18 months of GH therapy [2]. Murray’s and coworkers’ 

Table 2. GH effect on lipid profile in treatment and placebo groups (the mean ± SD), mmol/l
Lipid 
Profile Treatment group Control group 

Total cholesterol 5.44±1.1 5.49±1.1 5.54±0.9 4.96±1.2 4.9±1.27 4.8 ±0.97
HDL-CH 0.8 ±0.7 0.95±0.23 1±0.8 1.2±0.98 1.25±0.7 1.35 ±1.1
LDL-CH 3.55 ±1.3 3.59±1.6 3.65±1.5 3.1±1.12 3±1.2 2.9 ±1.3

Triglycerides 2.2 ±0.56 2.4±1.1 2.5±0.4 1.5±0.9 1.5±0.8 1.4 ±0.7

Table 3. Percentages of Adipose tissue distribution in different areas on baseline level 
and after 6 and 12 months of the study in GH treatment and control groups

Areas Treatment group Control group

Legs 28.12%±5.41 30.4%±3.45 38.34%± .56 29.22%±4.66 30.27%±4.23 30.12%±7.77
Trunk 38.24%±7.88 43.33%±4.44 45.67%± 5.98 40.4%±5.55 40.6%±4.99 39.9%±4.5

Android 42.21%±8.72 43.3%±5.56 48.8 %± 5.99 45.23%±6.78 46%±6.89 45.77%±7.1
Gynoid 35.11%±4.45 40.8%±5.9 45.7%± 4.78 39.2%±5.51 40.44%±5.14 40.2%±5.07
Total 32.3%±6.65 35.5%±5.45 39.9%±7.34 34.77%±5.56 34.9%±6.11 35.2% ±6.76

Statistically 68% of repeat scans fall within 1SD (±0.8%)
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study has also shown a remarkabledecrease in LDL and 
totalcholesterol levels in the GHD adults, following GH 
replacement treatment,compared to the baseline level and 
the same profile of placebo group [7]. The reason of re-
markably different results may be various including envi-
ronment, nutritional habits, lifestyle and etc. Moreover, 
there are some other important factors that might influ-
ence the results, such as different GH doses or injection 
frequency, preexisting lipid profile, coexisting illnesses 
and etc.

 Though our study has not shown expected improve-
ment in lipid profile and body fat distribution it still has 
practical values. Present study is a good example that 
people in different countries differ between each other 
and performance of national studies are important to de-
termine the effect of treatment for individual population.

 Our study had several limitations, such as small study 
population and the short study duration. In hope to receive 
favorable effect on study parameters we decided to pro-
long the trial for the next 12 months. 

Conclusion. Twelve-month GH replacement ther-
apy in Georgian adults with GHD did not show benefi-
cial effect on lipid profile and body fat distribution. As 
12-month study period might not be enough to determine 
the full impact of GH on lipid profile and body fat distri-
bution we decided to prolong the observation for the next 
12 months. 
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SUMMARY

THE IMPACT OF 12-MONTH GROWTH HOR-
MONE REPLACEMENT THERAPY ON LIPID 
METABOLISM AND ADIPOSE TISSUE DISTRI-
BUTION IN GEORGIAN PATIENTS WITH ADULT 
GROWTH HORMONE DEFICIENCY

Bostoganashvili N., Zerekidze T., Janjgava Sh., 
Lomidze M.

Iv. Javakhishvili Tbilisi State University, Department of 
Clinical Endocrinology; National Institute of Endocrinol-
ogy”, Tbilisi, Georgia

Growth hormone deficiency (GHD) is one of the rea-
sons of significant metabolic morbidities inchildren and 
adults. The aim of our study was to evaluate the impact of 
growth hormone (GH) replacement therapy on lipid pro-
file and adipose tissue distribution in adults with GHD.

Twenty hypopituitary adults, aged 40.75±2.2 years (mean 
± SE, range 20.5-60), with adult onset GHD (aGHD) were 
enrolled in a randomized, double blind, placebo-controlled 
study. 10 patients received recombinant growth hormone in-
jection once weekly for 12 months, and the rest 10 patients 
(as control group) received placebo. The patients were se-
lected from the basis of National Institute of Endocrinology. 

After 12 months of treatment mean values of low den-
sity lipoprotein cholesterol (LDL-CH), total cholesterol 
(CH) and triglycerides (TG) were increased in GH treated 
patients, compared to the control group (median increase 
in LDL-CH, CH and TG were 0.1 mmol/l, 0.1 mmol/l and 
0.3mmol/l, respectively). In contrast, the favorable effect 
was seen in high density lipoprotein cholesterol (HDL-
CH) levels with the median increase of 0.2 mmol/l). Fur-
thermore, there was an increase in adipose tissue distri-
bution percentages, in GH treated patients (DXA: Legs 
+10.22%, Trunk: +7.43%, Android: +5.59%, Gynoid: 
+10.59%, Total body: +7.6%), compared to the control 
group, in which adipose tissue distribution was slightly 
improved or remained unchanged. 

Since the results of 12-month growth hormone treat-
ment therapy did not show any improvements in lipid pro-
file and adipose tissue distribution, the decision was made 
to prolong the study for the next 12 months. 
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Keywords: growth hormone deficiency, pituitary 
gland, lipid profile, adipose tissue distribution, growth 
hormone replacement therapy.

РЕЗЮМЕ

ВЛИЯНИЕ ЗАМЕСТИТЕЛЬНОЙ ТЕРАПИИ ГОР-
МОНОМ РОСТА НА ЖИРОВОЙ ОБМЕН И РАС-
ПРЕДЕЛЕНИЕ ЖИРОВОЙ ТКАНИ У ВЗРОС-
ЛЫХ ПАЦИЕНТОВ С ДЕФИЦИТОМ ГОРМОНА 
РОСТА, РЕЗУЛЬТАТЫ 12-МЕСЯЧНОГО ИССЛЕ-
ДОВАНИЯ

Бостоганашвили Н.Д., Зерекидзе Т.В., 
Джанджгава Ш.Г., Ломидзе М.П.

Тбилисский государственный университет им. И. Джа-
вахишвили, кафедра клинической эндокринологии; 
Национальный институт эндокринологии, Тбилиси, 
Грузия

Дефицит гормона роста является причиной мета-
болического расстройства как у детей, так и взрослых. 

Целью данного исследования явилась оценка эф-
фективности заместительной терапии гормоном ро-
ста для улучшения метаболизма липидов и распре-
деления жировой ткани у взрослых с приобретенным 
дефицитом гормона роста.

В исследовании приняли участие 20 пациентов 
Национального института эндокринологии с дефи-
цитом гормона роста, из них 11 женщин и 9 мужчин 
(средний возраст 40,75±2,2 лет). Рандомизированное 
исследование проведено посредством двойного сле-
пого метода. 10 пациентам проведена заместительная 
терапия гормоном роста, остальные составили группу 
контроля без терапии. 

Спустя 12 месяцев пациентам основной и кон-
трольной групп проведено биохимическое исследо-
вание крови. Результаты процентного распределения 
жировой ткани и липидного профиля у пациентов 
основной группы были следующими: липопротеин 
низкой плотности и общий индекс холестерина соста-
вили, в среднем, 0,1 ммоль/л, скорость триглицеридов 
увеличилась в сравнении с первоначальными данны-
ми, в среднем, по группе на 0,3 ммоль/л. Удовлетво-
рительный результат выявлен со стороны липопроте-
ина высокой плотности в увеличении показателей, в 
среднем, на 0,2 ммоль/л. 

Отрицательные результаты выявлены в процент-
ном распределении жировой ткани пациентов основ-
ной группы, которое определялось методом двойной 
энергетической абсорбциометрии: нижние конечно-
сти +10,22%, туловище: +7,43%, абдоминальная часть 
+ 5,59%, гиноидная часть + 10,59%, по всему телу 
+7,6%. Аналогичные показатели у пациентов кон-
трольной группы были слегка улучшены или не были 
изменены.

На основании результатов проведенного исследо-
вания следует заключить, что заместительная терапия 
гормоном роста не оказала положительного эффекта 
на процентное распределение жировой ткани и ли-
пидного профиля. Полученные данные являются ре-
зультатами первого этапа исследования, которое дли-
лось 12 месяцев. 

reziume

zrdis hormonis CanacvlebiTi Terapiis gav-
lena cximovan cvlasa da cximovani qsovi-
lis gadanawilebaze mozrdil pacientebSi 
zrdis hormonis deficitiT, 12-Tviani kvle-
vis Sedegebi

n. bostoRanaSvili, T. zerekiZe, S. janjRava, 
m. lomiZe 

iv. javaxiSvilis saxelobis Tbilisis sa-
xelmwifo universiteti, klinikuri en-
dokrinologiis kaTedra; endokrinologiis 
erovnuli instituti, Tbilisi, saqarTvelo

zrdis hormonis (zh) ukmarisoba warmoad-
gens metaboluri darRvevebis mizezs ro-
gorc bavSvebSi, aseve mozrdilebSi. kvlevis 
mizani iyo zrdis hormonis CanacvlebiTi 
Terapiis (zhCT) gavlenis dadgena lipi-
duri cvlis da cximovani qsovilis gada-
nawilebis maCveneblebze mozrdilebSi zrdis 
hormonis SeZenili ukmarisobiT. 

kvlevaSi monawileobda zrdis hormonis 
ukmarisobis mqone 20 pacienti (11 qali, 9 ma-
makaci), saSualo asaki - 40.75±2.2 w. pacientebi 
SerCeuli iyo endokrinologiis erovnuli 
institutis bazidan. randomuli kvleva Ca-
tarda ormagi brma meTodiT. 10 pacienti, ro-
melic iRebda CanacvlebiT zrdis hormons, 
ganawilda samkurnalo jgufSi, xolo da-
narCeni 10 pacienti, romelic medikaments ar 
iRebda, sakontrolo jgufSi. 

zhCT-is dawyebidan 12 Tvis Semdeg lipi-
duri profilis bioqimiuri da cximovani qso-
vilis procentuli gadanawileba Sefaseba 
instrumentuli gziT rogorc sakvlev, aseve 
sakontrolo jgufebSi. sakvlevi jgufis paci-
entebSi dabali simkvrivis lipoproteinebisa 
da saerTo qolesterinis maCvenebelma saSua-
lod 0,1 mmol/l-iT, xolo trigliceridebis 
maCvenebelma, saSualod, 0,3 mmol/l-iT moimata 
sawyiss maCveneblebTan SedarebiT. damakmayo-
filebeli Sedegi aCvena maRali simkvrivis 
lipoproteinebma, saSualod, 0,2 mmol/l-iT 
matebiT sawyiss maCvenebelTan SedarebiT. 

uaryofiTi Sedegebi gamovlinda cximovani 
qsovilis procentul gadanawilebaSi, ro-
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melic ganisazRvra ormagi energetikuli ab-
sorbciometriT (qveda kiduri +10.22%, torsi 
+7.43%, viscerarul-abdominuri nawili +5.59%, 
ginoiduri nawili +10.59%, mTeli sxeuli 
+7.6%). sakontrolo jgufSi imave gamokv-
levebis maCveneblebi iyo mcired gamoumjobe-

sebuli an ar iyo Secvlili. lipiduri cvlisa 
da cximovani qsovilis procentuli gadana-
wilebis maCveneblebis gaumjobesebis mxriv, 
zhCT ar aRmoCnda efeqturi. aRniSnuli mona-
cemebi warmoadgens 12-Tviani periodis  Sema-
jamebel Sedegebs. 

ПАТОЛОГИЯ КОЖИ ПРИ САХАРНОМ ДИАБЕТЕ: 
КЛИНИКО-ПАТОГЕНЕТИЧЕСКИЕ КОРРЕЛЯЦИИ (ОБЗОР)

1Кочет К.А., 1Литус И.А., 1Свистунов И.В., 2Сулаева О.Н.

1Национальная медицинская академия последипломного образования им. П.Л. Шупика; 
2Украинский научно-практический центр эндокринной хирургии, 
трансплантации эндокринных органов и тканей МОЗ Украины 

Согласно данным Всемирной Организации Здраво-
охранения (ВОЗ) за 2014 г., количество больных сахар-
ным диабетом (СД) среди взрослого населения планеты 
составило около 422 миллионнов [5]. Среди осложнений 
СД клиническую и социальную значимость имеет диа-
бетическая ангиопатия, полинейропатия, ретинопатия, 
нефропатия, синдром диабетической стопы. [5,16]. Так-
же немаловажную роль играет и диабетическая дермо-
патия, на которую клиницистам стоит обращать внима-
ние. По сведениям разных авторов, дерматологические 
проблемы наблюдаются у 40-70% пациентов с СД [8,14]. 
Причем риск развития патологии кожи при СД обратно 
коррелирует с эффективностью коррекции метаболиче-
ских нарушений, варьируя в пределах 30-60% при адек-
ватном гликемическом контроле, до 94% при его неэф-
фективности [9]. 

При обсуждении клинических аспектов патологии 
кожи при СД стоит отметить некоторый дуализм: с 
одной стороны, дерматологические изменения могут 
быть первой клинической манифестацией СД [14], с 
другой – кожа, как наиболее крупный орган, является 
плацдармом реализации ключевых патогенетических 
механизмов развития диабета [15]. 

Как известно, СД может вести к развитию диабет-
специфических поражений кожи (диабетическая дер-
мопатия, диабетическая склеродерма, диабетические 
буллы, диабетические раны) [8]. С другой стороны, 
наличие СД предопределяет более высокую частоту 
развития других дерматологических поражений (ин-
фекции кожи и придатков, воспалительные дермато-
зы, доброкачественные и злокачественные новооб-
разования и пр.) [12,14]. В основе дерматологических 
проблем при СД лежат ключевые системные наруше-
ния, включая микроангиопатию, полинейропатию, 
метаболические нарушения (гипергликемия, конеч-
ные продукты гликозилирования, дислипидемия), на-

рушение иммунологической реактивности [3,9,15]. 
Одним из наиболее ранних и частых неспецифиче-
ских проявлений вовлечения кожи в патологический 
процесс при СД является развитие ксероза и кожного 
зуда, появление которых считается следствием микро-
ангиопатии, ведущей к нарушению трофики и гидра-
тации кожи, дисфункции тучных клеток, а также по-
линейропатии [1,8,12,24]. Последняя ассоциирована 
не только с нарушением сенсорной функции кожи и 
регуляцией сосудистого тонуса, но также с изменени-
ем баланса нейромедиторов и нейротрофических фак-
торов, модулирующих микроциркуляцию, пролифера-
цию и дифференцировку клеток эпидермиса и дермы 
[14,15,18]. Не менее типичным вариантом поражения 
кожи при СД являются кожные инфекции (бактери-
альные или грибковые), которые выявляются, по дан-
ным разных авторов, у 30-42% пациентов, и являются 
отражением нарушения барьерных свойств кожи и 
иммунологической реактивности при СД [8,21]. Хотя 
в современной литературе представлено достаточное 
количество работ, посвященных изучению дермато-
логических проблем при СД, стоит отметить, что они 
в большей степени сфокусированы на описании эпи-
демиологии и клинической картины поражения кожи 
при СД [9,14,19]. Но при этом существует ряд пробе-
лов в интерпретации патогенетических механизмов, 
определяющих развитие патологии кожи при СД. 

Целью данного обзора является анализ механиз-
мов развития различных вариантов патологии кожи 
при сахарном диабете. 

Профилактика развития данных изменений бази-
руется на знанииях ключевых патофизиологических 
механизмов, которые приведены ниже. 

Эффекты гипергликемии и конечных продуктов 
гликозилирования на кожу

В основе развития большинства вариантов пора-
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жения кожи при СД лежит гипергликемия и эффекты 
конечных продуктов гликозилирования (AGEs). Ги-
пергликемия ингибирует пролиферацию и миграцию 
кератиноцитов, синтез белков, вызывает апоптоз эндо-
телиальных клеток, стимулирует синтез оксида азота в 
фагоцитах, ведет к нарушению хемотаксиса и фагоци-
тарной активности нейтрофилов [4,21]. Результатом 
этих изменений является снижение количества клеток 
базального слоя, сглаживание эпидермо-дермальной 
границы, ограничение экспрессии соответствующих 
кератинов и уменьшение общей концентрации ДНК 
в эпидермисе [21,27]. Однако при этом в коже паци-
ентов с СД могут наблюдаться и противоположные 
изменения – усиление пролиферации кератоцитов и 
развитие акантоза, что связывают с эффектами ги-
перинсулинемии и инсулинорезистентности (ИР) 
[11,16]. Кроме того, в эпидермисе кожи пациентов с 
СД определяется нарушение процесса кератинизации, 
сопровождаюшееся увеличением количества и пло-
щади корнеоцитов – терминально дифференцирован-
ных кератиноцитов [12]. Следствием этого является 
развитие гиперкератоза, регистрируемого на ранних 
этапах диабетической дермопатии, при черном акан-
тозе и пр. [14,19]. В роговом слое эпидермиса диабе-
тической кожи отмечено также изменение липидного 
состава: снижение уровня триглицеридов и повыше-
ние уровня церамидов, холестерола и жирных кислот, 
по сравнению с контролем [21]. 

Гипергликемия ведет также к развитию суще-
ственных морфологических и биохимических из-
менений в дерме, которые во многом связаны с 
дисбалансом процессов синтеза и деградации вне-
клеточного матрикса, с последующим нарушением 
гистоархитектоники [27]. Еще 40 лет назад Moczar et 
al. [18] продемонстрировали нарушение ультраструк-
туры фибробластов, выделенных из биоптатов диа-
бетической кожи. AGE напрямую меняют свойства 
коллагена, снижая его растворимость и упругость, по-
вышая ригидность и устойчивость к энзиматической 
деградации при ремоделировании [28]. Последнее 
может объяснять роль AGEs в развитии фиброза при 
диабетической дермопатии и склеродермии. Не ме-
нее важным механизмом склеротических изменений 
в диабетической коже является изменение дифферен-
цировки адипоцитов подкожной жировой клетчатки в 
миофибробласты, с последующей продукцией и нако-
плением коллагена в глубоких слоях кожи, что ведет к 
увеличению ее толщины и ригидности, например, при 
диабетической склеродерме [17]. У ряда пациентов с 
СД данные изменения ведут к нарушению подвижно-
сти суставов кистей и стоп. С другой стороны, диа-
бет сопровождается фрагментацией и исчезновением 
эластических волокон в субэпителиальной зоне дер-
мы, изменением толщины, количества и архитектони-
ки коллагеновых волокон, что вызвано увеличением 
количества матриксных металлопротеиназ (ММР), 
обеспечивающих деградацию компонентов межкле-
точного вещества дермы [10,28]. Последний факт 
(в частности, повышение уровней ММР2 и ММР9 в 
коже при СД) играет критическую роль в снижении 

объема гиалуроновой кислоты и ремоделировании 
микроциркуляторного русла, особенно в тонкой коже 
области лица, волосистой части головы и предплечий 
[17,27]. Эти изменения во многом аналогичны тако-
вым при старении, в связи с чем СД считают одним из 
ключевых промотеров старения кожи [10]. 

Еще одним механизмом промоции старения кожи 
при СД2 является развитие провоспалительных со-
бытий [3]. Конечные продукты гликозилирования, 
образующихся в результате гликирования белков, 
липидов и нуклеиновых кислот [10] являются мощ-
ными стимуляторами образования активных радика-
лов кислорода (АРК), при этом они нарушают работу 
антиоксидантных систем, угнетая элиминацию АРК 
[10,21]. Это в конечном итоге, ведет к нарушению 
функционирования внутриклеточных и внеклеточных 
белков, индуцирующих активацию воспалительных 
цитокинов через путь, запускаемый ядерным фак-
тором κβ (NF-κβ) [21]. Рецепторы к AGEs (RAGE) 
относятся к мультилигандным рецепторам семей-
ства иммуноглобулинов, кодируемых геном, рас-
положенным на 6 хромосоме вблизи генов главного 
комплекса гистосовместимости I и II класса [6], т.е. 
паттернраспознающие рецепторы, связывающие по-
мимо AGEs, ряд других молекул, включая S-100/
кальгрнулин, амфотерин (high motility group protein 
B1 – HMGP-B1), β-амилоидные пептиды. В коже дан-
ный вид рецепторов экспрессируется разными клет-
ками, включая: кератиноциты, дендритные клетки, 
эндотелиоциты, фибробласты, макрофаги [2,6,14]. 
Это определяет провоспалительную активацию как 
иммунных клеток (макрофагов, лимфоцитов), так и 
резидентов кожи – кератиноцитов и фибробластов, в 
которых усиливается экспрессия провоспалительных 
факторов и хемокинов, стимулирующих рекрутирова-
ние лейкоцитов [8,24]. Связывание RAGE с лигандом 
включает несколько сигнальных каскадов, в частно-
сти митоген-активируемые протеинкиназы (MAPKs), 
киназы, регулируемые внеклеточными сигналами 
(ERK) 1 и 2, фосфатидил-инозитол 3 киназу, p21Ras, 
стресс-активируемую киназу/c-Jun-N-терминальную 
киназу и Janus-киназы, вовлеченные в регуляцию кле-
точного роста и гибели [10]. Кроме того, стимуляция 
RAGE в клетках ведет к активации транскрипцион-
ного фактора NF-κB с последующей транскрипцией 
ряда провоспалительных генов [10,28]. Следствием 
этого является увеличение в дерме количества клеток, 
инициирующих воспаление – макрофагов с превали-
рованием М1-фенотипа [3,29]. 

Изменения в коже, связанные с инсулинорези-
стентностью

Несмотря на то, что гипергликемия и AGE явля-
ются общим патогенетическим механизмом СД 1 и 
2 типов, выявлена определенная специфика дерма-
тологических нарушений при разных видах СД. Так, 
специфичными для СД1 типа считаются липоидный 
некроз, витилиго и диабетические буллы [18]. Хотя 
данные варианты поражения кожи описаны и при 
СД2 типа [1,9]. Для последнего более характерными 
являются акрохордоны (фиброэпителиальные поли-
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пы), черный акантоз (acantosis nigricans), эруптивные 
ксантомы, диабетическая склеродерма, андрогенная 
алопеция, акне, псориаз и др. [12,16]. Данная ассо-
циация обусловлена наличием системных изменений 
вследствие метаболического синдрома (дислипиде-
мии, ИР) у пациентов с СД2. Основная часть паци-
ентов с ожирением и СД2 страдают вторичной ИР, 
которая характеризуется сочетанными вариантами из-
менения функционирования инсулиновых рецепторов 
и пострецепторной передачей сигнала. Считается, что 
ИР является результатом накопления и дисфункции 
висцеральной жировой ткани [6]. Гипертрофия ади-
поцитов сопровождается изменением спектра секре-
тируемых адипокинов, накоплением М1 макрофагов 
и лимфоцитов [4]. Следствием этих нарушений явля-
ется системное повышение уровней фактора хемотак-
сиса моноцитов (MCP-1), фактора некроза опухолей 
(TNF-α), интерлейкинов (IL-6, IL-8 и IL-18), лептина, 
резистина и ингибитора активатора плазминогена 
(PAI)-1 [16]. При этом клетки кожи находятся в ус-
ловиях двойного дисбаланса: дефицита инсулина и 
избытка провоспалительных цитокинов [28]. Инсу-
лин играет важную роль в поддержании гомеостаза и 
функционировании кожи. В норме инсулин регулирует 
равновесие между процессами пролиферации и диф-
ференцировки кератиноцитов [11]. Рецепторы к инсу-
лину относятся к семейству рецепторных тирозинки-
наз. К этому семейству относятся также рецепторы к 
многочисленным факторам роста, включая инсулино-
подобый фактор роста (IGF), эпидермальный фактор 
роста (EGF), фактор роста фибробластов (FGF), фак-
тор роста тромбоцитарного происхождения (PDGF), а 
также рецепторы колониестимулирующих факторов 
и некоторых цитокинов [25]. Показано, что гиперин-
сулинемия повышает продукцию IGF-1 и 2 в печени, 
что ведет к повышению системного уровня этих фак-
торов роста [16]. Кроме того, доказана возможность 
перекрестной активации инсулином рецепторов к 
IGF-1, которые экспрессируются кератиноцитами и 
фибробластами, что ведет к повышению пролифера-
ции этих клеток [25]. Активность IGF-1 регулируется 
уровнем IGF-связывающих белков (IGFBPs), которые 
повышают период полужизни IGF-1 и регулируют 
пул метаболически «свободного» IGF-1. У пациентов 
с ожирением и гиперинсулинемией уровни IGFBP-1и 
IGFBP-2 снижаются, что способствует увеличению 
плазменной концентрации свободного IGF-1. Повы-
шение биоактивного IGF-1 стимулирует рост и диф-
ференцировку клеток [14]. Этим объясняются гипер-
кератоз, папилломатоз при черном акантозе, а также 
формирование доброкачественных новообразований 
кожи – акрохордонов [11]. Зачастую усиление проли-
феративных процессов в коже при этом сопровожда-
ется нарушением пигментного обмена, как правило, 
с гиперпигментацией [7,30]. Данный феномен связы-
вают с эффектом активации Е3 рецепторов к проста-
гландину Е2 [30]. Продукция последнего повышает-
ся вследствие усиления экспрессии в кератиноцитах 
и клетках дермы NF-kB и ЦОГ-2 (циклоогсигеназа) 
[15]. Активация Е3-рецепторов меланоцитов сопря-

жена с усилением их пролиферации, повышением 
локального образования МСГ из предшественника – 
проопиомеланокортина, что в конечном итоге ведет к 
накоплению меланина [7,22,30].

Не менее значимым механизмом связи между ИР и 
патологией кожи при СД2 являются эффекты инсули-
на на продукцию половых гормонов. Инсулин и IGF-1 
оказывает мощное стимулирующее влияние на актив-
ность 17-гидроксилазы в яичниках, что определяет 
избыточную продукцию андрогенов, особенно 17-ги-
дроксипрогестерона [11]. Помимо этого, повышение 
уровня инсулина способствует снижению продукции 
в печени SHBG (глобулина, связывающего половые 
гормоны), что определяет более выраженные эффек-
ты свободного тестостерона на клетки мишени [25]. 
В коже мишенями андрогенов является пило-себаце-
озная единица. Увеличение уровня и интенсивности 
трансдукции сигналов андрогенов ведет к росту  про-
лиферации себоцитов, повышению липогенеза и их 
секреторной активности, пролиферации клеток в об-
ласти воронки корня волоса, гиперплазии сальных же-
лез, промотируя развитие акне [11]. Аналогичный эф-
фект на сальные железы оказывает и IGF-1 [25]. IGF-1 
является мощным промотером роста в пубертатном 
периоде и играет центральную роль в развитии акне и 
индукции гиперандрогении [19] и по факту, является 
фактором, обеспечивающим сигнальную взаимосвязь 
между инсулинорезистентностью и развитием акне. 
Кроме того, в исследованиях in vitro показано, что 
инсулин и IGF-1 могут также стимулировать рост во-
лосяных фолликулов, что, по всей вероятности, ведет  
к развитию гирсутизма [21]. Однако возможно и аль-
тернативное влияние избыточного уровня инсулина 
на рост волос. Так, показано, что гиперинсулинемия 
ведет к повышению активности 5-альфа-редуктазы в 
клетках волосяного сосочка, что ведет к увеличению 
конверсии тестостерона в дигидротестостерон, след-
ствием чего является развитие андрогенной алопеции 
[8]. 

Механизмы нарушения периферической толеран-
тности к антигенам при СД 

Спектр дерматологических проблем у пациентов 
с СД имеет определенный парадокс – с одной сторо-
ны пациенты с СД более восприимчивы к развитию 
оппортунистической инфекции, а с другой – у них 
повышается вероятность развития реакций гиперчув-
ствительности, разных вариантов воспалительных 
дерматозов и аутоиммунной патологии [11,16]. Это 
связывают с нарушением функции одного из ключе-
вых модераторов поддержания иммунологического 
гомеостаза кожи – дендритных клеток (ДК). На се-
годня среди ДК кожи принято выделять типичные 
(стабильные) ДК, присутствующие в коже в норме, 
и плазмоцитоидные ДК (пДК), которые появляются 
в коже только при воспалении [2]. По локализации 
типичные ДК делят на эпидермальные клетки Лан-
герганса и дермальные ДК (дДК). После получения 
сигнала о повреждении ДК активируются, захватыва-
ют антиген, а его процесс сопровождается миграцией 
клеток через систему лимфатических сосудов кожи в 
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регионарные лимфатические узлы [2]. При этом ак-
тивация разных ДК имеет различные последствия. 
Предполагается, что основным эффектом активации 
клеток Лангерганса является развитие толерантности 
к антигенам посредством стимуляции Treg (Т-клетки-
супрессоры) [20]. Тогда как созревание дермальных 
ДК может вести к активации разных вариантов им-
мунного ответа через активацию Th1, Th2 или Th17 
[2]. Предполагается, что разные подтипы дДК спо-
собны активировать разные виды иммунного ответа. 
Важнейшим фактором активации и детерминации 
фенотипа ДК является микроокружение, в котором 
находятся эти антиген-презентирующие клетки [20]. 
Последний факт приобретает особое значение в ус-
ловиях СД, обеспечивающего комбинацию в коже 
комплекса патогенетических факторов, включая: ги-
пергликемию, эндотелиальную дисфункцию, оксида-
тивный стресс, цитокиновый дисбаланс, дисфункцию 
тучных клеток [10,24].

Изучение статуса ДК при СД показало весьма про-
тиворечивые данные. С одной стороны, обнаружено, 
что в периферической крови пациентов с СД снижа-
ется количество как миелоидных, так и плазмоцито-
идных ДК [23]. Однако экспериментальные исследо-
вания выявили параллелизм процессов дегенерации 
периферических нервов и развития полинейропатии, 
накопления зрелых ДК в роговице глаза [13]. Анало-
гичные результаты получены другими авторами, до-
казавшими ассоциацию между диабетической нейро-
патией и дисфункцией ДК в периферических тканях 
и органах при СД, отражающих специфику нейро-им-
мунных взаимоотношений при СД в разных тканях. 
Аналогично этому, в коже пациентов с синдромом 
диабетической стопы выявлено повышение количе-
ства ДК, в первую очередь – клеток Лангерганса. При 
этом авторы показали непосредственную связь между 
количеством клеток Лангерганса и вероятностью раз-
вития диабетических ран [25].

К факторам, стимулирующим активацию ДК, по-
мимо классического стимулятора – бактериального 
липополисахарида, относятся активные радикалы 
кислорода, образование которых, как уже было ука-
зано, повышено в условиях гипергликемии. Показано, 
что АРК стимулируют миелоидные ДК, стимулируют 
их активацию и созревание, что может способство-
вать промоции воспалительных событий. Кроме того, 
инсулин и IGF-1 также являются стимуляторами со-
зревания ДК, активируя экспрессию в них scavenger 
receptors (SR-A) и захват окисленных липопротеинов 
низкой плотности [20]. Это предопределяет усилен-
ную активацию дендритных клеток, в том числе в 
коже, в условиях СД2. Активация ДК может стиму-
лировать рекрутирование моноцитов и накопление 
макрофагов [2,26], что связывают с развитием диа-
бетических осложнений. Проведенные ранее иссле-
дования показали, что аналогичная закономерность 
характерна и для кожи - повышение количества ма-
крофагов сопряжено с развитием диабетических ран 
и нарушением их заживления [4,29]. Данный феномен 
определяется нарушением метаболических процессов 

в клетках: дислипидемия ассоциирована с накоплени-
ем липидов в макрофагах, что ведет к особым вари-
антам воспаления, например, при эруптивной ксан-
томе и кольцевидной гранулеме, ассоциированными 
с накоплением в гистиоцитах липидов, задержкой 
механизмов разрешения воспаления и хронизацией 
воспаления [20]. Кроме того, отмечено нарушение ме-
таболизма L-аргинина с усиленной активацией iNOS 
с развитием провоспалительных событий, оксидатив-
ного и нитроксильного стресса, нарушением механиз-
мов разрешения воспаления, прогрессирующей альте-
рацией и фиброзом [3,17,29]. Увеличение количества 
и дисфункция ДК и макрофагов в диабетической коже 
может объяснить более высокую вероятность разви-
тия воспалительных дерматозов, например – псориа-
за, хотя по сей день трактовка ассоциации псориаза и 
СД базируется преимущественно на констатации роли 
ИР. Во-первых, кожные проявления ИР во многом 
аналогичны нарушениям в эпидермисе, наблюдаемым 
при псориазе (гиперпролиферация при нарушенной 
дифференцировке кератиноцитов). Во-вторых, выяв-
ленная тесная ассоциация развития псориаза и мета-
болического синдрома с ИР может объясняться уже 
обсуждаемым фактором хронического воспаления, 
развивающегося в результате дисфункции висцераль-
ной жировой ткани [14]. Так, у пациентов с псориазом 
показано снижение уровня противовоспалительного 
адипонектина при повышении таких провоспалитель-
ных агентов, как оментин, резистин, васфатин, интер-
лейкин-6, а также TNF-α [11]. Последний считается од-
ним из наиболее значимых цитокинов, вовлеченных в 
развитие псориаза [15]. С другой стороны, не менее 
известными является роль TNF-α в нарушении чувстви-
тельности к инсулину через угнетение тирозинкиназной 
активности инсулиновых рецепторов [11,25]. 

Таким образом, СД2 характеризуется высокой 
частотой и вариабельностью поражения кожи. Клю-
чевыми механизмами развития патологии кожи при 
СД2 являются гипергликемия, микроангиопатия, ин-
сулинорезистентность, изменение баланса факторов 
роста и половых гормонов, а также дисфункция анти-
ген-презентирующих клеток и макрофагов кожи. Ком-
плекс этих факторов определяет нарушение барьерной 
функции кожи, дисбаланс процессов пролиферации, 
дифференцировки и гибели клеток, изменение про-
граммы старения кожи, нарушение периферических 
механизмов толерантности к антигенам, что сопрово-
ждается повышением риска развития инфекций, вос-
палительных дерматозов и неоплазий. 

REFERENCES

1. Кочет К.А. Клиническая оценка эффективности ком-
плексного патогенетического лечения больных липоид-
ным некробіозом. Дерматовенерологія. Косметологія. 
Сексопатологія. 2017; 5(1-2): 19-22. 
2. Aliyeva EG, Sulaieva ON. Role of dendritic cells in main-
tenance of the skin structural homeostasis. Morphologia. 
2016;10(3):14-8.
3. Barinov EF, Sulaieva OM, Barinova ME. Molecular mecha-



 
GEORGIAN MEDICAL NEWS  
No 12 (273) 2017

© GMN 45 

nisms of the iNOS regulation disorders in monocytes of patients 
with diabetic foot syndrome. Klin khirurhiia. 2010;4:40-4.
4. Barinov EF, Sulaieva ON, Barinova ME. Blood monocytic 
L-arginine metabolic changes in diabetic foot syndrome. Klin-
icheskaia laboratornaia diagnostika. 2010;5:16-9.
5. Centers for Disease Control and Prevention. National diabe-
tes fact sheet, 2014. http://www.cdc.gov/diabetes/pubs/statsre-
port14/national-diabetesreport-web.pdf.
6. Lan CE, Wu CS, Huang SM et al. High-Glucose Environment 
Enhanced Oxidative Stress and Increased Interleukin-8 Secre-
tion From Keratinocytes: New Insights Into Impaired Diabetic 
Wound Healing. Diabetes. 2013; 62(7):2530-8. 
7. Costin GE, Hearing VJ. Human skin pigmentation: mela-
nocytes modulate skin color in response to stress. Faseb J. 
2007;21(4):976-94. 
8. de Macedo GM, Nunes S, Barreto T Skin disorders in diabetes 
mellitus: an epidemiology and physiopathology review. Diabe-
tol Metab Syndr. 2016;8(1):63.
9. Duff M, Demidova O, Blackburn S. et al. Cutaneous mani-
festations of diabetes mellitus. Clin Diabetes. 2015;33:40-48.
10. Gkogkolou P, Bаhm M. Advanced glycation end prod-
ucts: Key players in skin aging? Dermatoendocrinol. 
2012;4(3):259-70.
11. Gonzаlez-Saldivar G, Rodriguez-Gutiarrez R., Ocampo-
Candiani J. Skin Manifestations of Insulin Resistance: From a 
Biochemical Stance to a Clinical Diagnosis and Management. 
Dermatol Ther (Heidelb). 2017;7(1):37-51.
12. Horton WB, Boler PL, Subauste AR. Diabetes Mellitus and the 
Skin: Recognition and Management of Cutaneous Manifestations. 
South Med J. 2016;109(10):636-646.
13. Leppin K, Behrendt AK, Reichard M et al. Diabetes mellitus 
leads to accumulation of dendritic cells and nerve fiber damage 
of the subbasal nerve plexus in the cornea. Invest Ophthalmol 
Vis Sci. 2014;55(6):3603-15.
14. Levy L, Zeichner JA. Dermatologic manifestations of diabe-
tes. J Diabetes. 2012;4:68-76.
15. Macedo C, Nunes S, Barreto T. Skin disorders in diabetes 
mellitus: an epidemiology and physiopathology review. Diabe-
tol Metab Syndr. 2016;8(1):63
16. Napolitano M., Megna M., Monfrecola G. Insulin Resistance 
and Skin Diseases. Scientific World Journal. 2015;2015:479354.
17. Marangoni RG, Lu TT. The roles of dermal white adipose 
tissue loss in scleroderma skin fibrosis. Curr Opin Rheumatol. 
2017;29(6):585-90.
18. Moczar M, Allard R, Ouzilou J, Robert L, Bouissou H, Ju-
lian M, et al. Structural and biochemical alterations of human 
diabetic dermis studied by H-lysine incorporation and micros-
copy. Pathol Biol. 1976;24:329-36
19. Murphy-Chutorian B, Han G, Cohen SR. Dermatologic 
manifestations of diabetes mellitus: a review. Endocrinol Metab 
Clin North Am. 2013; 42:869-98.
20. Nagy L, Szanto A, Szatmari I, Szales L. Nuclear hormone 
receptors enable macrophages and dendritic cells to sense their 
lipid environment and shape their immune response. Physiol 
Rev. 2012;92(2):739-89.
21. Okano J, Kojima H, Katagi M. et al. Hyperglycemia Induces 
Skin Barrier Dysfunctions with Impairment of Epidermal Integ-
rity in Non-Wounded Skin of Type 1 Diabetic Mice. PLoS One. 
2016;11(11):e0166215. 
22. Scott G., Fricke A., Fender A., McClelland L., Jacobs S. 
Prostaglandin E2 regulates melanocyte dendrite formation 
through activation of PKC. Exp Cell Res. 2007; 313(18): 
3840-50. 
23. Seifarth CC, Hinkmann C, Hahn EG. Reduced frequency of 
peripheral dendritic cells in type 2 diabetes. Exp Clin Endocri-
nol Diabetes. 2008;116(3):162-6.

24. Shi MA., Shi GP. Different Roles of Mast Cells in Obesity 
and Diabetes: Lessons from Experimental Animals and Hu-
mans. Front Immunol. 2012;3:7.
25. Siddle K, Ursа B, Niesler CA. et al. Specificity in ligand 
binding and intracellular signalling by insulin and insulin-like 
growth factor receptors. Biochemical Society Transactions. 
2001;29(4):513-25. 
26. Stefanovic-Racic M., Yang X., Turner M. S. et al. Dendritic 
Cells Promote Macrophage Infiltration and Comprise a Sub-
stantial Proportion of Obesity-Associated Increases in CD11c+ 
Cells in Adipose Tissue and Liver. Diabetes 2012; 61(9):2330-9.
27. Techarang T, Lanlua P, Niyomchan A, Plaengrit K. Epider-
mal modification in skin of streptozotocin-induced diabetic rat. 
Walailak J Sci Tech. 2017;14(8):671-6. 
28. Tellechea A, Kafanas A, Leal EC et al. Increased skin in-
flammation and blood vessel density in human and experimental 
diabetes. Int J Low Extrem Wounds. 2013;12(1):4-11.
29. Tesch GH. Role of macrophages in complications of type 
2 diabetes. Clin Exp Pharmacol Physiol. 2007;34(10):1016-9.
30. Videira IF., Moura DF., Magina S. Mechanisms regulating me-
lanogenesis. An Bras. Dermatol. 2013; 88(1):76-83.

SUMMARY

SKIN PATHOLOGY IN DIABETES MELLITUS: 
CLINICAL AND PATHOPHYSIOLOGICAL COR-
RELATIONS (REVIEW)
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Skin pathology is registered in vast majority of pa-
tients with diabetes mellitus (DM). Despite the abundance 
of publications on dermatological problems in DM, there 
is still a number of gaps to be discussed in terms of patho-
physiological mechanisms. The goal of this review was to 
assess the mechanisms of development of different skin 
pathologies under DM. One of the key pathogenic mecha-
nisms of skin lesions in diabetes is hyperglycemia and the 
effects of the advanced glycation end products, inducing 
oxidative stress, endothelial dysfunction and inflamma-
tion; that in its turn can accelerate the mechanisms of skin 
aging, the development of diabetic dermopathy and scler-
edema diabeticorum. Imbalance of growth factors, cyto-
kines and hormones under insulin resistance, is associated 
with increased proliferation of keratinocytes, fibroblasts 
and sebocytes, mast cell dysfunction and melanogenesis 
disorders in acanthosis nigricans, acrochordons, acne and 
inflammatory dermatitis in diabetic patients. In addition, 
authors discuss the role of dendritic cells and macro-
phages dysfunction in impairment of peripheral tolerance 
and diabetic wounds pathogenesis in patients with DM.

Keywords: diabetes mellitus, hyperglycemia, ad-
vanced glycation end products, insulin resistance, skin.
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РЕЗЮМЕ

ПАТОЛОГИЯ КОЖИ ПРИ САХАРНОМ ДИАБЕ-
ТЕ: КЛИНИКО-ПАТОГЕНЕТИЧЕСКИЕ КОРРЕ-
ЛЯЦИИ (ОБЗОР)

1Кочет К.А., 1Литус И.А., 1Свистунов И.В., 
2Сулаева О.Н.

1Национальная медицинская академия последипломно-
го образования им. П.Л. Шупика; 2Украинский научно-
практический центр эндокринной хирургии, трансплан-
тации эндокринных органов и тканей МОЗ Украины 

Патология кожи регистрируется у большинства 
пациентов, страдающих сахарным диабетом (СД). 
Несмотря на множество публикаций, посвященных 
дерматологическим проблемам при СД, существует 
ряд пробелов в интерпретации патогенетических ме-
ханизмов, определяющих развитие патологии кожи 
при СД. 

Целью данного обзора явился анализ механизмов 
развития различных вариантов патологии кожи при 
сахарном диабете. 

Одним из ключевых патогенетических механиз-
мы поражения кожи при СД являются гиперглике-
мия и эффекты конечных продуктов гликозилиро-
вания, ведущие к развитию оксидативного стресса, 
эндотелиальной дисфункции и воспалению; что вы-
зывает ускорение механизмов старения кожи, раз-
витие диабетической дермопатии и склеродермии. 
Изменение баланса факторов роста, цитокинов и 
гормонов на фоне инсулинорезистентности связано 
с усилением пролиферации кератиноцитов, фибро-
бластов и себоцитов, дисфункцией тучных клеток 
и нарушением меланогенеза при черном акантозе, 
акрохордонах, акне и дерматитах у диабетических 
пациентов. 

В статье обсуждается также роль дисфункции ден-
дритных клеток и макрофагов в нарушении толерант-
ности к антигенам и развитии диабетических ран при 
сахарном диабете. 

reziume

kanis paTologia Saqriani diabetis dros: 
klinikur-paTogenezuri korelaciebi (mimo-
xilva)

1k.koCeti, 2i. litusi, 1i. svistunovi, 2o.sulaeva

1p. Supikis sax. diplomis Semdgomi ganaTlebis 
erovnuli samedicino akademia;  2ukrainis en-
dokrinuli qirurgiis, endokrinuli organoe-
bis da qsovilebis transplantaciis  samec-
niero-praqtikuli centri, ukraina

kanis paTologia registrirdeba Saqri-
ani diabetiT daavadebul pacientTa umete-
sobaSi. Saqriani diabetis dros  derma-
tologiuri problemebisadmi miZRvnili 
publikaciebis simravlis miuxedavad, arse-
bobs  garkveuli xarvezebi Saqriani dia-
betis dros ganviTarebuli dermatolo-
giuri darRvevebis paTogenezis axsnaSi. 
warmodgenili mimoxilvis mizans Seadgenda 
kanis paTologiis sxvadasxva variantis 
ganviTarebis meqanizmebis analizi Saqriani 
diabetis dros. erT-erT sakvanZo paTogenezur 
meqanizms warmoadgens hiperglikemia da 
glikozirebis saboloo produqtebis efeqtebi, 
rac iwvevs oqsidaciuri stresis ganviTarebas, 
endoTelur disfunqcias da anTebas. aRniSnuli 
aCqarebs kanis daberebis procesebs, diabeturi 
dermopaTiis da sklerodermiis ganviTarebas. 
zrdis faqtorebis, citokinebis da hormonebis 
balansis Secvla diabetian pacientebSi 
insulinrezistentobis fonze SeuRlebulia 
keratinocitebis, fibroblastebisa da 
sebocitebis proliferaciis  gaZlierebasTan, 
poxieri ujredebis disfunqciasTan da 
melanogenezis darRvevasTan Savi akantozis, 
akroqondronebis, aknesa da dermatitebis 
dros. statiaSi, aseve, ganxilulia dendrituli 
ujredebis  da makrofagebis disfunqciis 
roli antigenebis mimarT tolerantobis 
darRvevaSi da diabeturi Wrilobebis 
ganviTarebaSi Saqriani diabetis dros.
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СЕКРЕЦИЯ МЕЛАТОНИНА У ЖЕНЩИН РЕПРОДУКТИВНОГО ВОЗРАСТА, 
СТРАДАЮЩИХ ОЖИРЕНИЕМ 

Малазониа А.Д., Зерекидзе Т.В., Векуа Н.В., Чхеидзе Н.М., Асатиани К.А.

Тбилисский государственный университет им. И. Джавахишвили, департамент эндокринологии; 
ООО ,,Национальный институт эндокринологии”, Грузия

Ожирение широко распространенное заболевание 
метаболизма, которое по данным ВОЗ считается гло-
бальной хронической проблемой. Ожирением страдает 
не только взрослое население, но также дети и подрост-
ки [2,17]. Многочисленные эпидемиологические иссле-
дования показали, что заболевание имеет тенденцию 
роста. Предположительно, к 2030 г. 60% мировой попу-
ляции или 3,3 млрд. людей будут страдать избыточным 
весом или ожирением. За последнее десятилетие в боль-
шинстве европейских стран наблюдается тенденция 
увеличения количества больных данным заболеванием 
на 10-40%, причем у мужчин на 10-25%, а у женщин 
на 10-30% [7,18]. По данным американских экспертов 
Kushner R.F., Bessesen D.H. [14] ожирение провоцирует 
развитие: сахарного диабета (57%), артериальной гипер-
тензии и ишемии сердца (17%), остеоартроза и остеопо-
роза (14%), холелитиаза (у 30%), онкологических забо-
леваний груди, матки и толстого кишечника (11%) [14].

Особенно опасным является абдоминальное ожи-
рение у женщин репродуктивного возраста. Многочис-
ленными экспериментами установлена роль ожирения в 
генезе репродуктивной дисфункции [1]. Выявлено, что 
увеличение массы жировой ткани на 20% вызывает на-
рушение менархе (45%), а также первичное бесплодие 
(33,6%). С ожирением связаны также: гиперэстрогения, 
гиперплазия матки и патология яичников, у 30% отмеча-
ется вероятность формирования синдромов гиперандро-
гении и поликистоза яичников [6,13].

Эндокринно-метаболические аспекты развития 
ожирения в репродуктивном возрасте все еще вы-
зывают усиленный интерес исследователей. В лите-
ратурных источниках последних лет широко рассма-
тривается роль нарушений метаболизма углеводов и 
липидов в патогенезе ожирения [17]. Исходя из этого, 
особый интерес вызывает изучение мелатонина,как 
эндогенного нейроэндокринного регулятора проте-
кающих в организме процессов. В настоящее время 
установлена роль мелатонина в функциональной регу-
ляции эндокринной и иммунной систем [3]. С возрас-
том, уровень мелатонина понижается, что негативно 
отражается на функционироваaнии многих органов и 
систем. Выявлены изменения секреции мелатонина у 
пациентов при депрессии, нейродегенеративных забо-
леваниях, язвенных болезнях, ревматоидном артрите, 
циррозе печени и при онкологических заболеваниях 
[8,15]. Существуют данные об изменении секреции 
мелатонина у больных метаболическим синдромом, 
ожирением печени, сахарным диабетом второго типа 
и артериальной гипертензией [4,11]. Менее изучены 

особенности секреции мелатонина у женщин, страда-
ющих ожирением, не установлены реферансные нор-
мативы мелатонина.

Целью исследования явилось изучение особенно-
стей секреции мелатонина у женщин репродуктивно-
го возраста, страдающих ожирением с учетом степени 
и длительности заболевания.

Материал и методы. Исследования проводились 
на базе ООО ,,Национальный институт эндокриноло-
гии”. Отобраны больные амбулаторной популяции, 
которым, согласно критериям ВОЗ диагностировано 
ожирение. Проведено одномоментное обследование 
80 пациентов с избыточным весом и ожирением, кото-
рые составили основную группу. Контрольную груп-
пу составили 40 условно здоровых, нормальной кон-
ституции женщин, индекс массы тела которых (ИМТ) 
<25. Основными критериями включения в основную 
группу являлись: репродуктивный возраст (16-35 лет), 
индекс массы тела больше 25 и согласие пациента об 
участии в обследовании. Не обследовались пациенты 
с острыми соматическими патологиями, с ишемиче-
ской болезнью сердца, с хроническими патологиями 
печени и почек и больные сахарным диабетом.

В процессе обследования использовался вопро-
сник, содержащий демографические и антропоме-
трические данные, социальные и бытовые факторы, 
соматические патологии (ожирение, артериальная 
гипертензия, сахарный диабет, сердечно-сосудистые 
заболевания, дислипидемия, калькулезный холеци-
стит), степень наследственной отягощенности, субъ-
ективные жалобы, информацию о сопутствующих 
хронических заболеваниях. Пациентам основной 
группы провели ультрасонографию печени и яични-
ков, тест толерантности к глюкозе, определили коли-
чество инсулина натощак и после нагрузки глюкозой, 
а также определили спектр липидов крови. Для интер-
претации полученных данных использованы нормы, 
представленные в ,,Reference Ranges for adults and 
children,, W. Heil,V. Ehrhardt, 2008 (Roche), соответ-
ствующие возрасту и полу.

Определение секреции метаболита мелатонина – 6 
-гидроксимелатонин-сульфат (6-СОМТ) проводилось 
в утренней моче тест-системой IBL: Melatonin sulfate 
Urine Elisa иммуноферментным методом [16]. Мела-
тонин определен у 56 пациентов основной группы и 
у 16 контрольной.

Статистический анализ полученных данных об-
работан пакетом программы Microsoft Excell 2010 и 
SPSS/v15. Определялись медиана, мода, максималь-
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ные и минимальные количественные показатели ме-
латонина. Корреляция изменчивости оценивалась с 
помощью р и критерия Пирсона. Достоверным крити-
ческим значением р было <0,05.

Результаты и их обсуждение. Средний возраст 
обследуемых составлял 29.7±5.0 лет. Антропометри-
ческие данные основной группы представлены сле-
дующим образом: вес -94.2±14.9 кг, рост - 164.4±12.2 
см, ИМТ -34.4±5.2 кг/м2, объем талии-99.2±12.6 см. В 
контрольной группе вес-56.0±5.2 кг, рост-166.2±4.6 
см, ИМТ - 20.0±1.8кг/м2, объем талии-60.1±10.4 см. 

В основной группе длительность течения заболева-
ния составляла 7.49±7.04. Длительность заболевания 36 
(45%) пациентов не превышала 5 лет, 26 (32.5%) пациен-
тов болели 5-10 лет, а 18 (22.5%) более 10 лет. В основ-
ной группе нарушение менархэ наблюдалось у 16.25%, в 
контрольной группе - у 10.0% (c2-0.420, P-0.517).

Со стороны наследственной патологии, в обоих 
группах отмечался высокий уровень тиреопатии (33.8% 
и 42.5%, соответственно), диабета (41.3% и 40%), соот-
ветственно, инфаркта миокарда (28.8% и 27.5%) и онко-
логических заболевании (26.3% и 30.0%). Наследствен-
ная предрасположенность к ожирению отмечалось у 
50% основной группы и у 20.0% контрольной (P-0.003). 
В основной группе, со стороны сопутствующих сома-
тических заболеваний, преобладала опорно-двигатель-
ная патология (P-0.009), распространение аллергии (P-
0.442) и гастроэнтерологических заболеваний (P-0.028).
распространение аллергии (P-0.442) и гастроэнтероло-
гических заболеваний (P-0.028).

 

Диаграмма. Сопутствующая соматическая пато-
логия в обследуемом контингенте (n=120) 

Увеличение артериального давления зафиксирова-
но в 4 (5%) случаях. Легкая степень ожирения печени 
отмечалась у 61.3% (n=49), средняя степень – у 13.8% 
(n=11), а тяжелая степень – у 8.8% (n=7). У 3.8% (n=5) 
пациентов с ожирением отмечен холелитиаз, варикоз 
нижних конечностей – у 20% (n=24). Ультрасоногра-
фическое обследование выявило поликистоз яични-
ков у 10 (12.5%) пациентов, увеличение размера яич-
ников – у 13 ( 16.3%) больных. Отмеченные патологии 
в контрольной группе не наблюдались.

По данным теста определения толерантности к 

глюкозе у 6 (7.5%) пациентов отмечались показатели, 
превыщающие норму, а после нагрузки - у 4 (5.0%) 
больных. Исследования показали, что уровень инсу-
лина натощак повышен у 24 (30%), а после нагрузки 
– у 50 (62.5%) пациентов. Инсулинорезистентность в 
основной группе выявлена у 49 (61.3%) пациентов, в 
контрольной группе – только в одном (2.5%) случае 
(c2-35.490, P-0.0001).

В процессе исследования детально был изучен 
липидный профиль с учетом длительности и степени 
ожирения. Полученные средние данные соответство-
вали возрастным нормам. Привлекло внимание не-
значительное понижение количества липопротеидов 
высокой плотности (49.3±9.5). Вместе с тем у 37.5% 
(30 пациентов) обследуемых отмечалось повышение 
уровня общего холестерина (220.56±11.4). У 48 (60%) 
пациентов был повышен уровень липопротеинов низ-
кой плотности (127.8±16.5). У 18 (22.5%) пациентов 
отмечалось повышение количества триглицеридов 
(191.1±39.6). Статистический анализ показал, что 
длительность заболевания (больше 10 лет), достовер-
но коррелирует с дислипидемией (P=0.027). Опреде-
ление уровня мелатонина проводили в утренней моче, 
так как по литературным данным, выработка основного 
метаболита мелатонина -6-сульфатоксимелатонина пол-
ностью отражает его синтез ночью. Количественные по-
казатели определились у 56 (70%) пациентов основной 
группы и у 17 (42.5%) – контрольной. 

Результаты исследования показали, что средний 
уровень мелатонина у больных ожирением составляет 
129.4±124.9 - это на 17% превышает уровень такового 
у условно здоровых женщин репродуктивного возрас-
та; медиана на 22% , а мода на 34% превышали дан-
ные контрольной группы. В обеих группах отмечался 
довольно широкий диапазон между максимальными 
и минимальными данными. Необходимо отметить не-
однородный характер изменений мелатонина в обе-
их группах. В ряде случаев выявлен низкий уровень 
мелатонина, в основной группе – у 26.8% (n=21), а в 
контрольной – у 29.4% (n=12).

На основании полученных данных, в основной 
группе с секрецией мелатонина достоверно коррели-
ровала наследственная отягощенность инфарктом ми-
окарда (P=0.030), неррациональное питание, в част-
ности -избыток углеводов (P=0.051), возраст пациента 
(P=0.022), увеличение размера яичников (P=0.050). В 
контрольной группе – наследственная отягощенность 
инфарктом миокарда (P=0.029) и избыточный прием 
углеводов (P=0.012).

Итак, в процессе обследования изучены особен-
ности клиники больных ожирением репродуктивного 
возраста. В обследуемом контингенте, с точки зрения 
наследственной отягощенности соматическими за-
болеваниями, велика доля тиреопатии, диабета, ин-
фаркта миокарда и онкологической патологии. Стати-
стически достоверна наследственная отягощенность 
ожирением (P-0.003). Со стороны сопутствующих 



 
GEORGIAN MEDICAL NEWS  
No 12 (273) 2017

© GMN 49 

соматических заболеваний, у больных ожирением, 
превалировали гастроэнтерологические заболевания 
(P-0.028). Среди клинических симптомов ожирения 
достоверны: гипертрихоз (P-0.042), отеки в области 
конечностей (P-0.003) и запоры ( P-0.024). Со сторо-
ны нарушения углеводного и липидного обмена при-
влекли внимание инсулинорезистентность, которая 
выявлена у 61.3% (n=49) основной группы и дислипи-
демия у 60% (n=48) больных ожирением.

Современные исследования молекулярных меха-
низмов ожирения позволяют объяснить основы пато-
физиологических связей данного состояния с ассоции-
рованными заболеваниями. Наши данные показали, что 
нарушение липидного обмена представляет собой одно 
из центральных звеньев в патогенезе ожирения [12].

Результаты проведенных исследований касательно 
секреции мелатонина несколько отличаются от литера-
турных данных. Необходимо отметить, что механизмы 
гиперпродукции мелатонина до конца не установлены. 
В новейшей литературе представлено несколько гипотез 
об увеличении уровня мелатонина. Увеличение секре-
ции мелатонина при абдоминальном ожирении может 
быть связано с гиперлептинемией, которая регулирует 
чувство насыщения на уровне вентро- и дорсомедиаль-
ного ядер гипоталамуса [5,10]. Стимуляция паравен-
трикулярного ядра вызывает активацию симпатической 
системы и катехоламинов, усиливает секрецию про-
лактина и мелатонина. По данным других авторов [8,9], 
ночная гиперактивация симпатической системы и ме-
таболические нарушения у больных ожирением пред-
ставляют собой дополнительный фактор увеличения 
секреции мелатонина. Существует мнение об активи-
зации компенсаторных механизмов при ожирении. В 
частности, оксидационный стресс, развивающийся при 
нарушениях метаболизма, обусловливает усиление вы-
работки мелатонина как сильного антиоксиданта. Со-
ответственно этой точки зрения, увеличение экскреции 
мелатонина можно рассматривать как один из маркеров 
нарушений метаболизма при ожирении, для установле-
ния специфичности которого желательно продолжить 
широкомасштабные, углубленные исследования.
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Таблица. Показатели секреции мелатонина в обследуемом контингенте (n=120)  
Мелатонин (мг/мл)

Группа
M STDEV MEDIANE MODE MAX MIN

Основная (n=56) 129.4 124.9 106.8 125.7 490.1 11.3

Контрольная (n=17) 107.5 103.9 83.2 83.2 354.9 5.1
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SUMMARY 

METABOLIC SECRETION IN REPRODUCTIVE 
AGE WOMEN WITH OBESITY

Malazonia A., Zerekidze T., Vekua N., Chkheidze N., 
Asatiani K.

I. Javakhishvili Tbilisi State University, Department of 
Endocrinology; National Institute of Endocrinology, 
Tbilisi, Georgia

For the last decade melatonin has attracted attention as a 
neuroregulator in pathogenesis of obesity and metabolic syn-
drome. The aim of our study is to evaluate the characteristics 
of metabolic secretion in obese women of reproductive age.

The study was conducted on the total number of 120 
women. Eighty women with obesity formed the case 
group, and forty healthy women – the control group. Car-
bohydrate metabolism, lipid profile and serum levels of 
melatonin were evaluated in all study subjects. According 
to the results, 61.3% of the total study population had insulin 
resistance and 60% had dyslipidemia. Melatonin hyperse-
cretion, with the mean level of melatonin 129.4±124.9, was 
observed in the case group. The mean level of melatonin in 
the control group was 107.5±10.9, which was 17% less than 
in the case group. Melatonin secretion was in significant 
correlation with patients’ age (P=0.022), family history 
of myocardial infarction (P=0.030), excess carbohydrate 
intake (P=0.051) and enlarged ovaries (P=0.050). Our re-
sults confirm the relationship between obesity, metabolic ab-
normalities (insulin resistance, dyslipidemia) and melatonin 
hypersecretion in women of reproductive age.

Keywords: melatonin, obesity, reproductive age 
women, dyslipidemia, insulin resistance.

РЕЗЮМЕ 

СЕКРЕЦИЯ МЕЛАТОНИНА У ЖЕНЩИН РЕ-
ПРОДУКТИВНОГО ВОЗРАСТА, СТРАДАЮЩИХ 
ОЖИРЕНИЕМ 

Малазониа А.Д. Зерекидзе Т.В., Векуа Н.В., 
Чхеидзе Н.М., Асатиани К.А.

Тбилисский государственный университет им. И. Джа-
вахишвили, департамент эндокринологии; Националь-
ный институт эндокринологии, Тбилиси, Грузия

Целью исследования явилось изучение особенно-
стей секреции мелатонина у женщин репродуктивно-
го возраста, страдающих ожирением. В исследовании 
приняли участие 120 женщин репродуктивного возрас-
та, из них 80 пациентов с избыточным весом и ожире-
нием составили основную группу, 40 условно здоровых 
- контрольную группу. Изучали углеводный обмен, ли-

пидный спектр и количественные показатели мелато-
нина. В основной группе инсулинорезистентность вы-
явлена в 61.3% (n=49), дислипидемия в 60% (n=48). В 
этом же группе отмечалось повышение секреций мела-
тонина. Результаты исследования показали, что средний 
уровень мелатонина у больных ожирением составил 
129.4±124.9, что на 17% выше в сравнении с контроль-
ной группой. На основании полученных данных, в ос-
новной группе с повышенной секрецией мелатонина 
достоверно коррелировала наследственная отягощен-
ность инфарктом миокарда (P=0.030), нерациональное 
питание, в частности - избыток углеводов (P=0.051), воз-
раст пациента (P=0.022), увеличение размера яичников 
(P=0.050). Результаты исследования выявили связь между 
увеличеннной секрецией мелатонина на фоне ожирения и 
нарушениями метаболизма (инсулинорезистентность, дис-
липидемия) у женщин репродуктивного возраста. 

reziume

melatoninis sekrecia simsuqnis mqone re-
produqciuli asakis qalebSi 

a. malazonia, T. zerekiZe, n. vekua, n. CxeiZe, 
q. asaTiani

iv. javaxiSvilis sax. Tbilisis saxelmwifo 
universiteti; endokrinologiis erovnuli 
instituti, Tbilisi, saqarTvelo

kvlevis mizans Seadgenda melatoninis 
sekreciis Taviseburebebis Seswavla simsuq-
nis mqone reproduqciuli asakis qalebSi.

kvlevaSi CarTuli iyo 120 reproduqci-
uli asakis qali, maTgan simsuqniT daavade-
buli 80 qali gaerTianda ZiriTad jgufSi, 
xolo 40 janmrTeli – sakontrolo jgufSi. 
Seswavlili iqna naxSirwlovani cvla, lipi-
duri speqtri da melatoninis raodenobrivi 
maCveneblebi. kvlevis Sedegebis Tanaxmad 
simsuqniT daavadebul 49 (61,3%) pacients aRe-
niSneboda insulinrezistentoba, xolo 48 
(60%) pacientTan gamovlinda dislipidemia. 
ZiriTad jgufSi dafiqsirda melatoninis 
sekreciis gaZ-liereba. saSualo maCvenebeli 
129,4±124,9, rac 17%-iT aRemateboda sakon-
trolo jgufis monacemebs (107.5±10.9). mela-
toninis sekreciis cvlilebebTan sarwmuno 
korelaciaSi iyo pacientis asaki (P=0.022), 
miokardis infarqtiT memkvidruli dat-
virTva (P=0.030), naxSirwylebis Warbi miRe-
ba (P=0.051) da sakvercxeebis zomis mateba 
(P=0.050). kvlevis Sedegebi adasturebs kav-
Sirs reproduqciuli asakis qalebSi sim-
suqnes, metabolur darRvevebsa (insulinre-
zistentoba, dislipidemia) da melatoninis 
sekreciis gaZlierebas Soris.  
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MODERN APPROACHES TO FRACTIONAL EXHALED NITRIC OXIDE 
AS A USEFUL BIOMARKER FOR ALLERGIC ASTHMA PHENOTYPING AND MANAGEMENT 

Mgaloblishvili N., Gotua M. 

Tbilisi State Medical University; Center of Allergy and Immunology; Tbilisi, Georgia

Asthma is a serious global health problem affecting all 
age groups, with increasing prevalence in many countries 
[8].Unfortunately, there remains a substantial fraction of 
patients with poorly controlled asthma and this disease 
causes approximately 346,000 deaths worldwide every 
year [14], with widely varying case fatality rates that may 
reflect differences in management.

Airway inflammation is considered to be a central 
pathological characteristic of asthma. The degree of airway 
inflammation is positively correlated with disease sever-
ity and its reducing is cornerstone of asthma management.
The increased knowledge of the deep interplay between the 
pathophysiological pathways of chronic airway inflamma-
tion and remodeling in asthma has led to consider asthma as 
heterogeneous disease, requiring information on biomarkers 
for diagnosis and management [30].

An evidence-based guidelines support the use of frac-
tional exhaled nitric oxide (FeNO), as a non-invasive 
biomarker to detect eosinophilic airway inflammation, 
determining the likelihood of corticosteroid responsive-
ness, monitoring of airway inflammation to determine the 
potential need for corticosteroid, and unmasking of non-
adherence to corticosteroid therapy [20].

Asthma phenotypes and FeNO
Now it is generally accepted that “Asthma” isn’t a 

single disease, but an umbrella diagnosiswhich compris-
es heterogeneous condition, with different recognizable 
clusters, often called as “asthma phenotypes” [8,31].

Phenotyping of asthma has become a mandatory part 
of the diagnostic workup of all patients especially, who do 
not respond satisfactorily to standard therapy with inhaled 
corticosteroids (ICS). 

The background pathology of asthma is often but not 
always due to eosinophilic airway inflammation. The two 
are not synonymous. Also it should be noted, that asthma 
is a clinical diagnosis and there is no single diagnostic test 
for the disease [2]. 

Current Global Initiative for Asthma (GINA) guidelines 
recommend making the diagnosis and management of asth-
ma based on identifying both a characteristic pattern of respi-
ratory symptoms and variable expiratory airflow limitation .

Nevertheless, normal lung function tests do not exclude a 
diagnosis of asthma, especially for intermittent or mild cases 
[20]and they provide no information about underlying air-
way inflammation, the central pathophysiologic feature of 
asthma. This has a number of practical consequences includ-
ing both over and under diagnosis of asthma [19]. 

The potential use of exhaled nitric oxide in monitoring 
asthma is being investigated because of its association with 
eosinophilic airway inflammation. Elevated levels of FeNO 

are reported as a biomarker for detection an allergic (Th2-
associated) asthma phenotype. In conjunction with symptom 
scores and lung function tests, FeNO measurement could 
provide a more useful and effective approach for asthma. 

Biology of FeNO.
Nitric oxide (NO) for a long time was considered to 

be only an air pollutant gaseous molecule. However, this 
view has been greatly modified since the 1987 discovery 
that the free radical NO is the previously uncharacterized 
endothelial-derived relaxing factor, with important role in 
most human organ systems.

Soon (1990s) the physiologist Lars Gustafsson rea-
soned that if NO is formed in the lungs, it should be pos-
sible to detect this diffusible gas molecule in exhaled 
breath. This molecule can be detected in exhaled gas as 
the fraction of exhaled NO. Follow-Up studies demon-
strated that levels are high in asthma and decrease after 
steroid. This was the start of a new era in respiratory re-
search, that of the broad interest in markers that can be 
measured noninvasively in exhaled air [1]. 

Within the respiratory system, NO regulates vascular 
and bronchial tone, facilitates the coordinated beating 
of ciliated epithelial cells, and acts as an important neu-
rotransmitter for non-adrenergic, non-cholinergic neurons 
that run in the bronchial wall [4]. 

FeNO levels directly depend on the enzyme nitric ox-
ide synthases (NOS) to generate NO.

Three different NOS isoenzymes have been described 
in mammals.

Constitutive NOS (cNOS) isoenzymes, include: neu-
ronal NOS (NOS1) and endothelial NOS (NOS3) and 
inducible NOS (NOS2). These enzymes all catalyze the 
adduction of the guanidino nitrogen of the amino acid 
arginine to molecular oxygen, yielding NO and water. 
Both cNOS are activated by calcium ions to produce 
small amountsof NO, which is presumed to play a local 
regulatory role, such as neurotransmission (nNOS) and 
regulation of local blood flow (eNOS) [25]. In contrast, 
inducible NOS (iNOS) is not constitutively expressed, 
but is induced by inflammatory stimuli and produces 
NO, independent of calcium ion influx. While not con-
stitutively active in most settings, iNOS is constitutively 
expressed in the airway epithelium of normal and asth-
matic subjects [9]. iNOS also has the capacity to generate 
large quantities of NO when transcriptionally upregulated 
by inflammatory cytokines, such as tumor necrosis factor 
(TNF)-alpha, interleukin 1 (IL-1)-beta, interferon (IFN)-
gamma, IL-4, and IL-13. In vitro evidence suggests that 
this upregulation can be abolished by glucocorticoids in 
vitro and in vivo [1]. 
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One important aspect of allergic inflammation in asth-
ma exactly is the migration of Th2 cells and eosinophils 
into the airway, in most cases initiated by immunoglobu-
lin IgE sensitization to aeroallergens. The inflammation 
is driven by the activation of mast cells, and particularly 
of antigen-specific T-helper cells (Th) type 2 that produce 
the typical Th2 cytokines IL-4, -5 and -13. IL-4 is crucial 
in the primary sensitization process, whereas IL-13 seems 
to be more important in eliciting airway changes during 
secondary allergen exposure [1]. IL-5 seems to be the 
main cytokine involved in the differentiation and activa-
tion of the eosinophilic granulocyte [12]. 

FeNO has long been regarded as a surrogate marker of 
eosinophilic airway inflammation.

However, recent clinical information suggests that 
FeNO is a marker of Th2-mediated inflammation, which 
often includes airway eosinophilia, rather than eosino-
philic inflammation per se. For example, FeNO levels 
correlate better with bronchial eosinophils than with spu-
tum eosinophils [13]. The disconnect between FeNO and 
eosinophilic inflammation has been highlighted by stud-
ies with monoclonal antibodies (mAb) against IL-5 and 
IL-13, which show that treatment with mepolizumab, an 
anti-IL-5 mAb, significantly reduces blood and sputum 
eosinophils without affecting FeNO levels [30], while 
treatment with lebrikizumab, an anti-IL-13 mAb, signifi-
cantly reduces FeNO levels without reducing blood eo-
sinophils [6]. 

Thus, current knowledge indicates that the increase in 
FeNO in allergic asthma phenotype depends primarily on 
the activity of IL-4/IL-13 in the bronchial wall, inducing 
iNOS expression in the bronchial epithelium [1]. 

MEASUREMENT OF FeNO.
Exhaled NO can be measured with several techniques. 

chemiluminescence method is highly sensitive and it 
became the gold standard for clinical measurement of 
FeNO. There are available online and offline methods to 
collect exhaled air and measure FeNO.

The portable devices based on electrochemical sen-
sors use is increasing, as evidenced in published clinical 
studies on exhaled NO and have also been approved by 
US Food and Drug Administration (FDA) [29]. 

FeNO is measured in parts per billion (ppb), a con-
stant exhalation rate of 0.050 L/second(for online mea-
surements) or 0.35 L/second (for offline measurements), 
maintained within ± 10% for 6 s, and with an oral pressure 
of 5–20 cm H2O to ensure soft palate closure and further 
minimize nasal NO leakage [3]. 

Confounding factors
FeNO values can be influenced by several constitu-

tive and exogenous factors: including genetics, age, sex, 
atopy, weight and height, current smoking, and diet, with 
clinically significant or only small effects. 

FeNO levels increase with age, most likely due to in-
creases in airway mucosal surface area [13]. The affect of 
atopy on NO levels is controversial [23]. 

It is well acknowledged that smoking reduces FeNO 

both in healthy and asthmatic subjects [18]. Current ciga-
rette smoking is associated with a 40–60% and previous 
smoking of around 10% decrease in FeNO levels [1]. 
However, FeNO is still raised in smokers with asthma, 
compared to smokers without asthma, and it has been 
shown that FeNO can differentiate asthma from non-asth-
ma with asthma-like symptoms equally well in smokers 
as in never smokers [15]. No clear guidelines exist for the 
use of exhaled NO in smoking asthmatics, indicating a 
need for more knowledge in this field.

FeNO increases following consumption of nitrate rich 
food. This effect may last up to 15 h after intake [1]. So 
it is preferable to ask patients to refrain from a meal con-
sisting primarily of green-leaved vegetables on the day of 
assessment.

Spirometric maneuvers may transiently reduce FeNO 
and ATS/ERS guidelines recommend performing FeNO 
measurements before. According to the guidelines we 
have to ask patients to refrain from physical exercise 1 h 
before measurement [3]. 

Rhinovirus infections Increase of 50-150%. It is recom-
mended Repeat measurement after at least 14 days [13]. 

Cut Points for FeNO.
In 2011, the American Thoracic Society (ATS) 

guidelines suggested that the use of clinically meaning-
ful cut-points rather than reference values have to be 
used in FeNO levels interpretation.It has also been con-
cluded to categorize FeNO measurements as low, inter-
mediate, and high, with differing cut points for children 
younger than 12 years of age and adults. Specifically, 
the guidelines stated FeNO values <25 ppb (20 ppb in 
children <12 years) a low likelihood of eosinophilic 
inflammation and corticosteroid response, while FeNO 
values >50 ppb (35 ppb in children <12 years) indicate 
otherwise. The most crucial consideration is whether 
the patient has current respiratory symptoms or an ex-
isting diagnosis of airway disease. As well as cautious 
interpretation of intermediate FeNO levels (25 ppb to 
50 ppb in adults, 20 ppb to 35 ppb in children) depends 
on whether the symptomatic patient presents for an ini-
tial diagnosis or is being treated and monitored over 
time. The guidelineadvisedthat a rising FENO with a 
greater than 20 percent change and more than 25 ppb 
(20 ppb in children) from a previously stable level sug-
gests increasing eosinophilic airway inflammation, but 
there are wide inter-individual differences. A decrease 
in FENO greater than 20 percent for values over 50 ppb 
or more than 10 ppb for values less than 50 ppb may be 
clinically important.

Some authors advocated and ATS/ERS guidelines 
2011 recommended when monitoring individual patients 
with asthma and assessing their treatment requirements, 
achieving a “personal best” rather than “normal” values 
is more helpful.

However, several factors have been identified that af-
fect FENO values and further studies are needed to get more 
reliable FeNO cut-off values for treatment decisions[11]. 
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FeNO in clinical use
FeNO has been shown to be useful in clinical practice as 

a noninvasive biomarker of asthma, rather than just symp-
toms or airflow limitation. FeNO values of themselves do 
not justify a diagnosis or change in treatment. Rather, they 
need to be interpreted in relation to the clinical context[6]. 
FENO testing is recommended as an option to help diagnose 
asthma in adults and children in situations in which objective 
evidence is needed [17]. These recommendations are based 
on a number of research results: in a study comparing FeNO 
and sputum cell counts against serial peak flow recordings 
and spirometry in children and adults, the sensitivity of spi-
rometry was lower (47%) than that of either FeNO (88%) 
or sputum eosinophils (86%). FeNO and sputum eosinophils 
additionally exhibited a specificity of 92% as compared with 
73% for spirometry [27].

Assessment of airway inflammation in clinical prac-
tice would prove useful, as patients with asthma-like 
symptoms but with normal lung function are reported to 
benefit from steroid treatment [24]. In contrast, important-
ly, those with baseline FeNO levels in predefined normal 
ranges are less likely to respond to ICS [26].

So,It has been considered, that as an adjunct to traditional 
methods FeNO would help in asthma diagnosis, as a detector 
of allergic asthma phenotype and on the other hand in selec-
tion ICS-responsive inflammatory airway disease.

Because FeNO levels predict ICS responsiveness, and, 
more importantly, lack of ICS responsiveness, the ATS guide-
lines (2011) recommend using FeNO in monitoring airway 
inflammation in patients with established asthma. Though, 
it is accumulating conflicting evidences on whether FENO 
monitoring can improve management of asthma [5,13], but-
most studies found a benefit to FeNOmeasurement [7,22].

One concern is that some of the negative results were 
due to specific design and methodological issues, sam-
ple size, clinical parameters, the application of different 
FeNO algorithms and devices, that may have led to incor-
rect conclusions [13,28]. 

It is clear, that prevention of exacerbations is an im-
portant goal in the management of asthma and prediction 
of imminent exacerbations before the onset of clinical 
symptoms and airway obstructions could be of consider-
able value.FeNO use has been associated with lower ex-
acerbation rates in clinical studies. When asymptomatic 
children in clinical remission stopped taking steroids, a 
FeNO level of more than 49 ppb 2 to 4 weeks later was an 
effective predictor of asthma relapse [21]. 

Current therapies based on inhaled corticosteroids and 
long-acting β-agonists remain effective in a large propor-
tion of patients with allergic asthma , but ~10% (consid-
ered to have “severe asthma”) do not respond to these 
treatments. In this regard analytical clustering methods 
have revealed phenotype with high Th2-mediated inflam-
mation. There are emerging data on FeNO value to predict 
therapeutic response to treatments targeted towards Th2-
associated cytokines, such are: anti-IgE, anti-IL4Ra, anti-
IL-13 antibodies [6,10]. 

Nonadherence ICS is a major contributing factor to 
treatment failure in asthma management. FeNO may have 
a beneficial outcome for assessment of corticosteroid 
treatment compliance, as responds rapidly and dosede-
pendently to ICS treatment [16].

Additional advantages for FENO include the noninva-
sive and easily executable nature of the test.
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SUMMARY

MODERN APPROACHES TO FRACTIONAL EX-
HALED NITRIC OXIDE AS A USEFUL BIOMARK-
ER FOR ALLERGIC ASTHMA PHENOTYPING 
AND MANAGEMENT 

Mgaloblishvili N., Gotua M. 

Tbilisi State Medical University, Center of Allergy and 
Immunology, Tbilisi, Georgia

Asthma is a pathologically heterogeneous disease, 
consisting of several phenotypes. Different types of air-
way inflammation are the cornerstone feature of this con-
dition. Fraction of nitric oxide in exhaled air (FENO) has 
been proposed as a noninvasive, specific biomarker for 

eosinophilic airway inflammation and has been shown to 
be elevated in patients with allergic asthma phenotype. 
More recent studies indicate that FeNO identifies T-helper 
cell type 2 (Th2)–mediated airway inflammation with 
a high predictive value for identifying inhaled corti-
costeroid (ICS) responsive airway inflammation. Taking 
into account the accumulated evidence,it is possible to 
consider, that FeNO testing has an important role in the 
assessment of patients with suspected asthma and in the 
management of established asthmadiagnosis. In conjunc-
tion with symptom scores and lung function tests, FeNO 
measurement could provide a more useful and effective 
approach for asthma in terms of: (1) detecting the presence 
of Th2–mediated airway inflammation, (2) determining 
the likelihood of ICS responsive (and lack of course), (3) 
monitoring of airway inflammation to determine risk for 
future impairment or loss of asthma control during reduc-
tion/cessation of ICS treatment, (4) unmasking (otherwise 
unsuspected) non-adherence to corticosteroid therapy and 
(5) in severe asthma cases tailoring treatment with bio-
logical drugs. However, more work is still needed to ad-
dress outstanding questions about its exact role in guiding 
asthma management and better define the use of FENO in 
different clinical settings.

Keywords: asthma, exhaled nitric oxide, Th2–medi-
ated inflammation, phenotype.

РЕЗЮМЕ

СОВРЕМЕННЫЕ ПОДХОДЫ К ОКИСИ АЗОТА 
В ВЫДЫХАЕМОМ ВОЗДУХЕ КАК ЗНАЧИМО-
МУ БИОМАРКЕРУ, СПОСОБСТВУЮЩЕМУ 
ИДЕНТИФИКАЦИИ И ОПРЕДЕЛЕНИЮ ТАК-
ТИКИ ВЕДЕНИЯ АЛЛЕРГИЧЕСКОГО ФЕНО-
ТИПА АСТМЫ

Мгалоблишвили Н.Б., Готуа М.А.

Тбилисский государственный медицинский универси-
тет; Центр аллергии и иммунологии, Тбилиси, Грузия

Бронхиальная астма является патофизиологически 
гетерогенным заболеванием. Ее фенотипы характери-
зуются различными типами воспаления дыхательных 
путей. В качестве неинвазивного специфического 
биологического маркера эозинофильного воспаления 
предложено исследование содержания оксида азота в 
выдыхаемом воздухе (FeNO). Доказано его повыше-
ние у пациентов с аллергическим фенотипом бронхи-
альной астмы. 

Более поздние исследования убедительно дока-
зали важность определения FeNO с целью иденти-
фицикации TH2-опосредованного воспаления дыха-
тельных путей, что имеет высокую прогностическую 
ценность для уточнения эффективности и оптимиза-
ций кортикостероидной терапии. Накопленный опыт 
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позволяет считать, что тестирование FeNO играет зна-
чимую роль как в оценке пациентов с подозрением на 
бронхиальную астму, так и в лечении пациентов с уже 
диагностированным заболеванием.

В сочетании с клиническими данными и стан-
дартными тестами исследования легочной функции, 
мониторинг FeNO следует рассматривать как до-
полнительный метод, способствующий: (1)Диагно-
стике Th2-опосредованного воспаления дыхатель-
ных путей; (2)Прогнозированию эффективности 
ингаляционных глюкокортикоидов; (3)Мониторин-
гу воспалительного процесса в дыхательных путях 

для определения риска ухудшения течения болезни 
или потери контроля над астмой в случае снижения 
дозы или отмены терапии глюкокортикоидами; (4)
Определению низкой комплаентности пациентов; 
(5)Выявлению фенотипически неблагоприятных 
форм бронхиальной астмы, требующих подключе-
ния биологической терапии.

На сегодняшний день некоторые аспекты клиниче-
ской значимости FeNO и влияния на него различных 
факторов являются не полностью изученными, что 
диктует необходимость проведения дальнейших ис-
следований.

reziume

amosunTquli azotis oqsidis, rogorc mniSvnelovani biomarkeris gansazRvris 
Tanamedrove midgomebi alergiuli asTmis fenotipirebasa da marTvaSi

n. mgalobliSvili, m. goTua 

Tbilisis saxelmwifo samedicino universiteti; 
alergiisa da imunologiis centri, Tbilisi, saqarTvelo

bronquli asTma warmoadgens paToge-
nezurad heterogenul daavadebas, romlis 
fenotipebi xasiaTdeba sasunTq gzebSi 
qronikulad mimdinare anTebiTi reaqciebis 
sxvadasxva tipiT. amosunTqul haerSi arse-
buli fraqcirebuli azotis oqsidi (FeNO) 
ganixileba, rogorc sasunTqi gzebis eo-
zinofiluri anTebis arainvaziuri, specifi-
kuri biomarkeri. FeNO-s momatebuli done 
naCvenebia bronquli asTmis alergiuli 
fenotipis dros. kvlevebi adastureben Fe-
NO-s rols sasunTqi gzebis specifikurad 
T-helperuli ujredebis me-2 tipiT (Th2)-ga-
Sualebuli anTebis SefasebaSi. mas gaaCnia 
kortikosteroiduli Terapiis efeqturobis 
maRali prediqtoruli indeqsi. dagrovili 
monacemebis safuZvelze SesaZlebelia miviC-
nioT, rom FeNO-s gansazRvra mniSvnelovania, 
rogorc saeWvo, aseve dadasturebuli asT-

mis diagnozis mqone pacientTa daavadebis 
marTvaSi. klinikur da garegani sunTqviis 
funqciis monacemebTan kavSirSi igi gani-
xileba, rogorc damatebiTi kvleva, romelic 
gvexmareba: (1) Th2-gaSualebeuli sasunTqi 
gzebis anTebis gasazRvraSi; (2) sainhalacio 
kortikosteroidiT mkurnalobis mosalod-
neli efeqturobis SefasebaSi; (3) bazisuri 
Terapiis optimizaciis dros asTmis kon-
trolis monitoringSi gamwvavebaTa riskebis 
gaTvaliswinebiT; (4) pacientis mkurnalobis 
dabali komplaensis gamovlenaSi; (5) mZime, 
steroidrefraqteruli asTmis SemTxveva-
Si biologiuri preparatebis gamoyenebis 
sargeblis gansazRvraSi.

amave dros, aRsaniSnavia, rom FeNO-s 
gansazRvris klinikuri mniSvnelobis sxva-
dasxva sakiTxi kvlav ganxilvisa da Semd-
gomi kvlevis sagania. 
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METABOLIC PROFILE OF SERUM FATTY ACIDS IN PATIENTS WITH COMORBIDITY 
OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE AND CHRONIC PANCREATITIS

1Zhelezniakova N., 1Pasiyeshvili L., 1Bocharova T., 1Pasiieshvili T., 2Zhelezniakov O.

1Kharkiv National Medical University; 
2Municipal Health Care Institution“Kharkiv City Perinatal Center”, Ukraine 

According to contemporary concepts as regards patho-
genesis of inflammatory diseases, one of leading links in for-
mation and progress of both COPD and chronic pancreatitis 
(CP) is disturbed balance of antioxidant defense system and 
lipids peroxidation [4,6,9]. Such misbalance leads to forma-
tion of reactive oxygen metabolites and launch of chain re-
action cascade, causing antioxidant protection system over-
load and hyperactivity of destabilizing processes. The latter 
creates severe, sometimes irreversible structural functional 
disturbances in cell membrane [7,11,12].

Fatty acids (FAs) are among cell membrane basic 
structural components, important in functional activity 
of membrane proteins and receptors, so they are one of 
substantial factors defining biological membrane elec-
trophysiological properties [1,5]. Stable fatty acid distur-
bances under chronic hypoxia, immune misbalance and 
prolonged effect of pathogen factor, which take place 
in chronic inflammatory process, may deeply affect cell 
function disturbance and aggravate inflammatory reac-
tions even more [3,8,10]. But under comorbidity cir-
cumstances when more than one chronic inflammatory 
process take place, these changes may favor substantial 
deterioration of disease running – more frequent and pro-
longed exacerbations, accelerated progress and early for-
mation of complications.

Objective - study of blood serum fatty acid metabolic 
profile in patients with comorbidity of COPD and chronic 
pancreatitis. 

Materials and methods. 238 patients were exam-
ined, of them 131 with combined COPD and CP run 
(main group) and 107 with isolated COPD run (compari-
son group). Patients were attracted with I and II stages 
of bronchial obstruction – spirometric class GOLD1 and 
GOLD2. The main group patients were of age 28 to 65, 
46,9±5,8 years on the average, whereas isolated COPD 
patients were in age range 30 to 68 years, 48,1±7,9 years 
on the average. COPD anamnesis duration was 13,1±4,2 
years in the main group, CP average duration being 
11,9±4,7 years. In comparison group COPD anamnesis 
was 12,8±4,9 years on the average Patients of both groups 
were commensurable as per their gender, age, degree of 
bronchial obstruction, duration of disease. To obtain nor-
mative results 20 actually healthy people were examined 
as well (control group).

In study of fatty acid spectrum biological materials 
were prepared and gas chromatography analysis of blood 
serum lipid fatty acid spectrum performed according to 
methodology by L.V.Sazonenko et al. [2].  In blood serum 
lipid fatty acid spectrum 9 most informative FAs were 

found:  С14:0 myristic, С15:0 pentadecanoic, С16:0 pal-
mitic, С17:0 margaric, С18:0 stearic, С18:1 oleic, С18:2 
linoleic, С18:3 linolenic and С20:4 arachidonic.

Peaks of FAs under study were identified by compari-
son with retention time of standard FAs’ peaks. Blood lip-
id FAs were quantified by area normalization of FA meth-
yl derivative peaks and their percentage was determined.

Means of software “Microsoft Excel” and “STATIS-
TICA 6.0” have performed statistical data. All values are 
expressed as mean (M) and standard deviation (σ). The 
difference was considered to be significant at p<05.

Results and their discussion. Our research showed 
that isolated COPD progress was accompanied by chang-
es in contents of particular acids, and these changes were 
differently directed (Table 1).

Palmitic acid content was reduced by 42,5% as com-
pared with control group, which may be caused by activa-
tion of lipid free radical oxidation process mostly at the 
account of cell membrane phospholipids layer. Simulta-
neously stearic acid level was reliably reduced by 49,7% 
and that of oleic acid by 27,7%. This together with pal-
mitic acid content reduction confirms that phospholipid 
lecithin fraction takes part in pathological process.

At the same time substantial increase of arachidonic 
acid – 5 times versus control group  - indicates activation 
of inflammatory processes in body and may be treated 
as indicator of endogenous intoxication existence. Un-
der such circumstances this is a result of deregulation in 
synthesis of arachidonic acid metabolites (prostaglandins, 
prostacyclins, thromboxanes and leukotrienes), which are 
important mediators of inflammation and sources of endo-
toxinemia [3,8,10]. 

That is, COPD progress is accompanies by charges 
in FAs spectrum indicating that cell membranes are 
involved in pathological process.  As a result of such 
changes lipid complex unsaturation grows (total SFAs 
content is reduced by 18,2%) which leads to subsequent 
activation of lipid peroxidation and chronic inflamma-
tory process support. 

At the same time total level of polyunsaturated (Σ 
PSFA) and unsaturated (Σ USFA) FAs is also different be-
tween groups: it significantly exceeds normal values (2,1 
times and 1,3 times respectively) due to increased content 
of linoleic (1,5 times) and arachidonic (4,9 times) acid 
which may also favor eicosanoid synthesis disturbance 
and, thus, succession and force of both local and general 
inflammatory reaction [3,5,8].

In study of FAs level variations in connection with 
COPD severity degree certain correlations were found 
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Table 1. The content of fatty acids in patients with isolated COPD, (M±σ)
Fatty acids, % COPD (n=107) Control group (n=20) Statistical significance*

С14:0 8,9±0,7 -
С15:0 4,1±0,4 -

С16:0 24,1±1,1 41,9±0,9 t=4,356,
p<0,001

С17:0 1,9±0,2 -

С18:0 7,6±0,6 15,1±1,1 t=4,722,
p<0,001

С18:1 17,5±0,9 24,2±0,6 t=2,733,
p=0,006

С18:2 23,8±1,1 16,0±1,4 t=2,621,
p<0,007

С18:3 1,7±0,4 -

С20:4 13,8±0,7 2,8±0,3 t=5,994,
p<0,001

Σ SFAs 46,6±1,4 57,0±1,3 t=4,118,
p<0,001

Σ USFAs 56,8±1,2 43,0±1,3 t=4,228,
p<0,001

Σ PSFAs 39,3±1,4 18,8±1,4 t=4,168,
p<0,001

SFAs - saturated fatty acids, USFAs - unsaturated fatty acids, PSFAs - polyunsaturated fatty acids; 
* - differences between groups 

Table 2. The content of fatty acids in patients with comorbidity of COPD and chronic pancreatitis, (M±σ)
Fatty acids, % COPD and CP (n=131) Control group (n=20) Statistical  significance*

С14:0 6,2±0,5 -
С15:0 2,5±0,3 -

С16:0 24,9±1,2 41,9±0,9 t=4,351,
p<0,001

С17:0 1,3±0,3 -

С18:0 5,8±0,5 15,1±1,1 t=5,123,
p<0,001

С18:1 16,1±1,0 24,2±0,6 t=2,172,
p=0,031

С18:2 28,9±1,2 16,0±1,4 t=3,910,
p=0,002

С18:3 1,6±0,3 -

С20:4 13,6±0,9 2,8±0,3 t=5,368,
p<0,001

Σ SFAs 40,7±1,3 57,0±1,3 t=4,121,
p<0,001

Σ USFAs 60,2±1,2 43,0±1,3 t=4,198,
p<0,001

Σ PSFAs 44,1±1,2 18,8±1,4 t=4,312,
p<0,001

* - differences between groups 
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Table 3. The content of fatty acids in examined patients, (M±σ)
Fatty acids, % COPD (п=107) COPD and CP  (n=131) Statistical significance*

С14:0 8,9±0,7 6,2±0,5 t=2,025,
p=0,046

С15:0 4,1±0,4 2,5±0,3 t=2,335,
p=0,025

С16:0 24,1±1,1 24,9±1,2 p>0,05

С17:0 1,9±0,2 1,3±0,3 t=2,015,
p=0,047

С18:0 7,6±0,6 5,8±0,5 t=2,225,
p=0,031

С18:1 17,5±0,9 16,1±1,0 p>0,05

С18:2 23,8±1,1 28,9±1,2 t=4,245,
p<0,001

С18:3 1,7±0,4 1,6±0,3 p>0,05
С20:4 13,8±0,7 13,6±0,9 p>0,05

Σ SFAs 46,6±1,4 40,7±1,3 t=4,125,
p<0,001

Σ USFAs 56,8±1,2 60,2±1,2 t=2,279,
p=0,024

Σ PSFAs 39,3±1,4 44,1±1,2 t=2,404,
p=0,018

* - differences between groups 

with palmitic (r=-0,473, р<0,05), oleic (r=-0,523, р<0,05), 
stearic (r=-0,491, р<0,05), linoleic (r=0,685, р<0,01) and 
arachidonic (r=0,798, р<0,01) acids. Such changes are 
an appropriate consequence of lipid peroxidation process 
hyperactivation under progressing inflammatory changes 
in bronchial tree in the course of bronchial obstruction 
degree growing.

At the same time in patients of main group arachidonic 
acid content was 4,9 times above normal, that of linoleic 
acid 1,8 times on the ground of decrease in palmitic acid 
content to 1,5 times below normal, oleic acid 1,5 times 
and stearic acid 2,5 times (Table 2).

Simultaneous increase of arachidonic and linoleic acids 
ensures higher unsaturation of fatty acids and total PSFAs 
value of 44,1±1,8% (at normal 18,8±1,4%); it must be noted 
that just relation of Omega-3 and Omega-6 FAs classes in 
PSFAs is the decisive factor in pathology formation. Buoyant 
synthesis of linoleic acid which is a precursor of arachidonic 
acid and opponent of the latter in lipid membrane composi-
tion, initiates competitive control mechanism of inflamma-
tory eicosanoid synthesis. Such imbalance in arachidonic 
and linoleic acids levels may disturb microviscosity in cell 
membrane lipid biolayer causing malfunction in microcircu-
lation processes [1,5].

The result of such FAs fluctuations in patients of main 
group is substantially increased polyunsaturation of blood 
fatty acid spectrum on the grounds of reduced total con-
centration of SFAs that control antioxidant properties.

In comparison of values for isolated COPD patients 
and comorbid COPD and CP patients unidirectional de-

viations in concentrations of basic FAs were observed in 
both groups (Table 3).

Thus, although concentrations of basic FAs mostly 
did not have significant discrepancies, nevertheless, con-
centration changes of stearic and linoleic acids were sig-
nificantly more expressed, which caused saturation level 
reduction and increased unsaturation of fatty acids.

Total content of saturated and unsaturated FAs in 
patients of main groups was significantly different 
from both control group values and comparison group 
values (Pic.).

Pic. The total content of saturated and unsaturated FAs, %
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As in isolated COPD group, total content of unsaturat-
ed (1,4 times) and polyunsaturated (2,4 times) fatty acids 
took place due to increasing content of linoleic and ara-
chidonic acids which also may cause malfunction of eico-
sanoid synthesis which may result in persistent character 
of inflammatory process as well as in its latent progress 
under clinical remission of the disease.

Conclusion. In the course of blood serum lipid fatty 
acid composition study in isolated COPD patients and pa-
tients with COPD combined with CP the content of partic-
ular FAs was found amended which indicated cell mem-
brane disorder due to activation of lipid peroxidation on 
the ground of antioxidant protective system suppression.

In both groups arachidonic acid content substantially 
grew, indicating eicosanoid formation deregulation and 
activation of inflammatory processes in organism causing 
appearance of endogenous intoxication syndrome. Under 
comorbidity circumstances the presence of concomitant 
CP substantially strengthened the expression of such 
deviations due to increase of unsaturation level and the 
sum of PSFAs which is indicative of lipid peroxidation 
processes intensification, and this may be treated as one 
of additional factors of pathology progressing under this 
“nosological duo”.
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SUMMARY

METABOLIC PROFILE OF SERUM FATTY ACIDS 
IN PATIENTS WITH COMORBIDITY OF CHRO-
NIC OBSTRUCTIVE PULMONARY DISEASE AND 
CHRONIC PANCREATITIS

1Zhelezniakova N., 1Pasiyeshvili L., 1Bocharova T., 
1Pasiieshvili T., 2Zhelezniakov O.

1Kharkiv National Medical University; 2Municipal 
Health Care Institution“Kharkiv City Perinatal Cen-
ter”, Ukraine 

Objective - study of blood serum fatty acid metabolic 
profile in patients with comorbidity of COPD and chronic 
pancreatitis. 

238 patients were examined, of them 131 with com-
bined COPD and chronic pancreatitis and 107 with isolat-
ed COPD run. In study of fatty acid spectrum biological 
materials were prepared and gas chromatography analysis 
of blood serum lipid fatty acid spectrum performed ac-
cording to methodology by L.V.Sazonenko et al. 

The study showed that COPD exacerbation was ac-
companied with by changes in contents of particular fatty 
acids both in patients with isolated COPD and in patients 
with comorbidity in comparison with almost healthy pa-
tients. In comparison of values for isolated COPD patients 
and comorbidity of COPD and chronic pancreatitis pa-
tients unidirectional deviations in concentrations of basic 
FAs were observed in both groups. Although concentra-
tions of basic FAs mostly did not have probable discrep-
ancies, nevertheless, concentration changes of stearic and 
linoleic acids were significantly more expressed, which 
caused saturation level reduction and increased unsatura-
tion of fatty acids.

The presence of concomitant chronic pancreatitis in 
patients with COPD substantially strengthened the ex-
pression of FAs spectrum deviations due to increase of 
unsaturation level and the sum of PSFAs which is indica-
tive of lipid peroxidation processes intensification, and 
this may be treated as one of additional factors of pathol-
ogy progressing.

Keywords: fatty acids, chronic obstructive pulmo-
nary disease, chronic pancreatitis.
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РЕЗЮМЕ

МЕТАБОЛИЧЕСКИЙ ПРОФИЛЬ ЖИРНЫХ 
КИСЛОТ СЫВОРОТКИ КРОВИ У ПАЦИЕНТОВ 
С КОМОРБИДНОСТЬЮ ХРОНИЧЕСКОГО ОБ-
СТРУКТИВНОГО ЗАБОЛЕВАНИЯ ЛЕГКИХ И 
ХРОНИЧЕСКОГО ПАНКРЕАТИТА

1Железнякова Н.М., 1Пасиешвили Л.М., 
1Бочарова Т.В., 1Пасиешвили Т.М.,  
2Железняков А.Ю.

1Харьковский национальный медицинский универси-
тет; 2Коммунальное предприятие здравоохранения 
«Харьковский городской перинатальный центр», 
Харьков, Украина

Цель - изучить метаболический профиль жирных 
кислот сыворотки крови у пациентов с коморбидно-
стью хронического обструктивного заболенивая лег-
ких и хронического панкреатита.

Обследовано 238 пациентов, из них 131 с комор-
бидностью хронического обструктивного заболе-
нивая легких (ХОЗЛ) и хронического панкреатита и 
107 с изолированным ХОЗЛ. При изучении спектра 
жирных кислот подготовку биологического материа-
ла и газохроматографический анализ спектра жирных 
кислот в сыворотке крови проводили по методу Л.В 
Сазоненко и соавт.

Исследование показало, что обострение ХОЗЛ со-
провождалось изменениями содержания отдельных 
жирных кислот как в группе с изолированным ХОЗЛ, 
так и в группе с сопутствующей патологией по срав-
нению с почти здоровыми пациентами. При сопостав-
лении параметров пациентов с изолированным ХОЗЛ 
и больных с коморбидностью ХОЗЛ и хронического 
панкреатита были выявлены однонаправленные из-
менения в концентрациях основных жирных кислот 
в обеих группах. Несмотря на то, что в показателях 
уровня большинства жирных кислот не выявлено до-
стоверных различий, тем не менее, изменения концен-
трации стеариновой и линолевой кислот были значи-
тельно более выраженными, что ведет к снижению 
уровня насыщенности и повышению ненасыщенно-
сти жирных кислот.

Наличие сопутствующего хронического панкреатита 
у пациентов с ХОЗЛ существенно усиливало девиации 
жирнокислотного спектра сыворотки крови за счет уве-
личения уровня ненасыщенности и суммы полиненасы-
щенных жирных кислот, что свидетельствует об интен-
сификации процессов перекисного окисления липидов 
и может рассматриваться как один из дополнительных 
факторов прогрессирования патологии.

reziume

sisxlis SratSi cximovani mJavebis metabo–
luri profili pacientebSi erTdroulad 
mimdinare filtvebis qronikuli obstruqci-
uli daavadebiT da qronikuli pankreatitiT

n. Jelezniakova, l. pasieSvili, t. baCarova, 
t. pasieSvili, a. Jelezniakovi

xarkovis erovnuli samedicino universiteti; 
jandacvis komunaluri dawesebuleba “xarko–
vis saqalaqo parinataluri centri”, ukraina

kvlevis mizans warmoadgenda sisxlis 
SratSi cximovani mJavebis metaboluri pro-
filis gansazRvra pacientebSi erTdroulad 
mimdinare filtvebis qronikuli obstruqci-
uli daavadebiT da qronikuli pankreatitiT.

gamokvleulia 238 avadmyofi, maT Soris 131 
erTdroulad mimdinare filtvebis qroni-
kuli obstruqciuli daavadebiT (fqod) da 
qronikuli pankreatitiT, xolo 107  – izoli-
rebuli fqod-iT. cximovani mJavebis speqtris 
Seswavlisas biologiuri masalis momzadeba 
da cximovani mJavebis speqtris gazoqromato-
grafiuli analizi sisxlis SratSi xorciel-
deboda l. sazonenkos da Tanaavtorebis meTo-
dis meSveobiT. Catarebuli kvlevis Sedegebma 
cxadhyo, rom fqod-is gamwvavebas Tan axlavs 
calkeuli cximovani mJavebis Semcvelobis cvli–
lebebi rogorc fqod-is izolirebul jgufSi, 
aseve jgufSi TandarTuli paTologiiT Seda-
rebiT janmrTel pacientebTan.  izolirebuli 
fqod-iT da erTdroulad fqod-iT da qroni-
kuli pankreatitiT avadmyofebis parametrebis 
Sepirispirebisas gamovlinda erTmimarTuli 
cvlilebebi ZiroTadi cximovani mJavebis kon-
centraciebSi orive jgufSi. miuxedavad, imisa, 
rom cximovani mJavebis umravlesobis donis 
maCveneblebSi sarwmuno sxvaoba ar gamovlin-
da, stearinis da linoleis mJavebis koncen-
traciis cvlilebebi mkveTrad iyo gamoxa-
tuli. fqod-iT da TandarTuli pankreatitiT 
pacientebis sisxlis SratSi sagrZnoblad 
momatebuli iyo cximovani mJavebis speqtris 
deviacia, cximovani mJavebis gaujereblobis 
da poligaujereblobis donis maCveneblebis 
zrdis xarjze, rac miuTiTebs lipidebis ze-
Jangovani Jangvis procesis intensifikaciaze da 
SeiZleba ganxiluli iyos, rogorc paTologiis 
progresirebis erT-erTi damatebiTi faqtori. 
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ТАКТИКА ЛЕЧЕНИЯ КОГНИТИВНОЙ ДИСФУНКЦИИ 
В ПОСЛЕОПЕРАЦИОННОМ ПЕРИОДЕ

Дубовская С.С.,  Кудинова О.В., Григоров Ю.Б., Битчук Н.Д.

Харьковский национальный медицинский университет, Украина

Послеоперационная когнитивная дисфункция раз-
вивается в раннем и сохраняется в позднем послеопе-
рационном периоде, клинически проявляется в виде 
нарушений памяти, затруднения концентрации вни-
мания и нарушений других высших функций коры 
головного мозга [1,2,6].

Клиническими исследованиями установлено, 
что при использовании общей анестезии, наблю-
даются изменения перфузии головного мозга, вну-
тричерепная гипертензия и другие нарушения, как 
следствие использования анестезиологических пре-
паратов, являющихся причиной возникновенияе 
различных нарушений высшей мозговой функции. 
В раннем послеоперационном периоде когнитивная 
дисфункция определяется примерно в 30% случаях 
после хирургических вмешательств, которые вы-
полнены с помощью общей анестезии, и продол-
жает наблюдаться в течение трех месяцев у 10% 
пациентов [5-7]. Выявлено, что послеоперационная 
когнитивная дисфункция имеет обратное развитие 
на ранних стадиях, поэтому необходимо корректи-
ровать нарушения с самого начала и предотвращать 
их [9,10].

В послеоперационном периоде возможно раз-
витие различных нарушений центральной нервной 
системы в виде психопатологических и психоти-
ческих реакций, делирия, судорожного синдрома, 
послеоперационной когнитивной дисфункции, на-
рушения цикла сна-бодрствования и координации, 
возникновения острого нарушения мозгового кро-
вообращения, острой сенсоневральной тугоухости, 
спастической параплегии. Степень и выраженность 
патологических изменений со стороны централь-
ной нервной системы зависит от вида анестезии, со-
матического состояния и неврологического статуса 
пациента в предоперационном периоде, от возрас-
та. В подавляющем большинстве случаев на фоне 
общего угнетения функций центральной нервной 
системы наблюдается снижение памяти, внимания, 
реактивности, нарушения функции координации. 
Среди этих нарушений когнитивные изменения, 
возможно, выделить в ходе исследования мен-
тального статуса, проявляющегося во внешности, 
поведении, ориентации, концентрации внимания, 
эмоциональном состоянии, мышлении, в познава-
тельных процессах (память, способность логиче-
ского суждения, речь, восприятие, праксис и испол-
нительные функции) [6].

При обсуждении данной темы следует учитывать 
основные теории влияния наркоза для разработки и 

совершенствования схем общей анестезии, определе-
ния доз и соотношений препаратов с целью достиже-
ния минимального токсического эффекта, учитывая 
клеточно-молекулярные механизмы [5-7]. С учетом 
вышеизложенного, авторами разработана биохимиче-
ская теория.

В патогенезе возникновения когнитивной дис-
функции в послеоперационном периоде выделяются 
основные факторы общей анестезии: метаболиче-
ские, гемореологические, гипоксические, токсичные. 
Изучение этиопатогенетических механизмов когни-
тивной дисфункции, возникающих как следствие об-
щей анестезии, позволит в дальнейшем разработать 
адекватные методы профилактики данной патологии, 
которая является актуальной задачей современной 
анестезиологии и неврологии.

Целью исследования является разработка тактики 
адекватной нейропротекторной терапии пациентам с 
послеоперационными когнитивными дисфункциями 
на основании определения общего когнитивного де-
фицита. 

Материал и методы. Исследование проведено 
в хирургических отделениях различного профиля 
на базе Харьковской городской клинической боль-
ницы скорой и неотложной медицинской помощи 
им. проф. А.И. Мещанинова. Обследовано 110 па-
циентов молодого и среднего возраста (38,5±5,6 г.) 
и 96 пациентов пожилого возраста (73,3±7,9 г.) с 
хирургической патологией, из них 88 мужчин и 118 
женщин. Оперативное вмешательство проводили в 
условиях общей многокомпонентной анестезии с 
искусственной вентиляцией легких с использова-
нием пропофола и фентанила, тиопентала-натрия и 
фентанила. Для достижения цели проведено иссле-
дование когнитивной сферы у пациентов различных 
возрастных групп: молодого, среднего и пожилого 
возраста, с острой хирургической патологией до опе-
рации и на 1, 7, 30 сутки после оперативного вмеша-
тельства. Полученные данные сравнивались с таковы-
ми предоперационного периода.

Использованы стандартные клинические и лабо-
раторные методы. Когнитивную сферу исследовали 
посредством шкалы ММSE, теста рисования часов, 
теста «10 слов», батареи тестов на лобную дисфунк-
цию, метода Шульте. Пациенты были информирова-
ны о ходе заболевания, объеме оперативного вмеша-
тельства и возможных осложнений. Рассчитывали 
показатель общего когнитивного дефицита.

Результаты и их обсуждение. В дооперационном 
периоде в группе больных молодого и среднего воз-
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раста отмечались одинаковые значения. По данным 
шкалы MMSE показатель был ниже нормы на 9,0%, 
показатели теста рисования часов - в пределах нор-
мы; по шкале FAB показатели были ниже на 5,5%, по 
методу А.Р. Лурия - ниже на 15,0%, показатели по ме-
тодике Шульте находились в пределах нормы. В до-
операционном периоде в группе больных пожилого 
возраста показатель шкалы MMSE был ниже нормы 
на 23,3%, теста рисования часов - ниже на 10,0%, по 
шкале FAB - ниже на 16,6%, по методу А.Р. Лурия 
данные пациентов были ниже на 40,0%, а по методике 
Шульте - на 16,6% ниже нормы (таблица). 

Исследование когнитивной функции на 1, 7 и 30 
сутки после операции позволило разработать и сфор-
мулировать схему с включением в комплекс лечебных 
программ цитиколина и цитофлавина (Патент на по-
лезную модель №89336 2014) [9].

Анализ результатов полученных исследований 
на разных этапах выявил, что в каждой возрастной 
группе на седьмые сутки исследования у пациентов 
была восстановлена когнитивная функция до значе-
ний дооперационного периода. У части пациентов 
отмечались незначительные изменения показате-
лей, а у другой - ухудшение состояния когнитивной 
функции в сравнении с дооперационным периодом. 
На основании полученных результатов исследова-
ния разработана и предложена к использованию 
формула подсчета общего когнитивного дефицита 
(ОКД), которая позволяет разработать соответству-
ющую тактику ведения данных пациентов в послео-

перационном периоде в каждом конкретном случае 
(Патент Украины на изобретение №113265 2016) 
[10].

Суть способа заключается в назначении схемы 
лечения на основе диагностики степени и структуры 
когнитивной дисфункции по анализу результатов на 7 
сутки после операции. Определяются величины про-
центных отклонений каждого результата исследова-
ния от нормы и показатель общего когнитивного де-
фицита по сумме значений процентного отклонения 
от нормы результатов исследования когнитивных на-
рушений. В случаях, когда показатель общего когни-
тивного дефицита составляет 20% и больше назнача-
ются цитиколины [10].

В ходе исследования 41% пациентов в группе 
больных молодого и среднего возраста на 7 сутки по 
данным шкалы MMSE показатель когнитивной функ-
ции находился ниже нормы на 10%; по тесту рисова-
ния часов - в пределах нормы, по шкале FAB - ниже 
на 11%, по методу А.Р. Лурия - ниже на 10%, а по 
методике Шульте - на 17% ниже нормы. Показатель 
ОКД составил = 10%+0%+11%+10%+17%/5=9,6%. 
Дальнейшее лечение когнитивной дисфункции не ре-
комендовано.

У 34% пациентов в группе молодого и среднего 
возраста на 7 сутки по данным шкалы MMSE по-
казатель был ниже нормы на 20%, показатели теста 
рисования часов ниже нормы на 10%, по шкале FAB 
- дефицит составил 22% от нормы, по методу А.Р. Лу-
рия - ниже на 40%, а по методике Шульте - на 29% 

Таблица. Оценка результатов состояния когнитивной функции 
на различных этапах исследования

До операции 1 сутки 7 сутки 1 месяц

 Шкала MMSE
(28-30 баллов)

Молодой и средний возраст:
27,1±1,1 25,3±1,8 27,8±0,9 28,2±0,7

Пожилой возраст: 24,3±1,7 18,9±2,1 20,8±1,9 21,8±1,4

Тест «10 слов»
Лурия

(9-10 слов)

Молодой и средний возраст:
8,1±0,4 6,8±0,5 8,7±0,2 9,1±0,6

Пожилой возраст: 6,1±0,6 5,1±0,4 5,8±0,4 6,8±0,3

FAB
(18 баллов)

Молодой и средний возраст:
17,3±0,6 17,1±0,7 17,6±0,8 17,1±0,3

Пожилой возраст: 15,1±1,4 13,1±0,8 14,6±0,6 15,2±0,4

Метод Шульте
(40-50 слов)

Молодой и средний возраст:
54,1±1,6 70,2±1,1 60,3±1,4 53,8±2,1

Пожилой возраст: 59,1±1,4 97,8±1,7 79,1±1,8 64,8±1,6

Тест рисования 
часов

(10 баллов)

Молодой и средний возраст:
9,8±0,2 9,4±0,5 9,5±0,4 9,6±0,3

Пожилой возраст: 9,2±0,8 7,9±1,1 8,1±0,7 9,4±0,5
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ниже нормы. ОКД  0%+10%+22%+40% +29%/5=24,2%. 
Назначено дальнейшее лечение с использованием цито-
колина по схеме.

У 28% пациентов пожилого возраста на 7 сутки по дан-
ным шкалы MMSE показатель был ниже нормы на 40%, 
показатели теста рисования часов ниже нормы на 30%, 
по шкале FAB - дефицит 22% от нормы, по методу А.Р. 
Лурия - ниже на 60%, а показатель по методике Шуль-
те - на 44% ниже нормы. ОКД=40%+30%+22%+60%+ 
44%/5 = 39,2%. Назначено дальнейшее лечение с ис-
пользованием цитоколина по схеме.

У 54% пациентов пожилого возраста на 7 сутки 
по данным шкалы MMSE показатель когнитивной 
функции был ниже нормы на 20%, показатель теста 
рисования часов - ниже нормы на 10%, шкалы FAB 
- на 22%. По методу А.Р. Лурия данные пациентов 
были ниже на 30% от нормы, а при исследовании по 
методике Шульте - на 29% ниже нормы. Таким об-
разом, ОКД=20%+10%+22%+30%+29%/5 = 22,2%. 
Назначено дальнейшее лечение с использованием 
цитоколина по схеме.

Выводы. Полученные результаты исследования ког-
нитивной функции на 1, 7 и 30 сутки после операции 
позволили разработать схему включения в комплекс ле-
чебных программ цитиколина и цитофлавина. В каждой 
возрастной группе на седьмые сутки исследования вы-
явлена различная динамика восстановления когнитив-
ной функции в сравнении с дооперационным периодом. 
Это позволило предложить формулу подсчета об-
щего когнитивного дефицита, с помощью которой 
возможно разработать соответствующую тактику 
ведения пациентов в послеоперационном периоде в 
каждом конкретном случае.  
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SUMMARY

TACTICS OF CHOOSING COGNITIVE DYS-
FUNCTION THERAPY IN THE POSTOPERATIVE 
PERIOD

Dubivska S., Kudinova O., Grigorov Yu., Bitchuk N. 

Kharkov National Medical University, Ukraine

The aim of the study is to formulate the tactics of as-
signing adequate neuroprotective therapy to patients with 
postoperative cognitive dysfunctions on the basis of sub-
tracting the indicator of the total cognitive deficiency.

To achieve this goal, we conducted a study of cogni-
tive function in patients of different age groups: young 
age, middle age, elderly age with acute surgical pathol-
ogy before surgery and at 1, 7, 30 days after surgery com-
pared with preoperative data. Methods of research. The 
study of the cognitive sphere: scale MMSE, test drawing 
hours, test “10 words”, battery tests for frontal dysfunc-
tion, method Schulte. The indicator of the total cognitive 
deficiency was calculated.

 The results of the study of cognitive function made 
it possible to formulate a scheme for the use of citi-
coline and cytoflavin in a complex of therapeutic pro-
grams. In each age group, on the seventh day of the 
study, there were patients with different dynamics of 
cognitive function recovery for the preoperative peri-
od. This allowed us to develop and propose a formula 
for calculating the total cognitive deficit, which makes 
it possible to formulate appropriate tactics for manag-
ing patients in the subsequent period in each specific 
case. We determine the values   of the percentage devia-
tions of each study result from the norm and the indica-
tor of the total cognitive deficit by the sum of the values   
of the percentage deviation from the norm of the results 
of the study of cognitive impairment.

Keywords: cognitive function, neurology, anesthesi-
ology.
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РЕЗЮМЕ

ТАКТИКА ЛЕЧЕНИЯ КОГНИТИВНОЙ ДИС-
ФУНКЦИИ В ПОСЛЕОПЕРАЦИОННОМ ПЕ-
РИОДЕ

Дубовская С.С., Кудинова О.В., Григоров Ю.Б., 
Битчук Н.Д.

Харьковский национальный медицинский универси-
тет, Украина

Целью исследования явилась разработка тактики 
адекватной нейропротекторной терапии пациентам с 
послеоперационными когнитивными дисфункциями 
с учетом показателя общего когнитивного дефицита.

Проведено исследование когнитивной функции у 
пациентов разных возрастных групп: молодого, сред-
него и пожилого возраста с острой хирургической па-
тологией до операции и на 1, 7, 30 сутки после опера-
тивного вмешательства. 

В ходе исследования использованы стандартные 
клинические и лабораторные методы. Для исследова-
ния когнитивной сферы применялись шкала ММSE, 
тест рисования часов, тест «10 слов», метод А.Р. Лу-
рия, метод Шульте.  Рассчитывали  показатель общего 
когнитивного дефицита.

Анализ результатов исследования когнитивной 
функции на 1, 7 и 30 сутки после операции позволил 
разработать схему включения в комплекс лечебных 
программ цитиколина и цитофлавина. В каждой воз-
растной группе на седьмые сутки исследования были 
пациенты с разной динамикой восстановления когни-
тивной функции в сравнении с дооперационным пе-
риодом. Это позволило предложить формулу подсчета 
общего когнитивного дефицита, с помощью которой 
возможно разработать соответствующую тактику 
ведения пациентов в послеоперационном периоде в 
каждом конкретном случае.  

reziume

kognitiuri disfunqciis mkurnalobis taq-
tika postoperaciul  periodSi

s. dubovskaia, o. kudinova, iu. grigorovi,  
n. bitCuki

xarkovis erovnuli samedicino universite-
ti, ukraina

kvlevis mizans warmoadgenda adekvaturi 
neiroproteqtoruli Terapiis taqtikis Se-
muSaveba pacientebSi postoperaciuli kog-
nitiuri disfunqciiT saerTo kognitiuri 
deficitis maCveneblis gaTvaliswinebiT.

Catarebulia mwvave qirurgiuli paTolo-
giis mqone sxvadasxva asakobrivi jgufis 
- axalgazrda, saSualo da xandazmuli  - 
pacientebis kognitiuri funqciis kvleva ope-
raciamde, operaciis Semdgom pirvel, meSvide 
da ocdameaTe dRes. kvlevis dros gamoyene-
buli iyo standartuli klinikuri da la-
boratoriuli meTodebi, kognitiuri sferos 
kvlevisaTvis - ММSE Skala, saaTebis xatvis 
testi, testi “10 sityva”, testebis nakrebi Sub-
lis disfunqciaze, Sultes meTodi. gamoiT-
vleboda saerTo kognitiuri disfunqciis 
maCvenebeli. Sedegebis analizma SesaZlebeli 
gaxada citokolinis da citoflavinis CarT-
vis sqemis SemuSaveba samkurnalo programebis 
kompleqsSi. yvela asakobriv jgufSi  kvle-
vis meSvide dRes aRiniSna pacientebi kogni-
tiuri disfunqciis aRdgenis sxvadasxva din-
amikiT, winasaoperacio periodTan SedarebiT. 
am garemoebam SesaZlebeli gaxada saerTo 
kognitiuri deficitis gamoTvlis formulis 
SeTavazeba,  romelic iZleva TiToeul kon-
kretul SemTxvevaSi pacientis marTvis Sesa-
bamisi taqtikis SemuSavebis saSualebas post-
operaciul periodSi.

ОСОБЕННОСТИ ЭЛЕМЕНТНОГО СТАТУСА БОЛЬНЫХ ВИТИЛИГО

Цискаришвили Н.И., Кацитадзе А.Г., Цискаришвили Н.В., Харисчаришвили И.З. 

Тбилисский государственный медицинский университет, департамент дерматовенерологии; «Ассоциация 
ВИТИЛИГО Грузии», Центр медицинской элементологии «Лаборатория биоэлемент», Тбилиси, Грузия

Дисхромии составляют около 10% всей дермато-
логической патологии. Среди них наиболее распро-
страненной, тяжелой в косметическом отношении, 
воздействующей на психику больного является вити-
лиго. Это заболевание встречается у 3-4% лиц с кож-
ной патологией, чаще у лиц с темной кожей. Вопрос о 

причинах и механизмах исчезновения меланоцитов в 
витилигинозных пятнах по сей день окончательно не 
разрешен. Широко обсуждаются следующие теории 
развития витилиго: аутоиммунная деструкция мела-
ноцитов, внутренний дефект структуры и функции 
меланоцитов, дефект защиты от действия свободных 
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радикалов, укорочение жизнеспособности и дисре-
гуляции апоптоза меланоцитов, изменение мембран-
ных липидов меланоцитов, деструкция меланоцитов 
нейрохимическими веществами, вирусная инфекция, 
конвергентная теория [8-10].

Витилиго это мультифакторное заболевание, 
причем в каждом конкретном случае могут быть 
включены разные механизмы его патогенеза и раз-
ные уровни нарушения образования меланина в 
коже. Неясность этиологии и патогенеза, упорное 
и хроническое течение, склонность к распростра-
нению кожного процесса обуславливают трудности 
лечения витилиго.

Кожа представляет собой один из наиболее ме-
таболически активных органов. Выполняя ряд жиз-
ненно важных функций (барьерная, защитная, ды-
хательная, выделительная, обменная, иммунная) 
она нуждается в микроэлементах [4,6].

Как известно стабильность химического со-
става организма является одним из важнейших 
и обязательных условий его нормального функ-
ционирования. В настоящее время из 92 встре-
чающихся в природе химических элементов 81 
обнаружен в организме человека [1-3]. Химиче-
ские реакции, протекающие в организме, схема-
тически можно представить следующим образом: 

субстрат + фермент + микроэлемент из аминокис-
лоты тирозина под действием фермента тирозина-
зы. Микроэлемент медь играет роль катализатора 
в этой фотохимической реакции. Определение со-
держания микроэлементов в коже больных вити-
лиго методом нейтронно-активационного анализа 
выявило значительное уменьшение концентрации 
меди как в очаге витилиго так и в коже вокруг де-
пигментиорванных пятен [5]. Изучение роли эс-
сенциальных и токсичных элементов в патогенезе 
витилиго позволит расширить спектр методов ле-
чения данной патологии.

Целью исследования явилось определение эле-
ментного статуса волос у больных различными кли-
ническими формами витилиго. 

Материал и методы. Под наблюдением находи-
лось 25 больных (15 женщин и 10 мужчин) различными 
клиническим формами витилиго в возрасте от 18 до 65 
лет, с давностью заболевания от 6 мес. до 20 лет. При 
подборе клинического материала руководствовались 
классификацией, предложенной в англоязычной 
литературе: сегментарное витилиго (n=12) (segmen-
tal vitiligo - SV) - область поражения находится в 
границах одного сегмента и имеет одностороннее 
расположение. Несегментарное витилиго (non seg-
mental vitiligo -NSV) - область поражения выходит за 

Таблица. Содержание химических элементов в волосах больных витилиго (М±m мкг/г)
Элементы Сегментарное 

витилиго, n=12 
Несегментарное витилиго, n=13 Условные нормы

основные Фокальное, n=6 Акрофациальное, n=7  минимум максимум

Cа 450,32±23,45 460±25,1 570,56±25,6 300,00 700,00
 Zn 170,23±7,6 110±5,2 60,34±4,5 120,00  200,00
 K 150,14±5,6 120±6,7 110,56±6,5 70,00 170,00
 I 2,5±0,5 2,0±0,3 2,5±0,3 0,40 4,00

 Cu 7,6±1,3 8,0±1,5 4,5±0,6 9,00 30,00
 Se 1,5±0,5 0,8±005 0,1±0,02 0,30 1,20
 Fe 31,81±3,65 13,0±1,7 10,5±0,35 15,00, 35,00
 Mn 1,7±0,7 1,6±0,5 0,2±0,02 0,50 2,00
 Cr 2,6±0,9 2,0±0,8 3,5±0,45  0,50 5,00

токсичные
Ва 4,4±0,4  - - 0,00 5,00
 Pb  - 5,58 7,8±0,25 0,00 5,00
As  - - 0,00 2,00
Hg  -  - - 0,00 2,00
Cd  - 0,8 1,56±0,5 0,00 1,00
Zr  -  - - 0,00 2,00
Sn  - - - 0,00 3,00
Bi  - - - 0,00 2,00
W - - - 0,00 2,00

- - -
выделены статистически значимые различия (р<0,01)
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пределы одного сегмента и имеет симметричное двусто-
роннее расположение. Эта группа включала 13 больных, 
из них фокальное витилиго - 6 (одно или несколько бе-
лых пятен в определённом участке тела). Вульгарное или 
генерализрванное витилиго включало больных акрофа-
циальным витилиго с депигментированными очагами на 
лице и конечностях - 7. У 10 пациентов при клиническом 
обследовании обнаружены невусы Сеттона. Контроль-
ную группу составили 15 практически здоровых лиц.

Для оценки микроэлементного статуса организма 
забирали прикорневую часть волос в зоне затылка 
и проводили анализ методом рентгеновской флюо-
ресцентной спектроскопии - МВИ 081/12 -4502 -00 
на рентгенофлюоресцентном спектрометре СЭП -01 
«Элвакс» (Центр медицинской элементологии «Лабо-
ратория биоэлемент») [7].

Статистическую обработку результатов исследо-
ваний проводили общепринятыми статистическим 
методами. Достоверность различий данных оценива-
лась с использованием критериев Стьюдента.

Результаты и их обсуждение. Результаты про-
веденного исследования элементного состава волос 
больных витилиго представлены в таблице.

Рис. 1. Содержание химических элементов в волосах 
практически здоровых лиц

Рис. 2. Содержание химических элементов в волосах 
больных несегментарным витилиго

Рис. 3. Содержание химических элементов в волосах 
больных сегментарным витилиго

Из в таблицы явствует, что минеральный состав 
волос у больных различными клиническим форма-
ми витилиго характеризуется отклонением от ус-
ловных норм. Так, у больных сегментарной формой 
витилиго концентрация основных элементов прак-
тически не отличается от нормы (цинк, марганец, 
цинк, селен). Незначительное нарушение баланса 
эссенциальных элементов отмечено в концентра-
ции меди (7,6±1,3) при условной норме от 9,0 до 
30,0. Токсичные и условно токсичные элементы в 
волосах у данной группы больных не определяют-
ся.

В группе больных несегментарным витилиго 
(фокальная, акрофациальная формы) установле-
но достоверное понижение уровня эссенциальных 
(основных) элементов - марганца , меди, цинка и 
селена. В группе больных фокальным витилиго 
концентрация этих элементов выражалась в следу-
ющих единицах, 110±5,2; 8,0±1,5; 0,8±0,05; 1,6±0,5, 
соотвественно.

В группе больных акрофациальным витилиго 
установлено достоверное понижение уровня цинка, 
меди, селена, марганца. Концентрация этих элемен-
тов выражалась в следующих единицах - 60,34±4,5; 
4,5±0,6; 0,1±0,02; 0,2±0,02, соотвественно.

Медь и марганец действуют как антиоксиданты, 
поскольку являются компонентами многих клеточ-
ных ферментов, включая супероксиддисмутазу, обез-
вреживающую свободные радиалы. Имеются данные, 
что при длительном дефиците марганца могут наблю-
даться пигментные изменения (витилиго), нарушение 
синтеза меланина. 

Известно, что селен - необходимый элемент для 
организма. Он предохраняет клетки от повреждаю-
щего действия свободных радикалов и тяжелых ме-
таллов (кадмий, ртуть, мышьяк). Являясь значимым 
компонентом системы антиоксидантной защиты ор-
ганизма, он обладает противоопухолевым действием, 
поддерживает детоксикационную функцию печени, 
активен в присутствии витамина Е. Недостаток селе-
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на приводит к нарушению стабильности мембран и 
процессов микросомального окисления во всех клетках 
организма, с последующим нарушением функций ос-
новных органов и систем. Цинк входит в состав более 
70 ферментов, без которых невозможны основные био-
химические процессы в организме. Цинк также являет-
ся кофактором одной из изоформ супероксиддисмутазы. 
Для борьбы с окислительным стрессом необходимо, 
прежде всего, обеспечить собственную антиоксидатную 
систему необходимыми для ее нормального функциони-
рования кофакторами (марганец, селен, цинк, медь).

Наличие токсичных и потенциально токсичных 
элементов наблюдали у больных акрофациальной 
формой витилиго в 4 случаях - в виде незначительно-
го повышения уровня свинца и кадмия. Известно, что 
избыточное накопление свинца и кадмия обуславли-
вает напряжение разных функциональных систем. В 
основе механизма проявлений интоксикации данны-
ми элеметами лежит непосредственное воздействие 
на ядерный хроматин, косвенное воздействие осу-
ществляется путем замещения других элементов или 
изменения активности ряда ферментных систем.

Таким образом, полученные в результате прове-
денного исследования данные еще раз подтверждают 
значение роли определенных химических элементов 
в патогенезе хронических заболеваний. Все элемент-
ные дисбалансы объединяются рядом общих законо-
мерностей развития и сопровождаются нарушением 
иммунного гомеостаза со снижением иммунной рези-
стентности.

Правильный подход к пониманию механизмов 
возникновения витилиго позволит предложить новые 
эффективные схемы его лечения, а целенаправленное 
применение средств, содержащих макро- и микроэле-
менты, максимально обеспечит эффективность лече-
ния определенных форм витилиго.
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SUMMARY

ELEMENTAL STATUS OF PATIENTS WITH VARI-
OUS FORMS OF VITILIGO

Tsiskarishvili N.I., Katsitadze A., Tsiskarishvili N.V., 
Charischarishvili I. 

Tbilisi State Medical University, Department of Derma-
tology and Venerology; “Georgigian Assotiation of Vit-
iligo”, Center of Medical Elementology “Laboretory Bio-
element”, Tbilisi, Georgia

Vitiligo is a multifactorial disease in which, in each spe-
cific case of its manifestation, different mechanisms of its 
pathogenesis and different levels of melanin formation in the 
skin can be involved. Skin is one of the most metabolically 
active organs. Carrying out a number of vital functions (bar-
rier, protective, respiratory, excretory, metabolic, immune, 
etc.), it needs microelementss. Of the 92 naturally occurring 
chemical elements, 81 are found in the human body. Lack of 
the vital elements, leads to the emergence of diseases, which 
are based on deficiency, excess or imbalance of micro- and 
macroelements in the body. To assess the elemental status 
of patients with various forms of vitiligo, fluorescent x-ray 
spectroscopy was used. The method has good informative-
ness, since the hair most fully reflects the level of content of 
both toxic and vital elements.

According to the results obtained, in patients with seg-
mental vitiligo, a slight decrease in the content of manga-
nese and copper was detected in the hair. In the group of 
patients with non-segmental form of vitiligo, along with a 
significant decrease in the concentration of basic elements 
(on average from 20 to 50%) copper, manganese, sele-
nium, zinc, there was an increase in the indices of such 
toxic elements as lead and cadmium.

The data of multi-element hair analysis, as are con-
firmed by well-known information about the role of cer-
tain chemical elements in the pathogenesis of vitiligo, 
also allow us to make new assumptions about the pos-
sible relationship between the violation of the micro-
element balance of the organism with the emergence 
and peculiarity of the flow of various forms of vitiligo. 
The correct approach to understanding the mechanisms of 
the emergence of vitiligo, will allow to offer new effective 
schemes for the treatment of vitiligo.
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РЕЗЮМЕ

ОСОБЕННОСТИ ЭЛЕМЕНТНОГО СТАТУСА 
БОЛЬНЫХ ВИТИЛИГО

Цискаришвили Н.И., Кацитадзе А.Г., 
Цискаришвили Н.В., Харисчаришвили И.З. 

Тбилисский государственный медицинский универси-
тет, департамент дерматовенерологии; «Ассоциация 
ВИТИЛИГО Грузии»; Центр медицинской элементоло-
гии «Лаборатория биоэлемент», Тбилиси, Грузия

Витилиго - мультифакторное заболевание, при ко-
тором в каждом конкретном случае его проявления, 
могут быть задействованы различные механизмы его 
патогенеза и разные уровни нарушения образования 
меланина в коже. Кожа является одним из наиболее 
метаболически активных органов. Выполняя ряд жиз-
ненно важных функций (барьерная, защитная, дыха-
тельная, выделительная, обменная, иммунная) она 
нуждается в микроэлементах. Из 92 встречающихся 
в природе химических элементов, 81 обнаружен в 
организме человека. Недостаток жизненно важных 
элементов приводит к возникновению заболеваний, 
в основе которых лежит дефицит, избыток или дис-
баланс микро - и макроэлементов в организме. Для 
оценки элементного статуса больных различными 
формами витилиго применен метод флюоресцентной 
рентгеновской спектроскопии волоса. Метод обладает 
высокой информативностью, так как в волосах наи-
более полно отражается уровень содержания как ток-
сичных, так и жизненно необходимых элементов. 

Согласно полученным результатам у больных сег-
ментарным витилиго выявлено незначительное по-
нижение содержания в волосах марганца и меди. В 
группе больных несегментарной формой витилиго, 
наряду со значительным понижением концентрации 
основных элементов (медь, марганец, селен, цинк), 
отмечено повышение показателей таких токсичных 
элементов, как свинец и кадмий.

Полученные в результате проведенного исследо-
вания данные еще раз подтверждают значение роли 
определенных химических элементов в патогенезе хро-
нических заболеваний. Все элементные дисбалансы 
объединяются рядом общих закономерностей развития. 
Все они сопровождаются нарушением иммунного гоме-
остаза со снижением иммунной резистентности.  

reziume 

qimiuri elementebis statusi vitiligoTi 
daavadebul pacientebSi

n.i. ciskariSvili, a. kacitaZe, 
n.v. ciskariSvili, i. xarisCariSvili 

Tbilisis saxelmwifo samedicino univer-
siteti dermatovenerologiis departamenti; 
“saqartvelos vitiligos asociacia”; same-
dicino elementologiis centri „labora-
toria bioelementi“, Tbilisi, saqartvelo 

vitiligo multifaqtoruli daavadebaa, 
misi yoveli SemTxveva dakavSirebulia da-
avadebis paTogenezis calkeul rgolTan da 
kanSi melaninis warmoqmnis darRvevis sxva-
dasxva donesTan. kani metabolurad aqtiuri 
organoa. misi sicocxlisTvis mniSvnelovani 
funqciebis SesrulebisaTvis mravali mik-
roelementi sWirdeba. bunebaSi arsebuli 
92 elementidan 81 aRmoCenilia adamianias 
organizmSi. sicocxlisTvis mniSvnelovani 
elementebis ukmarisoba iwvevs daavadebebs, 
romlis mizezia mikro- da makroelemente-
bis deficiti, siWarbe an maTi disbalan-
sia. adamianis organizmSi mikroelementTa 
Semcvelobis Sesafaseblad, sxva biosub-
stratebtan erTad, maRali informtiulobiT 
gamoirCeva Tmis Reri, radgan swored TmaSi 
warmoebs mikroelementebis koncentrireba 
da igi SedarebiT srulad asaxavs toqsiuri 
da esenciuri elementebis Semcvelobas. 

miRebuli monacemebis Tanaxmad vitili-
gos segmenturi formis SemTxvevaSi TmaSi 
gamovlinda manganumis da spilenZis koncen-
traciis umniSvmelo Semcireba. arasegmen-
turi vitiligos SemTxvevaSi ZiriTadi ele-
mentebis (manganumi, spilenZi, TuTia, seleni) 
koncentraciis mniSvnelovan SemcirebasTan 
erTad gamovlinda zogierTi toqsikuri ele-
mentebis maCveneblebis mateba (tyvia da kad-
miumi). 

Tmis mikroelementebis analizis Sedege-
bi adastureben kargad cnobil monacemebs 
gansazRvruli mikroelementebis mniSvnelo-
baze vitiligos paTogenezSi da aseve mikro-
elementebis balansis darRvevis savaraudo 
kavSirze daavadebis sxvadasxva formis mim-
dinareobis TaviseburebebTan.
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The prevalence of systemic vasculitis (SV) is steadily 
rising in the world, accounting 2-3 cases per 10 thou-
sand population [8,14]. Currently, the study of SV refers 
to the most dynamically developing areas of rheumatol-
ogy, while emphasizing both the clinical and pathogenetic 
commonality of these diseases, and certain differences of 
separate nosological forms [1,2,10]. Differential diagno-
sis is rather complicated, because the clinical symptoms 
of SV are characterized by the presence of “crossed syn-
dromes” [3]. 

The articular syndrome is one of the main signs of 
Takayasu’s arteritis (TAA) [5], microscopic polyangiitis 
(MPA) [20], Wegener’s granulomatosis with polyangi-
itis (GPA) [16,17], cryoglobulinemic vasculitis (CGV) 
[12,19]. Joint damage in the form of arthritis or arthralgia 
is observed in 65-70% of the patient number with eosino-
philic granulomatosis with polyangiitis, Churg-Strauss 
syndrome (EPA) [9], in 40-50% of CGV [18], in 45-65% 
of Henoch-Shonlein purpura (HSP) [4,6,15], the knee and 
ankle joints are involved in the pathological process most 
often [7]. In MPA, the number of patients with muscu-
loskeletal changes increases within the first 5 years af-
ter debut of the disease, when, among other things, the 
decrease in periarticular bone mineral density begins to 
develop [11]. 

It should be noted that in the contemporary literature, 
only the frequency of arthropathy in patients with SV is 
noted. The purpose and objectives of this study are the re-
search of separate joint lesion in TAA, MPA, GPA, EPA, 
HSP, CGV and polyarteriitis nodosa (PAN), their X-ray 
sonographic characteristics, the relationship between se-
verity of articular syndrome and extraarticular manifesta-
tions of diseases, and the aspects of the arthritis pathogen-
esis in such category of patients.

Material and methods. Under supervision were 525 
patients with SV, the characteristics of which are present-
ed in Table. 1. The ratio of the patients’ number with HSP, 
MPA, CGV, PAN, TAA, GPA and EPA was 7: 4: 3: 1: 1: 1: 
1. According to the generally recognized Chapel Hill no-
menclature (USA, 2012), TAA refers to SV of large-ves-
sels, PAN-medium. Small vessel vasculitis includes GPA, 
EPA and HSP, which is characterized by IgA-dominant 
immune deposits in the small blood vessels, and CGV, in 
which cryoglobulin immune deposits are responsible for 
small blood vessel vasculitis What is more, MPA, GPA 
and EPA are associated with antineutrophil cytoplasmic 
antibodies, HSP and CGV are immune complex SV [13]. 
Women tend to prevail in TAA, men – in PAN, at a ratio 
of 3: 1 and 2: 1 respectively, younger age patients were 
with HSP, and older - with CGV. It should be emphasized 

that the clinical characteristics of patients are presented at 
the time of their examination. So, at the previous stages, 
all examined with MPA, HSP and CGV had skin changes, 
93% with HSP - joint syndrome. In cases of PAN, MPA 
and CGV, peripheral nervous system lesions (mono- and 
polyneuropathy, radiculopathy, and motron metatarsal-
gia) were exceeded, and the central nervous system le-
sions (discirculatory encephalopathy, cerebral circulation 
violation, corticoneural and pseudobulbar syndromes) 
prevailed in patients with TAA and GPA. 55% of TAA 
patients had aortic heart disease, 17% had myocardial in-
farction, 21% - a cerebral stroke. 36% patients with PAN 
were carriers of viral hepatitis B antigen (HBV), and 29% 
patients with CGV - hepatitis C (HCV). Cryoglobulins 
were detected in 97% of the patients with CGV at the 
time of the examination, increased level of immunoglobu-
lin (Ig) A - in 72% of the patients with HSP, antineutro-
phil cytoplasmic antibodies - in 75% with GPA, in 71% 
with MPA and 57% with EPA (the ratioes of antibodies to 
myeloperoxidase and proteinase-3 were 1: 6, 2: 1 and 8: 
1 correspondingly). The level of eosinophils in blood of 
the patients with EPA was 15.1±2.12% of the number of 
white blood cells or 2.1±0.82 109/l.

X-ray examination of peripheral joints, sacroiliac 
joints, spine and lungs was performed on the “Multix-
Compact-Siemens” apparatus (Germany), ultrasound 
examination of joints and internal organs - on “Envi-
sor-Philips” (Netherlands), electrocardiographic - on 
«MIDAC-EK1T» (Ukraine) and «Bioset-8000» (Ger-
many), echocardiographic - on «HD-11-XE-Philips» 
(Netherlands), spirographic - on «Master -Scope-Jaeger 
»(Germany), study of the alveolar-capillary membrane – 
on «Master-Screen-Body-Jaeger »(Germany). “BS-200” 
and “Olympus-AU640” analyzers (Japan), “PR2100-
Sanofi diagnostic Pasteur” reader (France), immunoblot 
“Euroline-Euroimmun” (Germany), computer tensiom-
eters «ADSA-Toronto» (Germany-Kana-da) and «PAT2-
Sinterface» (Germany) were used to evaluate the labora-
tory indices. 

The number of painful joints (NPJ), the Lunsbury in-
dices (iL), iDAS and iDAS28 were estimated, the inte-
grated severity of arthropathy index (iSA) were calculated 
by the formula:

iSA = √iL • DAS.
The statistical processing of the obtained research re-

sults was carried out using a computer variational, non-
parametric, correlation, one (ANOVA) and multivariate 
(ANOVA / MANOVA) dispersion analysis (programmes 
“Microsoft Excel and Statistica-Stat-Soft», USA). Mean 
values (M), their standard errors (m), standard deviations 

CHARACTERISTICS OF ARTICULAR SYNDROME IN SYSTEMIC VASCULITIS 

1Syniachenko O., 2Khaniukov O., 2Yehudina Ye., 1Taktashov H., 2Gashynova K.

1Donetsk National Medical University of Health Ministry of Ukraine, Lyman; 
2State Institution “Dnipropetrovsk Medical Academy of the Ministry of Health of Ukraine", Ukraine
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(SD), correlation coefficients, dispersion criteria, Student, 
Wilcoxon-Rao, McNamara-Fischer and reliability of sta-
tistical indicators were estimated.

Results and their discussions. Such joint lesions as 
arthritis or arthralgia, are noted in 32% of patients with 
GPA, in 41% patients with TAA, 47% - with HSP, 52% 
- with PAN, 63% - with MPA and EPA, 67% - CGV, and 
monoaligoarthritis - in 33; 50; 54; 25; 58; 18 and 50% of 
observations respectively. According to the one-factor dis-
persion analysis, the development of articular syndrome 
in MPA is influenced by changes in skeletal muscles and 
lungs, in GPA – by the duration of the disease, changes 
in the skin, heart and liver, in HSP – by the age of the 
patients, degree of the pathological process activity, skin 
lesions and kidneys, in EPA - only by skin syndrome, in 
CGV – by myositis/myalgia, pneumopathy and nephropa-
thy. The occurrence of arthropathy depends on the sever-
ity of extra-articular manifestations of PAN, MPA, GPA, 
HSP, CGV.

Taking into account the frequencies of arthropathy 
formation in MPA and CGV, we conducted an addition-
al analysis. It turned out that the articular syndrome in 
patients with MPA is reliably affected by the indicators 
of the ratio between systolic pressure in the pulmonary 
artery to the peripheral arterial pressure and diffusion ca-
pacity of the lungs, and in cases of CGV - parameters of 
pulmonary vascular resistance and end diastolic volume 
of the right ventricle.

As demonstrated by the performed ANOVA, the char-
acter of articular syndrome in TAA depends on the param-
eters of fibrinogen in blood, in PAN - on the concentration 

of circulating immune complexes and antibodies to native 
deoxyribonucleic acid (aDNA), in MPA - on the level of 
antibodies to proteinase-3, in GPA - on the content of the 
latter and the values   of fibronectin in blood, in EPA - on 
C-reactive protein indications in blood and the presence 
of antibodies to myeloperoxidase, in HSP - on parameters 
of IgA, indices of platelet and red blood cells aggregation, 
thromboxane A2, prostacyclin and prostaglandin E2, in 
CGV - on tumor necrosis factor-γ, endothelin-1 and pros-
taglandin F2a. It is necessary to emphasize that in PAN 
there is a significant influence HBV-carrier on the devel-
opment of joint lesions. In such patients, the joint syn-
drome is detected in all cases, whereas it is only in 48% of 
cases without HBV (the differences are high-significant).

The frequency of the separate joint involvement in 
the pathological process and the presence of X-ray so-
nography signs of arthropathy are represented in gener-
alized form in table. 2,3 at that features of the articular 
syndrome in patients with different variants of SV have 
been revealed. For EPA, there were typical lesions of 
vertex and sternoclavicular joints, for AAT - proximal in-
terphalangeal joints of hand, humeral and knee articula-
tions, for PAN - ulnar and metatarsophalangeal, for MPA 
- wrist and ankle, for CGV - sacroiliac and vertebra. In 
turn, the changes in the sternoclavicular junctions refer to 
the “joints-exclusion” in AAT, GPA and CGV, ankle, sac-
roiliac and vertebrae – in GPA, elbow – in TAA, shoulder 
–in EPA and CGV.

There are typical changes in meniscus horns and the 
presence of intra-articular bodies of Pellagri-Shtaydi and 
Hoff for TAA, and Baker cysts - for PAN. Tendovaginitis 

Table 1. Characteristics of the examined patients with SV

Indices
Group of patients with SV (n=525)

TAA PAN MPA GPA EPA HSP CGV
Number of patients in groups 29 39 116 28 27 193 93
Men/women % 24/76 62/38 41/59 57/43 44/56 51/49 41/59

Age (M±m), years 44,2±2,48 44,2±1,88 44,8±1,23 46,0±2,41 40,4±2,59 26,2±0,72 52,3±1,28

Duration of the disease
(M±m, years) 10,4±1,98 8,5±1,30 6,4±0,70 4,3±0,83 10,7±2,05 9,0±0,60 4,6±0,62

 II-III stage of activity, % 86 79 85 93 85 72 92

Acute course, % – 15 28 56 – 19 43

Signs of lesion, % 
skin
skeletal muscle
heart
liver
spleen
nervous system
kidney

17
48
76
28
4
21
62

31
54
80
56
13
90
62

82
38
51
56
8
48
67

21
36
50
46
7
46
64

52
37
48
33
19
37
56

64
15
31
22
7
18
67

85
26
61
62
25
40
68

Kidney failure, % 35 26 35 29 26 18 32
Glomerular filtration rate, 
ml/min

107,1
±4,78

104,4
±4,18

101,2
±2,51

108,2
±3,99

110,5
±4,34

110,3
±1,92

103,3
±2,68
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can be considered typical for PAN and CGV, subchondral 
sclerosis and osteocystosis - for patients with GPA and 
EPA. It is noted the absence of cases of tendovaginitis and 
entesopathy in TAA and MPA, and on the whole a scanty 
variety of “x-ray sonographic landscape of articular syn-
drome” in cases of GPA.

According to the multifactorial analysis of Wilcoxon-

Rao, the character of the arthropathy course in patients 
with MPA depends on the lung and heart lesions, in the 
case of HSP - on the involvement of lung and liver, in 
CGV - on renal pathology and integral gravity of extraar-
ticular signs of the disease. As ANOVA / MANOVA tes-
tifies, the integral X-ray and sonographic signs of joint 
changes in patients with PAN depend on the disease ac-

Table 2. Typical and atypical signs of arthropathy in patients with SV
TAA PAN MPA GPA EPA HSP CGV

1 ⊕ ⊗
2 ⊗ ⊗ ⊕ ⊗
3 ⊕
4
5 ⊕ ⊕
6 ⊗ ⊕ ⊕

7 ⊕ ⊗ ⊗

8
9 ⊕
10 ⊕ ⊗
11 ⊕
12
13 ⊗ ⊕
14 ⊗ ⊗ ⊕
Joints: 1 - maxillary; 2 - sternoclavicular; 3 - proximal interphalangeal of hands; 4 - metacarpophalangeal; 

5 - wrist; 6 - ulnar; 7 - humeral; 8 - proximal interphalangeal of foot; 9 - metatarsophalangeal; 
10 - ankle; 11 - knee; 12 - hip; 13 - sacroiliac; 14 - vertebrae. Å - typical signs; Ä - absence of signs

Table 3 Typical and atypical symptoms of musculoskeletal system lesions in patients with SV
TAA PAN MPA GPA EPA HSP CGV

I ⊗ ⊕ ⊗ ⊕
II ⊗ ⊗ ⊗
III
IV ⊕ ⊗ ⊕
V ⊕ ⊕ ⊗
VI ⊗ ⊗ ⊗ ⊗
VII ⊗ ⊗
VIII ⊗ ⊗ ⊗
IX ⊗ ⊗
X ⊕ ⊕ ⊗
XI ⊗ ⊗
XII ⊕ ⊗
XIII ⊗
XIV ⊕

Symptoms: I - tendovaginitis; II - enthesopathy; III - epiphyseal osteoporosis; IV - subchondral sclerosis; 
V - osteocystis; VI - osteousuras; VII - ligamentosis; VIII - aseptic necrosis; IX - arthrocalcinates; 

X - changes in the meniscus; XI - Baker’s cysts; XII - bodies of Pellagri-Shtaydi; XIII - chondromic bodies; 
XIV - the bodies of Hoff; Å - a typical symptom; Ä - absence of a symptom
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tivity degree and the severity of extraarticular manifesta-
tions, with MPA - on the nature of nephropathy, and with 
HSP - pneumopathy.

As performed by ANOVA, the age of patients with 
TAA, PAN, MPA and EPA affects the frequency of the 
maxillary articulation lesions. The changes in proximal 
interphalangeal joints of brushes closely related with the 
age of the patients with TAA, knee joints - with PAN, 
sternoclavicular, wrist and proximal interphalangeal feet - 
with MPA, wrist and shoulder - with HSP. The presence of 
cardiopathy (disturbance of myocardial excitability, elec-
trical conduction of the heart, changes in the myocardium, 
endocardium and cardiac valves, diastolic and systolic 
dysfunction of the left ventricle) have a dispersive effect 
on the lesions of proximal interphalangeal joints of the 
fingers, wrist and ankle in patients with TAA, but only on 
the wrist - with CGV. Metatarsophalangeal articulation le-
sion in TAA depend on the nature of nephropathy (urinary 
or nephrotic syndrome, the condition of kidney function), 
in the case of PAN - wrist, CGV - proximal interphalan-
geal foot and hip.

The origin of tendovaginitis in PAN and EPA is close-
ly related to hepatic pathology, entesopathy in MPA and 
HSP - to renal disease. The appearance of intraarticular 
bodies (chondromic, Pellagri-Shtaydi, Hoff) occurs in 
parallel with an increase of the disease duration in TAA 
patients, and they are determined by the severity of the 
skin-muscular syndrome in PAN patients. Bone-destruc-
tive signs of the musculoskeletal system disorders depend 
on extraarticular manifestations of SV. It should be noted 
that Baker’s cysts in MPA and lesions of the maxillary 
joints in HSP are observed exclusively in men, whereas 
the incidence of lesions of proximal interphalangeal joints 
of brushes and metacarpophalangeal joints in patients 
with HSP significantly prevails in the female group, re-
spectively in 3,7 and 3.2 times.

As can be seen from Table. 4, the greatest number 
of painful joints (NPJ) is peculiar to patients with GPA, 
and the greater integral severity of the joint syndrome is 
typical for patients with TAA. According to the dispersion 
analysis, parameters of NPJ in PAN are closely related to 
the severity of skin lesions, in MPA - to acute course of 
the disease, in HSP - to changes in the nervous system and 
in CGV - to severity of hepatic pathology.

The degree of severity of articular syndrome assessed 
by iSA, in PAN and HSP depends on the functional state 
of the kidneys, in MPA and HSP - on the integral sever-
ity of the extraarticular signs of the disease. In addition, 
iSA is affected by the overall disease activity in the group 
of patients with HSP. Whereas the severity of arthropathy 
grows with an increase in the duration of MPA course, 
then in patients with HSP its decreases (Fig. 1). In turn, in 
both groups of SV patients, iSA grows, according to the 
increase in the integrated severity of extrarenal manifesta-
tions of diseases (Fig. 2). 

 

Fig. 1. The relationship between iSA indicators with MPA 
duration (red curves) and HSP (blue)

Fig. 2. The relationship between iSA indicators and the 
severity of MPA symptoms (red curves) and HSP (blue)

The prevalence of articular syndrome in patients with 
TAA is significantly influenced by the indices of circu-

Table 4. Indices of joint syndrome in patients with SV (M±m)

SV
Index

NPJ, abs IL, balls iDAS, r.u. iDAS 28, r.u. iWA, r.u.
TAA 10,6±3,10 78,7±14,38 2,4±0,50 3,4±0,51 22,7±6,10
PAN 11,9±2,68 60,6±9,30 2,2±0,32 2,9±0,32 19,3±4,25
MPA 8,5±1,38 58,7±4,85 1,7±0,19 2,7±0,20 15,0±2,29
GPA 14,4±4,79 48,0±17,07 2,3±0,62 3,3±0,67 18,8±8,33
EPA 13,1±2,91 60,8±12,12 2,0±0,27 2,9±0,29 16,7±4,11
HSP 7,7±0,87 60,8±4,54 1,5±0,18 2,5±0,19 13,9±2,10
CGV 7,3±1,32 53,8±4,37 1,2±0,09 2,2±0,10 9,5±1,26
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lating immune complexes in blood and antibodies to 
cardiolipin, with MPA – by levels of rheumatoid factor 
(RF), fibrinogen, aDNA, endothelin-1, homocysteine   and 
module of viscoelasticity of blood serum, with GPA – by 
concentration of RF, antibodies to myeloperoxidase, IgG, 
cyclic guanosine monophosphate and surface viscosity of 
blood, with HSP - aDNA, anti-cardiolipin and tumor ne-
crosis factor-α, with CGV - RF and IgM. The severity of 
the joint syndrome course in cases of AAT, PAN and MPA 
is associated with the seropositivity of the diseases by RF, 
GPA - with the presence of antibodies to proteinase-3, 
EPA - with the content of fibronectin, HSP - with levels 
of IgA, b2-microglobulin and RF, CGV - with bulk vis-
cosity, surface elasticity, relaxation with thromboxane A2. 
According to the correlation analysis, iSA index directly 
relates to RF parameters in blood in patients with MPA, 
and vice versa - with its viscoelasticity, and in patients 
with HSP - to IgA concentration, with CGV - to the level 
of thromboxanemia.

Taking into account the statistical processing of the 
obtained results of studies, relevant conclusions having 
a certain practical importance have been made: 1) prog-
nostic factors with respect to the frequency of develop-
ment and course of joint pathology in patients with PAN 
are HBV-carrier, and in MPA, HSP and CGV - severity 
of extraarticular signs of diseases; 2) RF parameters in 
blood in TAA, PAN, MPA, HSP and CGV > 20 IU / ml (> 
M±SD patients with SV) are considered risk factors for 
the severe course of arthropathy.

Conclusion. Such joint damage as arthritis or arthral-
gia is revealed in 32% of patients with GPA, 41% - with 
AAT, 47% - with HSP, 52% - PAN, 63% - MPA and EPA, 
67% - CGV, which has gender differences, depends on 
the duration of the disease, the degree of activity of the 
pathological process, the severity of extra-articular signs, 
lung function and the state of hemodynamics in the lesser 
circulation, the frequency of lesions of individual bone 
articulations, tendovaginitis, enthesopathy and X-ray so-
nography signs of the joint syndrome. There has been its 
own dimorphism in different nosologies, in patients with 
PAN it is associated with the carriage of HBV, and in the 
pathogenetic constructs of arthropathy in SV there are 
disorders of the immunity system (immuno-inflammatory 
proteins, cytokines, various antibodies), rheological prop-
erties of blood and endothelial functions of blood vessels. 
And the high RF parameters in blood are risk factors for 
the severe course of joint damage in cases of TAA, PAN, 
MPA, HSP and CGV.
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SUMMARY

CHARACTERISTICS OF ARTICULAR SYN-
DROME IN SYSTEMIC VASCULITIS 

1Syniachenko O., 2Khaniukov O., 2Yehudina Ye., 
1Taktashov H., 2Gashynova K.

1Donetsk National Medical University of Health Ministry of 
Ukraine, Lyman; 2State Institution “Dnipropetrovsk Medical 
Academy of the Ministry of Health of Ukraine", Ukraine

The purpose of the study – investigation the separate 
joint lesion in systemic vasculitis, their X-ray sonographic 
characteristics, the correlation of the articular syndrome 
severity with extra-articular manifestations of the diseas-
es, as well as aspects of the arthritis pathogenesis in this 
category of patients. 

The study included 525 patients in the ratio of the ex-
amined with Henoch-Schonlen purpura, microscopic poly-
angiitis, cryoglobulinemic vasculitis, polyarteritis nodosa, 
Takayasu’s arteritis, Wegener’s granulomatosis with poly-
angiitis and eosinophilic granulomatosis with polyangiitis 
Churg-Strauss as a 7:4:3:1:1:1:1. Joint’s damage in the form 
of arthritis or arthralgia observed in 32-67% different groups 
of patients, that depending on the disease duration, the de-
gree of the pathological process’s activity, extraarticular 
signs severity, lung parenchyma involving and hemodynam-
ic status in the pulmonary circulation. The frequency of the 
certain bone lesions, existence of tenosynovitis and enthe-
sopathies, X-ray sonographic signs of articular syndrome in 
different kind of vasculitis has its own gender dimorphism. 
The immune system malfunction, the rheological properties 
of blood and endothelial function of vessels collaborate in 
pathogenetic constructions of arthropathy. What is more, 
the high value of rheumatoid factor in blood associates with 
severe course of joint damage. Joint syndrome at different 
variants of systemic vasculitis is progressing in 1/3-2/3 of 
cases, this syndrome has definite features of clinical course 
and pathogenesis. 

Keywords: vasculitis systemic, joints, clinic, patho-
genesis.

РЕЗЮМЕ

ХАРАКТЕРИСТИКА СУСТАВНОГО СИНДРО-
МА ПРИ СИСТЕМНЫХ ВАСКУЛИТАХ

1Синяченко О.В., 2 Ханюков А.А., 2Егудина Е.Д., 
1Такташов Г.С., 2Гашинова Е.Ю. 

1Донецкий национальний медицинский университет 
МЗ Украины, Лиман; 2ГУ «Днепропетровская меди-
цинская академия МОЗ Украины», Днепр, Украина 

Целью исследования явилось изучение поражения 
отдельных суставов при системных васкулитах, их 

рентгеносонографических особенностей, взаимос-
вязи тяжести артикулярного синдрома с внесустав-
ными проявлениями заболеваний, а также аспектов 
патогенеза артритов у данной категории больных. 
Под наблюдением находилось 525 больных. Соот-
ношение числа обследованных с васкулитом Шен-
лайна-Геноха, микроскопическим полиангиитом, 
криоглобулинемическим васкулитом, узелковым по-
лиартериитом, аортоартериитом Такаясу, гранулема-
тозом с полиангиитом Вегенера и эозинофильным 
гранулематозным полиангиитом Черджа-Стросса со-
ставило 7:4:3:1:1:1:1. Поражение суставов в виде ар-
трита или артралгий наблюдалось у 32-67% больных 
в разных группах. Тип поражения суставов при выше 
перечисленных заболеваниях зависел от длительно-
сти заболеваний, степени активности патологическо-
го процесса, тяжести экстраартикулярных признаков, 
вовлечения в процесс легочной паренхимы и состо-
яния гемодинамики в малом круге кровообращения. 
Частота поражений отдельных костных сочленений, 
наличие тендовагинитов, энтезопатий и рентгеносо-
нографических признаков суставного синдрома при 
разных васкулитах имеет свой гендерный диморфизм. 
В патогенетической этиологии артропатии участву-
ют нарушения иммунной системы, реологических 
свойств крови и эндотелиальной функции сосудов. 
Высокие уровни ревматоидного фактора в крови ас-
социированы с риском развития тяжелого течения су-
ставного синдрома.

Суставной синдром при разных вариантах систем-
ных васкулитов развивается в 1/3-2/3 случаев, имеет 
свои особенности патогенеза и клинического течения. 

reziume

saxsrovani sindromis daxasiaTeba sistemu-
ri vaskulitebis dros

1o. siniaCenko,  2a. xaniukovi, 2e. egudina, 
1g. taktaSovi,  2e. gaSinova

1ukrainis janmrTelobis dacvis saministros 
doneckis erovnuli samedcino universiteti, 
limani; 2ukrainis janmrTelobis dacvis sa-
ministros dnepropetrovskis samedicino aka-
demia, dnepri, ukraina

kvlevis  mizans Seadgenda sistemuri 
vaskulitebis dros calkeuli saxsris 
dazianebis, maTi rentgenosonografiuli 
Taviseburebebis, artikulur sindromsa 
da  daavadebebis arasaxsrovan gamovline-
bebs Soris urTierTkavSiris, aseve, am kate-
goriis pacientebSi arTritis paTogenezis 
aspeqtebis Seswavla. dakvirvebis qveS imyo-
feboda 525 pacienti.

gamokvleul pacientTa Tanafardoba Sen-
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lain-henoxis vaskulitiT, mikroskopiuli 
poliangiitiT, krioglobulinemiuri vasku-
litiT, kvanZovani poliartetiitiT, takaia-
sus aortoarteriitiT, granulomatoziT 
vegeneris poliangiitiT da Cerj-strosis 
granulomatozuri poliangiitiT Seadgenda 
7:4:3:1:1:1:1–s. saxsrebis dazianeba arTritis, 
an arTralgiis saxiT pacientTa sxvada-
sxva jgufSi aRiniSna SemTxvevaTa 32-67%-
Si. saxsrebis dazianebis tipi zemoCamoTv-
lili daavadebebis dros damokidebuli iyo 
daavadebis xangrZlivobaze, paTologiuri 
procesis aqtivobis xarisxze, saxsargare 
niSnebis simZimeze, procesSi filtvis paren-
qimis CarTulobasa da hemodinamikis mdgo-
mareobaze sisxlis mimoqcevis mcire wreSi. 

calkeul ZvalTSesaxsrebis dazianebi six-
Sires, tendovaginitebis, entezopaTiebis da 
saxsrovani sindromis niSnebis arsebobas 
sxvadasxva tipis vaskulitis dros axasi-
aTebs genderuli dimorfizmi. arTropaTi-
is paTogenezur etiologiaSi monawileobs 
darRvevebi imunur sistemaSi, sisxlis re-
ologiur Tvisebebsa da sisxlZarRvebis 
endoTelur funqciaSi. sisxlSi revmatoi-
duli faqtoris maRali maCveneblebi asoci-
rebulia saxsrovani sindromis mZime mimdina-
reobis ganviTarebis riskTan.

saxsrovani sindromi sistemuri vaskuli-
tis sxvadasxva variantis dros viTardeba 
SemTxvevaTa 1/3-2/3-Si, aqvs paTogenezis da 
klinikuri mimdinareobis Taviseburebani.

ASSESSMENT OF NEURODEVELOPMENTAL OUTCOMES IN INFANTS 6-12 MONTHS 
OF AGE ACCORDING TO IMPACT OF PERINATAL RISK FACTORS 

²Tskimanauri N., ¹Khachapuridze N., ³Imnadze P., ²Chanadiri T., ¹Bakhtadze S.

¹Tbilisi State Medical University; ²Neurological Clinic LTD “Valeo”, Tbilisi; 
³I. Javakhishvili Tbilisi State University, Georgia

Infants exposed to some perinatal risk factors are at in-
creased risk of neurodevelopmental problems throughout 
early childhood. Multiple risk factors are associated with 
increased risks of perinatal morbidity and mortality, how-
ever long term neurodevelopmental outcome of survivors 
is poorly described. According to literature data infants 
were significantly more likely to have neurodevelopmen-
tal impairment compared to healthy control infants, when 
assessed at 6-12 months and 2-3 years of age [1,12].

Studies have suggested that some early-childhood 
neurosensory and developmental outcomes for some 
groups of infants, who were born with some neonatal 
pathologies, such as extremely prematurity [4], neonatal 
infections and early-onset sepsis [3], hypoxic-ischemic 
encephalopathy, CNS malformation, intracranial hemor-
rhage [17] and others, thereafter were become critically 
ill during the neonatal period and were treated, but stayed 
at risk for adverse neurodevelopmental outcomes, have 
improved over the last decade. Even so it is not clear 
whether this trend applies to population of infants, who 
born healthy, but had been impacted by pathologies of 
pregnancy/delivery or other perinatal risks.

Authors have usually presented a single-center anal-
ysis, which have shown influence of separate factors 
identified as important risk factors. Major neurologic ab-
normalities, cognitive delays and impairs psychomotor 
development during the first year of life are presented in 
all cases of studied population [17]. There are identified 
significant correlations between these single risk factors, 

related to neonatal pathologies, and neurodevelopmental 
adversities. However, there are no large, recent analyses 
to examine whether neurodevelopmental outcomes im-
proved, worsened, or remained the same for those vulner-
able infants born healthy, but impacted by combination of 
factors and pathological conditions related to their devel-
opment before birth.

Literature was reviewed the associations between 
some maternal pathological conditions exposure during 
pregnancy and labor with child neurodevelopment, which 
were stronger at neonatal period than at older ages. At the 
same time, information about the persistence of this as-
sociation at later ages is limited.

The purpose of this research was: a. assessment of risk 
predictors for adverse neurodevelopmental outcome at age 
of 6 month and 12 month in divided groups of infants, parti-
tion of which had implemented by birth as healthy or with 
neonatal pathologies and b. to report developmental follow-
up data from a case-control prospective study of infants ex-
posed to separate and combination impact of risk factors.

Material and methods. Between January 2015 and 
December 2016, we prospectively enrolled 1018 live-born 
infants, information about which we had received from 
the medical reports of the participating clinics in Tbilisi 
(capital of Republic of Georgia) and Mtskheta, Dusheti 
(districts of Georgia), and included them in the study. 

At the first stage of research it was conducted descrip-
tive population-based prospective pilot study, as a result 
of which: 
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a. were defined three study groups: I (Low Risk) Group 
with healthy born 715 newborns; II (Risk) Group with 
healthy 215 newborns born from pathological pregnancy 
and/or delivery and III (High Risk) Group with 88 newborns 
born with different disorders manifested at neonatal period; 

b. was revealed risk factors, which were common (dis-
tinguished by high prevalence rates) and highly associ-
ated (characterized by high reliability risk ratio measures) 
with epidemiological distribution of the pathological con-
ditions (such as “maternal age <17Y>35Y”, “pathologies 
of pregnancy”, “pathologies of delivery”, “gestation age 
of newborns <37 week”), and outcomes of newborns, as 
described in previous publication.

Within second phase of research, including postna-
tal follow-up, the children from whole population were 
assessed at 6 and 12 months of age by a family doctors 
who was not involved in the care of these children during 
the neonatal period. During these visits the examinations 
were performed in following areas of function: Gross mo-
tor, Fine motor, Language, Personal-social (consisted of a 
developmental, neurological and behavioral assessments; 
medical history; and parent interviews) by using the Den-
ver Developmental screening Test (Denver II). For the 
developmental category of infants there were established 
two means of variability: “normal development” and “ab-
normal development”.

Epidemiological measurements, such as point preva-
lence (PP) and odds ratio (OR) of impact of risk factors, 
were investigated to quantify how strongly the presence 
or absence of risk factors were associated with the two 
ways (normal or abnormal development) of infant’s de-
velopment in a given population.

Point prevalence measured like the proportion (ex-
pressed as a percentage) of newborns, who was influenced 
by determined risk factors at a particular date of medical 
examinations by the formula: Point Prevalence = Num-
ber of existing cases of infants within an exposed group 
(affected by a particular single risk factor) ÷ Number of 
infants in whole study group on this date x 100%. 

The odds ratio (OR), its standard error and 95% con-
fidence interval are calculated according to Altman, 1991. 
Test of significance: the P-value is calculated according to 
Sheskin, 2004 (p. 542).

The association between the candidate risk factors 
and delayed motor or mental development, described as 
normal or abnormal development, was analyzed by Chi-
square test of independence. Statistical analysis of these 
data was performed using the SPSS version 12.0.1 (SPSS 
Inc., Chicago, IL). A P value of less than 0.05 was consid-
ered significant.

Results and their discussion. 1.1 Statistical measure-
ments of neurodevelopmental outcomes

There was a great difference of the developmental out-
comes evaluated neurologically and by Denver II test at 
age of 6 month and 12 month and the appropriate values 
of their prevalence between the risk groups.

At the first stage of evaluation (conducted at age of 6 
month) abnormal development was identified totally in 92 
cases (PP-9.0% from whole population). These cases were 
distributed in groups: in groups with infants estimated at 
the time of birth as healthy developmental impairments 
were identified in 8 cases in I study group (PP – 1.1% 
from 715 infants) and 27 cases in II Group (PP – 12.6% 
from 215 infants). On the other hand, in most vulnerable 
III Group (where were placed newborns because of born 
with some neonatal pathologies) critically large amount 
of infants had been assessed as abnormal (PP – 64.8% or 
57 cases from 88 infants). 

At the second stage of research (at age of 12 month) the 
number of infants with some neurological developmental 
abnormalities was decreased to 36 cases (PP- 3.5%) in 
whole population: to 2 cases in I Group (PP – 0.3%), to 13 
cases in II Group (PP – 6.1%) and to 21 cases in III Group 
(PP – 23.9%) particularly (Table 1).

In I Low Risk Group only “maternal age” (giving 
birth at age 17 years/less and 35 years/over) and “birth 
before 37 weeks of gestation” were defined as risk factors 
(totally 34 cases), the impact of risk factors, such as pa-
thologies of pregnancy and/or delivery, were not observed 
there. Infants included in II Risk Group and III high Risk 
Group (totally 290 cases) were under the influence by at 
least one of the four researched risks, such as «patholo-
gies of pregnancy», «pathologies of delivery», «maternal 
age (<17Y, >35Y)»(exceptionally in III Group the impact 
of any factor was not observed for the 13 infants, but there 
were revealed some neonatal pathologies).

Table 1. Distribution of the neurological outcomes among groups

Risk Groups Total number (% from 
whole population)

Assessment 
Age

Number of infants 
with Abnormal De-

velopment

Point Prevalence 
(PP-%) inside 

groups

I - Low Risk Group 715 (70.2%)
6 month 8 1.1%
12 month 2 0.3%

II - Risk Group 215 (21.1%)
6 month 27 12.6%
12 month 13 6.1%

III – High Risk Group 88 (8.7%)
6 month 57 64.8%
12 month 21 23.9%
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Fig. 1. Distribution of outcomes in groups in relation to 
risk factor’s influence

In that part of the population, who hadn’t affected 
by any researched risks (681 cases from I Group and 13 
cases from III Group), evaluation at the age of 6 month 
revealed infants with abnormal development: 2 cases 
in I Group and 8 cases in III Group (totally 10 cases), 
evaluation at the age of 12 month – 1 cases in I Group 
and 2 cases in III Group (totally 3 cases), respective-
ly. While in the other part of population influenced by 
some risk factors (324 cases from all groups) number 
of infants with abnormal development was totally 82 at 
the age of 6 month (6 from I Group, 27 from IIG and 49 
from III G) and 33 at age of 12 month (1 from I Group, 
13 from IIG and 19 from III G). 

Accordingly, the prevalence of neurodevelopmental 
adversities at the end of one year study period, mea-
sured within the population of healthy born children, 
was 0.1% if it was not revealed the influence of stud-
ied risk factors and increased to 1.5% as a result of 
impact of risk factors. On the other hand, prevalence 
of observed abnormal development, measured within 
infant’s population, who was diagnosed as having neo-
natal pathology, was 2.3% if risk factors were not ex-
posed, and increased to 21.6% under influence of risk 
factors.

Statistical analysis showed that an abnormal de-
velopmental outcomes were more frequent when 
researched risk factors were exposed (OR-23.18, 
CI 95% - 11.83 to 45.41 - at age of 6 month; OR – 
26.12, CI 95% - 7.95 to 85.85 – at age of 12 month) 

as well, as correlation of these risk factors with neu-
rodevelopmental adverse outcomes was significant 
(p<0.001).

1.2 Correlations between separate risk factors and 
outcomes

To evaluate the importance of each risk factor se-
lected 1018 children, according to presence or absence 
of this factor, were divided all time into two sub-groups: 
first group with exposed risk factor and second control 
group – without risk factor exposition. The chi-square 
test of independence had been used for calculation of 
association between two categorical variables – “risk 
factor exposition” and positive/negative outcomes (ex-
pressed through terms – “normal development” or “ab-
normal development”).

Maternal age and neurodevelopmental outcomes
In the group of infants with maternal age of 17-34YY 

there were less cases of neurodevelopmental abnormali-
ties (PP-3.2% or 27 cases), than in the group with ma-
ternal age <17Y>35Y (PP-37.7% or 66 cases). Statistical 
analysis by chi-square test of independence revealed a 
significant correlation between maternal age and neuro-
developmental outcomes at age of 6 month as well, as at 
age of 12 month (p<0.001).

Pathologies of pregnancy and neurodevelopmental 
outcomes

Anemia, preeclampsia/hypertension, nephropathy/uri-
nary tract infections, gestational diabetes, habitual aborter 
with current pregnancy, poor fetal growth, excessive fe-
tal growth, placenta previa without hemorrhage, hem-
orragia from placenta previa were regarded as patholo-
gies of pregnancy in this study. In sub-group of infants 
with maternal pathologies of pregnancy (118 cases from 
II Group and 46 cases from III Group) there were more 
cases of neurodevelopmental disorders (PP - 29.9%) than 
in group of infants who hadn’t been influenced by these 
maternal pathologies (PP – 5.0%). There was founded that 
occurrence of the adverse neurodevelopment in presence 
of maternal pathologies of pregnancy was significantly 
higher than in absence of its particular exposure at age of 
6 month (OR-8.04 CI 95% - 5.11 to 12.65 p<0.01) as well 
as at age of 12 month (OR – 10.55 CI 95% - 5.22 to 21.32 
p<0.01).

Table 2. Evaluation of risk factors for neurodevelopmental outcomes by chi-square test of independence

Risk Factors
OR CI 95% P

6M 12M 6M 12M
Maternal Age <17Y >35Y 

vs =17-34YY 19.03 12.61 11.5875 to 31.2412 6.0740 to 26.1627 0.001

Pathological/ 
Normal Pregnancy 8.04 10.55 5.1050 to 12.6505 5.2241 to 21.3164 0.01

Pathological/ 
Normal Delivery 5.76 3.73 3.60 to 9.22 1.82 to 7.67 0.05

Gestation Age <37 weeks 
vs >37 weeks 37.76 58.83 21.46 to 66.45 27.05 to 127.95 0.000
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Fig. 2. Developmental outcomes at age of 12 month in 
relation to influence of pathological pregnancy

Pathologies of delivery and neurodevelopmental out-
comes

In this study group there were revealed premature rup-
ture of membranes, unengaged head at term and prolonged 
delivery as pathologies of delivery. From a total popula-
tion pathological deliveries were found in II group (in 97 
cases) and in III group (in 1 cases with single exposure 
and in 30 cases combined with other risk factors). Preva-
lence of abnormal development of infants within this sub-
group was distributed: PP-28.1% at age of 6 month and 
9.4% at age of 12 month. However, exclusively higher 
rate of prevalence has been observed in children with a 
combined effect of risk factors. Performing chi-square 
test, the correlation of risks of pathological deliveries with 
neurodevelopmental outcomes was measured as signifi-
cant at age of 6 month (OR-5.76 CI 95% - 3.60 to 9.22 
p<0.05) as well as at age of 12 month (OR – 3.73 CI 95% 
- 1.82 to 7.67 P<0.05).

Fig. 3. Developmental outcomes at age of 12 month in 
relation to influence of pathological delivery

Gestation age and neurodevelopmental outcomes
74 (7.3%) of the infants in whole population were 

born preterm, 48 of them (64.9%) had abnormal 6-month 
neurodevelopmental scores and then 23 of them (31.1%) 
again had 12-month developmental scores discrepancies. 
Compared with appropriate for gestational age infants, 

small for gestational age infants showed a significantly 
high risk of farther neurodevelopmental outcomes (OR – 
37.76 CI 95% - 21.46 to 66.45 P<0.001) at age of 6 month 
and this association had been maintained at age of 12 
month (OR – 58.83 CI 95% - 27.05 to 127.95 P<0.001).

The terms “adverse neurodevelopmental outcomes” 
and “abnormal development” are relatively new terms 
and includes a group of disorders with affected normal de-
velopment of children caused by alterations in early brain 
growth, including intrauterin formation process [15]. 
Most neurodevelopmental impairments at an early age are 
associated with a life-long endurance and have a severe 
impact on normal brain functioning in adulthood [15]. 
The various adverse neurodevelopmental outcomes show 
similar features, including brain dysfunctioning (such as 
difficulties in sensor and motor systems, problems with 
speech and language) and a number of cognitive impair-
ments (e.g. in learning and organizational skills) [1,11].

Our study has evaluated the prevalence of “abnormal 
neurodevelopmental outcomes” during first year of chil-
dren’s life, equal to 9.0% at age of 6 month and 3.5% at 
age of 12 month in whole population. Literature exist a 
substantial difference in the prevalence of psycho-motor 
development for age with the WHO standard, showing 
a lower prevalence beginning at age 6 months. Most of 
them identify 7-11% of children aged 6-23 months as hav-
ing developmental delays for age, whereas the standard 
identifies <3% [16]. For children aged 18-23 months, the 
differences in psycho-motor development for age essen-
tially decrease as well as become clear the clinical fea-
tures of neurodevelopment and improve the methods of 
clinical assessment. 

Second important result of our research is the measure-
ment of how it has been changed the values of prevalence 
during the first year of development within three risk groups 
of children. As expected, the smallest indicators were re-
vealed and the prevalence rate was reduced significantly 
from 6 month to 12 month in I (Low Risk) Group – from 
1.1% to 0.3% (-73%), however, in healthy born children 
from II (Risk) Group it was observed the least significant 
improvement – from 12.6% to 6.1% (-48%), that suggests 
about the difficulties in clinical evaluation of minor delays 
of children neurodevelopment at an early age and about need 
to distinguish the risk group of healthy born children with 
some criteria, described by the authors [4,7,13], which will 
be screen more detailed and frequently. 

The majority of modern researches have studied prev-
alence of neurodevelopmental outcomes among children 
with neonatal pathologies, such as prematurity, low birth 
weight, cerebral palsy, epilepsy, neonatal sepsis, meningi-
tis, intracranial hemorrhage etc. In our study we have not 
divided III (High Risk) Group by pathologies, we have 
studied summarized value of prevalence for this group to 
compare with the values of the first two groups and as 
a result we have identified that the prevalence rate was 
significantly high, but also declined considerably: from 
64.8% to 23.9% (-63%).
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Numerous association studies have been performed to 
test for association between risk factors and adverse neu-
rodevelopmental outcomes. Multiple risk factors, includ-
ing maternal prenatal risk factors and perinatal/neonatal 
pathologies, act during early development of a fetus and 
may contribute to the genesis of adverse neurodevelop-
mental outcomes. Most risk factors are difficult to be as-
signed and quantified.

In several studies are described that maternal prenatal 
features, such as adverse maternal age [9], and risk fac-
tors affected child development during prenatal, perinatal 
and postnatal periods have been correlated with several 
typically unobserved or inadequately measured charac-
teristics that are relevant for fetal/child health and are 
identifying as a minor delay in normal development of 
the psycho-motor sphere [1]. If ignored, these may lead 
to increase the existence and severity of finally formed 
developmental disabilities in future.

We found correlations between infant’s neurodevelop-
mental adversities, usually appeared during the first year 
of life and four separate risk factors, such as maternal age 
(<17Y>35Y), maternal pathological pregnancy, maternal 
pathological delivery and prematurity. 

The significant influence of a very low and higher ma-
ternal age on abnormal neurodevelopmental outcomes is 
reported by Ogawa K. et al. Authors noted, that advanced 
maternal age (≥ 35) is related to greater risk for adverse 
birth outcomes and farther development of children com-
pared to younger women, especially for maternal compli-
cations, including cesarean section, preeclampsia, severe 
preeclampsia and placenta previa, which are strongly as-
sociated with children health status. The effect of mater-
nal age on risk of infant’s development was confirmed in 
our research too, where the association between them was 
defined as very significant (p<0.001) [9].

Pathological pregnancy [6,9] and delivery [2,7,10] are 
also already known as a significant risk factor from other 
studies. Some autors indicate, that the absolute risks of 
perinatal mortality, fetal neurologic morbidity, birth trau-
ma, 5-minute Apgar score <7 and neonatal asphyxia was 
about two- to five-fold higher in the pathological delivery 
group than in the planned vaginal delivery group (Berhan 
Y). Using age-appropriate intelligence scales, the authors 
found statistically significant difference in the intelligent 
quotients of children born with pathological pregnancy, 
such as with perinatal infections asymptomatic at birth 
and children without them [3]. According to Morrison 
J. (2017) children with these infections by age 2 were 
found to have scores that were 7 points lower compared 
to the controls (p<0.05) [8]. Similarly, infants from our 
study population had lower neurodevelopmental scores 
compared to children with normal development depen-
dent of maternal health status, such as normal progress 
of pregnancy and delivery. We had not identified specific 
pathologies, but we had found that the presence of any 
pathology is associated with the adverse neurodevelop-
ment of infant and more significant correlation is defined 

in cases of pregnancy pathologies (OR-10.55 p<0.01) 
than in cases of pathological delivery (OR-3.73 p<0.05).

Gestational age is most researched and probable risk 
factor for neurodevelopmental disorders in infants today. 
The proportion of infants at risk of developmental delay is 
high, even for those born at 32-34 week’s gestation [11], 
which raises the question of including these children in 
follow-up. In french population based cohort of preterm 
neonates, Pierrat V. et al. [11] showed that there was a 
statistically important decrease in the rate of cerebral pal-
sy but the risk of developmental delay was high, even in 
children born moderately preterm. Other authors also con-
firm that small for gestational age infants are subject to an 
increased risk for adverse short- and long-term outcome 
compared with appropriate for gestational age infants and 
these long-term outcomes were affected by increased risk 
for neurodevelopmental impairment (24.7% vs 5.6%; OR, 
5.5) and growth delay (21.2% vs 7.4%; OR, 3.4) [15]. As 
a result of a short-term, namely one-year observation, we 
revealed that gestation age is strongly associated (OR-
58.83 p<0.001) with lower scores on neurodevelopmental 
outcomes compared to other risk factors.

Conclusion. Coexistence of revealed risk fac-
tors increased probability of adverse neurological 
outcomes in infants at age of 6 month as well as at 
age of 12 month. There was a statistically important 
association between infant’s 1-year neurological out-
comes and perinatal risk factors, such as maternal age 
(<17Y>35Y), pathologies of pregnancy and delivery as 
well as gestation age (<37 weeks). 
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SUMMARY

ASSESSMENT OF NEURODEVELOPMENTAL 
OUTCOMES IN INFANTS 6-12 MONTHS OF AGE 
ACCORDING TO IMPACT OF PERINATAL RISK 
FACTORS 

²Tskimanauri N., ¹Khachapuridze N., ³Imnadze P., 
²Chanadiri T., ¹Bakhtadze S.

¹Tbilisi State Medical University; ²Neurological Clinic 
LTD “Valeo”, Tbilisi; ³I. Javakhishvili Tbilisi State Uni-
versity, Georgia

The purpose of this research was to investigate the de-
velopmental follow-up of infants (at age of 6 month and 
12 month), exposed to separate and combination impact 
of perinatal risk factors, compared with not exposed cas-
es, within the prospective cohort study.

Between January 2015 and January 2017, in this re-
search we prospectively enrolled 1018 live-born infants 
from the medical reports of the participating clinics in 
Tbilisi (capital of Republic of Georgia) and Mtskheta, 
Dusheti (districts of Georgia).

Within postnatal follow-up, the children from whole 
population were assessed at 6 and 12 months of age by 
family doctors using the Denver Developmental Screen-
ing Test (Denver II). The association between the risk 
factors and neurodevelopmental outcomes was analyzed 
by Chi-square test of independence. Statistical analysis 
of these data was performed using the SPSS version 12. 
(SPSS Inc., Chicago, IL). A P value of less than 0.05 was 
considered as significant.

Prevalence of abnormal development in whole popu-
lation was revealed 9.0% or 92 cases at age of 6 month and 
36 cases or 3.5% at age of 12 month. Point prevalence of 
farther neurodevelopmental adversities for healthy born 
children not influenced by studied risk factors was 0.1% 
and for infants with impact of the risk factors - 1.5%; on 
the other hand, prevalence of observed abnormal develop-
ment in infant’s population who had neonatal pathologies 
was 2.3% if risk factors were not exposed and 21.6% un-
der influence of risk factors.

Statistical analysis showed that an abnormal devel-
opmental outcomes were more frequent when researched 
risk factors were exposed (OR-23.18, CI 95% - 11.83 to 
45.41 - at age of 6 month; OR – 26.12, CI 95% - 7.95 to 
85.85 – at age of 12 month) as well, as correlation of these 
risk factors with neurodevelopmental adverse outcomes 
was significant (p<0.001). Significant correlations were 
identified for separate risk factors, such as maternal age 
(<17Y>35Y), pathologies of pregnancy and delivery as 
well as gestation age (<37 weeks).

Coexistence of revealed risk factors increased prob-
ability of adverse neurological outcomes in infants at age 
of 6 month as well as at age of 12 month. There was a 
statistically important association between infant’s 1-year 
neurological outcomes and these perinatal risk factors.

Keywords: infants, neurodevelopmental problems, 
perinatal risk factors.

РЕЗЮМЕ

ОЦЕНКА РЕЗУЛЬТАТОВ РАЗВИТИЯ НЕРВНОЙ 
СИСТЕМЫ У МЛАДЕНЦЕВ В ВОЗРАСТЕ 6-12 
МЕСЯЦЕВ В ЗАВИСИМОСТИ ОТ ВОЗДЕЙ-
СТВИЯ ПЕРИНАТАЛЬНЫХ ФАКТОРОВ РИСКА

²Цкиманаури Н.В., ¹Хачапуридзе Н.С., 
³Имнадзе П.Г., ²Чанадири Т.В., ¹Бахтадзе С.З.

¹Тбилисский государственный медицинский универ-
ситет; ²Неврологическая клиника «Валео», Тбили-
си; ³Тбилисский государственный университет им. 
Ив. Джавахишвили, Грузия

Целью исследования явился анализ неврологиче-
ских последствий раздельного или комбинированного 
воздействия факторов перинатального риска у мла-
денцев в сравнении с теми случаями, где не наблюда-
лось такого воздействия.

В период с 2015-2017 гг. проведено проспектив-
ное когортное исследование младенцев в возрасте 6 
и 12 месяцев. В исследование было включено 1018 
младенцев, неврологическое обследование которых 
проводилось в районных медицинских центрах горо-
дов Тбилиси, Мцхета и Душети семейными врачами 
с использованием Денверского скринин-теста оценки 
развития (Денвер II).
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Взаимосвязь влияния факторов риска и резуль-
татов неврологического развития исследуемых мла-
денцев проанализирована методом исчисления Odds 
Ratio и критерия Chi-square test. Статистический ана-
лиз полученных данных выполнен с использованием 
программы SPSS v.12. Результаты считались досто-
верными при значении p<0,05.

Суммарный показатель распространенности выявлен-
ных у младенцев задержек развития составил 92 (9,0%) в 
возрасте 6 месяцев и 36 (3,5%) - в возрасте 12 месяцев. 
Показатель распространенности более поздних невроло-
гических осложнений у здоровых детей, не подвержен-
ных влиянию вышеуказанных факторов риска, составил 
0,1%, тогда как этот показатель у здоровых младенцев, 
подвергшихся воздействию факторов риска, составил 
1,5%. Распространенность задержек в неврологиче-
ском развитии младенцев, перенесших различные не-
онатальные патологии, но не подверженных влиянию 

перинатальных факторов риска, составила 2,3%, этот же 
показатель, при воздействии факторов риска составил 
21,6%. Статистический анализ показал, что задерж-
ка в развитии у младенцев наблюдалась чаще под 
воздействием перинатальных факторов риска (OR-
23.18, CI 95% 11.83 - 45.41 - в возрасте 6 месяцев, OR 
- 26.12, CI 95% 7.95 - 85.85 - в возрасте 12 месяцев); 
корреляционная связь между указанными факторами 
риска и неблагоприятными исходами развития нервной 
системы оценена как положительная (p<0,001). Поло-
жительные корреляции выявлены и в случае влияния от-
дельных факторов риска, таких как материнский возраст 
(<17>35), патология беременности и родов, гестацион-
ный возраст при рождении (<37 недель).

Наличие перинатальных факторов риска увели-
чивает вероятность развития неблагоприятных не-
врологических исходов у младенцев в возрасте 6 и 
12 месяцев. 

reziume

6 da 12 Tvis Cvilebis neiroganviTarebis Sefaseba 
maTze perinataluri risk-faqtorebis zegavlenis pirobebSi

²n. cqimanauri, ¹n. xaWapuriZe, 3p. imnaZe, ²T. Canadiri, ¹s. baxtaZe

¹Tbilisis saxelmwifo samedicino universiteti; ²nevrologiuri klinika Sps “valeo”, 
Tbilisi; 3iv. javaxiSvilis sax. saxelmwifo universiteti, saqarTvelo

kvlevis mizans warmoadgenda 6 da 12 Tvis 
asakis Cvilebis neiroganviTarebis Sefaseba 
da ganviTarebis darRvevebis analizi maTze 
perinataluri risk faqtorebis zegavlenis 
WrilSi.

prospeqturi kohortuli kvleva Catarda 
2015-2017  ww. q. Tbilisis, mcxeTisa da du-
SeTis raionebSi. kvlevaSi CarTuli iyo 
1018 Cvili, romelTa nevrologiuri Sefase-
ba ganxorcielda denveris skrining-testis 
gamoyenebiT (denver II).

perinatalur risk-faqtorebsa da Cvi-
lebSi gamovlenil nevrologiuri ganviTa-
rebis darRvevebs Soris urTierTkavSirebis 
gamosavlenad gamoyenebuli iyo Odds Ratio 
meTodi, monacemebis Sefaseba ganxorcielda 
Chi-square test-is saSualebiT. moRebuli mona-
cemebis damuSaveba ganxorcielda SPSS pro-
gramiT, v. 12. sarwmunod iTvlebpda P-maCvenebe-
li 0.05-ze naklebi.

kvlevaSi CarTul CvilebSi nervuli 
sistemis ganviTarebis jamuri maCvenebeli 
6 Tvis asakisTvis Seadgenda 92 (9%), xolo 
12 Tvis asakisTvis – 36 (3.5%). im CvilebSi, 
romlebic axalSobilobis periodSi Se-
fasdnen janmrTelebad da risk-faqtorebis 
zegavlenis qveS ar imyofebodnen, ganviTa-

rebis Seferxeba gamovlinda mxolod 0.1%-Si 
risk-faqtorebis zemoqmedebis SemTxvevaSi 
maCvenebelma Seadgina 1.5%. neonatalur pe-
riodSi avadobis istoriis mqone CvilebSi 
nevrologiuri ganviTarebis Seferxebam 
risk-faqtorebis zegavlenis gareSe Seadgi-
na 2.3%, risk-faqtorebis zegavlenis SemTx-
vevaSi ki – 21.6%.

statistikurma analizma gamoavlina, rom 
CvilebSi nervuli sistemis ganviTarebis Se-
ferxebis sixSiris maCvenebeli matulobs 
perinataluri risk-faqtorebis zegavleniT 
(OR -23.18, CI-95% 11.83 - 45.41 – 6 Tvis asakSi, O 
OR - 26.12, CI-95% 7.95 - 85.85 - 12 Tvis asakSi).  
korelaciuri damokidebuleba cvladebs 
Soris Sefasda, rogorc sarwmuno (P<0,001). 
dadebiTi korelaciuri kavSirebi dafiqsir-
da iseTi calkeul risk faqtorebis zegav-
lenis SemTxvevaSi, rogoricaa dedis asaki 
(<17>35 ww.), orsulobisa da mSobiarobis pa-
Tologiebi, dRenakluloba (gestaciuri asa-
ki <37  kvira).

kvlevis Sedegebze dayrdnobiT avtorebs 
gamotanili aqvT daskvna, rom perinataluri 
risk-faqtorebis zemoqmedebiT izrdeba Cvi-
lebSi nevrologiuri darRvevebis gamovle-
nis albaToba. 
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Врожденные пороки развития (ВПР) относятся к 
числу наиболее часто встречаемых патологий у ново-
рожденных и детей первого года жизни. В структуре 
перинатальной и младенческой смертности в разви-
тых странах Европы и Северной Америки врожден-
ные пороки развития занимают первое место [1]. При 
этом имеются резервы для снижения летальности 
новорожденных с данной патологией путем внедре-
ния организационных мероприятий. Известно, что 
40-50% детей с аномалиями развития может быть со-
хранена жизнь при своевременной диагностике и хи-
рургической коррекции врожденного дефекта у плода 
и новорожденного ребенка в первые часы жизни [2].

По данным ВОЗ, в мире ежегодно рождается 4-6% 
детей с ВПР, летальность при этом составляет 30-40%. 
Среди новорожденных частота ВПР, выявляемых в 
течение первого года жизни, достигает 5%. Врожден-
ные пороки развития лидируют и в структуре причин 
перинатальной смертности. Влияние врожденных 
аномалий на общую структуру младенческой смерт-
ности возрастает. Исследования, проведенные в раз-
ных странах, показали, что 25-30% всех перинаталь-
ных потерь обусловлены анатомическими дефектами 
органов. Среди мертворожденных ВПР выявляются в 
15-20% случаев [1,2].

По данным Министерства Здравоохранения Ре-
спублики Казахстан (РК), в городе Алматы в по-
следнее время отмечается рост числа детей с врож-
денными пороками развития. Считается, что 10% 
врожденных пороков развития обусловлены дей-
ствием вредных факторов окружающей среды, 10% 
- хромосомными изменениями, а 80% обычно носят 
смешанный характер [3].

Согласно государственной программе развития 
здравоохранения Республики Казахстан «Денсаулық 
на 2016-2019 гг.», система пренатальной дородовой 
диагностики является приоритетным направлением 
развития здравоохранения. 

По данным Национального генетического реги-
стра (НГР) РК, в стране ежегодно рождается около 
4500 детей с ВПР и каждый пятый новорожденный 
умирает от этой патологии. В связи со сложившейся 
ситуацией с 2007 г. в Республике Казахстан внедре-
на программа генетического скрининга беременных 
и новорожденных, реализация которой позволит 
создать в стране надежную систему раннего вы-
явления и предупреждения рождения детей с гене-
тическими нарушениями, что обеспечит значимый 
социально-экономический эффект и является под-
тверждением заботы государства о генофонде буду-
щих поколений [17].

С 2007 по 2014 г. скрининг прошли 1 350 083 
беременных; предупреждено рождение 9308 детей с 
летальными ВПР и 1160 с хромосомной патологией 
[17].

Охват населения пренатальным скринингом в 
различных регионах республики различается: по 
официальным данным, на 2014 г. самый высокий 
отмечался в г. Астане (82%), г. Алматы (74%), За-
падно-Казахстанской (92%), Павлодарской (99%), 
Карагандинской (94%) и Актюбинской (92%) об-
ластях, самый низкий (практически отсутствует 
пренатальный скрининг) - в Южно-Казахстанской 
(36%), Костанайской (34%), Мангистауской (37%), 
Атырауской (37%) областях; в Алматинской обла-
сти выявлен невысокий показатель (58%). В 2014 
г. было прервано 1460 беременностей с ВПР, не 
совместимыми с жизнью; в 2013 г. таких случаев 
было 1369. В случае, когда принимается решение о 
донашивании беременности, сразу же ставится во-
прос о последующем оперативном вмешательстве 
у новорожденного. По данным НГР РК, внедрение 
пренатального скрининга снизило частоту ВПР у 
новорожденных с 13,9 в 2006 г. (до начала скринин-
га) до 10,6 на 1000 новорожденных в 2014 г., часто-
ту ВПР «строгого учета» с 7,1 до 3,6 на 1000 ново-
рожденных соответственно [17].

По мнению ряда авторов, учитывая высокий про-
цент неблагоприятных исходов, длительность и слож-
ность лечения и оказания медико-педагогической 
коррекции дефектов и социальной помощи детям-ин-
валидам, страдающим врожденными и наследствен-
ными заболеваниями, основные усилия должны быть 
направлены на предупреждение рождения детей с 
ВПР [1,5,6,8,12,13,16].

Согласно результатам исследования, основанного на 
многолетних данных контроля за случаями ВПР в Вен-
грии, внедрение профилактических программ позволяет 
предотвратить до 50% пороков развития [13, 15].

Согласно классификации, принятой ВОЗ (1983), 
можно выделить три уровня профилактики: первичная, 
вторичная и третичная. В настоящее время наибольшее 
внимание исследователей и организаторов здравоохра-
нения привлекают методы вторичной профилактики, 
направленные на выявление ВПР у плода на ранних 
сроках беременности путем пренатальной диагностики, 
прежде всего, ультразвукового исследования, с последу-
ющей элиминацией патологического плода. 

Осуществление указанных мероприятий до насту-
пления жизнеспособности плода позволяет добиться 
значительного снижения показателей младенческой 
смертности по причине ВПР [7].

СТРУКТУРА И ФАКТОРЫ РИСКА ВРОЖДЕННЫХ ПОРОКОВ РАЗВИТИЯ

Утеулиев Е.С., Балкибекова В.З., Сактапов А.К., Конысбаева К.К., Атарбаева В.Ш., Искакова Н.Н.

Казахстанский медицинский университет «ВШОЗ», Алматы, Казахстан
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Признавая необходимость методов вторич-
ной профилактики, очевидна практически по-
всеместная недооценка первичных мероприятий, 
направленных на предотвращение самого факта 
возникновения ВПР у плода и, таким образом, 
позволяющих снизить частоту случаев ВПР и из-
бежать при этом роста частоты психологически 
крайне тяжелых процедур прерывания беремен-
ности. 

Актуальность первичной профилактики не вызы-
вает сомнений и в связи с наблюдаемой неблагопри-
ятной динамикой заболеваемости ВПР, несмотря на 
непрерывное улучшение качества пренатальной диа-
гностики, что объясняется значительным распростра-
нением факторов риска [1, 4, 11].

Целью данного исследования явилось определе-
ние структуры и факторов риска врожденных пороков 
развития плода, разработка путей совершенствования 
профилактических мероприятий.

Для достижения поставленной цели определены 
следующие задачи: 

1. Оценить структуру врожденных пороков разви-
тия плода в г. Алматы.

2. Определить факторы риска возникновения ВПР 
плода. 

3. Разработать предложения по совершенствова-
нию профилактических мероприятий по предупреж-
дению ВПР.

Материал и методы. Проведен анализ отчетных 
данных клиник Алмалинского района г. Алматы за 
2016 г. и материалов анкетирования 174 беременных, 
у которых были диагностированы ВПР плода в воз-
расте 16-46 лет. 

При сборе материалов и формировании групп ре-
спондентов соблюдены принципы сплошной выбор-
ки, ее качественной и количественной репрезентатив-
ности.

Определен объем выборки, исходя из положения, 
что объектом исследования являются беременные 
женщины. 

Для обработки банка данных применялись методы 
современной медицинской и математической стати-
стики (группировка данных по возрасту, построение 
таблиц и графиков, расчет абсолютных и относитель-
ных величин, структурных процентов, среднего ариф-
метического значения и его стандартной ошибки).

где: σ-стандартная ошибка, ∑(х - X̅ )2 - сумма раз-
ности квадратов между каждым показателем и сред-
ней арифметической величиной; n - объем выборки.

где: T1,2 – нижняя и верхняя граница доверитель-
ного интервала

X̅ – выборочное среднее арифметическое
s0 – среднее квадратичное отклонение по выборке 

(несмещенное)
n – размер выборки
γ – доверительная вероятность
Статистическая обработка данных проводилась с 

использованием пакета прикладных программ SPSS 
версия 19.0 на персональном компьютере Asus Intel 
Core i5 2,8 ГГц.

Результаты и их обсуждение. Врожденные по-
роки и аномалии занимают лидирующие позиции в 
структуре детской смертности и инвалидности. С це-
лью снижения риска появления детей с подобными 
нарушениями необходимо тщательно изучить причи-
ны врожденных пороков. Причины врожденных по-
роков разделены на 2 большие группы: эндогенные и 
экзогенные.

Эндогенные причины врожденной патологии, 
вызывающие появление врожденных пороков и ано-
малий - мутации генетического материала, перезре-
вание половых клеток, гормональные нарушения, 
возраст родителей. Экзогенные причины врожден-
ных пороков – физические факторы, микроорганиз-
мы, вредные привычки.

Влияние состояния здоровья и возраста роди-
телей на будущее потомство известно с давних 
времен. Увеличение частоты рождения малышей с 
врожденными пороками и аномалиями развития у 
взрослых родителей обусловлено комплексом эндо-
генных и экзогенных причин, вызывающих старе-
ние половых клеток. 

С целью изучения влияния факторов на вероят-
ность формирования врожденного порока развития 
плода проанализированы истории 4578 беременных 
женщин, находящихся на учете в женских консуль-
тациях Алмалинского района г. Алматы за 2016 г., 
из них детально изучены данные 174 (3,8%) жен-
щин, у которых обнаружены ВПР плода. 

Структура ВПР плода по анатомической лока-
лизации у женщин была неоднородной. Наиболее 
распространенными локализациями ВПР являлись 
множественные пороки развития - 38 (21,8%) слу-
чаях, пороки развития сердца и крупных сосудов 
- 33 (19,0%) случая, пороки развития центральной 
нервной системы - 29 (16,7%) и пороки мочеполо-
вой системы – 18 (10,4%) случаев (таблица 1).

В отчетах ВОЗ за 2015 г. указывается на тен-
денцию к повышению распространенности редких 
генетических врожденных пороков и увеличение 
риска неонатальной и детской смертности, ум-
ственной отсталости и тяжелых врожденных поро-
ков у детей. 

В этой связи нами изучена структура заболева-
ний 26 (14,9%) женщин, у которых были диагности-
рованы генетические нарушения (таблица 2). 

Из таблицы 2 явствует, что по нозологическим 
формам в данной категории беременных наблюда-
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ются следующие виды генетических нарушений: 
диагноз синдрома Дауна установлен в 15 случаях, 
что составляет 57,8% в структуре женщин с вери-
фицированными хромосомными болезнями плода; 
значительно реже отмечается синдром Эдварса – в 
3 (11,5%) случаях, также в 3 (11,5%) случаях  ве-
рифицированы аномалии числа половых хромосом, 
среди них синдром Тернера, синдром Кляйнфельте-
ра, трисомия X-хромосомы. 

Прочие хромосомные нарушения, включающие 
аномалии структуры хромосом, генные дефекты, 
отмечались в 5 случаях, что составило 19,2% в 
структуре исследуемой категории женщин.

Исследуемую группу с учетом причин возникно-
вения ВПР плода можно распределить на две под-
группы: наследственные (генные мутации) и при-
обретенные, в ходе внутриутробного развития, что 
соответствует мировым данным и является мульти-
факторным. При этом, удельный вес генетических 
(наследственных) нарушений - 14,9%, приобретен-
ные, в ходе внутриутробного развития – 85,1%. В 
структуре приобретенных ВПР лидирующее поло-
жение отводится порокам развития: множествен-
ные пороки развития (21,8%), пороки развития 
сердца и крупных сосудов (19,0%), пороки развития 
центральной нервной системы (16,7%). 

Для выявления основных факторов риска, спо-

собствующих развитию ВПР плода исследовались 
следующие данные: кровное родство между ро-
дителями, количество и частота беременностей, 
наличие и частота абортов, пороков развития в 
анамнезе, наличие соматических и инфекционных 
заболеваний в период беременности и вредные при-
вычки. Для решения поставленной задачи проведен 
социологический опрос женщин, у которых диагно-
стированы ВПР плода. 

На первом этапе социологического исследова-
ния дана социально-демографическая характери-
стика опрошенных респондентов. За исследуемый 
период в анкетировании приняли участие 174 жен-
щин в возрасте от 16 до 46 лет.

Как следует из таблицы 3, наибольшую долю в 
структуре участников анкетирования составили ре-
спонденты в возрасте от 30 до 46 лет (69,0%), что 
вполне укладывается в сроки репродуктивного воз-
раста.

Кровное родство между родителями не обнару-
жено.

С целью определения влияний количества и ча-
стоты беременностей на ВПР социологическому 
анализу подверглись данные анамнеза беременно-
стей и их колиечства - от 1 до 9 и более, ее часто-
те - от 1 раза в год до 1 раза в 4 года и количестве 
абортов. 

Таблица 1. Структура ВПР плода по анатомическим локализациям
Наименование локализация ВПР плода Абсолютное число % всего, М±m

Множественные ВПР 38 21,8±3,13
Сердце и крупные кровеносные сосуды 33 19,0±2,97
Центральная нервная система 29 16,7±2,83
Мочевыделительная и половая системы 18 10,4±2,3
Пищеварительная система 8 4,6±1,59
Челюстно-лицевая система 7 4,0±1,49
Диафрагмальная грыжа 7 4,0±1,49
Костно-мышечная система 5 2,9±1,27
Дыхательная система 3 1,7±0,98
Генетические нарушения 26 14,9±2,7
Всего 174 100

Таблица 2. Распределение хромосомных нарушений у плода
 Распределение хромосомных нарушений Абсолютное число % всего, М±m

синдром Дауна 15 57,8±9,69
синдром Эдварса 3 11,5±6,26
синдром Тернера, синдром Кляйнфельтера, 
трисомия X-хромосомы 3 11,5±6,26

прочие 5 19,2±7,72
Всего 26 100
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Таблица 3. Распределение респондентов по возрасту
Возраст Абсолютное число % всего, М±m

младше 18 8 4,6±1,59
18-19 16 9,2±2,19
20-24 12 6,9±1,92
25-29 18 10,3±2,3
30-34 35 20,1±3,04
35-39 48 27,6±3,39

40 и старше 37 21,3±3,1
Всего 174 100

Таблица 4. Количество беременностей в анамнезе
Количество 

беременностей (раз) Абсолютное число женщин % всего, М±m ДИ 95%

1-2 10 5,7±1,76 2,18÷9,22
3-4 23 13,2±2,57 8,06÷18,34
5-6 78 44,8±3,77 37,26÷52,34
7-8 55 31,6±3,52 24,56÷38,64

9 и более 8 4,7±1,59 1,42÷7,78

Всего 174 100 100

Таблица 5. Распределение респондентов по частоте беременности
Частота беременности Абсолютное число % всего, М±m ДИ 95%

Отсутствие беременности 7 4,1±1,49 1,02÷6,98
в 1 год 1 раз 43 24,7±3,27 18,16÷31,24
в 2 года 1 раз 71 40,8±3,73 33,34÷48,26
в 3 года 1 раз 35 20,1±3,04 14,02÷26,18

в 4 года 1 раз и более 18 10,3±2,3 5,7÷14,9
Всего 174 100 100

Таблица 6. Частота абортов в анамнезе
Частота абортов (раз) Абсолютное число % всего, М±m ДИ 95%

1-2 раз 21 12,1±2,47 7,16÷17,04
3-4 раз 66 37,9±3,68 30,54÷45,26
5-6 раз 45 25,9±3,32 19,26÷32,54

7 и более 23 13,2±2,57 8,06÷18,34
Отсутствуют 19 10,9±2,36 6,18÷15,62

Всего 174 100 100

Как следует из таблицы 4, среди исследуемой 
группы наибольший удельный вес (76,4 %) составили 
женщины, которые в анамнезе имели 5-6 и 7-8 бере-
менностей 44,8% и 31,6%, соответственно. 

При изучении структуры частоты беременно-
стей в год выявлено, что у большинства женщин 
– 71 (40,8%) и 43 (24,7%) в анамнезе наблюдается 
беременность в 2 года 1 раз и в 1 год 1 раз, соответ-

ственно, т.е. у тех лиц, которые не придерживались 
рекомендованных перерывов между беременностя-
ми (таблица 5). 

Как видно из таблицы 6, наблюдается привержен-
ность женщин к прерыванию беременности путем 
проведения аборта (89,1%), при этом наибольший 
удельный вес составляет 3-4 раза и 5-6 раз.

Данные о количестве и частоте беременностей и 
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абортов в анамнезе свидетельствуют об отсутствии 
приверженности женщин принципам планирования 
семьи, проявляющееся в интервалах между беремен-
ностями менее чем 2 года (65,5%) и высокой при-
верженностью прерывания беременности через про-
ведение аборта (89,1%). Большее количество (76,4%) 
женщин с ВПР плода имеют в анамнезе от 5 до 8 бе-
ременностей. 

Выкидыши на ранних стадиях, рождение недо-
ношенного плода, развитие ВПР и синдром внезап-
ной смерти новорожденных - все эти случаи связа-
ны с неспособностью плода получать главное для 
своего развития — достаточное количество кисло-
рода. 

Для того, чтобы определить фактор действия ал-
коголя и курения респондентам задавался вопрос о 
вредных привычках -  употреблении алкоголя и/или 
курении во время беременности».

Респонденты, отметившие факт курения во вре-
мя беременности составили 19±2,97%; алкоголя - 
14,4±2,66% 8,0±2,06% злоупотребляли и алкоголем и 
курением (рис.).

Рис. Распределение вредных привычек респондентов

Приверженность к вредным привычкам (41,4%), 
особенно женщинами репродуктивного возраста ука-

зывает на низкий уровень санитарной грамотности, 
несоблюдение законодательных норм и рекоменда-
ции, ограничивающих злоупотребление табачными 
изделиями и алкоголем. 

Рассмотрено также влияние на возникновение 
ВПР плода различных соматических патологий: 
онкологических, хронических воспалительных за-
болеваний и заболеваний щитовидной железы, ожи-
рения, аутоиммунных заболеваний и врожденных 
пороков сердца у женщин с ВПР плода. 

Выявлено, что среди 174 женщин 70 (40,2%) 
имели соматические заболевания. Хронические 
воспалительные заболевания - 12,6±2,52%, заболе-
вания щитовидной железы - 10,3±2,3%, аутоиммун-
ные заболевания - 6,9±1,92%, онкологические забо-
левания и врожденные пороки сердца - 2,9±1,27% 
(таблица 7).

Известно, что большинство вирусов свободно про-
ходят через плаценту, внедряются в эмбриональные 
клетки, размножаются в них, приводят к гибели плода 
либо к возникновению ВПР. Показатели различных 
инфекционных заболеваний среди респондентов при-
ведены в таблице 8. 

Выявлено, что больше половины женщин - 51,7% 
перенесли инфекционные заболевания в период 
беременности, из них ОРВИ - 20,1±3,04%, ЦМВ – 
9,8±2,25%, герпетическая инфекция – 4,0±1,49%, ве-
нерические инфекции – 1,7±0,98% и другие инфекци-
онные заболевания - 16,1±2,79%.

Наличие более чем у 50% респондентов инфек-
ционных, у 40% хронических неинфекционных забо-
леваний свидетельствует о низком индексе здоровья 
женщин репродуктивного возраста, что определяется 
как отрицательный фактор, формируя дефекты разви-
тия плода. 

Выводы: 
В структуре врожденных пороков развития пло-

Таблица 7. Структура соматических заболеваний

Соматические заболевания Абсолютное число % всего, М±m

Онкологические заболевания 5 2,9±1,27

Хронические воспалительные заболевания 22 12,6±2,52

Заболевания щитовидной железы 18 10,3±2,3

Ожирение 8 4,6±1,59

Аутоиммунные заболевания 12 6,9±1,92

Врожденные пороки сердца у женщин 5 2,9±1,27

Без заболевания 104 59,8±3,72

Всего 174 100
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да в г. Алматы выявлены наследственные (генные 
мутации) и приобретенные пороки развития. Удель-
ный вес генетических (наследственных) нарушений 
составил 14,9%; приобретенных в процессе внутри-
утробного развития – 85,1%. Среди генетических 
нарушений диагноз синдрома Дауна установлен в 
57,8%, синдром Эдварса –11,5%, аномалии числа 
половых хромосом - 11,5%, прочие хромосомные 
нарушения - 19,2% случаев. Приобретенные ВПР 
имеют мультифакторный характер, лидирующее 
положение занимают множественные пороки раз-
вития (21,8%), пороки развития сердца и крупных 
сосудов (19,0%), пороки развития центральной 
нервной системы (16,7%). 

Возраст от 30 до 46 лет (69,0%) составляет ос-
новную концентрацию женщин с ВПР плода. В 
ходе исследования выявлено, что 41,4% женщин 
подвержены нарушениям поведенческих факторов 
(потребление алкоголя и табачных изделий). Несо-
блюдение планирования семьи, интервалов между 
беременностями более чем 2,5 года (65,5%), пре-
рывание беременности через аборты (89,1%) до-
минируют по сей день. Часто встречаются также 
хронические соматические (40,2%) и инфекцион-
ные заболевания (51,7%), низкий индекс здоровья 
беременных женщин.

- Во избежание развития ВПР необходимо по-
вышать санитарную грамотность по соблюдению 
правил здорового образа жизни, так как частая 
или несвоевременная беременность, частые абор-
ты подвергают женщин повышенному риску воз-
никновения проблем со здоровьем, что способ-
ствует развитию врожденных пороков развития. 

- Необходимо активизировать меры эффектив-
ной профилактики и ужесточения ответственности 
злоупотребления вредными привычками среди жен-
щин репродуктивного возраста.

- Популяризация здорового образа жизни обе-
спечит повышение индекса здоровья женщин ре-
продуктивного возраста. 
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SUMMARY

STRUCTURE AND RISK FACTORS FOR CON-
GENITAL MALFORMATIONS

Uteuliyev Y., Balkibekova V., Saktapov A., 
Konysbayeva K., Atarbayeva V., Iskakova N.

Kazakhstan’s medical university «KSPH», Almaty, Ka-
zakhstan

Congenital malformations and anomalies occupy 
leading positions in the structure of infant mortality and 
disability. In order to reduce the risk of children with these 
disorders, it is necessary to carefully study the causes of 
congenital malformations. In this connection, the struc-
tures and risk factors of congenital malformations of the 
fetus were studied and recommendations for the improve-
ment of preventive measures were developed.

When studying the structure of congenital malfor-
mations of the fetus in Almaty, hereditary and acquired 
causes of congenital malformation are identified. In the 
course of the study, the main risk factors for fetal develop-
ment of the fetus were studied, where the main predictors 
were identified. The main age of women, 30-46 years old, 
whose pregnancy is susceptible to fetal malformation, 
has been determined. On the basis of the data obtained, 
recommendations are given on improving the sanitary 
literacy among women, creating a healthy lifestyle and 
ensuring prevention.

Keywords: congenital malformations, pregnancy, 
prenatal diagnosis, sanitary literacy, gene mutations, risk 
factors.

РЕЗЮМЕ

СТРУКТУРА И ФАКТОРЫ РИСКА ВРОЖДЕН-
НЫХ ПОРОКОВ РАЗВИТИЯ

Утеулиев Е.С., Балкибекова В.З., Сактапов А.К., 
Конысбаева К.К., Атарбаева В.Ш., Искакова Н.Н.

Казахстанский медицинский университет «ВШОЗ», 
Алматы, Казахстан

Врожденные пороки и аномалии занимают лиди-
рующие позиции в структуре детской смертности и 
инвалидности. Для устранения риск-факторов появ-
ления детей с подобными нарушениями необходимо 
тщательно проанализировать причины врожденных 
пороков и разработать рекомендации по совершен-
ствованию профилактических мероприятий.

Результаты анализа структуры и риск-факторов 
врожденных пороков развития плода позволили опре-
делить наследственные и приобретенные причины их 
развития. В процессе исследования установлены ос-
новные факторы риска развития врожденных пороков 
развития плода и их  предикторы. Определен возраст 
женщин (30-46 лет), беременность которых чаще под-
вержена развитию пороков у плода. На основании 
полученных данных разработаны рекомендации по 
повышению санитарной грамотности среди женщин, 
формированию сохранения здорового образа жизни и 
обеспечению профилактики. 

reziume

Tandayolili mankebis ganviTarebis struq-
tura da risk-faqtorebi

e. uteulievi, v. balkibekova, a. saktapovi, 
k. konisbaeva, v. atarbaeva, n. iskakova 

yazaxeTis samedicino universiteti “sazoga-
doebrivi jandacvis umaRlesi skola”,  al-
mati,  yazaxeTi

bavSvTa invalidobisa da sikvdilianobis 
struqturaSi mniSvnelovani adgili uWiravs 
Tandayolil mankebs da anomaliebs.

kvlevis mizans warmoadgenda nayofis gan-
viTarebis Tandayolili mankebis struqtu-
ris da risk-faqtorebis analizi da maTi 
profilaqtikis RonisZiebebis gamomuSaveba. 
Seswavlili da gaanalizebulia 16-46 w. 174  
orsulis mdgomareoba, romelTac gamouv-
linda nayofis Tandayolili manki. masalis 
damuSavebisas gamoyenebuli iyo Tanamedrove 
samedicino da maTematikuri statistikis 
meTodebi.
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kvlevis msvlelobaSi dadgenilia mankis 
ganviTarebis ZiriTadi risk-faqtorebi da 
maTi prediqtorebi. ganisazRvra qalebis asaki 
(30-46 w.), romelSic ufro xSirad viTardeba 
nayofis anomalia da manki. Catarebuli kvle-

vis Sedegebze dayrdnobiT SemuSavebulia 
rekomendaciebi qalebis sanitaruli cod-
nis amaRlebis, janmrTeli cxovrebis wesis 
formirebisa da profilaqtikuri RonisZie-
bebis ganxorcielebis Sesaxeb.

ПРЕДОСТАВЛЕНИЕ ПРАВА НА ЗДРАВООХРАНЕНИЕ ДЕТЯМ – ВНУТРЕННЕ 
ПЕРЕМЕЩЕННЬІМ ЛИЦАМ (ОТДЕЛЬНЬІЕ АСПЕКТЬІ) 

Булеца С.Б., Лазур Я.В., Менджул М.В., Пушкаренко О.А.

Ужгородский национальный университет, Украина

Нарушение территориальной целостности Укра-
ины, оккупация Крыма и «гибридная война» на тер-
ритории Донецкой и Луганской областей, заставили 
многие семьи с детьми покинуть места своего про-
живания. Данные Министерства социальной поли-
тики по состоянию на май 2017 характеризуют ко-
личество вынужденных переселенцев как 1 млн. 584 
тыс. человек (почти 1 млн. 300 тыс. семей). Больше 
всего внутренне перемещенных лиц (ВПЛ) нахо-
дится в Донецкой области - 528 тыс., в Луганской 
- 289,7 тыс., в Харьковской - 196,7 тыс., в г. Киеве 
– 167 тыс. Среди общего количества ВПЛ 806,6 тыс. 
пенсионеров, 57,6 тыс. человек с инвалидностью, 
241 тыс. детей. [2] По демографическому разрезу, 
в Украине дети составляют пятую часть населения. 
Таким образом, по оценкам экспертов, среди обще-
го числа перемещенных лиц должно быть минимум 
20-25% детей, что составляет около 500 000. [16] 
Согласно данным ООН, которые превышают офи-
циальную статистику, количество вынужденных 
переселенцев составляет около 2 300 000: столько 
человек вынужденно покинули места своего про-
живания в зоне конфликта и уехали в другие регио-
ны Украины и зарубежные государства. [19]

В сравнении с ситуацией в других государствах, по 
данным мониторингового центра по вопросам недо-
бровольных перемещений, численность ВПЛ в мире 
вдвое превышает численность беженцев и составляет 
33 300 000 лиц. Острой является проблема в Сирии, 
Колумбии, Судане, Нигерии, Ираке. По состоянию на 
декабрь 2015 г. количество ВПЛ в Сирии достигало 
6 600 000, в Колумбии – 6 270 436, Ираке – 3 290 310, 
Судане – 3 182 286, Йемене – 2 509 068, Нигерии – 
2 095 812 ВПЛ [20].

От конфликта на Донбассе, по подсчетам УГКП 
ООН, пострадало 5 млн. украинских граждан. По 
данным ЮНИСЕФ 1,7 млн. пострадавших – дети 
(или 34% от всего количества). [5] Однако офици-
альная статистика в полном объеме ситуацию не 
отражает, поскольку не все ВПЛ поставлены на 

официальный учет. В большинстве случаев пере-
селенцами являются целые семьи и матери с деть-
ми. При этом возникает проблема осуществления и 
защиты отдельных прав детей - внутренне переме-
щенных лиц (далее - дети-ВПЛ).

В научной литературе имеется ряд исследований 
по проблеме осуществления отдельных прав ВПЛ - 
собственности, трудовых и социальных прав. Однако 
научных работ, посвященных проблемам осуществле-
ния и защиты права детей из числа ВПЛ на охрану 
здоровья немногочисленно, что и обусловливает акту-
альность данного исследования.

Материал и методы. Данное исследование ба-
зируется на междисциплинарном подходе к анализу 
проблемы обеспечения права детей-ВПЛ на охрану 
здоровья с применением диалектического, сравни-
тельно-правового и системного методов.

Обеспечение прав детей-ВПЛ осложняется тем, 
что дети, больше чем взрослые, подвергаются психо-
логическим травмам в ситуации вынужденного пере-
селения, что приводит к различным эмоциональным 
расстройствам (ухудшение коммуникативного обще-
ния с окружающими, появление раздражительности, 
агрессивности, тревожности, утрата доверия к дру-
гим) и негативно сказывается на их адаптации в но-
вых условиях проживания.

Для понятия смысла «права на охрану здоровья» 
необходимо проанализировать международно-право-
вые акты, содержащие дефиниции этого права. В част-
ности, ч. 1 ст. 25 Всеобщей декларации прав человека 
[8] гарантирует право на такой жизненный уровень, 
включая пищу, одежду, жилище, медицинский уход 
и необходимое социальное обслуживание, которые 
необходимы для поддержания здоровья. Право на ох-
рану здоровья гарантируют также ст. 11 Европейской 
социальной хартии [7], ст. 5 Международной конвен-
ции о ликвидации всех форм расовой дискриминации 
[11], ч. 1 ст. 24 Конвенции о правах ребенка [10], ч.1 
ст. 12 Международного пакта об экономических, со-
циальных и культурных правах [12], п. 1.6. ч. 1 Декла-
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рации о политике в сфере соблюдения прав пациента 
в Европе. Таким образом, большинство международ-
ных актов либо прямо закрепляют термин «право на 
здоровье», либо исползуют подобные понятия. Про-
анализированная научная литература подтверждает 
разный подход к пониманию понятия права на охрану 
здоровья. Так, по мнению С. Гладуне [3], Р. Стефан-
чук, А. Зелинского [21] «одним из естественных прав 
человека является право на здоровье», другие авторы 
[1,6] придерживаются позиции, что «человек имеет 
естественное право на охрану здоровья или право 
человека на охрану здоровья как общесоциальное яв-
ление» [17]. В отдельных научных источниках встре-
чаем также и случаи использования авторами обоих 
терминов [22].

Конституция Украины (ст. 49) гарантирует каждо-
му, в том числе детям-ВПЛ, право на охрану здоровья, 
медицинскую помощь и страхование. Возможность 
осуществления этого права обеспечивается государ-
ственным финансированием медицинских, сани-
тарных, оздоровительных и профилактических про-
грамм, а также созданием условий доступа граждан 
к медицинскому обслуживанию. Кроме того, гаранти-
руется, что медицинская помощь в государственных и 
коммунальных учреждениях здравоохранения оказы-
вается бесплатно.

ВПЛ гарантируется не только оказание необходи-
мой медицинской помощи, но и обеспечение лекар-
ственными средствами (ст. 9 Закона Украины «Об 
обеспечении прав и свобод внутренне перемещенных 
лиц»).

Что касается полномочий органов государствен-
ной власти и местного самоуправления в сфере обе-
спечения права на охрану здоровья ВПЛ, то анализ 
статьи 11 Закона Украины «Об обеспечении прав и 
свобод внутренне перемещенных лиц», позволяет 
установить, что ВПЛ гарантируется право на охрану 
здоровья:

1) на уровне Министерства здравоохранения, ко-
торое наделено обязанностью обеспечивать организа-
цию оказания медицинской помощи и медицинского 
обслуживания, а также осуществлять комплексные 
мероприятия по санитарно-эпидемиологической без-
опасности населения и карантинных мероприятий по 
месту фактического проживания ВПЛ;

2) на уровне местных государственных админи-
страций, которые должны обеспечивать организацию 
работы медицинских учреждений по оказанию необ-
ходимой помощи населению с учетом пребывания на 
соответствующей территории ВПЛ;

3) на уровне органов местного самоуправления, 
обязанных обеспечивать предоставление медицин-
ской помощи в коммунальных учреждениях здравоох-
ранения с учетом сведений о ВПЛ, проживающих в 
соответствующем населенном пункте.

Кроме того, статьей 11 Закона Украины «Об обе-
спечении прав и свобод внутренне перемещенных 

лиц» на местные государственные администрации 
возложена обязанность предоставлять ВПЛ, в случае 
необходимости, медико-психологическую помощь.

Статья 38 Закона Украины «Основы законодатель-
ства Украины о здравоохранении» [14] отмечает, что 
каждый пациент, достигший 14 лет и обратившийся 
за оказанием ему медицинской помощи, имеет право 
на свободный выбор врача, если последний может 
предложить свои услуги, и выбор методов лечения в 
соответствии с его рекомендациями. Каждый пациент 
имеет право, если это оправдано его состоянием, быть 
принятым в любом учреждении здравоохранения по 
своему выбору, если это учреждение имеет возмож-
ность обеспечить надлежащее лечение. Спорным 
считаем вопрос возраста. Ввиду особой сложности 
медицинских услуг, необходимо запретить совершать 
манипуляции в отношении несовершеннолетних без 
письменного согласия законных представителей (ро-
дителей или лиц, их заменяющих). Таким образом, 
необходимо повысить возраст, при котором ребенок 
может принимать те или иные решения в сфере ме-
дицины с 14 до 16 лет и внести соответствующие из-
менения в ч. 2 и ч. 3 ст. 284 ГК Украины и ст. 43 Основ 
законодательства об охране здоровья относительно 
пациента, не достигшего возраста 16 лет, а также па-
циента, признанного в установленном законом поряд-
ке недееспособным, то есть медицинское вмешатель-
ство должно осуществляться с согласия их законных 
представителей.

В соответствии с Законом Украины «О свободе 
передвижения и свободном выборе места проживания 
в Украине» [15], регистрация места жительства или 
места пребывания лица или ее отсутствие не могут яв-
ляться основанием для ограничения реализации прав 
и свобод, предусмотренных Конституцией Украины. 
Таким образом, даже если лицо не было учтено как 
ВПЛ, то в соответствии с Законом Украины «О свобо-
де передвижения и свободном выборе места прожи-
вания в Украине», регистрация места жительства или 
места пребывания лица или ее отсутствие не могут 
быть основанием для ограничения реализации прав 
и свобод, предусмотренных Конституцией Украины.

Согласно информации Министерства охраны здо-
ровья Украины, за медицинской помощью из чис-
ла временно перемещенных лиц (по состоянию на 
01.01.2016) обратилось 338 826 человек. Проведено 
298 558 медицинских инструментальных исследова-
ний и осмотров ВПЛ. У женщин указанной категории 
родилось 5534 младенцев. В бюджетном запросе на 
2016 г. в составе медицинской субвенции МОЗ Укра-
ины были предусмотрены расходы резервного фонда 
медицинской субвенции (4 367 905,0 тыс. грн.) и рас-
ходы для Донецкой и Луганской областей, на которых 
органы государственной власти временно не осущест-
вляют свои полномочия (856 462, 4 тыс. грн.) [18].

В одной только Харьковской области с мая 2014 
по март 2017 г., из числа ВПЛ за медицинской помо-
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щью обратилось 133 743 лица, из них 43 036 детей. Из 
общего числа обратившихся, стационарную медицин-
скую помощь вторичного и третичного уровней полу-
чили 37 035 лиц, из них 13 258 дети. Амбулаторную 
медицинскую помощь получили 96 708, из них 29 778 
детей. Кроме этого, в учреждениях здравоохранения 
Харьковской области за указанный период произо-
шло 1518 родов. В Киевской области из числа ВПЛ за 
медицинской помощью обратились: 23687 взрослых 
и 10672 детей, из них госпитализированы: взрослых 
4971 и 1587 детей. Учтено 8325 взрослых и 4945 де-
тей, родились 675 детей [9].

Вынужденно перемещенным лицам с различной 
патологией предоставляется специализированная и 
квалифицированная медицинская помощь. Из числа 
вынужденно перемещенных лиц: 465 были больны 
сахарным диабетом, которых обеспечили инсулином; 
562 больных туберкулезом - препаратами для проти-
вотуберкулезной терапии; 266 ВИЧ/СПИД инфици-
рованных - специфическим лечением. Зафиксирова-
но 6346 обращений с онкологической патологией; 18 
больным хронической болезнью почек предоставлена 
высокоспециализированная медицинская помощь 
с применением методов заместительной почечной 
терапии, в частности: гемодиализ («искусственная 
почка»), перитонеальный диализ, а также иммуносу-
прессивная терапия (для больных, перенесших транс-
плантацию почки и других органов). Социальное 
обслуживание граждан, которым государством за-
конодательно гарантировано право на социальную 
защиту и поддержку, осуществляется через развет-
вленную сеть социальных учреждений – территори-
альные центры социального обслуживания (оказание 
социальных услуг), которые обеспечивают граждан 
социальными услугами непосредственно по месту их 
проживания. Такие социальные услуги организованы 
в каждой административно-территориальной единице 
региона.

За медицинской помощью из числа временно пере-
мещенных лиц обратился 144561 ребенок (за неделю 
- 590), из них на медицинский учет поставлено 78 695 
детей. Психологами  Госслужбы по чрезвычайным си-
туациям вместе с представителями других органов го-
сударственной власти, общественных (волонтерских) 
организаций психологическая помощь предоставлена 
178. 829 ВПЛ (за неделю - 260), в том числе 49347 
детям (за неделю - 36) [13]. В процентном выражении 
численность детей ВПЛ составила 17,2%, т.е. дети 
чаще нуждались в медицинской помощи, чем взрос-
лые. Кроме того, дети войны (дети-свидетели боевых 
действий) нуждаются в восстановлении и психоэмо-
ционального состояния здоровья.

Право на охрану здоровья связано с возможностью 
детей отдыхать и восстанавливать свое здоровье. По 
официальным сообщениям, ввиду оккупации Украи-
на потеряла 120 оздоровительных лагерей в Крыму и 
70 – в Луганской и Донецкой областях. Это – четверть 

всех учреждений, которые имела Украина. [5] В то же 
время из-за отсутствия жилья, довольно часто встре-
чаются случаи размещения для временного прожива-
ния семей ВПЛ в санаториях, пансионатах, лагерях 
отдыха.

Решить проблему оздоровления детей-ВПЛ пыта-
ются в каждой области Украины. Например, на тер-
ритории Черкасской области находится 1692 ребенка 
из семей ВПЛ. В течение 2015-2017 гг. оздоровлено 
1434 ребенка. Однако за счет областного бюджета оз-
доровлен только 31 ребенок. В Сумской области ус-
луги по оздоровлению предоставлены 389 детям, к 
индивидуальной консультативно-просветительской 
работе по оптимизации родительско-детских отноше-
ний, профилактике проявлений агрессивного поведе-
ния у детей, формированию навыков поведения в пси-
хотравмирующей ситуации привлечено 307 человек, 
осуществлено изучение и оценка потребностей 34 
семей, социальным патронажем охвачено 8 семей. [9]

Вопрос обеспечения ВПЛ лекарственными сред-
ствами решен частично. Так, к примеру, в лечеб-
но-профилактических учреждениях Черниговской 
области ведется учет больных, нуждающихся в обе-
спечении лекарственными средствами в рамках госу-
дарственных программ и комплексных мероприятий, 
финансируемых из государственного бюджета. По 
состоянию на 1 апреля 2017, в области на учете на-
ходится 48 таких больных, которые ранее обеспечи-
вались медикаментами за счет средств Государствен-
ного бюджета Украины. Управление охраны здоровья 
ежемесячно информирует МОЗ Украины о необходи-
мости перераспределения средств для этой категории 
больных. На территории Хмельницкой области про-
живает 6716 внутренне перемещенных лиц, из них, по 
оперативным данным ЛПУ, 163 ВПЛ, нуждающихся в 
обеспечении лекарственными средствами и изделия-
ми медицинского назначения в рамках государствен-
ных программ и централизованных мероприятий, 
финансируемых из государственного бюджета. Ука-
занная категория населения обеспечивается в преде-
лах бюджетного финансирования. [9]

К сожалению, официальная точная статистика по 
общему количеству погибших и раненых детей отсут-
ствует. Согласно оперативной информации Донецкой 
и Луганской областных государственных администра-
ций, со времени проведения антитеррористической 
операции  только в 2014 г. погибло 60 детей [23].

Неоднократно в СМИ встречаются сообщения о 
несовершеннолетних, которые принимают непосред-
ственное участие в боевых действиях, что подтверж-
дает появление в Украине такой категории детей, как 
дети-комбатанты. Боевики используют детей для по-
лучения информации для разведки и даже участия в 
боевых действиях. К сожалению, отсутствует точная 
информация по количеству и возрасту детей, вовле-
ченных в боевые действия на Востоке Украины. По 
приблизительным оценкам в любой момент времени 
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в мире не меньше, чем 300 000 детей участвуют в кон-
фликтах в качестве солдат. [24]

Запрет привлечения детей к военным конфлик-
там гарантируется на уровне международного пра-
ва Факультативным протоколом об участии детей в 
вооруженных конфликтах (ратифицирован Украи-
ной 23 июня 2004 г.) Конвенции ООН о правах ре-
бенка (ратифицирована 27 февраля 1991), Римским 
уставом Международного уголовного суда (подпи-
сан от имени Украины 20.01.2000 г.), Конвенцией 
Международной организации труда №182 о за-
прещении и немедленных мерах по искоренению 
наихудших форм детского труда (ратифицирована 
Украиной 5 октября 2000), 17 резолюциями Совета 
безопасности ООН (принимались с 1999 г.; послед-
няя - S/RES/2143 (2014) – выдана 7 марта 2014), ка-
сающихся защиты и реабилитации детей, которых 
затрагивает военный конфликт, а также принятыми 
в 2007 г. и подписанными Украиной Парижскими 
обязательствами по защите детей от незаконного 
привлечения или использования вооруженными си-
лами или вооруженными группами и Парижскими 
принципами и руководящими указаниями в отно-
шении детей, связанных с вооруженными силами 
или вооруженными группировками.

Кроме того, запрет участия детей в боевых дей-
ствиях и вооруженных конфликтах предусмотрен 
национальным законодательством Украины. В част-
ности, согласно ст. 30 Закона Украины «Об охране 
детства», запрещается участие детей в военных дей-
ствиях, вооруженных конфликтах, в том числе вер-
бовка и обучение детей с целью использования их в 
вооруженных конфликтах других государств или на-
сильственных действиях, направленных на свержение 
государственной власти или нарушение территори-
альной целостности, а также использование детей в 
военных действиях и вооруженных конфликтах, при-
влечение их к не предусмотренных законами Украины 
военизированным или вооруженным формированиям.

В то же время, по нашему мнению, не следует при-
вязывать получение статуса ребенка, пострадавшего 
в результате военных действий и вооруженных кон-
фликтов, к месту регистрации ребенка как внутренне 
перемещенного лица, ведь не каждый такой ребенок 
будет ВПЛ, так же, как и не каждый ребенок из чис-
ла ВПЛ является пострадавшим от боевых действий. 
Именно поэтому, необходимо ч. 6 ст. 301 Закона Укра-
ины «Об охране детства» изложить в новой редакции, 
дополнив после слов «предоставляется органом опе-
ки и попечительства по месту регистрации» словами 
«или фактического пребывания ребенка».

Выводы. Проведенный анализ позволяет конста-
тировать, что дети-ВПЛ чаще нуждаются в медицин-
ской помощи, чем другие внутренне перемещенные 
лица, и при осуществлении права на охрану здоровья 
они сталкиваются с такими проблемами, которые тре-
буют максимально быстрого решения:

1) обеспечение доступа к качественной бес-
платной медицинской помощи, независимо от места 
постановки на учет ребенка-ВПЛ;

2) недостаточное обеспечение детей-ВПЛ оздо-
ровлением за счет бюджетного финансирования, в том 
числе в летний каникулярный период;

3) потеря почти четверти оздоровительных уч-
реждений в результате оккупации Крыма и военного 
конфликта на отдельных территориях Луганской и 
Донецкой областей;

4) недостаточное финансирование для обеспече-
ния потребностей лекарственными средствами детей-
ВПЛ;

5) отсутствие обязательного проведения первич-
ного медицинского осмотра детей-ВПЛ;

6) недостаточное финансирование и некачествен-
ная государственная помощь по восстановлению пси-
хоэмоционального состояния здоровья детей-ВПЛ.
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SUMMARY

IMPLEMENTATION OF THE RIGHT FOR 
HEALTH CARE FOR CHILDREN – INTERNALLY 
DISPLACED PERSONS (CERTAIN ASPECTS) 

Buletsa S., Lazur Y., Mendzhul M., Pushkarenko О.

Uzhhorod National University, Ukraine

The aim of the article is to do a research on selected 
issues related to realizing the right for health сare for 
the children – internally dislocated persons. In order to 
achieve the given aim statistical data of the quantity of 
involuntarily dislocated persons including children and 
also the quantity of children registered with the health-
care authority as well as the quantity of their requests 
for medical care have been analized. It has been deter-
mined that in case of involuntary dislocation children 
are more often exposed to trauma than adults which 
leads to different emotional disorders. The concepts of 
«the right for health care» in international legal acts, 
national legislation of Ukraine and scientific works 
have been analized. There have been defined three lev-
els of the provision of the right for health care of inter-
nally dislocated persons.

 It has been substantiated that the fact that a child 
has not been registered with the health-care authority as 
IRP can’t be a ground for limitations in realization of his 
right on health care. During the research process it has 
been defined that children IRP need medical care more of-
ten than other internally dislocated persons and in realiza-
tion of the right for health care they come across a number 
of problems that need urgent solution, including access 
to free of charge professional medical care, regardless of 
the fact of medical registration of a child IRP, insufficient 
funding for provision of the needs of children IRP with 
medications, absence of obligatory primary medical ex-
amination of children IRP, etc.

 Keywords: internally dislocated persons, chil-
dren, right for the health protection, medical care.
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РЕЗЮМЕ

ПРЕДОСТАВЛЕНИЕ ПРАВА НА ЗДРАВООХРАНЕНИЕ ДЕТЯМ – 
ВНУТРЕННЕ ПЕРЕМЕЩЕННЬІМ ЛИЦАМ (ОТДЕЛЬНЬІЕ АСПЕКТЬІ) 

Булеца С.Б., Лазур Я.В., Менджул М.В., Пушкаренко О.А.

Ужгородский национальный университет, Украина

Целью исследования явился анализ отдельных 
проблем реализации права на охрану здоровья детьми 
- внутренне перемещенными лицами. 

Для достижения указанной цели проанализированы 
статистические данные вынужденно перемещенных 
лиц (ВПЛ), в том числе детей, а также детей, поставлен-
ных на медицинский учет и количество их обращений 
за медицинской помощью. Установлено, что в ситуации 
вынужденного переселения дети чаще взрослых подвер-
гаются психологическим травмам, которые приводят к 
различным эмоциональным расстройствам. 

Проанализировано понимание понятия «права на 
охрану здоровья» в международно-правовых актах, 
национальном законодательстве Украины и научных 
трудах. Выделены три уровня обеспечения права на 

здоровье внутренне перемещенных лиц. Обосновано, 
что если дети не поставлены на учет как ВПЛ, это не 
может быть основанием для ограничения реализации 
их права на охрану здоровья. В процессе исследова-
ния установлено, что дети-ВПЛ чаще нуждаются в 
медицинской помощи, чем другие внутренне переме-
щенные лица, и при осуществлении права на охрану 
здоровья они сталкиваются с рядом проблем, требую-
щих максимально быстрого решения, в том числе обе-
спечение доступа к качественной бесплатной меди-
цинской помощи, независимо от постановки на учет 
детей-ВПЛ, недостаточное финансирование для обе-
спечения потребностей детей-ВПЛ лекарственными 
средствами, отсутствие их обязательного первичного 
медицинского осмотра.

reziume

qveynis SigniT gadaadgilebul pirTa ricxvidan bavSvebis mier 
janmrTelobis dacvis uflebis ganxorcieleba (calkeuli aspeqtebi)

s. buleca, i. lazuri, m. menjuli, a. puSkarenko

ujgorodis erovnuli universiteti, ukraina

kvlevis mizans warmoadgens qveynis Sig-
niT gadaadgilebul pirTa ricxvidan bavS-
vebis mier janmrTelobis dacvis uflebis 
ganxorcielebis calkeuli problemebis 
gamokvleva. aRniSnuli miznis misaRwevad 
gaanalizebuli iyo iZulebiT gadaadgile-
bul pirTa, maT Soris bavSvebis statisti-
kuri monacemebi, aseve samedicino aRricxvaze 
ayvanil bavSvTa raodenoba da samedicino 
daxmarebis misaRebad maTi mimarTvebis ra-
odenoba. dadgenilia, rom iZulebiT gadaad-
gilebis situaciaSi bavSvebi ufrosebTan 
SedarebiT ufro xSirad ganicdian fsiqolo-
giur travmas, rac sxvadasxva emociuri aSli-
lobis ganviTarebas ganapirobebs. gaanali-
zebulia “janmrTelobis dacvis uflebis” 
cnebis saerTaSoriso samarTlebriv aqtebSi 
ukrainis erovnul kanonmdeblobasa da sa-
mecniero naSromebSi warmodgenili cnebebi. 
gamoyofilia qveynis SigniT gadaadgilebul 
pirTa janmrTelobis dacvis uflebis uzrun-
velyofis sami done.

dasabuTebulia, rom maSinac ki, rodesac 

bavSvi ar aris ayvanili aRricxvaze rogorc 
qveynis SigniT gadaadgilebuli piri, aRniS-
nuli ar SeiZleba warmoadgendes misTvis 
janmrTelobis dacvis uflebis realiza-
ciis SezRudvis safuZvels. analizis Cata-
rebis Sedegad dadgenilia, rom qveynis Sig-
niT gadaadgilebul bavSvebs ufro xSirad 
esaWiroebaT samedicino daxmareba, vidre 
qveynis SigniT gadaadgilebul sxva pirebs. 
amasTan, janmrTelobis dacvis uflebis gan-
xorcielebis procesSi bavSvebi mTel rig 
iseT problemebs ganicdian, romelic maqsi-
malurad swraf gadawyvetas moiTxovs. maT 
Soris aRsaniSnavia xarisxiani ufaso sa-
medicino daxmarebis xelmisawvdomobis uz-
runvelyofa bavSvis rogorc qveynis SigniT 
gadaadgilebuli piris aRricxvaze ayvanis 
miuxedavad, qveynis SigniT gadaadgilebuli 
bavSvebisTvis samkurnalo saSualebebis 
moTxovnilebis uzrunvelyofis arasakmari-
si dafinanseba, qveynis SigniT gadaadgile-
buli bavSvebisTvis savaldebulo pirvela-
di samedicino gasinjvis ararseboba da sxva.
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QUANTITATIVE ASSESSMENT OF THE RESULTS OF VIMENTIN 
IMMUNOHISTOCHEMICAL EXAMINATION IN FIBROBLASTS AND ENDOTHELIOCYTES 

OF THE PLACENTAL VILLI IN THE ASPECT OF PRETERM MATURATION 
OF THE CHORIONIC TREE AND IRON DEFICIENCY ANEMIA OF GRAVIDAS

Garvasiuk О., Davydenko І.

Higher State Educational Establishment of Ukraine “Bukovinian State Medical University”, Chernivtsi, Ukraine

Preterm maturation of chorionic villi is considered 
to be placental pathology occurring during the fetal pe-
riod of human development [4,5]. The essence of preterm 
maturation of chorionic villi is that pathological factors 
cause accelerated maturation of the chorionic villi. It can 
be determined by histological structure of the chorionic 
villi [1,5], as well as by immunohistochemical changes in 
accumulation of specific placental proteins in trophoblast 
– hormones (placental lactogen and chorionic gonadotro-
pin [2]) and the enzyme placental alkaline phosphatase 
[3]. The aspects syndicated are studied under conditions 
of iron deficiency anemia of pregnancy. Nowadays there 
is the lack of findings concerning disorders of stroma cho-
rionic villi maturation which in the fetal period include 
the cells of stroma (fibroblasts, Hofbauer cells), connec-
tive tissue fibers, extracellular matrix and fetal vessels [4-
6]. Specific names of chorionic villi are recommended to 
be used in the fetal period of development –intermediate 
immature villi, intermediate mature villi, terminal villi, 
stem villi [5]. The stroma components of the indicated 
chorionic villi can be examined by means of different 
immunohistochemical methods. One of the perspective 
methods to assess maturation of the chorionic villi can 
be immunohistochemical examination of vimentin [5,9-
11]. By means of immunohistochemical method vimentin 
in the chorionic villi can be determined in those cells of 
the stroma as fibroblasts, macrophages, pericytes, endo-
theliocytes [5,9,10]. The interest to vimentin is associated 
with the fact that in the course of cellular differentiation 
vimentin content can change. The fact whether or no iron 
deficiency anemia influences on vimentin accumulation 
in the stroma cells of chorionic villi both under conditions 
of normal and disturbed maturation of chorionic villi re-
mains unknown.

Objective - the purpose of the study was to determine 
quantitative parameters of vimentin in fibroblasts and en-
dotheliocytes of chorionic villi during immunohistochem-
ical examination of the placenta with preterm maturation 
of the chorionic tree in case of iron deficiency anemia of 
gravidas in two different terms of gestation – 29-32 and 
33-36 weeks of gestation.

Material and methods. 182 placentas were exam-
ined. Design of the study supposes two main groups to 
investigate different terms of gestation (29-32 and 33-36 
weeks of pregnancy) and three groups of comparison sep-
arately for every term of gestation. 

The main groups of the study were the groups includ-
ing placentas with preterm maturation of the chorionic 

tree taken from women with iron deficiency anemia of 
pregnancy.

The use of comparison groups was essential to under-
stand the effect of preterm maturation or iron deficiency 
anemia separately on vimentin accumulation. In addition, 
physiological pregnancy and preterm labor with a normal 
rate of chorionic villi development were investigated. It 
was necessary to find the tendencies of the examined pa-
thology concerning the common course of pregnancy.

Thus, the following groups of the study were formed:
The main group №1- the examination of combined 

IDAG and preterm maturation of the chorionic tree in 29-
32 weeks of gestation.

The comparison group №1А – the examination of pre-
term maturation of the chorionic tree without anemia in 
labour in 29-32 weeks of gestation.

The comparison group №1B – the examination of 
IDAG in 29-32 weeks of gestation when the structure of 
the chorionic tree corresponds to the term of gestation.

The comparison group №1C – the examination with-
out any anemia in 29-32 weeks of gestation when the 
structure of the chorionic tree corresponds to the term of 
gestation.

The main group №2 – the examination of combined 
IDAG and preterm maturation of the chorionic tree in 33-
36 weeks of gestation.

The comparison group №2А – the examination of pre-
term maturation of the chorionic tree without any anemia 
in labour in 33-36 weeks of gestation.

The comparison group №2B – the examination of 
IDAG in 33-36 weeks of gestation when the structure of 
the chorionic tree corresponds to the term of gestation.

The comparison group №2C – the examination with-
out any anemia in 33-36 weeks of gestation when the 
structure of the chorionic tree corresponds to the term of 
gestation.

The number of observations for every group of the in-
vestigation is presented in the Table.

The placental tissue was fixed in phosphate buffered 
neutral 10% formalin solution with further bypassing 
the material and preparing paraffin blocks. By means of 
a sliding microtome the cuts were made 5 micrometers 
thick keeping to appropriate requirements. According 
to DAKO recommendations by means of immunohis-
tochemical method further detection of vimentin (using 
antibodies Clone V9) expression in trophoblast structures 
was determined (polymeric system of detection with the 
stain diaminobenzidine). 
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Table. Optic density of immunohistochemical staining on vimentin in fibroblasts and endothelium of chorionic villi in 
case of preterm maturation of the chorionic tree and iron-deficiency anemia of pregnancy (M±m)

Groups of the study Number of 
examined placentas

Optic density of staining 
(units of optic density)

in fibroblasts

Optic density of staining 
(units of optic density)

in endothelium
Physiological pregnancy 21 0,244±0,0016 0,448±0,0029

29-32 weeks of gestation
The main group №1- the 

examination of combined IDAG 
and preterm maturation of the 

chorionic tree 

18

0,118±0,0010
р 1А<0,001
р 1Б=0,002
р 1В<0,001

0,301±0,0026
р 1А<0,001
р 1В<0,001

The comparison group №1А 
– the examination of preterm 

maturation of the chorionic tree 
without anemia

19 0,176±0,0014 0,348±0,0028

The comparison group №1B – 
the examination of IDAG when 

the structure of the chorionic 
tree corresponds to the term of 

gestation

20 0,126±0,0012 0,308±0,0025

The comparison group №1B 
without IDAG when the structure 
of the chorionic tree corresponds 

to the term of gestation

21 0,208±0,0013 0,365±0,0027

33-36 weeks of gestation
The main group №2 – the 

examination of combined IDAG 
and preterm maturation of the 

chorionic tree

20

0,146±0,0010
р 2А<0,001
р 2Б<0,001
р 2В<0,001

0,352±0,0029
р 2А<0,001
р 2В<0,001

The comparison group №2А 
– the examination of preterm 

maturation of the chorionic tree 
without any anemia

22 0,202±0,0015 0,385±0,0028

The comparison group №2B – 
the examination of IDAG when 

the structure of the chorionic 
tree corresponds to the term of 

gestation

20 0,164±0,0011 0,349±0,0026

The comparison group №2B – 
without IDAG when the structure 
of the chorionic tree corresponds 

to the term of gestation

21 0,221±0,0012 0,390±0,0028

note: р1А – probability of difference of average values of the main group №1 with the group of comparison №1А;
р1В – probability of difference of average values of the main group №1 with the group of comparison №1В;
р2А – probability of difference of average values of the main group №2 with the group of comparison №2А;
р2В – probability of difference of average values of the main group№2 with the group of comparison №2В; 

If probability is not indicated in the Table it was more than 0,05

Optic density of specific staining was measured in rela-
tive units of optic density by means of computer microden-
sitometry method (from 0 – absence of staining, absolute 
transparency; to 1 – maximal staining, absolute non-trans-
parency) by means of computer program ImageJ (version 

1.48v, free license, T. Ferreira, National Institute of Health, 
USA, 2015) [7]. Optic density of staining was applied as a 
measure of immunohistochemical concentration [2,3].

Arithmetic mean and its error were calculated. The 
groups were compared by means of bilateral unpaired Stu-
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dent criterion in the medium of computer program PAST 
3.15 (free license) [6]. Preliminary testing for the norm 
was made in samples by means of Shapiro-Wilki method. 
Statistically significant were differences with р≤0,05.

Results and their discussion. Positive immunohisto-
chemical staining for vimentin in the stroma of interme-
diate mature and terminal villi was found in fibroblasts 
and endotheliocytes, and in intermediate immature villi 
of Hofbauer cells. Since the subject of our study was pre-
mature maturation of the chorionic tree, detection of the 
quantitative characteristics of Hofbauer cells was not of 
statistical use due to a small number of immature villi in 
the majority of the groups examined. It should be noted 
that immunohistochemical staining on vimentin was weak 
in Hofbauer cells, optic density ranged within the limits of 
0,064-0,088 in the units of optic density. The cytoplasm of 
fibroblasts was stained more intensively, but endothelio-
cytes were stained the most intensively (Fig.). Although 
very big difference of optic density values can be found 
even within the borders of one blood vessel, which, to our 
opinion, reflects considerably various degree of endothe-
liocyte maturation. As to the distribution of staining on 
vimentin it always was of fine granular character.

Fig. Placenta of a woman in 31 weeks of gestation with 
preterm maturation of the chorionic tree and iron-defi-
ciency anemia of pregnancy. Immunohistochemical meth-
od on vimentin (antibodies Clone V9) with diaminoben-
zidine. Staining of nuclei with Mayer’s hematoxylin. Оb. 
20х, Оc. 10х

The data concerning average values of optic density 
of staining are presented in Table. The data obtained are 
indicative of the fact that optic density of staining on vi-
mentin both in fibroblasts and endotheliocytes is the high-
est in case of physiological pregnancy. Even in case of 
preterm maturation of the chorionic tree without IDAG 
the values of optic density of staining do not achieve the 
rates characteristic for physiological pregnancy.

In similar by their pathology groups of the study optic 
density of staining on vimentin was always higher in the 
term of gestation 33-36 weeks as compared to the term 

of gestation 29-32 weeks. It was very important informa-
tion as together with other data it proved our hypothesis 
concerning the fact that concentration of vimentin in fi-
broblasts and endotheliocytes can reflect the degree of 
maturation of these cells and correspondingly –the degree 
of maturation of the placental chorionic villi stroma.

As to the fibroblasts their characteristic feature was that 
during both terms of gestation involved in the study in com-
bination with IDAG and preterm maturation the lowest av-
erage values of optic density of staining on vimentin were 
found, even lower than in those studies when the structure of 
the chorionic tree corresponds to the term of gestation.

As to the endotheliocytes in both terms of gestation in 
association with IDAG and preterm maturation the lowest 
average values were found, although, in an average they 
did not differ (p>0,05) from the studies with IDAG when 
the structure of the chorionic tree corresponds to the term 
of gestation. 

Conclusions.
1. Vimentin concentration (optic density of immuno-

histochemical staining) in the cytoplasm of fibroblasts 
and endotheliocytes of the intermediate and terminal pla-
centa villi can be a criterion of maturation of the placental 
chorionic tree. 

2. Iron deficiency anemia paradoxically causes imma-
turity of fibroblasts and endotheliocytes of the interme-
diate and terminal placental villi even in placentas with 
determined preterm maturation of the chorionic tree by 
means of histological method.

Prospects of further studies are: to determine the 
mechanisms of reduced vimentin accumulation in fibro-
blasts and endotheliocytes of the placental chorionic villi 
in case of disorders of their maturation.
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SUMMARY

QUANTITATIVE ASSESSMENT OF THE RESULTS 
OF VIMENTIN IMMUNOHISTOCHEMICAL EX-
AMINATION IN FIBROBLASTS AND ENDOTHE-
LIOCYTES OF THE PLACENTAL VILLI IN THE 
ASPECT OF PRETERM MATURATION OF THE 
CHORIONIC TREE AND IRON DEFICIENCY 
ANEMIA OF GRAVIDAS

Garvasiuk О., Davydenko І.

Higher State Educational Establishment of Ukraine “Bu-
kovinian State Medical University”, Chernivtsi, Ukraine

The objective of our study was to investigate quan-
titative parameters of vimentin in fibroblasts and endo-
theliocytes of the chorionic villi by means of immuno-
histochemical examination of placenta with preterm 
maturation of the chorionic tree with iron-deficiency ane-
mia of pregnancy in two different terms of gestation – 29-
32 weeks and 33-36 weeks.

182 placentas were examined. The study design in-
cluded two main groups of investigation of the above 
terms of gestation and three groups of comparison. Quan-
titative parameters of vimentin in the cytoplasm of fibro-
blasts and endotheliocytes of the placenta intermediate 
and terminal villi were considered on the basis of staining 
optic density measured by means of computer microden-
sitometry method.

Immunohistochemical staining on vimentin was de-
termined in the cytoplasm of fibroblasts and endothelio-
cytes of the placenta intermediate and terminal villi in all 
the groups of the study. The main results are presented in 
the conclusions.

Optic density of immunohistochemical staining on 
vimentin in the cytoplasm of fibroblasts and endothelio-
cytes of the placenta intermediate and terminal villi was 
found to be a criterion to determine maturation of the pla-

centa chorionic tree. Iron-deficiency anemia paradoxical-
ly causes immaturity of fibroblasts and endotheliocytes of 
the placenta intermediate and terminal villi even in those 
placentas where preterm maturation of the chorionic tree 
is determined.

Keywords: preterm maturation of the chorionic tree, 
iron-deficiency anemia, vimentin.

РЕЗЮМЕ

КОЛИЧЕСТВЕННАЯ ОЦЕНКА РЕЗУЛЬТАТОВ 
ИММУНОГИСТОХИМИЧЕСКОГО ИССЛЕДО-
ВАНИЯ ВИМЕНТИНА В ФИБРОБЛАСТАХ И 
ЭНДОТЕЛИОЦИТАХ ВОРСИНОК ПЛАЦЕНТЫ 
В АСПЕКТЕ ПРЕЖДЕВРЕМЕННОГО СОЗРЕВА-
НИЯ ХОРИАЛЬНОГО ДЕРЕВА И ЖЕЛЕЗОДЕ-
ФИЦИТНОЙ АНЕМИИ У БЕРЕМЕННЫХ

Гарвасюк А.В., Давыденко И.С.

Высшее государственное учебное учреждение Украи-
ны «Буковинский государственный медицинский уни-
верситет», Черновцы, Украина

Целью исследования явилось определить коли-
чественные параметры виментина в фибробластах 
и эндотелиоцитах хориальных ворсинок при имму-
ногистохимическом исследовании плаценты с пре-
ждевременным созреванием хориального дерева при 
железодефицитной анемии беременных в два разных 
периода гестации - 29-32 и 33-36 недель.

Исследовано 182 плаценты. Дизайн исследования 
предусматривал выделение двух основных групп ис-
следования вышеуказанных сроков гестации и по три 
группы сравнения. О количественных параметрах 
виментина в цитоплазме фибробластов и эндотели-
оцитов промежуточных и терминальных ворсинок 
плаценты судили на основе величины оптической 
плотности окраски, которую измеряли методом ком-
пьютерной микроденситометрии.

Иммуногистохимическое окрашивание на ви-
ментин определялось в цитоплазме фибробластов 
и эндотелиоцитов промежуточных и терминальных 
ворсинок плаценты во всех группах исследования. 
Основные результаты отражены в выводах.

Установлено, что оптическая плотность иммуно-
гистохимического окрашивания на виментин в ци-
топлазме фибробластов и эндотелиоцитов промежу-
точных и терминальных ворсинок плаценты может 
служить критерием зрелости хориального дерева 
плаценты. Железодефицитная анемия парадоксально 
вызывает незрелость фибробластов и эндотелиоци-
тов промежуточных и терминальных ворсинок даже в 
плацентах, в которых гистологическим методом уста-
новлено преждевременное созревание хориального 
дерева.
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reziume

placentis vilebis fibroblastebSi da en-
doTeliocitebSi vimentinis imunohistoqi-
miuri gamokvlevis Sedegebis raodenobrivi 
Sefaseba qorionuli xis naadrevi simwifis 
da orsulTa rkinadeficituri anemiis piro-
bebSi

a. garvasiuki, i. davidenko

ukrainis umaRlesi saxelmwifo saganmanaT-
leblo dawesebuleba “bukovinis saxelm-
wifo samedicino universiteti”, Cernovci, 
ukraina

kvlevis mizans warmoadgenda qorionuli 
vilebis fibroblastebSi da endoTelio-
citebSi vimentinis raodenobrivi paramet-
rebis gansazRvra imunohistoqimiuri kvle-
vis meSveobiT placentaSi qorionuli xis 
naadrevi simwifis da rkinadeficituri ane-
miis pirobebSi, gestaciis or sxvadasxva pe-
riodSi – 29-32 da 33-36 kvira.

gamokvleulia 182 placenta. kvlevis 
dizainiT gaTvaliswinebuli iyo gestaciis 
sxvadasxva periodis mixedviT (29-32 da 33-36 
kvira) ori ZiriTadi da sam-sami Sedarebis 
jgufis gamoyofa. 

vimentinis raodenobrivi parametrebis 
gansazRvra fibroblastebis da endoTe-
liocitebis citoplazmaSi placentis Su-
aledur da terminalur vilebSi xdeboda 
Seferadebis optikuri simWidrovis safuZ-
velze kompiuteruli mikrodensitometri-
uli meTodis gamoyenebiT.

dadgenilia, rom Sualeduri da termi-
naluri vilebis fibroblastebis da endo-
Teliocitebis citoplazmaSi imunohisto-
qimiuri Seferadebis optikuri simWidrove 
SeiZleba gamoyenebuli iyos placentis qo-
rionuli xis simwifis kriteriumad.

rkinadeficituri anemia paradoqsulad 
iwvevs Sualeduri da terminaluri vilebis 
fibroblastebis da endoTeliocitebis um-
wifrobas im placentebSic ki, romlebSic 
histologiuri meTodiT dadgenilia qorio-
nuli xis naadrevi simwife.

INFLUENCE OF METABOLIC SYNDROME ON CONDITION 
OF MICROCIRCULATORY BED OF ORAL CAVITY

1Denga O., 2Pyndus T., 3Gargin V., 1Schneider S.

1State Institution «The Institute of Stomatology and Maxillo-facial Surgery NAMS of Ukraine», 
2Lviv medical institute, 3Kharkiv National Medical University, Ukraine

Metabolic syndrome (MS) can be characterized as the 
clustering of combination of impaired glucose regulation, 
metabolic disorders accompanied by abdominal obesity, 
hyperglycemia, high blood pressure and dyslipidemia [3,9]. 
MS has a close connection with the development of car-
diovascular diseases and type 2 diabetes mellitus [5,14] in 
connection with which he attracts the attention of doctors of 
many specialties, including dentists from one point of view 
and pathogenetic mechanism of MS could be connected with 
blood supplying disturbance generally, and with condition of 
microcirculatory bed (MCB) from other point of view [2].

Simultaneously we need declare that pathogenetic 
links of MS could be recognized as a risk factor for the 
development of periodontitis [1,13] due to reports about 
potentially significant association between MS and peri-
odontitis, and patients with MS have a higher risk for 
periodontal disorder [4,12]. It is generally accepted for 

today that the origin of pro-inflammatory state derived 
from excessive calorie intake and over nutrition and other 
chronic inflammatory diseases could be realized in oxida-
tive stress which has been proposed as a potential com-
mon link to explain relationship among each component 
of MS and periodontitis [9] and it looks logical that mi-
crocirculatory bed could be one of most important side in 
development of oral tissue injuring. 

In this case, the morphogenesis of changes in the tis-
sues of the oral cavity in the metabolic syndrome remains 
an unenlightened question with isolated and often con-
tradictory works devoted it. Detection of changes in mi-
crocirculatory bed of oral cavity in metabolic syndrome 
could be important for completion of named gap for de-
veloping of adequate therapeutical measure for preven-
tion of pathological periodontal disorder that was the pur-
pose of our study.
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Material and methods. We performed experimental 
investigation for study of the morpho-functional state of 
tissues of the oral mucosa in metabolic syndrome that al-
lows to eliminate the influence of somatic pathology and 
social factors, allows to detect involvement of MCB in 
development of tissual disorder in oral cavity in MS. 

This report presents the results of the study of 12 ex-
perimental animals (white male rats 1.5-2 months of age) 
which were under simulation of the metabolic syndrome 
for 70 days using a diet in which the oral pork fat was 
daily administered orally (40% of the rat weight), and 
10% fructose adlibitum solution was used also instead of 
drinking water. Prior to the experiment, the body weight 
(g) and the abdominal circumference (at the mid-torso 
level, cm) were measured in rats. Intact animals formed 
a comparison group.

The specimens of soft tissues of the oral cavity were 
stained with hematoxylin and eosin (H&E), according 
to van Gieson, according to Rego, according to Mallory, 
PAS-reaction was performed after the routine proceeding. 
The microscopic study was performed on a microscope 
“Olympus BX-41” with subsequent processing by the 
program “Olympus DP-soft version 3.2”. Morphometric 
studies were performed in the gingival zone which was 
chosen for morphological interpretation. Statistical analy-
sis of the study results was performed on a personal com-
puter using Microsoft Excel and Statistica-10 database 
software. The criteria of non-parametric statistics were 
used in order to assess the significance of differences 
in sample populations. Statistical comparison was per-
formed using Mann-Whitney test for statistical analysis. 
Spearman’s rank correlation coefficient (r) was counted 
for measure of the strength of relationship between paired 

data. The accepted level of significance was p<0.05.
The procedure was done strictly in compliance with 

the Helsinki Declaration, European Convention for the 
protection of vertebrate animals (18.03.1986), European 
Economic Society Council Directive on the Protection 
of Vertebrate Animals (24.11.1986) after approval from 
the Regional Ethical Review Board at State Institution 
«The Institute of Stomatology and Maxillo-facial Surgery 
NAMS of Ukraine», protocol № 83 (16.03.2016).

Results and their discussion. The body weight and 
the abdominal circumference measuring shows increas-
ing of the circumference of the middle part of the body 
for 28% (in the comparison group for 16% (p<0.001) as 
a result of MS simulation with fat high and fructose in 
drinking water diet. Pale and moderate edematous condi-
tion of the oral mucosa has been revealed during its visual 
examination in group with MS modeling. The number of 
carious teeth was 2.7 ± 0.2 in the study group (1.8 ± 0.2 in 
intact animals, p = 0.01).

Histological investigation of obtained microspeci-
mens shows that MS modeling process is implemented by 
complex of pathological changes in oral mucosa (Fig. 1). 
Squamous epithelium is characterized by uneven thick-
ness (Fig. 1a) with the presence of intraepithelial lym-
phocytes, eosinophils, signs of proliferation in the basal 
cellular layer, moderate development of papillomatous 
changes. There are areas of focal pronounced thinning of 
the epithelium (up to 2-3 cells in thickness).

There are multiple keratohyalin grains in the cyto-
plasm of epithelial cells of the granular layer. Appearance 
of lights vacuoles has been revealed in the cytoplasm of 
the epitheliocytes in all layers with dimensions that are of-
ten comparable to the size of the nuclei. There are sings of 

Fig. 1. Uneven thickness of squamous epithelium with the presence of degenerative changes and appearance 
of inflammatory cells under the basal membrane mainly, H&E stain, magnification x100 (a); uneven congestion 
of microcirculatory bed vessels with empty and filled lumens, formation of perivascular inflammatory infiltrates, 

swelling of connective tissue fibers, appearance collagen connective tissue fibers, staining according to van Gieson, 
magnification x400 (b); sclerotic changes in lamina propria of mucosa, thickening of vascular walls in MCB 

of lamina propria, staining according to Mallory, magnification x400, (c)
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epithelial proliferation penetrating into the underlying tis-
sue in the form of bulbous outgrowths, less often tapes or 
strands similar. The PAS reaction is slightly positive in the 
epithelium with the presence of zones of weak staining 
localized mainly in the basal areas but with clear detec-
tion of basal membrane. Simultaneously there are areas 
with infiltration by inflammatory cells both in the lamina 
propria and epithelium of the oral cavity that could be rec-
ognized as development of periodontitis.

Morphofunctional state of the microcirculatory bed 
has been changed in the study group in comparison with 
the control group with pronounced disorder observed in 
the vessels of the periodontium (Fig. 1). The vasculature 
is characterized by uneven blood filling with background 
of desolate vessels that have fallen lumens and presence 
of sharply expanded blood-filled capillaries. There is a 
presence of small blood clots in the lumen of the ves-
sels, which are more often localized in postcapillaries and 
venules. Endotheliocytes are flattened more often, with 
signs of desquamation. The processes of vascular new 
formation are not expressed. Presence of different stages 
sclerotic processes has been noted in the vascular walls 
and perivascular space. The highest concentration of blood 
vessels has been detected in layers of loose fibrous connec-
tive tissue of the gum. It is found that most of the blood ves-
sels are located in the gingival zone and less concentrated 
is in the apical region. Vascular density of the microcircula-

tory bed is decreased more than twice from 27.4±8.3% to 
13.16±1.9% (Table.) according to morphometric studies in 
comparison with the control group (p<0.05). 

Both massive and focal injuries have been revealed in 
lamina propria of the mucosa with muscular lamina involve-
ment in slides stained with iron hematoxylin according to 
Rego (Fig. 2): the intensely stained black or dark gray fi-
bers are alternated with areas of light gray color (Fig. 2). 
Moreover, such foci have been determined in different tissue 
structures and were very common both in epithelium and in 
lamina propria (Fig. 2a). Staining with iron hematoxylin ac-
cording to Rego is an indicator of the mosaic of metabolic 
changes as consequence of the hypoxia development; and 
that is important, areas of such changes are coincided with 
the presence of inflammatory infiltrates (Fig. 2b,c) of the 
mucosal plate and the zone of the most pronounced changes 
in the epithelium. So, it could be suggested that changes in 
the microcirculatory bed are realized in the development of 
inflammatory changes in the lamina propria of the mucosa 
and than in sclerotic disorders which have been revealed 
well in slides stained according to Van Gieson and to Mal-
lory (Fig. 1b,c). Specific density of rough connective tissue 
is increased about twice from 21.47±6.38% to 39.87±5.39% 
(Table) in lamina propria according to morphometric studies 
in comparison with the control group (p<0.05). Spearman’s 
rank correlation coefficient (r) between specific densities of 
MCB vessels and rough connective tissue (%) is 0.87.

Table. Specific volume of structural components (%) 
Group 

Parameter Intact animals Animals with MS modeling

Specific density of MCB vessels (%) 27.40±8.31 13.16±1.94*

Specific density of rough connective tissue (%) 21.47±6.38 39.87±5.39*
* p<0.05 significant difference between groups with MS modeling and intact animals

Fig. 2. Focal injuries in lamina propria with involvement of connective tissue fibers, uneven stained epithelial cells, 
staining according to Rego, magnification x200 (a); indicator of the mosaic of metabolic changes as consequence 

of the hypoxia development in muscular connective tissue fibers and formation of inflammatory infiltrates, staining 
according to Rego, magnification x100 (b); area of massive inflammatory infiltrate (left) and injured myocytes beside, 

staining according to Rego, magnification x100 (c)
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Superficial papillary layer of the lamina propria con-
sists of loose connective tissue which is represented main-
ly elastic fibers. Reticular layer is located deeper and is 
represented by rough connective tissue fibers. There are 
inflammatory cellular elements between connective tissue 
fibers (fibroblasts, histiocytes, lymphocytes, mast cells, 
macrophages and other) with diffuse and focal location. 
Signs of accumulation of inflammatory exudate have been 
demonstrated as defibration both in superficial and reticu-
lar layers.

So as result of our work we can affirm one more addi-
tionally to other authors [2] that the MS per se is associated 
with both dysfunction of the large and small microcircula-
tion. We have shown that vascular dysfunction in the MS 
affects small vessels and may link development of hypoxia 
with activation of connective tissue that leads to sclerotic 
changes in oral mucosa. Sclerotic process is final stage of 
oral mucosa transformation as hypoxic injuring of tissue is 
realized in inflammation with appearance signs of periodon-
titis as changes in epithelium and lamina propria. 

Mounting evidence suggests that the MS adds to the 
burden of vascular damage and microvascular dysfunc-
tion may promote the progression of macrovascular dis-
ease through direct and indirect mechanisms [8]. 

Our results are combined with studies in literature in-
dicating that periodontal pathology could be developed in 
MS. There are data that increase in the duration of MS 
and the presence of complications in other organs caused 
by the disease result in a more sever form of periodontal 
pathology [17]. Pathogenesis of periodontal inflammation 
might involve inhibition of cell death, through the apop-
totic factors, due to the DNA damage by the product of 
catalysis [10, 11] with highest levels activity found at sites 
of chronic inflammation.

We suggest and support [8] that a synthesis of current 
and emerging therapeutic interventions might provide 
the basis for an improved strategy aimed at preventing 
microangiopathy related morbidity with vasculoprotec-
tive properties that is logical and attractive, but requires 
further investigation in oral cavity relation. Future inter-
ventional studies are required to determine whether in-
dividually or simultaneously improving the components 
of the MS will lead to enhancement of microcirculatory 
function. The investigation of a possible relationship be-
tween the inflammatory pathology of periodontal tissues 
and microvascular complications of other organs showed 
that microvascular complications were diagnosed more 
frequently in the presence of a more severe inflamma-
tory pathology of periodontal tissues [17]. Changes in 
cellular component with reducing cells of inflammatory 
origin could prove positive process in oral mucosa that 
is summarize as combination of connective tissue with 
fibroblasts, fibrocytes, histiocytes which have an impor-
tant role in reparation with many studies in literature 
have examined the effect of different method of therapy 
on fibroblast cell growth and reducing of inflammation 
[6,7,18]. Inflammatory process in the oral cavity could 

be characterized by morphological picture with inflam-
matory, degenerative, dyscirculatory changes which are 
accompanied by disturbance of nitric oxide synthase with 
significant changes of it activity [15] and changes in anti-
oxidant balance [16] that also could be used in creation of 
preventive measures.

Conclusions. It is established that metabolic syn-
drome is realized in significant changes in the microcir-
culatory bed of the periodontal, which can underlie the 
pathogenesis of inflammatory changes. Microcirculation 
disorders are characterized by significant changes in mi-
croangioarchitecture with uneven congestion, reduced 
specific volume of MCB vessels, thickening of vascular 
walls. Specific density of MCB vessels is changed from 
27.40±8.31 % to 13.16±1.94 % statistically. Growth of 
connective tissue is developed as result of hypoxia with 
presence of collagen fibers in all layers of oral mucosa 
lamina propria. Specific density of rough connective tis-
sue is increased from 21.47±6.38 % to 39.87±5.39 %.
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SUMMARY

INFLUENCE OF METABOLIC SYNDROME ON 
CONDITION OF MICROCIRCULATORY BED OF 
ORAL CAVITY

1Denga O., 2Pyndus T., 3Gargin V., 1Schneider S.

1State Institution «The Institute of Stomatology and Max-
illo-facial Surgery NAMS of Ukraine»; 2Lviv medical in-
stitute; 3Kharkiv National Medical University, Ukraine

Metabolic syndrome (MS) can be characterized as the 
clustering of combination of impaired glucose regulation, 
metabolic disorders accompanied by abdominal obesity, 
hyperglycemia, high blood pressure and dyslipidemia. 
Detection of changes in microcirculatory bed (MCB) of 
oral cavity in metabolic syndrome could be important for 
completion of gap for developing of adequate therapeu-
tical measure for prevention of pathological periodontal 
disorder that was the purpose of our study.

We performed experimental investigation with modu-
lation of MS (on white male rats 1.5-2 months of age) 
during 70 days using a diet in which the oral pork fat was 
daily administered orally (40% of the rat weight), and 
10% fructose ad libitum solution was used also instead 
of drinking water. Obtained specimens of soft tissues of 
the oral cavity were stained with histological and histo-
chemical methods. The microscopic study with statistical 
analysis was performed.

As result of our work it is established that metabolic 
syndrome is realized in significant changes in the micro-
circulatory bed of the periodontal, which can underlie the 
pathogenesis of inflammatory changes. Microcirculation 
disorders are characterized by significant changes in mi-
croangioarchitecture with uneven congestion, reduced 
specific volume of MCB vessels, thickening of vascular 
walls. Specific density of MCB vessels is changed from 
27.40±8.31 % to 13.16±1.94 % statistically. Growth of 
connective tissue is developed as result of hypoxia with 
presence of collagen fibers in all layers of oral mucosa 
lamina propria. Specific density of rough connective tis-
sue is increased from 21.47±6.38 % to 39.87±5.39 %.

Keywords: metabolic syndrome, microcirculatory 
bed, oral cavity, histology, experiment.

РЕЗЮМЕ

ВЛИЯНИЕ МЕТАБОЛИЧЕСКОГО СИНДРОМА 
НА СОСТОЯНИЕ МИКРОЦИРКУЛЯТОРНОГО 
РУСЛА ПОЛОСТИ РТА

1Деньга О.В., 2Пиндус Т.А., 
3Гаргин В.В., 1Шнайдер С.А.

1Государственное учреждение «Институт стомато-
логии и челюстно-лицевой хирургии НАМН Украины»; 
2Львовский медицинский институт; 3Харьковский на-
циональный медицинский университет, Украина

Метаболический синдром (МС) можно охаракте-
ризовать как кластеризацию комбинации нарушенной 
регуляции глюкозы, метаболических нарушений, со-
провождающихся абдоминальным ожирением, гипер-
гликемией, высоким кровяным давлением и дислипи-
демией. Выявление изменений в микроциркуляторном 
русле (МЦР) полости рта при МС позволит ликвиди-
ровать пробел в знаниях о патологии пародонта, что 
может быть использовано для разработки адекватных 
терапевтических мероприятий для профилактики па-
тологии пародонта, что и явилось целью данного ис-
следования.

МС моделировали на белых крысах-самцах в 
возрасте 1,5-2 месяцев в течение 70 дней с использо-
ванием диеты, согласно которой крысам перораль-
но вводили свинной жир ежедневно (40% от веса 
крысы), вместо питьевой воды использовали 10% 
раствор фруктозы. Полученные образцы мягких 
тканей ротовой полости окрашивались гистологи-
ческими и гистохимическими методами. Проведено 
микроскопическое исследование со статистическим 
анализом.

Установлено, что МС реализуется значительными 
изменениями в микроциркуляторном слое пародонта, 
что, по всей вероятности, лежит в основе патогенеза 
воспалительных изменений. Нарушения микроцир-
куляции характеризуются значительными измене-
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ниями в микроангиоархитектонике с неравномерным 
кровенаполнением, уменьшением удельного объема 
сосудов МЦР и утолщением сосудистых стенок. Удель-
ная плотность сосудов МЦР изменяется с 27,40±8,31% 
до 13,16±1,94%. В результате гипоксии активизируется 
рост соединительной ткани с преобладанием коллагено-
вых волокон во всех слоях слизистой оболочки полости 
рта. Удельная плотность грубой соединительной ткани 
увеличивается с 21,47±6,38% до 39,87±5,39%.

reziume

metaboluri sindromis gavlena piris Rrus 
mikrocirkulaciuri kalapotis mdgomareo-
baze

1o. denga, 2t. pindusi, 3v. gargini, 4s. Snaideri

1ukrainis samedicino mecnierebaTa erovnu-
li akademiis stomatologiisa da yba-saxis 
qirurgiis instituti; 2lvovis samedicino 
instituti; 3xarkovis erovnuli samedicino 
universiteti, ukraina

metaboluri sindromi (ms) xasiTdeba ro-
gorc glukozis regulaciisa da abdomi-
nuri simsuqniT Tanxvedrili metaboluri 
darRvevebis, hiperglikemiis, maRali arteri-
uli wnevis da dislipidemiis kombinaciebis 
klasterizacia. metaboluri sindromis 
dros piris Rrus mikrocirkulaciur kala-
potSi ganviTarebuli cvlilebebis gamovle-
na SesaZlebels gaxdis aRmoifxvras xarve-
zebi warmodgenebSi parodontis paTologiis 

Sesaxeb, rac SeiZleba gamoyenebul iqnas 
adekvaturi Terapiuli RonisZiebebis Sesa-
muSaveblad parodontis paTologiis pro-
filaqtikisaTvis. sworeT es warmoadgenda 
kvlevis mizans.

avtorebma moaxdines metaboluri sindro-
mis modelireba 1.5-2 Tvis asakis mamr TeTr 
virTagvebze dietis gamoyenebiT 70 dRis 
ganmavlobaSi: yoveldRiurad, peroralurad 
miewodebodaT Roris qoni (sxeulis masis 
40%); xolo sasmeli wylis nacvlad - fruq-
tozas 10%-iani xsnari. piris Rrus rbili 
qsovilebis nimuSebis SeRebva xdeboda his-
tologiuri da histoqimiuri meTodebis gam-
oyenebiT. Catarda mikroskopuli kvleva da 
statistikuri analizi.

dadgenilia, rom metaboluri sindromi 
realizdeba mniSvnelovani cvlilebebiT 
parodontis mikrocirkulaciur kalapotSi, 
rac SeiZleba gaxdes anTebiTi procesebis 
ganviTarebis mizezi. mikrocirkulaciis 
darRvevebi xasiaTdeba sisxlis mimoqce-
vis mniSvnelovani cvlilebebiT, araTanabari 
sisxlsavseobiT, mikrocirkulaciuri sisxl-
ZarRvebis xvedriTi moculobis Semcire-
biT, sisxlZarRvTa kedlis gasqelebiT. 
mikrocirkulaciuri sisxlZarRvebis xve-
driTi moculoba Seicvala 27,40±8,31%-dan 
13,16±1,94%-mde. hipoqsiis Sedegad piris 
Rrus lorwovani garsis yvela SreSi gaaqti-
urda SemaerTebeli qsovilis zrda kolage-
nuri boWkoebis siWarbiT. uxeSi SemaerTebe-
li qsovilis xvedriTi moculoba gaizarda 
21,47±6,38%-dan 39,87±5,39%-mde.

EXPRESSION OF CYCLIN E IN BASAL-LIKE BREAST CARCINOMA

1Mariamidze A., 2Gogiashvili L., 3Khardzeishvili O. 

1Davit Tvildiani Medical University; 2I. Javakhishvili Tbilisi State University; 
3Tbilisi State Medical University, Georgia

Invasive ductal carcinoma is the most prevalent type 
amongst other histological types of breast carcinoma, 
which, according to various literature sources, accounts 
for 40-75% of total breast cancer cases [1,3]. In addition, 
it has been shown that treatment and prognosis of the 
disease depends on its clinical, histological and biologi-
cal characteristics: gene expression analysis has revealed 
several different subtypes of invasive ductal carcinoma 
[10]. These subtypes incorporate estrogen receptor (ER) 

negative group, ER – positive group, including luminar 
subtypes A and B, HER2 – positive group and so-called 
normal breast like tumor subtypes. The mentioned sub-
type significantly differs from one another both by prog-
nosis as well as by therapeutic target spectrum [5,11]. 

In this aspect, the group of hormone receptor (ER/PR) 
and HER2 negative tumors evoke special interest; they 
are also called triple-negative tumors and account for 
2-18% of breast cancer [14]. The above mentioned ER/ 
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PR/HER2 – negative tumors include so-called basal-like 
tumors, which express basal type cytokeratins (verified by 
gene expression analysis) [12]. 

This group, however, incorporates both basal-like type 
and also the tumors, which do not express basal cytokera-
tins [11,12]. Additionally, the interest of researchers to-
wards basal-like tumors is further increased by absence 
of optimal options of targeted therapy for this subgroup, 
which is mostly accounted by sparse knowledge about 
carcinogenesis (stages and/or main players) of these tu-
mors. 

It is known that the cell cycle is regulated by con-
secutive formation and degradation of different cyclins. 
Cyclins in human body activate several cyclin-dependent 
kinases, which play important role in key phases of cell 
cycle. Findings demonstrating the expression of incom-
patible cyclins lead to suggestion that some of these cy-
clins may be involved in oncogenesis, acting as protoon-
cogens. 

The study of Cyclin E (its immunohistochemical ex-
pression and prognostic value) in basal-like carcinomas is 
very interesting, as in general, importance of its shift in 
carcinogenesis is well known [7], specifically, the increas-
ing expression of Cyclin E correlates with the stage and 
degree of malignancy of tumors. 

To evaluate Cyclin E activity level in basal-type breast 
carcinoma, also the molecular features of this tumor and 
its probable prognostic value. In case of breast carcinoma, 
low molecular Cyclin E isoforms are estimated as impor-
tant pathogenetic and prognostic factor from early stages 
in “early stage node” negative tumor, as markers of prog-
nostic value (patients). 

It has been shown that the basal-like breast cancer 
variant is characterized in general by typical immune-
profile: namely, by expression of cytokeratin CK5/6, 
CR14, CK/17, Vimentin and Her-1 [2,3]. But more in-
tense degree of necrosis and uniformly higher expression 
of CD117 and Caspase-3 in this particular histological 
type of tumor set the new agenda for study goals, mak-
ing more detailed morphologic analysis and inclusion of 
additional immunomarkers with their interpretation more 
significant. In this aspect, we considered the study of Cy-
clin E immune-profile to be of higher actuality in basal-
like breast cancer tissue. 

Material and methods. The study used the field post-
operative and/or biopsy materials (paraffin blocks) from 
362 patients, who underwent surgery for breast cancer 
between 2008-2009 years in National Cancer Center of 
Tbilisi and their medical records. 

3µm tissue samples were taken from paraffin blocks 
for immunohistochemical studies. Immunohistochemi-
cal study was performed by cytokeratin 5 (clone XM26; 
dilution 1:100; Novocastra Laboratories), cytokeratin 17 
(clone E2; dilution 1:40; Novocastra Laboratories) and 
Cyclin E (clone 13A; dilution 1:100; Novocastra Labora-
tories). Antigen reduction was performed in 0.01M citrate 

buffer with pH 6.0 + TWEEN, 1000 C (pressure cooker). 
Antigen-antibody complex was detected by use of No-
volink Polimer Delection System (Novocastra Laborato-
ries). From the samples studied, immunohistochemistry 
in 53 cases revealed the so-called triple negative (ER/PR/
HER2 negative) phenotype. From the studied samples, 
stage I was observed in 11 cases; stage IIA – in 24 cases, 
IIB – in 0 cases, IIIA -in 6 cases, IIIB and IIIC were 0, and 
stage IV was observed in 3 cases respectively. The usage 
of material underwent special procedures of granting ac-
cess from ethical committee of National Cancer Center, 
with provisions of anonymity for personal data. 

Statistical analysis of data was done by SPSS-14 soft-
were program. 

Results and their discussion. As demonstrate in 
our material, most of the triple-negative breast cancer 
samples show low differentiation grade: Grade 1 fre-
quency accounted for 1.8% (1/53), Grade 2 was seen 
in 28.3% of cases (15/53) and Grade 3 was seen in 
69.8% cases (37/53) respectively. Further study on cy-
tokeratins expression showed that CK5 was expressed 
in 66% of cases (35/53), while CK17 was found in 49% 
(26/53). 24.5% of cases was positive for CK5/CK17 
both (19/53). 9.4% of cases appeared to be CK2/CK17 
negative (5/53). Distribution of abovementioned mark-
ers according to malignancy grade of breast cancer is 
shown in Diagramma 1. 

Diagramma 1.  Correlation of basal-like cytokeratin 
negative breast cancer expression with different grades of 
malignancy in triple

Basal-like tumor with stably high expression of cyto-
keratins was found in 48 cases of triple-negative cancer 
cases overall, out of 53 (Fig. 1). 

After obtaining of this finding, we continued the study 
of that 48 cancer cases in the aspect of Cyclin E expres-
sion, which could be positive for at least one basal-like 
cytokeratin (90.5%). 

The study results showed that Cyclin E was positive 
in 58.3% (28/48) of 48 cases which were positive for bas-
al layer cell markers. Correlation of these markers with 
the stages of basal-like breast cancer is shown in table 2 
(r=0.029). 

According to our data, it’s evident that expression 
of Cyclin E is related with more advanced clinical stage 
(Fig. 2, Cyclin E and CK5/17). 
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   c        d
Fig. 2. Basal-like tumor immunostaining: a. Cyclin E, x200;b. CK5/17 x200. Immunoperoxidase reaction.

c, d – invasive ductal carcinoma with basal like phenotype. H&E staining, x400 

   a        b
Fig.1. Cytoplasmic expression of CK5/17 in basal-like cancer cell: a -moderate expression; 

b -week expression. x200. Immunoperoxidase reaction 

   a        b

Diagramma 2. Cyclin E expression in different stages of basal-like breast cancer 
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The results of the study demonstrated that triple-neg-
ative cancer cases mostly involved tumors with poor differ-
entiation (70.5%, Grade 3) [4,8]. Our data verifies that their 
triple negative immune profile shows expression of basal-
like cytokeratin CK5/17 (91.1%) [6]. In general, by our data, 
expression of one or two cytokeratin is related with higher 
grade of malignancy. We assume that intensive expression of 
transcription factors and rapid interchanging of G – S phases 
of cell cycle are presumably leading to gene amplification, 
and Cyclin E plays one of the leading roles in this sequence 
of events in dysregulation point of view. In addition, the ex-
pression of Cyclin E is seen specifically in basal-like tumors 
(54.8%), or they are negative for it (45.4%). 

Importantly, expression of Cyclin E in basal-like types 
of breast cancer is in direct correlation with III-IV clinical 
stage and respectively, with poor prognosis [13]. 
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SUMMARY

EXPRESSION OF CYCLIN E IN BASAL-LIKE 
BREAST CARCINOMA 
1Mariamidze A., 1,2Gogiashvili L., 3Khardzeishvili O. 

1Davit Tvildiani Medical University; 2I. Javakhishvili Tbilisi 
State University; 3Tbilisi State Medical University, Georgia 

Results of study under 362 patients biopsy materials in 
Tbilisi National Cancer Center were shown that basal-like 
type breast carcinoma is characterizes by different reac-
tion on Cyclin E, CK5/17 and ER/PR immunoreactivities. 
Basal-like tumor immunoreactivity on Cyclin E differs 
based they clinical stage and seen maximum correlation 
with III-IV stage and poor prognosis. 

Keywords: Basal-like breast carcinoma, Cyclin E, 
CK5/17 immunoreactivities. 

РЕЗЮМЕ 

ЭКСПРЕССИЯ CYCLIN E В КЛЕТКАХ РАКА 
МОЛОЧНОЙ ЖЕЛЕЗЫ БАЗАЛЬНО-КЛЕТОЧ-
НОГО ТИПА 

1Мариамидзе А.Г., 2Гогиашвили Л.Е., 
3Хардзеишвили О.М. 

1Медицинский Университет им. Давида Твилдиани; 
2Тбилисский государственный Университет им. И.А. 
Джавахишвили; 3Тбилисский государственный меди-
цинский Университет, Тбилиси, Грузия 

Изучена экспрессия Cyclin E в операционно< ма-
териале от 362 пациентов с диагнозом рака молочной 
железы базально-клеточного типа.Показано, что в кар-
циномах указанного гистологического типа отмечается 
гетерогенность по экспрессии Cyclin E, CK5/17 и ER/
PR. Иммуноэкспрессия Cyclin E возрастает в прямой 
корреляции с тяжестью клинического течения болезни, 
особенно III-IV стадии, и неблагоприятным прогнозом. 

resiume

Cyclin E eqspresia ZuZus bazalur-ujredovan 
karcinomis qsovilebSi

1a. mariamiZe, 2l. gogiaSvili, 3o. xarZeiSvili

1daviT tvildianis samedicino universiteti; 
2iv. javaxiSvilis sax. Tbilisis saxelmwifo 
universiteti; 3Tbilisis saxelmwifo samedi-
cino universiteti, saqarTvelo

Tbilisis erovnuli onkologiuri cen-
tris bazaze Seswavlilia 362 pacientis Zu-
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Zus kibos bioptatebi bazalur-ujredovani 
tipis karcinomis histologiur variantSi. 

gamokvleulia Cyclin E, CK5/17 и ER/PR re-
ceptorTa imunoeqspresia. 

dadgenilia, rom aRniSnul faqtorebs 

aqvT diferencirebuli imunoeqspresia, mag-
ram Cyclin E reaqcia pirdapir aRmaval ko-
relaciaSi imyofeba daavadebis klinikuri 
simZimis stadiasa (III-IV) da arakeTilsaime-
do prognozTan.

VON WILLEBRAND FACTOR IMMUNOHISTOCHEMICAL STAINING QUANTITATIVE 
OPTICAL DENSITY PARAMETERS IN THE ENDOTHELIUM AND FIBRINOID 

OF THE PLACENTA DURING SECUNDINES INFLAMMATION 
AND CONCOMITANT IRON DEFICIENCY ANEMIA IN GRAVIDAS

Ilika V., Davydenko I.

Higher State Education Institution of Ukraine «Bukovinian State Medical University», Chernivtsi, Ukraine

Von Willebrand factor is often used as an activation 
marker or marker of endothelial dysfunction [8,4]. In the 
recent years, other functions of von Willebrand factor 
have been identified, which suggests that this protein is 
involved in several other vascular processes [6]: angio-
genesis and vascularization, proliferation of leiomyo-
cytes. Shortly after von Willebrand factor was identified as 
a plasma protein, its ability to be adsorbed by collagen was 
reported as well. There are new suggestions about von Wil-
lebrand as a pro-inflammatory agent. Аn increased concen-
tration of this protein was detected in plasma, particularly, in 
bacterial and viral infections and autoimmune diseases. It is 
suggested that the inflammation can be a general stimulus 
for the release of endothelial cells - the ULVWF (with ultra-
high von Willebrand factor), which can lead to a deficiency 
of ADAMTS13-metaloproteinase, which, in turn, is able to 
break up and formulate its multimers of normal and low mo-
lecular weight. As a result, ULVWF multimers can be stored 
in endothelial cells of blood vessels and blood plasma for 
a long time to cause adhesion and aggregation of platelets, 
which can lead to thrombosis. This confirms the connection 
between the inflammation and thrombosis. [2]. 

The quantitative characteristics concerning the optical 
density of von Willebrand factor immunohistochemical 
staining in the placenta are to be found only in several 
studies [3-5, 9], but the aspect of inflammation and iron 
deficiency anemia in pregnant women has not been ad-
dressed in these studies.

The aim of the study was to establish optical density 
quantitative parameters of von Willebrand factor immu-
nohistochemical staining in the endothelium and fibrinoid 
of placenta during acute and chronic inflammation of 
the secundines combined with iron deficiency anemia in 
pregnant women.

Materials and methods. The total number of 198 
placentas was examined, including those studied during 

physiological pregnancy on the background of iron defi-
ciency anemia in gravidas without the secundines inflam-
mation (for comparison purposes).

The numbers observed in specific research groups are 
presented in Tables 1 and 2.

The material was kept in a buffered neutral 10% for-
malin solution for 20-22 hours, followed by dehydrating 
in the ascending battery of alcohols and placing in paraffin 
at 56*C. The immunohistochemical techniques were per-
formed on sections made from the paraffin blocks (after 
deparaffinization) using the von Willebland visualization 
of primary antibodies by a polymeric system (DAKO) 
with a diaminobenzidine dye. Digital copies of the image 
were obtained using the microscope Delta Optical Evolu-
tion 100 (Planar Lenses) and the digital camera Olympus 
SP-550UZ. The method of computer microdensitometry 
was implemented in the medium of сomputer program 
ImageJ (1.48, W. Rasband, National Institutes of Health, 
USA) [10]. The optical density of the histochemical stain-
ing was measured in relative units (in the range from 0 to 
1, based on the logarithmic transformations of the bright-
ness index in gradations from 0 to 255).

The arithmetic mean and its error (for optical density) 
were calculated using the computer program PAST 3.16 
(free license, O. Hammer, 2017) [7]. Differences in the 
average tendencies were determined with the help of a 
two-sided odd t-test with a preliminary check on the nor-
mality of distribution in statistical samples. Statistically 
significant differences were considered at p≤0.05.

Results and their discussion. The inflammation was 
diagnosed based on the histological sections having been 
stained with hematoxylin and eosin. Polymorphonuclear 
leukocytes with the admixture of individual lymphocytes 
prevailed in acute forms of inflammation in the nidus of 
infection. In chronic forms of inflammation lymphocytes 
were predominantly determined in the focus of research. 
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In both forms of inflammation, altered changes in local 
cells and interstitial edema were observed.

During the course of conducting immunohistochemi-
cal studies it was found that the specific von Willebrand 
factor immunohistochemical staining was noticed in 
several structures of the placenta: in endothelial cells of 
blood vessels, in the fibrinoid at different localizations, 
and sometimes on the surface of the trophoblasts of the 
placental chorionic villi. Our article presents the results 
of quantitative parameters of the optical density of the im-
munohistochemical staining for the von Willebrand factor 
of the endothelial cell cytoplasm and the fibrinoid of the 
chorionic and basal plates in accordance with the localiza-
tion of the inflammatory process.

During the physiological pregnancy the intensity 
of the staining for the von Willebrand factor was more 
pronounced in the endothelium of the blood vessels 
(Fig. 1, 2), in comparison to the fibrinoid (Fig. 3, 4), 
with the degree of perforation varied considerably 
among the endothelial cells of the blood vessel. Al-
though, it was characterized by the same feature. Small 
groups of various shaped circular cells were found in 
the histological sections of placenta preparations with 
the signs of chronic inflammation. These cells were 
also intensively stained for the von Willebrand factor. 
This phenomenon can probably be interpreted as the 
process of neoplasm of blood vessels, i.e. these facts 
reflect the processes of angiogenesis.

Fig.1. Von Willebrand factor in the endothelium of the 
blood vessel of the chorionic plate of the placenta. Ob-
servation of the physiological pregnancy. Immunohisto-
chemical technique using primary antibodies against von 
Willebrand factor. Оb.40х.Оc.10х

Fig.2. Von Willebrand factor in the endothelium of the 
blood vessel of the basal plate of the placenta. Observa-
tion of the physiological pregnancy. Immunohistochemi-
cal technique using primary antibodies against von Wil-
lebrand factor. Оb.40х.Оc.10х

Fig.3. Von Willebrand factor in the fibrinoid of the 
chorionic plate of the placenta. Observation of the physi-
ological pregnancy. Immunohistochemical technique us-
ing primary antibodies against von Willebrand factor. 
Оb.40х.Оc.10х

Fig.4. Von Willebrand factor in the fibrinoid of the 
basal plate of the placenta. Observation of the physi-
ological pregnancy. Immunohistochemical technique 
using primary antibodies against von Willebrand factor. 
Оb.40х.Оc.10х
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Тable 1. Optical density of the immunohistochemical staining in the fibrinoid and endotheliocytes of the blood vessels 
of the placenta (immunohistochemical technique using primary antibodies against von Willebrand factor) 

during physiological pregnancy and iron deficiency anemia in pregnant women (M±m)

Structures

Research groups

Observation of physi-
ological pregnancy 

(n=20)

Observation of non-inflammatory iron 
deficiency anemia in pregnant women  

(n=21)
Endotheliocytes of the chorionic plate 0,228±0,0025 0,322±0,0021 (P<0,001)

Fibrinoid of the chorionic plate 0,124±0,0021 0,149±0,0020 (P<0,001)

Endotheliocytes of the basal plate 0,374±0,0022 0,385±0,0028 (Р=0,003)

Fibrinoid of the basal plate 0,142±0,0019 0,168±0,0022 (P<0,001)

Тable 2. Optical density of the immunohistochemical staining in the endotheliocytes of the blood vessels
 of the placenta (immunohistochemical technique using primary antibodies against von Willebrand factor) 

in combination with different forms of the secundines inflammation and iron deficiency anemia in pregnant women 
(M±m)

Research groups
Observation of the secundines 

inflammation in pregnancy 
without anemia

Observation of the secundines inflam-
mation in iron deficiency anemia 

of pregnant women
Acute chorioamnionitis
(endothelium of the chorionic plate 
was studied)

0,323±0,0024
(n=23)

0,386±0,0025
(n=21)

P<0,001
Chronic chorioamnionitis
(endothelium of the chorionic plate 
was studied)

0,328±0,0025
(n=20)

0,385±0,0027
(n=21)

P<0,001
Acute basal deciduitis 
(endothelium of the basal plate was 
studied)

0,396±0,0027
(n=16)

0,408±0,0029
(n=15)

Р=0,005
Chronic basal deciduitis
(endothelium of the basal plate was 
studied)

0,398±0,0029
(n=21)

0,416±0,0032
(n=20)

Р=0,005

Тable 3.Optical density of the immunohistochemical staining in the fibrinoid of the placenta (immunohistochemical 
technique using primary antibodies against von Willebrand factor) in combination with different forms 

of the secundines inflammation and iron deficiency anemia in pregnant women (M±m)

Research groups
Observation of the secundines in-
flammation in pregnancy without 

anemia

Observation of the secundines 
inflammation in iron deficiency 

anemia of pregnant women
Acute chorioamnionitis

(fibrinoid of the chorionic plate was 
studied)

0,126±0,0029
(n=23)

0,152±0,0028 
(n=21)

P<0,001
Chronic chorioamnionitis

(fibrinoid of the chorionic plate was 
studied)

0,158±0,0030
(n=20)

0,171±0,0036
(n=21)

Р=0,009
Acute basal deciduitis

 (fibrinoid of the basal plate was 
studied)

0,146±0,0024
(n=16)

0,170±0,0029
Р=0,001
(n=15)

Chronic basal deciduitis
 (fibrinoid of the basal plate was 

studied)

0,170±0,0033
(n=21)

0,181±0,0034
(n=20)

Р=0,026
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As to the fibrinoid, of both chorionic and basal plates, 
it should be mentioned that the von Willebrand factor in it 
was visualized in the form of thread-like chaotic oriented 
structures.

For the purpose of comparison, the optical density 
quantitative analysis of the von Willebrand factor immu-
nohistochemical staining was conducted in the endothe-
lium and fibrinoid of the placenta during physiological 
pregnancy and iron deficiency anemia in gravidas. Aver-
age data on the processes, which concern the observations 
of physiological pregnancy and iron deficiency anemia 
are given in Table 1.

It is obvious from the previously mentioned data that the 
intensity of the optical density of staining in the endothelial 
cells and fibrinoid in physiological pregnancy in different 
placental structures significantly differs. The von Willebrand 
factor is higher in endothelial cells than in fibrinoid, which 
confirms the findings of a visual assessment of the intensity 
of histological sections perforation, and the staining is most 
pronounced in the basal plate of the placenta.

Furthermore, iron deficiency anemia in gravidas 
(IDAG) causes an increase in the optical density of stain-
ing in all the studies, with the maximum indices in the 
basal plate of the placenta, both in the endothelial cells 
and in the fibrinoid.

These indicators are important in terms of estimating 
the optical density of the immunohistochemical staining 
as the key indicator of von Willebrand factor level.

According to the data given in Table 2, it was found 
that in all the forms of inflammation of the secundines 
and the structures under study, the optical density of the 
von Willebrand immunohistochemical staining in the en-
dothelium of the blood vessels significantly increases in 
comparison with the physiological pregnancy. However, 
in relation to non-inflammatory IDAG, there are no statis-
tically significant mean differences in the average trends 
between observations. The inflammation on the back-
ground of iron deficiency anemia in gravidas contributes 
to a rapid increase in the indices, with the highest data in 
the endothelial cells of the basal plate in chronic basal 
deciduitis. 

At the same time, it was marked that, as an average 
tendency, anemia is accompanied by statistically higher 
significant indicators in acute and chronic forms of cho-
rioamnionitis than in basal deciduitis.

According to the data in Table 3, only in chronic forms 
of chorioamnionitis and basal deciduitis, the optical den-
sity of staining in the fibrinoid of the chorionic and basal 
plate of the placenta, is higher than in physiological preg-
nancy. And in comparison with IDAG in absence of the 
inflammation, the intensity of staining increases only in 
the fibrinoid of the chorionic plate in chronic chorioam-
nionitis, while in acute forms, the indices are significantly 
lower than in the comparison group. It was found, at the 
same time, that the quantitative parameters of the von Wil-
lebrand factor staining optical density in all the inflamma-
tory forms combined with IDAG, significantly increase 

in the corresponding structures of the placenta, in com-
parison with physiological pregnancy and inflammation 
of the placenta, with the maximum numbers reported dur-
ing acute chorioamnionitis and basal deciduitis. It should 
be emphasized that only chronic inflammatory processes 
in combination with IDAG cause a change in the indices 
compared with IDAG without an inflammation. 

Conclusions. 1. The intensity of the von Willebrand 
factor staining optical density in the endothelium of the 
blood vessels is more pronounced in comparison with the 
fibrinoid. This pattern is observed both in cases of physi-
ological pregnancy and the secundines inflammation.

2. The von Willebrand factor immunohistochemical 
staining optical density is significantly increased in the 
endothelium of blood vessels in all forms of the secun-
dines inflammation, in comparison with physiological 
pregnancy. At the same time, iron deficiency anemia of 
pregnant women is accompanied with maximum levels 
of optical density in the endothelium, whereas in chronic 
forms of inflammation, the average indices are higher 
than those for acute forms of inflammation.

3. In the fibrinoid of the chorionic or basal plate, the 
staining optical density of von Willebrand factor does not 
change in acute forms of the secundines inflammation, but 
increases with chronic forms. In this case, iron deficiency 
anemia in pregnant women is accompanied by maximum 
levels of the staining optical density in the fibrinoid, and 
in chronic forms of inflammation, the average indices are 
higher than those with the acute forms of inflammation.
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SUMMARY

VON WILLEBRAND FACTOR IMMUNOHISTO-
CHEMICAL STAINING QUANTITATIVE OPTI-
CAL DENSITY PARAMETERS IN THE ENDO-
THELIUM AND FIBRINOID OF THE PLACENTA 
DURING SECUNDINES INFLAMMATION AND 
CONCOMITANT IRON DEFICIENCY ANEMIA IN 
GRAVIDAS

Ilika V., Davydenko I.

Higher State Education Institution of Ukraine «Bukovin-
ian State Medical University», Chernivtsi, Ukraine

The aim of the research was to set the optical densi-
ty quantitative parameters of the von Willebrand factor 
immunohistochemical staining (vWF) in the endotheli-
um and fibrinoid of the placenta during the secundines 
inflammation concomitant with iron deficiency anemia 
in gravidas.

The total number of 198 placentas was studied. The 
immunohistochemical technique was performed using the 
visualization of the primary antibodies to vWF with a di-
aminobenzidine dye polymer system. The optical density 
of the histochemical staining was measured by means of 
computer microdensitometry after the digital copies of the 
images had been obtained.

All the cases of the secundines inflammation and the 
structures under study were found to have a significant 
increase in the optical density of the vWF immunohisto-
chemical staining in the endothelium of the blood vessels 
as compared to the physiological pregnancy. Iron defi-
ciency anemia in gravidas (IDAG) contributes to an in-
crease in the indices of the inflammation, the highest data 
pertaining to the endothelial cells of the placental basal 
plate in chronic basal deciduitis. 

The optical density of the staining in the fibrinoid of 
the chorionic and basal plates during chronic forms of 
chorioamnionitis and basal deciduitis is higher than the 
optical density inherent in physiological pregnancy. The 
intensity of staining increases in presence of all the forms 
of inflammation on the background of IDAG in compari-

son with physiological pregnancy with placenta inflam-
mation. Compared with IDAG in absence of the inflam-
matory processes, only chronic inflammatory processes 
reveal a change in indices.

Consequently, the optical density of the staining sig-
nificantly increases in the endothelium of blood vessels in 
all forms of the secundines inflammation, in comparison 
with the physiological pregnancy, whereas in fibrinoid the 
same process is reported only in chronic course. In this 
case, IDAG is accompanied by maximum levels of opti-
cal density in the endothelium and fibrinoid, whereas in 
chronic, the average indices are higher than those in acute 
forms.

Keywords: von Willebrand factor, inflammation of 
the placenta, iron-deficiency anemia in gravidas.

РЕЗЮМЕ 

КОЛИЧЕСТВЕННЫЕ ПАРАМЕТРЫ ОПТИ-
ЧЕСКОЙ ПЛОТНОСТИ ИММУНОГИСТО-
ХИМИЧЕСКОЙ ОКРАСКИ НА ФАКТОР von 
WILLEBRAND В ЭНДОТЕЛИИ И ФИБРИНОИ-
ДЕ ПЛАЦЕНТЫ ПРИ СОЧЕТАННЫХ ВОСПА-
ЛЕНИИ ПОСЛЕДА И ЖЕЛЕЗОДЕФИЦИТНОЙ 
АНЕМИИ У БЕРЕМЕННЫХ

Илика В.В., Давыденко И.С.

Высшее государственное учебное заведение Украины 
«Буковинский государственный медицинский универ-
ситет», Черновцы, Украина

Целью исследования явилось установление коли-
чественных параметров оптической плотности им-
муногистохимического окрашивания на фактор фон 
Виллебранда в эндотелии и фибриноиде плаценты 
при сочетанном воспалении последа и железодефи-
цитной анемии беременных.

Изучено 198 плацент. Иммуногистохимическую 
оценку проводили с использованием первичных 
антител на фактор фон Виллебранда (vWF) с визуа-
лизацией полимерной системой красителя диамино-
бензидина. Оптическая плотность гистохимического 
окрашивания измерялась с помощью компьютерной 
микросенситометрии после получения цифровых ко-
пий изображения.

Обнаружено, что в сравнении с физиологической 
беременностью при наличии воспаления последа и 
исследуемых структур значительно увеличена оп-
тическая плотность иммуногистохимического окра-
шивания на vWF в эндотелии кровеносных сосудов. 
Железодефицитная анемия беременных (IDAG) 
способствует повышению показателей воспаления.

Оптическая плотность окрашивания в фибрино-
иде хорионической и базальной пластинки выше, 



 
GEORGIAN MEDICAL NEWS  
No 12 (273) 2017

© GMN 113 

чем оптическая плотность при физиологической бе-
ременности только при наличии хронических форм 
хориоамнионита и воспаления базальной мембраны. 
По сравнению с физиологической беременностью и 
воспалением плаценты, повышенная интенсивность 
окрашивания отмечается при всех формах воспале-
ния, сочетанного с IDAG. Сравнительный анализ по-
казал, что изменение показателей отмечается только 
при хронических воспалительных процессах и отсут-
ствует при наличии IDAG без воспаления.

Следовательно, по сравнению с физиологической 
беременностью, при всех формах воспаления последа 
оптическая плотность окрашивания в эндотелии кро-
веносных сосудов значительно возрастает, тогда как в 
фибриноидах такой же процесс прослеживается толь-
ко при хроническом течении. В этом случае IDAG со-
провождается максимальными уровнями оптической 
плотности в эндотелии и фибриноиде, тогда как при 
хроническом воспалении средние показатели выше, 
чем при острой форме.

reziume

imunohistoqimiuri Seferadebis optikuri simkvrivis raodenobrivi parametrebi 
endoTeliumisa da placentis fibrinoidis Willebrand-is faqtorze 

v. ilika, n. davidenko

umaRlesi saxelmwifo saganmanTleblo dawesebuleba 
“bukovinis saxelmwifo samedicino universiteti”, Cernovci, ukraina

kvlevis mizans Seadgenda imunohistoqimi-
uri Seferadebis optikuri simkvrivis raode-
nobrivi parametrebis dadgena Willebrand-is faq-
torze placentis garkveuli struqturebis 
anTebisa da orsulebis rkinadeficituri ane-
miis (IDAG) Tanxvedris dros.

gamokvleulia 198 placenta. imunohisto-
qimiuri meTodika sruldeboda parafinur 
anaTlebze Willebrand-is faqtoris mimarT 
pirveladi antisxeulebis gamoyenebiT da 
maTi vizualizaciiT diaminobenzidiniani 
polimeruli sistemiT. kompiuteruli mik-
rodensitometriis meTodiT gamosaxulebis 
cifruli aslebis miRebis Semdgom izome-
boda histoqimiuri Seferadebis optikuri 
simkvrive.

dadgenilia, rom Seswavlil struqtureb-
Si anTebis yvela formis dros, fiziologiur 
orsulobasTan SedarebiT, saSualod, imu-
nohistoqimiuri Seferadebis optikuri sim-
kvrive Willebrand-is faqtorze mniSvnelovnad 
matulobs. IDAG anTebis dros xels uwyobs 

am maCveneblis zrdas, amasTan, yvelaze maRa-
li maCveneblebi dafiqsirda placentis ba-
zaluri firfitis endoTeliocitebze qro-
nikuli bazaluri deciduitis dros. 

qorionuli da bazaluri firfitis fib-
rinoidSi qorionamnionitis qronikuli 
formebis da bazaluri deciduitis dros Se-
feradebis simkvrive metia, vidre fiziolo-
giuri orsulobisas. IDAG da anTebis yvela 
formis dros, fiziologiur orsulobasa 
da placentis anTebasTan SedarebiT, Se-
feradebis simkvrive izrdeba.

amrigad, sisxlZarRvebis endoTeliumSi 
anTebis yvela formis dros, fiziologiur 
orsulobasTan SedarebiT, Seferadebis op-
tikuri simkvrive matulobs, fibrinoidSi ki 
– mxolod qronikuli mimdinareobis piro-
bebSi. amasTan, IDAG-s Tan axlavs optikuri 
simkvrivis maqsimaluri maCveneblebi endo-
Teliumsa da fibrinoidSi, xolo qronikuli 
anTebis dros saSualo maCveneblebi mwvave 
formebis maCveneblebze maRalia. 
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DYNAMICS OF CHANGES IN INDICES OF ENDOGENOUS INTOXICATION IN PATIENTS 
WITH ACUTE SMALL INTESTINAL OBSTRUCTION IN CASE OF REAMBERIN USE 

IN THE COMPREHENSIVE TREATMENT 

1Skrypko V., 2Kovalenko A., 3Talikova E.

1Ivano-Frankivsk National Medical University, Ukraine; 2Institute of Toxicology 
of Federal Biomedical Agency, Russia; 3 St. Petersburg Medical Social Institute, 

Department of Morphology, Pathology and Forensic Medicine, Russia

Despite the improvement of surgical treatment meth-
ods and intensive care, acute small intestinal obstruction 
(ASIO) remains one of the important problems of the ur-
gent surgery and refers to the most severe disorders of 
abdominal cavity organs functions [1, 2]. 

The development of enteral insufficiency is the most 
important in the formation of critical state in case of 
ASIO. It is accompanied by intense increase in endo-
toxicosis caused by a complex of metabolic disorders [3]. 
Metabolic disorders in ASIO cause free radical processes 
activation promoting peroxy radicals formation. Accumu-
lation of products of lipids free radical oxidation leads to 
the dissociation of oxidative phosphorylation and inhibits 
electron transfer in the respiratory chain of mitochondria. 
As a result, energy-dependent functions are suppressed 
and multiple organ failure develops. In case of intoxica-
tion and hypoxia, mitochondria respiratory chain loses the 
ability to take electrons from other substrates except for 
amber acid, which is one of the intermediate compounds 
of Krebs cycle and the substrate of the second complex of 
the mitochondria respiratory chain. Thereby, many ener-
gy-dependent processes in cells occur during amber acid 
oxidation [4]. Additional exogenous intake of amber acid 
significantly enriches energy failure in the body [5]. 

There is no evidence in the available literature that 
enteral insufficiency is associated with mitochondria dys-
function. However, some authors consider that the very 
origin of enteral insufficiency is associated with dysfunc-
tion of mitochondria of small intestinal muscular layer 
[6]. This causes the improvement of existing and the 
search for new adequate and pathogenetically grounded 
methods of comprehensive surgical treatment of patients 
with ASIO with the use of the newest high-potency medi-
cation. 

The objective of the research was to study the change 
of endogenous intoxication stages depending on the time 
of ASIO development and their correction with Ream-
berin solution. 

Material and methods. The clinical stage of the re-
search was based on the results of a comprehensive ex-
amination of 202 patients with ASIO who underwent 
inpatient treatment at the surgical department of the 
Ivano-Frankivsk Central City Clinical Hospital, Ukraine. 
The control group included 30 apparently healthy indi-
viduals. The patients included 98 (48.5%) men and 104 
(51.5%) women. The largest number of patients included 
the patients of ripe age (45.0) according to the age ratio. 

Young and middle age patients constituted 41.0%, the pa-
tients of elderly and senile age amounted 14%. Admission 
of all patients to the clinic was urgent in the period from 
12 to 72 hours from the onset of the disease. Particularly, 
19.8% of the patients were admitted during the period up 
to 12 hours, 19.3% of the patients were admitted during 
the period up to hours, 43.1% of the patients – up to 48 
hours, 7.4% of the patients – up to 72 hours. The most 
common cause of ASIO development was the presence 
of adhesive process in the abdominal cavity (55.4%) as 
a result of prior surgical interventions on the abdominal 
organs. 

Surgical intervention was aimed at the elimination of 
the obstruction and the endogenous intoxication control. 
ASIO elimination without bowel resection was performed 
in 155 (76.7%) patients. 47 (23.3%) patients underwent 
ASIO elimination with subsequent bowel resection. On 
admission to the hospital, all patients were performed 
standard laboratory and instrumental examinations.

Statistical processing of the research results was 
conducted using software and mathematical complex 
for computers and ВМ РС Eхel-7.0 based on Microsoft 
Windows 1985-2005 as well as programs for statistical 
processing Analys + Soft, 2007. The law of sample dis-
tribution for normality was verified by Shapiro-Wilk test 
(Herasymov, 2007). In order to test the hypothesis of mean 
values equality, Student-Fischer test was used for normal-
ly distributed samples and Wilcoxon-Mann-Whitney test 
was applied for the samples with the distribution differ-
ent from the normal one (Yu.E. Lekh, 2006). The content 
of medium mass molecules (MMM) in blood plasma was 
determined according to G.I. Gabrielian method, malo-
naldehyde (MA) was defined by testing with thiobarbi-
turic acid (E.I.Korobeynikova, 1989). Diene conjugates 
(DC) content was determined by UV absorption of hep-
tane and isopropanol extracts (V.V. Havrylov, 1986). 

The patients were divided into two groups, namely 
the main group and the control one. Reamberin solution 
(“Polisan”) was administered to 62 patients on the back-
ground of standard infusion-transfusion therapy in order 
to correct metabolic disorders and to neutralize toxic sub-
stance. The solution was administered in a dose of 400-
800 ml 2 times a day intravenously by drop infusion at a 
rate of 90 drops per minute depending on the severity of 
the disease before the surgery and during the first 5 days 
of the postoperative period. Reamberin has antihypoxant 
and antioxidant value causing a positive effect on aerobic 
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processes in a cell, reducing the production of free radicals 
and restoring the cellular energy potential [10]. The drug 
is authorized for use by Central Formulary Committee of 
the Ministry of Health of Ukraine. The content of medium 
mass molecules (MMM), malonaldehyde (MA) and diene 
conjugates (DC) in blood serum was determined at the 
patients’ admission to the hospital and during 14 days of 
the postoperative period in order to determine the stage of 
endogenous intoxication (EI). 

Results and their discussion. Investigation of the 
content of primary (DC) and secondary (MA) products of 
lipid peroxidation in blood serum in both groups indicated 
a significant intensification of lipid peroxidation process-
es. The toxicity of blood serum correlates with the level of 
lipid peroxidation products. One of their manifestations is 
the initiation of free radical oxidation in the target organs, 
especially in the liver, which is situated on the way of 
blood outflow from the intestine [7]. 

The level of lipid peroxidation (LP) indicators, name-
ly DC, MA and MMM in blood serum of the patients with 
ASIO in both study groups was significantly increased 
before the surgery in comparison with the normal values 
(Table 1). Thus, DC, MA and MMM indices constituted 
0.62±0.03 relative units (RU), 5.59±0.29 micromole/l, 
and 0.44±0.02 RU, respectively. The normal values were 
0.38±0.04 RU, 3.69±0.27 micromole/l, and 0.24±0.01 
RU. LP imbalance was observed in both groups on the 
first day of the postoperative period. Further increase in 
DC and MA concentration in blood serum was noted in 
both groups up to the 5th day of the postoperative period 
with gradual decrease on the 14th day, being higher than 
the initial level by 1.25 times in the main group, and by 
1.5 times in the control group. 

An increase in MMM level in the patients with ASIO 
was also observed up to the 5th day of the postoperative 
period (P<0.05) without returning to normal on the 14th 
day of the postoperative period. 

DC, MA, and MMM content is always in blood serum 
in certain concentrations as a result of LP physiological 

processes and catabolism of endogenous and exogenous 
proteins in the body. An increase in these compounds 
content indicates a certain level of endogenous intoxica-
tion (EI) which depends on the effectiveness of protective 
detoxification mechanisms [8]. EI syndrome develop-
ment in patients with ASIO depends on hepatic function 
which is responsible for toxins binding, inactivation and 
elimination. An increase in LP processes intensity has a 
disastrous influence on the microsomal system of hepa-
tocytes detoxification and damages the membranes of the 
agranular endoplasmic reticulum resulting in the viola-
tion of spatial ratios of enzyme systems localized there. 
Putrefactive microflora intensively develops in patients 
with ASIO as a result of disturbance of digestion and ab-
sorption in the intestine. This microflora contributes to the 
enhanced MMM formation. MMM penetrate through the 
portal system to the liver as a result of protective dysfunc-
tion of the small intestinal mucous membrane and cause 
damage to hepatocytes by inhibiting DNA synthesis in 
them affecting mitochondria functional state. Having pro-
oxidant effect, MMM activate LP processes [9]. 

According to our research, the decrease in EI indices 
level in patients with ASIO did not occur immediately af-
ter the small intestinal patency restoration and depended 
on the degree of hepatic parenchyma damage. For that 
reason the indices did not return to normal ones even on 
the 14th day of the postoperative period. Reamberin has 
the ability to improve the processes of internal respira-
tion and immediately reduce the activity of LP processes 
in blood serum. The prescription of antihypoxant therapy, 
namely Reamberin, to the patients with ASIO in addition 
to commonly accepted treatment contributed to LP indi-
ces normalization. The decrease in MMM in blood serum 
was also observed in the main group due to detoxicative 
effect of Reamberin solution on hepatic function. Accord-
ing to the analysis of the short-term results of combined 
surgical treatment of patients with ASIO, the frequency of 
postoperative complications in the main subgroup of pa-
tients decreased by 1.2 times, in particular purulent-septic 

Table. Dynamics of lipid peroxidation (LP) and medium mass molecules (MMM) indices 
in the patients with ASIO in the postoperative period

Terms after 
the surgery Groups of patients DC content  (RU) MA content 

(micromole/l)
MMM content 

(RU)
Normal rate 0.38±0.04 3.69±0.27 0.24±0.01

Before the surgery 0.62±0.03 5.49±0.29 0.44±0.02

1st day
Control 0.69±0.05 5.73±0.40 0.59±0.04**
Main 0.64±0.04 5.79±0.46 0.59±0.02

5th day
Control 1.09±0.10*** 6.36±0.47 0.54±0.03
Main 0.78±0.02º 5.01±0.22ººº 0.46±0.02º

14th day
Control 0.82±0.08* 6.69±0.46* 0.53±0.05
Main 0.62±0.05º 5.30±0.20º 0.41±0.03º

note: * - probability of the difference between the index and the preoperative value, 
* - Р<0.05; ** - Р<0.01; *** - Р<0.001; º - probability of the difference between the control and the main groups,

 º - Р<0.05; ººº - Р<0.001
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complications decreased by 2.3 times in comparison with 
the control group as a result of Reamberin use. Postopera-
tive mortality constituted 17.21% in the control group and 
8.92% in the main group. The patients’ stay in the hospital 
decreased from 19.2 bed-days in the control group to 17 
bed-days in the main group, respectively.

According to the analysis of the immediate results of 
combined surgical treatment of patients with ASIO, the 
additional use of antihypoxant and antioxidant therapy 
reduces such indicators as the number of postoperative 
complications from 33.0% to 6.6%, the number of forced 
relaparotomies from 8.0% to 0.9%, indicators of postop-
erative mortality from 8% to 1.8%. The average bed day 
constituted 16.52 ± 2.14 days in Group I and 12.31 ± 1.15 
days in Group II. 
Conclusions.
1. The content of toxic high-level substances was found 
to increase significantly during the short period of time in 
the patients with ASIO with the increase of enteral insuf-
ficiency.
2. An increase in energy defficiency in tissue cells occurs 
in conditions of hypoxia due to the activation of free radi-
cal oxidation processes causing an inhibition of the anti-
oxidant support network. 
3. The use of Reamberin containing amber acid in the 
comprehensive treatment of patients with ASIO provided 
an opportunity to reduce the patients’ hospital stay by 2.6 
bed-days and mortality from 17.21 to 8.92%.
4. Reamberine has a pronounced antihypoxant and anti-
oxidant value causing a positive effect on aerobic process-
es with the activation of energy potential in cells, contrib-
uting to the restoration of the motor-evacuation function 
of the intestine in case of ASIO in patients, providing an 
opportunity to apply the drug in a comprehensive surgical 
treatment.

Prospects for further research. The conception to de-
termine the factors of formation, progression and mutual 
burdening of ASIO course is to be defined on the basis of the 
obtained data. Prognostic criteria will be formulated and pro-
tocols for emergency surgery will be developed taking into 
account the indicators of endogenous intoxication.
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SUMMARY

DYNAMICS OF CHANGES IN INDICES OF EN-
DOGENOUS INTOXICATION IN PATIENTS WITH 
ACUTE SMALL INTESTINAL OBSTRUCTION IN 
CASE OF REAMBERIN USE IN THE COMPRE-
HENSIVE TREATMENT 

1Skrypko V., 2Kovalenko A., 3Talikova E.

1Ivano-Frankivsk National Medical University, Ukraine; 
2Institute of Toxicology of Federal Biomedical Agency, 
Russia; 3 St. Petersburg Medical Social Institute, Depart-
ment of Morphology, Pathology and Forensic Medicine, 
Russia

The objective of this research was to study changes in 
parameters, characterizing endogenous intoxication in pa-
tients with acute small bowel obstruction with Reamberin 
included into therapy scheme. 

Full physical examination and surgical treatment of 
202 patients with acute small bowel obstruction were con-
ducted. The control group included 30 healthy individu-
als. Dynamics of such clinical biochemical parameters 
as medium mass molecules (MMM), malondialdehyde 
(MDA), diene conjugates (DC) in blood serum were ana-
lyzed in preoperative period and on the 1st, 5th and 14th day 
of postoperative period. 

Significant free radical production occurred both in 
preoperative period and after surgical intervention. This 
was the reason to include antioxidant therapy using Ream-
berin (STPF «POLYSAN») in addition to basic treatment. 
The drug is approved for use by Central Formulary Com-
mittee of the Ministry of Health of Ukraine. All patients 
were divided into 2 groups depending on the treatment 
scheme. Group I consisted of 100 patients with acute 
small bowel obstruction who underwent the compre-
hensive treatment according to recommendations of the 
Ministry of Health of Ukraine № 297 dated 02.04.2010 
(Standards of medical care for patients with urgent sur-
gical diseases of the abdominal cavity). 102 patients of 
group II received the comprehensive treatment of antihy-
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poxant and antioxidant therapy with Reamberin added to 
basic scheme. The main active ingredient of Reamberin is 
succinic acid. The drug was administered intravenously 
by drop infusion in a dose of 400 ml a day during 7-day 
period. Administration rate did not exceed 90 drops per 
minute. The medicine administration was started during 
complex preoperative preparation and then was done im-
mediately after the completion of surgical treatment under 
resuscitation conditions.

It was shown that the use of Reamberin promotes ef-
fective correction of free radical imbalance, reduction 
of endogenous intoxication and postoperative complica-
tions.

Keywords: small intestine; endogenous intoxication; 
Reamberin.

РЕЗЮМЕ

ДИНАМИКА ИЗМЕНЕНИЙ ПОКАЗАТЕЛЕЙ 
ЭНДОГЕННОЙ ИНОКСИКАЦИИ У БОЛЬНЫХ 
С ОСТРОЙ ТОНКОКИШЕЧНОЙ НЕПРОХО-
ДИМОСТЬЮ ПРИ ИСПОЛЬЗОВАНИИ В КОМ-
ПЛЕКСНОМ ЛЕЧЕНИИ РАСТВОРА РЕАМБЕ-
РИНА

1Скрипко В.Д., 2Коваленко А.Л., 3Таликова Е.В.
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3Санкт-Петербургский медико-социальный инсти-
тут, кафедра морфологии, патологии и судебной ме-
дицины, Санкт-Петербург, Россия

 
Целью исследования явилось определение изме-

нений показателей эндогенной интоксикации (ЭИ) у 
больных с острой тонкокишечной непроходимостью 
при включении в схему терапии препарата Реамберин. 

Проведено комплексное обследование и хирурги-
ческое лечение 202 больных с острой тонкокишечной 
непроходимостью. Группой контроля были 30 прак-
тически здоровых субьекта. Изучены клинико-биохи-
мические показатели в динамике: в дооперационном 
периоде, а также на 1-е, 5-е, и 14 сутки послеопера-
ционного периода. Исследовано содержание молекул 
средней массы, малонового альдегида и диеновых ко-
ньюгатов в сыворотке крови.

Установлено, что как в дооперационном периоде, 
так и после хирургического лечения и возобновления 
проходимости тонкой кишки происходят значитель-
ные нарушения процессов свободно-радикального 
окисления, что стало основанием назначения анти-
гипоксантно-антиоксидантной терапии препаратом 
Реамберин (ООО «НТФФ «ПОЛИСАН», г. Санкт-
Петербург, Россия). Препарат разрешен ЦФК МОЗ 
Украины. В зависимости от схемы лечения больные 

были разделены на 2 группы. Первую группу состави-
ли 100 больных с острой тонкокишечной непроходи-
мостью, комплексное лечение которых проводилось 
по общепринятой схеме, согласно рекомендациям 
МОЗ Украины от 02.04.2010 г. №297 (Стандарты ока-
зания медицинской помощи больным с неотложными 
хирургическими заболеваниями органов брюшной 
полости). Вторую группу составили 102 пациента, 
в схему лечения которых был добавлен Реамберин. 
Препарат вводили внутривенно капельно 400-800 мл в 
сутки, скорость введения – 90 кап/мин, курс -7 суток. 
Введение препарата осуществляли при комплексной 
предоперационной подготовке и сразу после заверше-
ния оперативного лечения в условиях реанимацион-
ного отделения. 

Установлено, что использование раствора реам-
берина способствует эффективной коррекции дисба-
ланса в системе свободно-радикального окисления, 
снижению эндогенной интоксикации и уменьшению 
послеоперационных осложнений. 

reziume

endogenuri intoqsikaciis maCveneblebis dina-
mika mwvave wvrilnawlavuri gauvalobis mqone 
avadmyofebis kompleqsur mkurnalobaSi ream-
berinis xsnaris gamoyenebis pirobebSi

1v. skripko, 2a. kovalenko, 3e. talikova

1ivano-frankovskis erovnuli samedicino 
universiteti, ukraina; 2federaluri samedi-
cino-biologiuri saagentos toqsikologiis 
instituti, sankt-peterburgi; 3sankt-peter-
burgis samedicino-socialuri instituti, 
morfologiis, paTologiisa da sasamarTlo 
medicinis kaTedra, sankt-peterburgi, ruseTi

 
kvlevis mizans Seadgenda endogenuri in-

toqsikaciis maCveneblebis cvlilebebis Ses-
wavla mwvave wvrilnawlavuri gauvalobis 
dros mkurnalobis sqemaSi preparat ream-
berinis CarTvis pirobebSi.

Catarebulia mwvave wvrilnawlavuri 
gauvalobis mqone 202 avadmyofis kompleq-
suri gamokvleva da qirurgiuli mkurnalo-
ba. sakontrolo jgufi Seadgina 30 praqtiku-
lad janmrTelma pirma. klinikur-bioqimiuri 
maCveneblebi Seswavlilia dinamikaSi: opera-
ciamdel periodSi, operciis Semdgom pirvel, 
mexuTe da meToTxmete dRes. Seswavlilia 
saSualo masis molekulebis, malonuri al-
dehidis da dienuri koniugatebis Semcvelo-
ba sisxlis SratSi. 

dadgenilia, rom rogorc operaciamdel 
periodSi, aseve wvrili nawlavis gamav-
lobis qirurgiuli mkurnalobiT aRdgenis 
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Semdeg viTardeba Tavisufal-radikaluri 
Jangvis procesebis mnivnelovani darRvevebi, 
rac safuZvlad daedo antihipoqsiur-anti-
oqsidanturi mkurnalobis daniSvnas pre-
paratiT reamberini. preparati nebadarTu-
lia ukrainis jandacvis saministros mier. 
mkurnalobis sqemis mixedviT, pacientebi 
daiyo or jgufad. I  jgufi Seadgina 100 pa-
cientma mwvave wvrilnawlavuri gauvalobiT, 
romelTa kompleqsuri mkurnaloba tarde-
boda dadgenili sqemiT, anu ukrainis jan-
dacvis saministros rekomendaciebis Sesa-
bamisad (02.04.2010, № 297); II  jgufi Seadgina 

102 pacientma, romelTa mkurnalobis sqemaSi 
damatebuli iyo reamberini. preparati Se-
yavdaT intravenurad, wveTovanad, 400-800 ml 
dRe-RameSi, Seyvanis siCqare – 90 wveTi/wT, 
kursi – 7  dRe-Rame. preparatis Seyvana iw-
yeboda kompleqsuri winasaoperacio momza-
debis dros da operaciis dasrulebisTanave, 
reanimaciis ganyofilebis pirobebSi.

dadgenilia, rom reamberinis xsnaris gamo-
yeneba xels uwyobs disbalansis efeqtur 
koreqcias Tavisufal-radikaluri Jangvis 
sistemaSi, endogenuri intoqsikaciis da ope-
raciis Semdgomi garTulebebis Semcirebas.

COMPLEMENTARY AND ALTERNATIVE MEDICINE AND MEDICAL EDUCATION IN GEORGIA: 
STATE OF THE ART AND FURTHER PERSPECTIVES

1Nadareishvili I., 2Lunze K., 1Pkhakadze G., 1Japiashvili N., 1Tabagari N.

1David Tvildiani Medical University Georgia; 2Boston University, United States 

Complementary and Alternative Medicine (CAM) re-
lates to a wide range of treatments for medical conditions 
that people use instead of or in addition to ordinary medi-
cine. As CAM becomes increasingly popular among pa-
tients across the world, the appropriate education of future 
providers in this field has gained attention among medical 
educators and related expert circles to ensure safe practice 
of quality CAM [8,12,17].

In order to inform our study of CAM teaching in Geor-
gia, we surveyed the literature regarding the prevalence 
of CAM teaching in medical school curricula internation-
ally. The prevalence of CAM teaching varies in European 
Union, USA and other high-income countries, but in gen-
eral most medical schools welcome further development 
of CAM in their curricula [6]. While only few universi-
ties provide specialized degrees dedicated specifically to 
CAM knowledge and skills, CAM curricula are imple-
mented in over half of all medical schools in the United 
States through at least one course or clerkship. The majority 
of the CAM teaching courses (70.9%) were didactic elec-
tives. Only six schools required a CAM course or clerkship 
[8]. Other sources previously reported prevalence of CAM 
course teaching to be up to 98% among American medical 
schools [5]. European countries such as Germany, Austria, 
the Netherlands or Switzerland less commonly have com-
prehensive CAM curricula, but often teach specific CAM 
modalities, primarily homeopathy [6]. In summary, CAM 
teaching is becoming increasingly common in many high-
income countries around the world [14].

In contrast, CAM was continuously being neglected by 

medical schools in low and mid-income countries despite 
evidence of its significant influence for example within Afri-
can countries, notably the South African Republic [5]. 

Using CAM is quite common among medical students, 
and they generally hold positive attitudes towards CAM 
[1-4,9,10]. The majority of medical students favored the 
creation of CAM as a major subject. Professionalism im-
provement was also suggested to be one of the outcomes 
of CAM teaching to medical students.

In Georgia CAM has maintained stable demand, which 
is supposed to rise in the future [11]. On the other hand it 
is not clear what is the CAM education status of conven-
tional medicine physicians and if or how such knowledge 
is delivered to medical students and physicians. 

The aim of this mixed-methods study was to inform 
the process of implementing quality CAM curricula in 
Georgia and strategies for the inclusion of effective CAM 
curricula into medical education in Georgia.  

This study’s specific objectives were to: a) Analyze 
the current status of CAM education in the curricula of 
accredited medical school programmes and Continuous 
Professional Development courses in Georgia through 
qualitative interviews with expert  responsible univer-
sity staff.  b) Assess attitudes of CAM through qualita-
tive interviews with academicians, medical specialists 
and CAM practitioners towards the prospects of CAM 
integration into medical education curricula. c) Analyze 
learners’ needs and attitudes regarding the development 
and implementation of CAM curricula through a survey 
administered to medical students. 
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Material and methods. We identified sixteen (16) 
medical schools and faculties accredited in Georgia using 
the World Directory of Medical Schools website. Each 
medical school’s websites were thoroughly reviewed, pri-
mary to analyze the existing programme curricula leading 
to the degree of medical doctor (MD). 

We conducted a total of 11 semi-structured interviews. 
We interviewed 5 medical education experts in the coun-
try, 3 of them heads of medical faculties. Additionally two 
representatives of Continuous Professional Development 
and Continuous Medical Education (CME) programme 
and credit providing organization were interviewed, one 
of them the organization’s president.  Additionally, we 
selected 4 CAM practitioners’ professional organization 
representatives (representing Homeopathy, Traditional 
Georgian Medicine, Acupuncture and Anthroposophical 
Medicine) for semi-structured interviews using a purpo-
sive sampling approach.

Two different definitions were suggested to define 
CAM and Traditional Medicine, respectively [4,5]. The 
following topics were primarily discussed: Opportunities 
and need of CAM educational component introduction 
into MD and CME educational curricula; problems which 
stakeholders are facing in regards to this topic; possible 
strategies addressing the existing situation.

Expert interviews. We conducted all the interviews in 
the Georgian or Russian language at places convenient 
for the interviewees in a calm, comfortable atmosphere. 
The interview protocol was designed and pilot-tested on 
3 volunteering medical education PhD students. The con-
versation was conducted in a “semi-flexible” way, and the 
respondents had freedom to express their ideas and talk 
about their CAM experience. 

Each participant was introduced to the study and signed 
an informed consent form after reading an information paper 
and getting further verbal information about our study. Line 
by line, focused and theoretical coding approaches were 
used to build theories and conclusions [18].

Learner survey. Medical students’ needs and attitudes 
were assessed using the Georgian Medical Students’ As-
sociation member list. A specially designed questionnaire 
was distributed to systematically selected 100 local medi-
cal students. 

Results and their discussion. The programme search 
did not identify any CAM dedicated courses in MD cur-
ricula. Some (probably little) content is delivered through 
history of medicine classes in one of the universities 
(with such keywords as “homeopathy”; “folk medicine” 
and others identifiable in the syllabi). Some amount of 
CAM knowledge is delivered through rehabilitation and/
or wellness medicine, body manipulations teaching, etc.   

Qualitative interviews. This is how a medical educa-
tion expert commented the situation: “The knowledge on 
CAM among physicians or students is unfortunately often 
based on certain [financial] interests, or on personal ex-
perience, but unfortunately it is not available in the form 
of structured modules in medical education”. 

The attitude of medical education experts was partly 
positive related to some CAM modalities, while skeptical 
to others. The frequency (and high rate) of success stories 
they have heard and the demand from patients make the 
experts reconsider their skeptical attitude towards CAM. 
the same can be attributed to physicians, who reported 
that many patients are referred to CAM specialists by con-
ventional health specialists and vice versa. 

A general consensus observed among the participating 
stakeholders was that future doctors should have at least 
some basic knowledge on CAM. A CAM expert practic-
ing acupuncture (with a previous long career as a physi-
cian) stated: “The question if CAM should be introduced 
into medical curricula is not a question to discuss. It 
needs to be implemented definitely.”  A PCD expert stated 
that: “it is elementary that some basic knowledge on some 
historical modalities such as homeopathy or Tibetan medi-
cine is a must for a modern doctor, despite the limited evi-
dence.” An interviewed dean said: “We raise future doctors. 
Doctors have contact with patients, while the patients have 
various experiences with treatment approaches and products 
available in our country. These products are easily available. 
When a patient tells that he is using these methods, doctors 
must have some knowledge regarding these methods. Such 
questions, what is the effect of CAM on our patients’ health; 
if it can be utilized together with the conventional medicine 
and others topics are very important. Another dean stated: 
“If such a practice represents risks for patients, we are 
obliged to address it in some form in our curricula”. 

Regarding the importance to introduce CAM as a CME 
course for physicians, a long time practitioner of homeopa-
thy and head of professional union expressed the idea that 
many physicians prescribe homeopathic and other CAM 
preparations, not knowing what they are prescribing. “If you 
ask them what you think about homeopathy, they will say it 
is a wrong direction. But in fact many of them prescribe the 
remedies themselves, and they should at least know what 
they are prescribing. They really don’t know. This is risky”. 
An idea suggesting necessary integration of knowledge was 
supported. For example, one of interviewed CAM experts 
said: “Physicians should not be limited by frames. They 
should know their options. If a drug didn’t help or a homeo-
pathic remedy didn’t help, maybe there is something else 
which can benefit the patient. A strong team uniting the sides 
and sharing the experience should be established. This way 
physicians will be aware that in such cases where they can’t 
help a patient they should know what other options exists for 
a patient who needs relief.”

When asked if a course can be provided to medical 
schools to teach medical students, one of the CAM so-
ciety leaders stated: “Though there is no course ready at 
the moment, we can develop one according to the medi-
cal school requirements, using various available educa-
tional resources… Of course, it is possible to form such 
a programme.” An academic dean stated: “A separate 
course can be created, not only covering the pharma-
cology aspects, but also discussing various approaches 
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(maybe inviting various specialists to give lectures). I see 
this course like this, this should be taught in a complex 
way, with two or three days dedicated to each course”. 
But some of the practitioners said that it is not enough to 
teach only theory, and students need to have some practi-
cal classes, in fact introducing certain CAM modalities 
as a separate subject. Others said that quite a lot could be 
taught regarding certain CAM system in as little time as 
a couple of days. The rest is a matter of self-education for 
those who get interested. 

There was a conflicting position regarding the ques-
tion of why such courses are not yet  implemented? CAM 
practitioners suggested that academic staff in universities 
have a generally negative attitude. For example, a physi-
cian and professor of internal medicine we interviewed 
mentioned that medical curricula tend to be built accord-
ing to the qualification requirements for MDs, which 
doesn’t consider CAM skills or knowledge. 

It was also recognized that medical curricula are often 
overloaded, and time restrictions are crucial in this case. A 
medical educator says: “I myself am teaching pharmacol-
ogy, and in our textbook there is a chapter which is dedi-
cated to CAM approaches. Unfortunately we don’t teach 
this chapter, due to the limits of time. I think it is neces-
sary…” Others prioritized such complicating reasons as 
no clarity on who should be teaching (as CAM is largely 
unregulated, while practitioners are not professionally 
certified) and what should be taught (with an idea that it 
should depend on prevalence of use, while such data is not 
available). “In the existing reality, where CAM is not reg-
ulated, whom can we trust to teach future and practicing 
physicians?” It was agreed that teaching must be objec-
tive, guaranteeing that physicians don’t obtain more prob-
lems than benefit out of the content.  Ideas on how much 
content should be taught ranged. The medical education 
experts were conservative and suggested that an elective 
subject is a good option. “Unfortunately today we don’t 
teach CAM in our university. But I personally as a dean 
have a great wish to introduce it in some form, at least as 
an elective subject, I think this knowledge is necessary. 
For the beginning it can be elective and in future might be 
transferred to general courses”. An MD programme dean 
suggested that it would be good to introduce the subject 
to medical residents. A CAM practitioner suggested that a 
foreign model can be introduced – blending face-to-face 
sessions with online work and independent work. A medi-
cal education expert: “It should be delivered in an interac-
tive format, in a form of discussion. Probably a problem 
based learning is preferred rather than didactic.” Sides 
agreed that a lot of work needs to be done, and currently 
there is no initiative or project working on this. One of the 
practitioners said: “I think this should be led by youth. It 
needs a young health professional full of energy, knowl-
edge and objectives good to patients”.  A medical school 
dean noted: “Today we can safely introduce CAM content 
for MD students through studies of public health (cover-
ing such topics as epidemiology, patient safety, medical 

ethics, expenses and others) while deeper integration of 
CAM into MD and CME curricula should be a step by 
step process based on an international collaboration.”

Learner survey results. About half of the surveyed stu-
dents were familiar with CAM (mostly stating they were 
“somewhat familiar), predominantly through literature. 
Most of them would like to receive further knowledge on 
CAM. The absolute majority (95%) would like the uni-
versities to develop a CAM course (if even only a few 
days long). About half said they would enroll in such a 
course if it was obligatory, another half would join in any 
case. Many of those who were familiar with CAM didn’t 
exclude practice in one of the disciplines. It appears that a 
majority of students had used CAM previously, primarily 
herbs, homeopathy, dietary supplements, vitamins/miner-
als and manual therapy/massage. 

Our findings, though limited by small sample size, 
support the findings abroad ([1-4,9,10]) that medical 
students’ attitude is generally positive rather than nega-
tive, and they would generally welcome introduction of 
a CAM course. On the other hand, unlike in studies from 
abroad, medical students in Georgia have very limited 
academic knowledge on CAM. The high interest could be 
explained by high rate of personal experience of CAM 
treatments by students.

The fact that most medical schools have a packed cur-
riculum, leaving very little or no time for CAM compo-
nent (often as an elective subject) was earlier mentioned 
by Berman in 2001 [5]. The author also expressed the idea 
that unless qualification requirements are changed, will to 
change curricula will not be strong enough. The idea of 
using PBL classes to give students necessary knowledge 
was mentioned.

Qualification requirements for future doctors are in a 
developmental stage in this country. This doesn’t allow 
the priorities to be defined firmly, resulting in great varia-
tions among the medical school programmes. In spite of 
time deficits as described by academic deans, doubts re-
main whether it is indeed impossible to introduce a short 
course on CAM. 

In consideration of the possible adverse effects of 
CAM therapies, doctors should be aware of the high prev-
alence of CAM use among patients with diseases and be 
prepared to discuss that use with those patients. There is a 
wide variety of approaches to content and amount of stud-
ies on CAM to MD students. Curriculum planners should 
consider the importance of evaluating the impact of CAM 
inclusion in medial curriculums to better inform medical 
education planning, policy and implementation [5,13].

Many institutions globally, provide CME credits for 
CAM teaching [15] Innovative approaches, particularly 
the role of dual trained clinicians in CAM and conven-
tional medicine, should be further explored within medi-
cal educational settings [13].

Conclusion. Based in this study’s findings, as a first 
step of CAM integration into the medical curricula in 
Georgia, we recommend to develop and offer an an elec-
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tive subject and/or public health based content teaching 
for MD students and CME courses for physicians. Inter-
disciplinary and international collaborations may help 
achieve best outcome, and safe practice of CAM in Geor-
gia, forming a base for physician – CAM practitioner col-
laborations for quality care for patients in Georgia.

Financing. The article is produced in the frameworks 
of the research project “Study of Traditional and Comple-
mentary Medicine Existing Practice in Georgia for Re-
search Based Public Health Policy Development”, Project 
number: PhDF2016_29, financed by the Shota Rustaveli 
National Science Foundation, Tbilisi, Georgia (www.
rustaveli.org.ge).
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SUMMARY

COMPLEMENTARY AND ALTERNATIVE MEDI-
CINE AND MEDICAL EDUCATION IN GEORGIA: 
STATE OF THE ART AND FURTHER PERSPECTIVES

1Nadareishvili I., 2Lunze K., 1Pkhakadze G., 
1Japiashvili N., 1Tabagari N.

1David Tvildiani Medical University, Georgia; 2Boston 
University, United States 

Aim - complementary and alternative medicine 
(CAM) is popular in Georgia, but providers’ training 
not well understood or regulated. The aim of this mixed-
methods study was to inform the process of implementing 
quality CAM curricula in Georgia and strategies for the 
inclusion of effective CAM curricula into medical educa-
tion in Georgia. 

We analyzed existing medical curricula. We conducted a 
contextual analysis based of qualitative data collected from 
relevant medical education experts, qualified physicians, 
CAM practitioners and other stakeholders; and administered 
a quantitative MD students’ survey to MD students. 

CAM components are currently not represented in 
medical curricula in Georgia. Physicians largely lack ad-
equate knowledge of CAM and its practice. All stakehold-
ers supported that it would be beneficial to develop CAM 
educatory courses, both to future practitioners (medical 
students, initially as an elective subject) and practicing 
physicians (through CME). 

We recommend development/integration of an elec-
tive subject and/or a curricular component as a first step of 
CAM integration into the medical curricula in Georgia for 
MD students and CME courses for physicians. Interdisci-
plinary and international collaborations may help achieve 
best outcome, and safe practice of CAM in Georgia, form-
ing a base for physician – CAM practitioner collabora-
tions for quality care for patients in Georgia.  

Keywords: complementary alternative medicine 
medical education.
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РЕЗЮМЕ

НЕТРАДИЦИОННАЯ И АЛЬТЕРНАТИВНАЯ МЕ-
ДИЦИНА И МЕДИЦИНСКОЕ ОБРАЗОВАНИЕ В 
ГРУЗИИ: РЕАЛЬНОСТЬ И ПЕРСПЕКТИВЫ

1Надареишвили И.Г., 2Лунце К.К., 1Пхакадзе Г.Г., 
1Джапиашвили Н.Н., 1Табагари Н.С.

1Медицинский университет им. Д. Твилдиани, Грузия; 
2Университет Бостона, США

Целью исследования явился анализ перспектив 
внедрения компонента нетрадиционной и альтер-
нативной медицины в медицинские куррикулумы и 
курсы непрерывной профессиональной подготовки, 
действующие в Грузии. 

Изучены и проанализированы существующие ме-
дицинские куррикулумы. Проведен контекстуальный 
анализ на основе количественных и качественных 
данных, полученных в результате сотрудничества с 
экспертами медицинского образования, врачами, спе-
циалистами нетрадиционной и альтернативной меди-
цины (НАМ), студентами и другими заинтересован-
ными лицами. 

Изучаемый компонент отсутствует в курикуллу-
мах действующих программ. Врачи не владеют до-
статочными знаниями об альтернативных методах 
лечения. Необходимо внедрить курсы непрерывной 
профессиональной подготовки как для будущих, так 
и для практикующих врачей. 

В результате проведенного исследования авторы  
рекомендуют внедрение факультативного предмета 
и/или компонента НAM в медицинские куррикулу-
мы для студентов медиков и соответсвующие курсы 
непрерывной профессиональной подготовки для 
врачей. Это улучшит безопасность пациентов и соз-
даст основу для практического и научного сотруд-
ничества врачей и специалистов альтернативной 
медицины.

reziume

komplementaruli da alternatiuli medi-
cina da samedicino ganaTleba saqarTvelo-
Si: arsebuli mdgomareoba da momavlis per-
speqtivebi

1i. nadareiSvili, 2k. lunce, 1g. fxakaZe, 
1n. jafiaSvili, 1n. Tabagari

1daviT tvildianis samedicino universiteti, 
saqarTvelo; 2bostonis universiteti, aSS

kvlevis mizans warmoadgenda komplemen-
taruli da alternatiuli medicinis sagan-
manaTleblo komponentis samedicino ganaT-
lebis diplomamdel da diplomSemdgom 
kurikulumebSi CarTvis saWiroebis analizi.

Catarda arsebuli samedicino kuriku-
lumebis Seswavla/analizi. Segrovda ra-
odenobrivi da Tvisobrivi monacemebi sa-
medicino ganaTlebis eqspertebis, eqimebis, 
komplementaruli da alternatiuli medici-
nis (kam) praqtikosebis, studentebis da sxva 
dainteresebuli pirebis CarTulobiT. Sedga 
konteqstualuri analizi. 

arsebul samedicino kurikulumebSi kam 
komponenti ar aRmoCnda CarTuli. eqimebs ar 
aqvT saTanado codna am samkurnalo meTo-
debis Sesaxeb. dadgenilia, rom aucilebelia  
aseTi saganmanaTlebo kursebis SemuSaveba da 
miwodeba, rogorc momavali (pirvel etapze 
mxolod arCeviTi sagnis formiT), aseve moq-
medi eqimebisTvis uwyveTi profesiuli ganvi-
Tarebis kursebis farglebSi. 

am etapisTvis medikos studentebisTvis 
rekomendebulia kam saganmanaTleblo kompo-
nentis arCeviTi sagnis formatSi SemuSaveba/
danergva an sxva sagnebis farglebSi miwo-
deba. eqimebisTvis ki - uwyveTi profesiuli 
ganviTarebis formatSi kursebis miwodeba, 
pacientTa usafrTxoebis, kam praqtikosebs 
da eqimebs Soris mecnierebaSi da praqtikaSi 
TanamSromlobis uzrunvelyofis mizniT.
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A COMPUTER MODELING STUDY OF BINDING PROPERTIES 
OF CHIRAL NUCLEOPEPTIDE FOR BIOMEDICAL APPLICATIONS

1Pirtskhalava M., 1Egoyan A., 1Mirtskhulava M., 2Roviello G.

1University “Geomedi”, Tbilisi, Georgia; 2Institute of Biostructure and Bioimaging, Naples, Italy

Over the past five decades the attention of medicinal 
chemists has been concentrated on protein-ligand bind-
ing. However, in the recent years researchers started to 
search for small molecules, peptides or proteins that can 
bind to defined sites in RNA molecules in order to block 
or otherwise modulate their function. Unfortunately, 
computational methods for RNA-ligand docking are not 
as well studied as analogous methods for protein-ligand 
docking [2,5,16].

The use of molecules specifically aimed at controlling 
the cellular activities relevant in biomedicine, by means 
of the molecular recognition of nucleic acids, presents a 
subject of crucial scientific interest in the emerging fields 
of biochemistry and pharmaceutical chemistry. Due to the 
biological importance of poly rA as a target for regulation 
of gene expression, achievable by self-structure inducing 
drugs in poly rA-based mRNA tails, the significance of 
such molecular tools for developing innovative biomedi-
cal strategies, mainly in the field of anticancer therapy, is 
clear [8].

Nucleopeptides are nucleobase-decorated peptide 
structures that often show interesting properties of mo-
lecular binding, thus resulting good candidates for the de-
velopment of innovative drugs suitable for anticancer and 
antiviral therapies [9,10].

The ability of a peptide-based molecular device to bind 
nucleic acids can be reinforced by cationic residues suit-
ably introduced into the oligoamide backbone [7,11,12], 
and in this regard several recent literature sources report 
on succesful nucleopeptides containing basic amino acids 
that conferred the overall positively-charged nature of the 
construct, confirming ability to interact with the anionic 
nucleic acids [13,14]. 

Despite the interesting literature data on cationic nu-
cleopeptides as nucleic acid-binders for biomedical appli-
cations, there is no information on any computer-based 
studies aimed at investigating how the above interaction 
could take place. Hence, our efforts by computer mod-
eling approaches were directed to study the interactions 
occurring between a hexathymine nucleopeptide (cited as 
T6) and a 18 bases-long fragment of poly rA RNA (A18), 
used as a model system. 

Material and methods. The structure of the hexathy-
mine nucleopeptide

Nucleopeptides, however, can be also artificially syn-
thesizes in laboratory with several chemical modifications 
and our interest in them is justified by their interesting 
properties, such as binding of several biomolecules (e.g. 
proteins or nucleic acids) of biomedical significance [15]. 
At present, the efforts of drug discovery and development 

are focused on identifying and optimizing drug candidates 
that act through inhibition of specific enzyme targets.

In this study special attention has been paid to the bind-
ing between the hexathymine nucleopeptide T6 and poly rA 
RNA (A18) and to T6/A18 molecular complexes formation 
analysis, because the T6 molecules are main candidates for 
drugs for antiviral and anticancer therapies and represent the 
main aim of the present research (Fig. 1).

Binding experiments, performed by CD spectroscopy, 
showed that this peptide-like analog of DNA, resulted 
well soluble in water and did not present any tendency to 
self-aggregate, was able to interact with complementary 
DNA and RNA molecule inducing significant conforma-
tional structure variations of the nucleic acid, as observed 
in the case of the experiment with RNA [14].

After purification nucleopeptide was assayed in bind-
ing experiments with poly rA RNA. Such experiments 
were performed by Circular Dichroism (CD) under con-
trolled pH and temperature conditions using concentra-
tions of ligand corresponding to those reported in lit-
erature on analogous cases. The dramatic change in CD 
signal that followed the mixing of the two solutions con-
taining the thymine nucleopeptide and poly rA clearly 
suggests the formation of nucleopeptide/RNA complex 
with a nucleobase T:A=2:1 ratio [15]. 

The method of computer modeling
In the beginning, we studied how one thymine T1 

binded one adenine A1 and a large molecule of poly rA 
RNA (A18). Molecular mechanics Amber force field 
model has been applied for computer modeling using Hy-
perchem software [4]. For our model, we have selected 
partial charges calculated with Open Babel for mmff94 
force field which had been reported to be well-suited 
for intermolecular interactions as used in Amber and 
Charmm [6,17]. Simulation temperature was 278K, simu-
lation time - 50-100 ps.

On the basis of the obtained T1/A18 binding configu-
rations we constructed T2, T3, T4, T5 and T6 molecules 
with configurations optimal for docking onto the receptor 
(A18). Our program Molecular Designer allowed us to se-
lect binding sites: e.g. we were able to select groups of atoms 
of the receptor to participate in the docking. Using Hyper-
chem software we ran geometry optimization for the mod-
eled configuration of the drug to find its local conformational 
state (the steepest descent method has been applied) and only 
then, the molecular docking modeling procedure was per-
formed for the optimized molecule of the drug. The start po-
sitions of a ligand and the receptor have been selected taking 
into account possible binding sites, and the starting distance 
between them was set to 3-4 Å.
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Results and their discussion. Computer modeling for 
conformational states calculated by Model Builder of Hy-
perchem allows us to confirm experimental results for the 
ability of a chiral nucleopeptide to bind a target such as poly 
rA RNA and to calculate the binding energy of the complex 
system (-72.18 kcal/mol). Calculated diagrams also show 
that there are several sites on the molecule capable of un-
dergoing electrostatic or hydrogen bonding interactions. To 
obtain more accurate picture we should assign atomic partial 
charges to the molecules and perform conformational analy-
sis according to the scheme described in the previous section.

Binding site identification is the first step in the structure-
based design and usually relies on identification of concave 
surfaces on the receptor appropriate for ligand binding [1,3].

At the first stage of our research we consider the simplest 
case: one thymine T1 and one adenine A1. Conformational 
states of T1 and A1 have been calculated using Avogadro 
free software (Random Rotor Search method was selected 
for conformational analysis). From calculated conforma-
tional states for A1 we selected a position similar to A1 
position in a single stranded RNA molecule.

For T1 we selected a position, which would enable the 
complementary-nucleobase interaction and the electrostatic 
interaction between the negative phosphate group of RNA 
and the positively charged residues of the nucleopeptide. 

It has been found that the results of computer model-
ing depend on a force field. According to the data pub-
lished in the literature Amber and Charmm force fields 
exhibit relevant results for tasks similar to ours [6].

It has been shown that the assignment of appropriate 
atomic partial charges was essential for obtaining mean-
ingful results from any electrostatics calculation. We have 
selected mmff94 force field partial charges, which pro-
vide good results for intermolecular interactions using the 
common two-body additive Coulomb interactions [6,17].

Molecular mechanics Amber force field model has been 
applied for computer modeling using Hyperchem software. 
The results of geometry optimization demonstrate that mol-
ecules of T1 and A1 establish stable complexes due to the 
complementary-nucleobase interaction and the electrostatic 
interaction between the negative phosphate groups of RNA 

and the positively charged residues present in the cationic 
nucleopeptide structure. Both methods detect the above-
mentioned interactions between the molecules. From the re-
sults of computer modeling presented in Fig. 2 it is apparent 
that there are two hydrogen bonds between nucleobases of 
the molecules and there are a few hydrogen bonds between 
the phosphate group of A1 and the positively charged residue 
of T1 (hydrogen bonds responsible for these interactions are 
shown by dashed lines). Nucleobases of the molecules are 
almost coplanar which is in agreement with the data reported 
in the scientific literature.

Fig. 2. T1 and A1 molecules after geometry optimization 
using Amber force field and mmff94 partial charges (sim-
ulation temperature is 278K, simulation time is 100 ps)

The computer modeling study performed by semi-em-
pirical quantum mechanical methods AM1 and PM3 also 
detects hydrogen bonds between the nucleobases of the mol-
ecules and calculates similar positions for the molecules.

Hydrogen bonds between atoms of poly RNA and thy-
mine molecules can be subdivided into five classes:
1. Intermolecular hydrogen bonds between nucleobases 
(bonds 1, 2);
2. Intermolecular hydrogen bonds between the phosphate 
group of poly RNA and the positively charged residue of 
a thymine molecule (bonds 3, 4).
3. Other intermolecular hydrogen bonds (bond 5);
4. Intramolecular hydrogen bonds of the thymine mol-
ecule (bond 6);
5. Intramolecular hydrogen bonds of the poly RNA mol-
ecule.

Fig. 1. Structural representation of the repeating units forming the cationic nucleopeptide T6 (a)  
and the anionic RNA A18 (b)
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At the next stage of computer modeling we studied 
the interactions between T1 and a large molecule of poly 
rA RNA (A18). Stable configurations of molecular com-
plexes calculated for the case of one thymine and poly rA 
RNA containing 18 adenines are shown in the Figs. 3 a) 
and b). Hydrogen bonds are shown by dashed lines. We 
can see that the molecules are bound mainly by the first 
and the second class bonds. Second class bonds are more 
flexible than first class bonds. This is why there are differ-
ent configurations of the T1/A18 complexes.

Then we repeated the computer modeling procedure for 
the molecular complexes T2/A18, T3/A18, T4/A18, T5/A18 
and T6/A18. Conformational states for the thymine nucleo-
peptide molecule containing a different number of thymines 
were obtained after geometry optimization of molecules 
constructed on the basis of conformational states calculated 
before for molecules with a lower number of thymines. 

Fig. 3. Different bindings between the T1 and A18 mol-
ecules (hydrogen bonds are shown by dashed lines)

Next, we performed molecular docking procedures 
for T2/A18, T3/A18, T4/A18, T5/A18 and T6/A18 using 
both actual types of binding: first - shown in Fig. 3 a); and 
the second - in Fig. 3 b). Configurations of the thymine 
molecule generated by our computer program for differ-
ent arrangements of docking sites on the A18 molecule 
were optimized later using the standard methods of ge-
ometry optimization provided by Hyperchem. The con-
figurations with minimal potential energy were selected 
for molecular dynamics simulation.

Stable configurations of T2/A18, T3/A18 and T6/A18 
complexes calculated for the second type binding are 

shown in Fig. 4 a), b), c) (simulation temperature is 278K, 
and simulation time is 50-100 ps).

Fig, 4. Stable configurations of T2/A18, T3/A18 and T6/
A18 complexes (simulation temperature is 278K, simula-
tion time is 50-100 ps)
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Computer modeling of the T1/A18, T2/A18, T3/
A18, T4/A18, T5/A18 and T6/A18 molecular complexes 
shows that molecules of thymine and poly RNA form sta-
ble complexes, where the average number of second class 
bonds is approximately two times greater than the average 
number of first class bonds.

The result of modeling demonstrates that almost all thy-
mine nucleobases and phosphate groups participated in the 
binding. The number of H-H bonds between T6 and A18 
molecules is about 20-25. The potential energy calculated 
for the binding is between -235 kcal/mol and -180 kcal/mol.

Proceeding from all these findings, we can confirm that 
the hexathymine nucleopeptide investigated in this work is 
an innovative molecular tool able to interact with RNA, and 
thus its application as RNA-binder could be beneficial in 
the biomedical research. Moreover, the results of the pres-
ent study can be extended also to other cationic nucleobase-
carrying peptides for which nucleic acid-binding ability is 
already known or, more interestingly, our computer-assisted 
approach could serve to predict which novel nucleopeptide 
modification could lead up to novel efficient nucleic acid-
binding candidates for anticancer or antiviral strategies.

The computer modeling allows us to confirm experimen-
tal results for the ability of a chiral nucleopeptide to bind a 
target such as poly rA. The structures calculated by Hyper-
chem software show the formation of a nucleopeptide/RNA 
complex based on both H-bonds due to the complementary-
nucleobase interaction and the electrostatic interaction be-
tween the negative phosphate groups of RNA and the posi-
tively-charged residues present in the cationic nucleopeptide 
structure. Calculated diagrams also show that there are sev-
eral sites on the molecule capable of undergoing electrostatic 
or hydrogen bonding interactions.

The computer analysis of interactions between thy-
mine nucleopeptide and poly RNA makes it possible to 
predict the optimal configuration of a thymine molecule dur-
ing binding with poly RNA: slightly twisted and stretched 
thymine molecule lies on the molecule of poly RNA.

Remarkably, a significant role is played not only by 
the recognition of complementary nucleobases but is also 
a consequence of the electrostatic interaction occurring 
between anionic phosphodiester moieties and the cationic 
residues present in the nucleopeptide structures.

We can hypothesize that the object of our research, a 
thymine-containing nucleopeptide, binds the complemen-
tary polyadenylic RNA strand involving only some of the 
nucleobases (thymines) in the H-bond interaction with the 
adenine bases, while the remaining thymines are virtually 
free to form different interactions (e.g. aromatic interac-
tions). By Circular Dichroism (CD) spectroscopic stud-
ies, performed in the Naples University on solutions of 
the nucleopeptide-RNA complexes at different concentra-
tions under controlled pH and temperature conditions, we 
have obtained a more detailed quantitative information on 
the nature of the complexes.

In more detail, the results of these studies seem to in-
dicate that the nucleopeptide binds poly rA with a stoichi-

ometry involving a T/A ratio higher than 1. These results, 
together with the already mentioned data of molecular mod-
eling, suggest that the nucleopeptide forms with the poly rA 
supramolecular complexes are held not only by the comple-
mentary nucleobase (A/T) recognition, but also by other 
weak interactions (e.g. hydrophobic or aromatic interactions 
furnished by unpaired nucleobases), which reinforce their 
structure. Thermal denaturation experiments conducted by 
UV spectroscopy did not reveal any sigmoidal melting curve 
(as expected in case of standard complexes of nucleic acids) 
in case of the nucleopeptide-RNA complexes. This can be 
ascribed to the different nature of the interactions occurring 
between the two ligands or to the higher stability of these 
hybrid complexes with respect to the natural (nucleic acid/
nucleic acid) complexes.

Our research demonstrates how the complex use of 
computer modeling and bioengineering may help us to 
make the process of development of drugs for anticancer 
therapy more effective and faster.

Computer modeling makes it possible to estimate the 
contribution of different intermolecular hydrogen bonds 
into the binding between a nucleopeptide and RNA and 
may be used for optimization of the synthesis of antican-
cer and antiviral drugs.

In conclusion, based on the above-mentioned results 
we can state that the nucleopeptide object of the present 
research project is able to interact with poly rA, a RNA of 
strategic importance in a view of the innovative biomedi-
cal approaches, the properties of which are of obvious in-
terest for further scientific investigation to be conducted 
soon by the researchers involved in the present project.
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SUMMARY

A COMPUTER MODELING STUDY OF BINDING PROPERTIES 
OF CHIRAL NUCLEOPEPTIDE FOR BIOMEDICAL APPLICATIONS

1Pirtskhalava M., 1Egoyan A., 1Mirtskhulava M., 2Roviello G.

1University “Geomedi”, Georgia, Tbilisi; 2Institute of Biostructure and Bioimaging, Naples, Italy

Nucleopeptides often show interesting properties of 
molecular binding that render them good candidates for 
development of innovative drugs for anticancer and an-
tiviral therapies. In this work we present results of com-
puter modeling of interactions between the molecules of 
hexathymine nucleopeptide (T6) and poly rA RNA (A18). 
The results of geometry optimization calculated using Hy-
perchem software and our own computer program for mo-
lecular docking show that molecules establish stable com-

plexes due to the complementary-nucleobase interaction and 
the electrostatic interaction between the negative phosphate 
group of poly rA and the positively-charged residues present 
in the cationic nucleopeptide structure. Computer modeling 
makes it possible to find the optimal binding configuration 
of the molecules of a nucleopeptide and poly rA RNA and to 
estimate the binding energy between the molecules.

Keywords: nucleopeptide, poly rA RNA, cancer, vi-
rus, geometry optimization, Amber.

РЕЗЮМЕ

КОМПЬЮТЕРНОЕ МОДЕЛИРОВАНИЕ СВЯЗЫВАЮЩИХ СВОЙСТВ 
ХИРАЛЬНОГО НУКЛЕОПЕПТИДА В БИОМЕДИЦИНСКИХ ЦЕЛЯХ

1Пирцхалава М.В., 1Егоян А.Э., 1Мирцхулава М.Б., 2Ровиелло Дж.Н.

1Университет «Геомеди», Тбилиси, Грузия; 2Институт биоструктур и биоотображения, Неаполь, Италия

Известно, что нуклеопептиды проявляют интерес-
ные свойства межмолекулярных взаимодействий, тем 
самым являясь хорошим материалом для разработки 
инновационных антираковых и антивирусных препа-
ратов. В статье представлены результаты компьютер-
ного моделирования взаимодействий между молеку-
лами гексатиминового нуклеопептида (T6) и поли 
rA РНК (A18). Результаты геометрической оптими-

зации, рассчитанные с использованием программы 
Hyperchem и предложенной авторами программы 
для моделирования молекулярных структур, пока-
зали, что молекулы T6 и A18 стремятся образовать 
стабильные комплексы вследствие взаимодопол-
няющего действия между нуклеобазами молекул 
и электростатического взаимодействия между от-
рицательно заряженной фосфатной группой РНК 



128

 
МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

и положительно заряженными фрагментами, при-
сутствующими в катионовой структуре нуклео-
пептида. Компьютерное моделирование позволяет 

определить оптимальную конфигурацию молекул 
нуклеопептида и поли rA РНК и рассчитать энер-
гию связи между ними.

reziume

qiraluri nukleopeptidis SemakavSirebeli Tvisebebis kompiuteruli modelireba 
biosamedicino miznebisaTvis

1m. fircxalava, 1a. egoiani, 1m. mircxulava,  2j. rovielo

1saswavlo universiteti "geomedi", Tbilisi, saqarTvelo; 
2biostruqturebis da biowarmosaxvis instituti, napoli, italia

cnobilia, rom qiralur nukleopeptidebs 
gaaCnia molekuluri amocnobis iseTi Tvise-
bebi, romlebic iZleva kibos sawinaaRmdego 
da antivirusuli inovaciuri wamlebis 
damzadebis saSualebas. naSromSi warmodge-
nilia heqsaTimin nukleopeptidis (T6) da poly 
rA RNA (A18) molekulebis SekavSirebis kom-
piuteruli modelirebis Sedegebi. Hyperchem 
programis da avtorebis mier SemoTavaze-
buli kompiuteruli programis gamoyenebiT 
Sesrulebuli molekuluri modelirebis 

Sedegebma gamoavlina, rom azotovan fuZeebs 
Soris urTierTqmedebiT gamowveuli bmebi 
da eleqtrostatikuri urTierTqmedeba rnm-is 
uaryofiTi fosfatis jgufs da dadebiTad-
damuxtul narCenebis Semcvel nukleopep-
tidur struqturas Soris qmnian T6 da A18 
molekulebis stabilur kompleqsebs. kom-
piuteruli modelireba saSualebas iZleva 
ganisazRvros nukleopeptidis da poly rA RNA-
is molekulebis optimaluri konfiguracia 
da Sefasdes maTi SekavSirebis energia.

ASSESSMENT OF THE LEVEL OF KNOWLEDGE OF MEDICAL PERSONNEL 
IN DIARRHEA AND HEMOLYTIC-UREMIC SYNDROME

1Chokoshvili O., 2Vepkhvadze N., 1Tsertsvadze T., 3Gabrichidze T., 2Khorbaladze M.

1Infectious Diseases, AIDS and Clinical Immunology Research Center; 2Tbilisi State Medical University; 
3M. Iashvili Children’s Central Hospital, Georgia

Diarrheal disease is the second leading cause of 
death in children under five years old. Globally, there 
are nearly 1.7 billion cases of childhood diarrheal dis-
ease every year. Diarrhea is a leading cause of malnu-
trition in children under five years old [3]. Pneumonia 
and diarrhea remain major killers of young children. 
Together, these diseases account for 29% of all deaths 
of children less than 5 years of age and result in the loss 
of 2 million young lives each year [14]. Children who 
are malnourished or have impaired immunity as well as 
people living with HIV are most at risk of life-threat-
ening diarrhea. Diarrheal diseases are both preventable 
and treatable and most cases of death are associated 
with incorrect and late treatment [1,2,5,6,9,13]. Bloody 
diarhoea and dangerous clinical conditions Hemolytic 
Uremic syndrome (HUS) might be complications of di-
arhoeal diseases. Bloody diarrhea or HUS can develop, 

if person is infected shiga-toxin producing E. coli. He-
molytic Uremic syndrome (HUS) characterizes with 
triad of symptoms: Hemolytic anemia, acute thrombo-
cytopenia and acute kidney failure. HUS is diarrheal, 
which develops after diarrhea and non diarrheal. Non 
diarrheal HUS develops without diarrhea and might 
be caused by different pathogens, bacteria or virus. An 
estimated 6% of STEC O157:H7 diarrhea is compli-
cated with HUS and in 5% it could has lethal outcome. 
Other non O157:H7 might cause HUS, mainly for Eu-
rope [4,7]. HUS is especially dangearous among chil-
dren [12]. Around 2,195 child dies with complications 
of diarrheal diseases every day, this number is larger 
than death caused with AIDS, TB and Malaria together, 
everyday [8]. 

The national communicable disease surveillance 
system of Georgia monitors diarrheal diseases. Nation-
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al regulation mandates notification of diarrhea cases 
within 24 hours after registration. More than 3 epidemi-
ologically-linked cases trigger an investigation. More 
than 34000 cases of diarrheal diseases were registered 
in 2016 including cases from 14 food borne outbreaks 
[10]. Bloody diarrhea and HUS outbreaks and sporadic 
cases have been registered in last decade in Georgia. In 
2009 our team of investigators investigated an outbreak 
of HUS and Bloody diarrhea cases in Georgia and first 
time in our region we detected O104:H4 E. coli. HUS 
and bloody diarrhea are not the reportable conditions in 
Georgia [10]. As the conditions are non-reportable and 
neglected, a big number of medical personnel experi-
ences lack of information of bloody diarrhea and HUS. 

In this paper we reported the results of our survey 
conducted among medical personnel to determine their 
knowledge about diarrheal diseases and HUS.

Material and methods. To assess knowledge of 
medical personnel about bloody diarrhea and hemo-
lytic uremic syndrome we conducted cross-sectional 
survey among medical personnel at different clinics 
in Tbilisi (capital of Georgia) and in three biggest re-
gional cities (Zugdidi, Batumi and Kutaisi) of Georgia. 
A total of 12 clinics were selected from them 6 were in 
Tbilisi and 2 at each regional cities. We selected clinics 
providing diverse medical services including services 
for gastrointestinal diseases, infectious diseases and 
kidney diseases. Our selection included most clinics 
with capacity of care for patients with infectious dis-
eases and kidney failure in Georgia. We designed and 
validated self administered questionnaire to assess the 
knowledge of bloody diarrhea and hemolytic uremic 
syndrome among medical professionals. We used con-
venience sampling methodology to sample participants 
from the clinics medical personnel. Sample size was 
calculated using true population sample size calcula-
tion formula in R for windows. The number of medical 
personnel in Georgia provided in the newest national 
statistical yearbook was considered as population for 
survey. The rate of correct knowledge was considered 
to be 50 % (P=0.5), the 95 % (CI 95%) confidence in-
terval and 5% (delta=0.05) the margin of error was re-
garded as acceptable. After calculations we got the true 
sample size to be equal 379 participants. 

We estimated the number of medical personnel in 
the clinics, selected and interviewed 5-10% of person-
nel. Survey questioners were self-administered and 
anonymous with no personal information. We collected 
filled questioners and entered into the electronic data-
base. After collecting and entering all questionnaires 
into database data was entered into statistical package 
R for windows v3.3.2. Data was cleaned from missing 
and incorrect values and coded for data analysis. We 
did descriptive analysis of demographic and sociologic 
data of respondents. 8 questions were used to define 
knowledge of diarrhea diseases etiology, treatment, 
prophylactics and complications of diarrheal diseases. 

We had 5 questions to assess knowledge on HUS and 
its complication. We calculated total knowledge scores 
for diarrheal diseases and HUS separately. All correct 
answers were given one score and zero for incorrect 
answers. The total scores were divided in three levels 
of knowledge: low, middle, and high. 5 independent 
variables, including respondents’: age, gender, geo-
graphic location of the clinics of respondents, medical 
specialty and duration of medical experience were test-
ed using chi-square test for association to total scores. 
We applied multiple logistic regression model to iden-
tify possible factors (age, gender, geographic location, 
medical specialty and duration of medical experience) 
associated with respondents knowledge related to the 
diarrheal diseases, HUS and its complications. The re-
sults were presented as an odds ratio (OR) value with a 
95% confidence interval (95%CI) and P<0.05. For data 
analysis we applied R statistical language using pack-
age R for windows v3.3.2 [11].

Ethical Considerations 
This study is the one of the research study of the 

PHD program in preventive medicine, The name of 
PHD program “Epidemiological characteristics of 
bloody diarrhea and Hemolytic Uremic Syndrome and 
its prevention in Georgia”. The institutional Review 
Board of Human Studies at the Tbilisi State Medical 
University provided ethical approval for the PHD pro-
gram and for this study. 

Results and thier discussion. Univariate analysis. 
We were able to interview 366 medical personnel using 
structured questionnaire. Among them 73% (267) were 
females and 27% (99) males. Mean age of participants 
was 40.8, IQR (27-52). A total of 64% (235) participants 
were recruited from clinics located in Tbilisi. From sur-
vey participants 83% (305) were physicians and 17% 
(61) were assistances of physicians. Survey partici-
pants had diverse medical specialty backgrounds: 39% 
(141) were pediatrics working in pediatric clinics, 31% 
(115) were infectious diseases specialists, 30% (110) 
were with various medical backgrounds from medical 
clinics, including urologists, emergency specialists and 
etc. 61% (223) of patients had more than 10 year expe-
rience of medical work (Table 1 and Fig.).

In descriptive analysis 48% (176) of participants 
had correctly answered on the question about death 
rate due to diarrheal diseases and its complication 
in the world. 95% (348) of participants identify the 
correct definition of diarrheal diseases. 74% (272) of 
participants provided correct answers to the question 
about the spread of diarrheal diseases in the world. 
Only 57% (208) of survey participants were able to 
identify etiology of diarrheal diseases. 65% (236) 
and 52% (189) of participants were able to correctly 
define minimal and maximal incubation periods and 
95% (346) had correct information on treatment of 
diarrheal diseases. In the section of complications 
of diarrheal diseases only 61% (224) of participants 
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were able to provide correct information about pos-
sible complications of diarrhea. 47% (168) of medi-
cal professionals were able to select correct defini-
tion of Hemolytic Uremic Syndrome (HUS) from 
multiple answers and 47% (170) correctly identifies 
etiological factors for HUS. 48% (171) identified 
correct treatment for HUS and 40% (143) correctly 
identifies basic principles of HUS prophylactics. 

Multivariate analysis
Methods of bi and multivariate analysis were used to 

test association between knowledge of diarrheal diseases 
and predictor variables. Chi square test was used to test 
statistically significant association (p<0.05) between the 
levels of total diarrheal scores and predictor variables and 
multivariate logistic regression model was used to control 
confounders. 

Geographic location of clinics (X2=0.87, p>0.05) was 
not associated with total knowledge scores of diarrhea, 

other predictor factors including medical background 
(X2=34.0, p<0.001), sex (X2=14.8, p<0.001), age groups 
(age was divided in two categories <30 and 30+ years) 
(X2=7.6, p<0.05) and working experience in years divid-
ed in two groups (<10 and 10+) (X2=12.2, p<0.05) were 
significantly associated with total diarrheal knowledge 
scores. 

Variables with significant association were included 
in the multivariate logistic model to calculate (OR, 95 
% CI, p value). In multivariate logistic regression mod-
el we tested high total knowledge score of diarrhea as 
outcome variable. The model revealed that associated 
variables for this high knowledge score are: medical 
background in infectious diseases OR 0.35 (95% CI 
0.19-0.67, p<0.05). Female sex OR 2.51 (95% CI 1.41-
4.47, p<0.05) and having more than 10 years of medi-
cal experience OR 0.31(95% CI 0.13 - 0.75, p<0.05), 
Tables 2,3. 

Fig. Distribution respondents medical specialties by years of medical experience

Table 1. Demographic characteristics of participants of knowledge survey about bloody diarrhea 
and hemolytic uremic syndrome among medical professionals in Georgia, 2016, N=366

Characteristics name/levels
All Tbilisi Regions

% N % N % N

Category levels 366 100 235 64 131 17

Age group
<30 109 30 87 37 22 17
30+ 257 70 148 63 109 83

Gender
Male 267 73 165 70 102 78

Female 99 27 70 30 29 22

Speciality
Physician 305 83 196 83 109 83

Physician assistant 61 17 39 17 22 17

Medical experience 
years

<10 143 39 120 51 23 18
10+ 223 61 115 49 108 82

Participant medical 
profession

Pediatrician 141 39 111 47 30 23
Infectious Disease specialist 115 31 81 35 34 26

Other (ER, Surgery, etc.) 110 30 43 18 67 51
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Table 2. Chi square test results between total knowledge diarrheal diseases score and predictor variables, 
diarrheal diseases and HUS knowledge survey, 2016

Category names Levels
Total knowledge scores of diarrheal 

diseases  p
Low Middle High Total

Gender
M 42 35 21 98

<0.001
F 60 141 60 261

Geographic location
Tbilisi 66 117 49 232

0.6
Regions 36 59 32 127

Age groups
<30 20 59 29 108

0.02
30+ 82 117 52 251

Specialty 
Pediatrician 24 86 31 141

<0.001Infect. Specialist 51 32 30 113
Other 27 58 20 105

Working experience
<10 25 79 35 139

0.002
10+ 77 97 46 220

Table 3. Multivariate logistic regression outcomes OR (95%CI, p value) among total knowledge 
diarrheal diseases score and predictor variables, diarrheal diseases and HUS knowledge survey, 2016

Category names Odds 
Ratio 95% CI limits p

References OR lower upper p<0.05 
(sign.)

Gender ref. to female 2.51 1.41 4.47 0.001

Geographic location ref. regions 1.32 0.74 2.36 0.35

Age groups reference more than 30 years 0.93 0.37 2.34 0.87

Specialty type pediatrician ref. to Other (ER. Surgery etc.) 1.31 0.64 2.67 0.46

Specialty type Infectious Specialist ref. to Other (ER. Surgery etc.) 0.35 0.19 0.67 0.00

Working experience ref. to more than 10 year experience 0.31 0.13 0.75 0.01

Table 4. Chi square test results between total knowledge HUS score and predictor variables, 
diarrheal diseases and HUS knowledge survey, 2016

Category names  Levels
HUS knowledge total score 

 p
Correct Incorrect Total

Gender
M 57 38 95

<0.001
F 200 53 253

Geographic location
Tbilisi 174 54 228

0.15
Regions 83 37 120

Age groups
<30 87 17 104

<0.05
30+ 170 74 244

Specialty 
Pediatrician 112 21 133

<0.001Infect. Specialist 84 30 114
Other 61 40 101

Working experience
<10 114 27 141

0.15
10+ 143 64 207
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Same statistical methods applied to test association be-
tween knowledge of Hemolytic Uremic Syndrome HUS and 
predictor variables. Geographic location of clinics (X2=2.08, 
p>0.05) was not significantly associated with highest total 
knowledge score of HUS, other predictor factors including 
medical background (X2=16.9, p<0.001), sex (X =12.9, 
p<0.001), age groups (age <30 and 30+ years) (X2=7.38, 
p<0.05) and working experience in years (<10 and 10+) (X 
=6.01, p<0.05) were significantly associated with variables 
of total knowledge score of HUS.

Variables with significant association were included 
in the multivariate logistic model to calculate (OR, 95% 
CI, p value). In multivariate logistic regression model 
we tested high knowledge of total diarrheal score as out-
come variable. The model revealed that associated predic-
tor variables for this high knowledge score are: medical 
background in pediatrics OR 3.26 (95% CI 1.59-6.67, p< 
0.05), background in infectious diseases OR 1.81 (95% 
CI 0.97-3.39, p<0.05), and female sex OR 2.08 (95% CI 
1.19-3.65, p<0.05), Tables 4, 5.

We conducted survey among medical professionals to 
test knowledge level of HUS and diarrheal diseases and to 
identify predictor variables for better knowledge. Female 
medical personnel more than 10 years of medical experience 
and medical background in infectious diseases have better 
knowledge on diarrheal disease and pediatricians have on 
HUS. The difference was not identified between geographic 
location and age. The level of knowledge of etiology, treat-
ment and prevention of diarrheal diseases and HUS was 
comparatively low among other medical specialists who 
have no background in pediatrics and infectious diseases. 

Timely and correct medical interventions are cru-
cial to prevent complications of diarrheal diseases with 
HUS. We recommend trainings for medical specialists 
at the emergency departments and general practitioners 
to increase knowledge of diarrheal diseases and HUS to 
be able to identify those condition and to provide timely 
medical support for patients. 
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SUMMARY

ASSESSMENT OF THE LEVEL OF KNOWLEDGE OF MEDICAL PERSONNEL 
IN DIARRHEA AND HEMOLYTIC-UREMIC SYNDROME

1Chokoshvili O., 2Vepkhvadze N., 1Tsertsvadze T., 3Gabrichidze T., 2Khorbaladze M.

1Infectious Diseases, AIDS and Clinical Immunology Research Center; 2Tbilisi State Medical University; 
3M. Iashvili Children’s Central Hospital, Georgia

Survey have been conducted among medical profes-
sionals to test knowledge level of HUS and diarrheal dis-
eases and to identify predictor variables for better knowl-
edge.

Cross-sectional survey have been conducted among 
medical personnel at different clinics in Tbilisi and in re-
gions of Georgia. Participants were selected from differ-
ent clinics in Tbilisi and in three biggest regional cities 
(Zugdidi, Batumi and Kutaisi) of Georgia. A total of 12 
clinics were selected from them 6 were in Tbilisi and 2 at 
each regional cities. Clinics were selected based on their 
ability to provide services for gastrointestinal diseases, in-
fectious diseases and kidney diseases. Data were entered 
into electronic database and analyzed using R v3.3.2. De-
scriptive statistics and methods of multivariate analysis 
were used for data analysis.

366 medical personnel have been interviewed. 73% 
(267) were females and 27% (99) males. Mean age was 
40.8, IQR (27-52). A total of 64% (235) participants were 
from clinics located in Tbilisi. In multivariate analysis 
background in infectious diseases, female sex and having 
more than 10 years of medical experience were signifi-
cantly associated with the total knowledge score of diar-
rheal diseases (p<0.05). High total knowledge score of 
HUS was detected among pediatricians (p<0.05).

Trainings has been recommended for medical spe-
cialists to increase knowledge of diarrheal diseases and 
HUS to be able to identify those condition and to provide 
timely medical support for patients.

Keywords: diarrheal diseases, hemolytic uremic syn-
drome, knowledge level, medical professionals.

РЕЗЮМЕ

ОЦЕНКА УРОВНЯ ЗНАНИЙ МЕДИЦИНСКОГО ПЕРСОНАЛА ОТНОСИТЕЛЬНО 
ДИАРЕЙНЫХ ЗАБОЛЕВАНИЙ И ГЕМОЛИТИЧЕСКО-УРЕМИЧЕСКОГО СИНДРОМА

1Чокошвили О.Н., 2Вепхвадзе Н.Р., 1Церцвадзе Т.Н., 3Габричидзе Т.Р., 2Хорбаладзе М.Г.

1Научно-практический центр инфекционной патологии, СПИДа и клинической иммунологии; 
2Тбилисский государственный медицинский университет; 
3Центральная детская больница им. М. Иашвили, Грузия

Целью исследования явилась оценка уровня зна-
ний о диарейных заболеваниях и гемолитическо-уре-
мическом синдроме среди медицинского персонала 
для обеспечения своевременной медицинской помо-
щи.

Применялся перекрестный дизайн исследования. 
Проведен опрос медицинского персонала двенадцати 
клиник г. Тбилиси и крупнейших региональных цен-
тров Грузии - гг. Батуми, Зугдиди и Кутаиси. Данные 
опроса внесены в электронную базу данных, проана-
лизированы с помощью статистической программы 
R v3.3.2 и обработаны с применением методов опи-
сательной статистики и многофакторного анализа.

Опрошено 366 медицинских работников, из них 
73% женщин и 27% - мужчин в возресте 27-52 года, 

средний возраст - 40,8 лет. 64% опрошенных являлись 
сотрудниками клиник и медицинских центров г. Тби-
лиси. 

Многофакторный анализ выявил высокий уровень 
знаний о желудочно-кишечных заболеваниях среди 
женщин-инфекционистов со стажем работы в этой 
сфере более 10 лет (p<0,05). Уровень знаний о гемо-
литическо-уремическом синдроме (ГУС) высоким 
оказался среди педиатров (p<0,05).

По мнению авторов, необходимо проведение трей-
нингов для медицинских специалистов с целью повы-
шения уровня знаний о ГУС и диарейных заболева-
ниях, что обеспечит своевременную идентификацию 
этих состояний и квалифицированную медицинскую 
помощь пациентам.
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reziume

samedicino personalis codnis donis Se-
faseba diareebisa da hemolizur-uremiuli 
sindromis Sesaxeb 

1o. CokoSvili, 2n. vefxvaZe, 1T. cercvaZe, 
3T. gabriCiZe, 2m. xorbalaZe

1infeqciuri paTologiis, Sidsisa da klini-
kuri imunologiis samecniero-praqtikuli 
centri; 2Tbilisis saxelmwifo samedicino 
universiteti; 3m. iaSvilis sax. bavSvTa cen-
traluri saavadmyofo, saqarTvelo

kvlevis mizans warmoadgenda samedi-
cino personalis codnis donis Sefaseba 
diareuli daavadebebisa da hemolizur-
uremiuli sindromis (hus) Sesaxeb drou-
li samedicino daxmarebis uzrunvelyofis 
TvalsazrisiT.

gamoyenebuli iyo jvaredin-seqciuri kvle-
vis dizaini. kvlevaSi monawileebi Ser-
Ceuli iyo Tbilisis da saqarTvelos sami 

didi regionuli centris (baTumi, zugdidi 
da quTaisi) klinikebidan. SeirCa 12 klinika, 
maTgan 6 - TbilisSi da or-ori -  TiToeul 
did qalaqSi. monacemebis analizi Catarda 
statistikur programaSi R v3.3.2. monacemebi 
damuSavda aRwerilobiTi statistikis da 
multivariaciuli analizis meTodebiT.

kvlevaSi monawileoba miiRo 366 samedici-
no personalma, saSualo asaki - 40.8 w.,  maTgan 
64% (235) SerCeuli iyo Tbilisis klinikebSi 
da samedicino centrebSi. multivariaciuli 
analizis meSveobiT dadgenilia, rom dia-
reuli daavadebebis Sesaxeb codnis maRali 
done gamovlinda medicinis muSak-qalebSi, 
romelTa samuSao gamocdileba aRemateba 10 
wels infeqciur daavadebebis sferoSi (p<0,05), 
xolo hus-is Sesaxeb codnis donis maCvene-
beli maRali aRmoCnda pediatrebSi (p<0,05).

rekomendebulia samedicino personali-
saTvis treiningebis Catareba diareuli da-
avadebebis da hus-is Sesaxeb codnis donis 
amaRlebis mizniT, rac uzrunvelyofs paci-
entebisaTvis kvalificiuri samedicino dax-
marebis  droul aRmoCenas.

* * *


