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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.



	
Georgian Medical News  
No 9 (318) 2021

© GMN 5 

Содержание:

Дубченко В.С., Макаренко А.Н., Крячкова Л.В.
СРАВНИТЕЛЬНЫЙ АНАЛИЗ ОТДАЛЕННЫХ РЕЗУЛЬТАТОВ ХИРУРГИЧЕСКОГО ЛЕЧЕНИЯ ВЕНТРАЛЬНЫХ ГРЫЖ 
НИЖНЕЙ И СРЕДИННОЙ ЛОКАЛИЗАЦИИ МЕТОДИКАМИ «SUBLAY» И «ТАРР»........................................................... 7

Balytskyy V., Zakharash  M., Kuryk O.
THE RESULTS OF SURGICAL TRATMENT OF COMBINED ANORECTAL DISEASES 
USING RADIO-FREQUENCY AND HIGH-FREQUENCY ELECTROSURGICAL DEVICES................................................... 13 

Agdgomelashvili I., Mosidze B., Merabishvili G., Demetrashvili Z.
COMPARISON OF THE PATIENT-CONTROLLED EPIDURAL AND INTRAVENOUS ANALGESIA AFTER OPEN 
COLORECTAL SURGERY: A RANDOMIZED CONTROLLED TRIAL....................................................................................... 19

Филип С.С., Русин В.В., Гаджега И.И.
ТРАНСФАСЦИАЛЬНЫЙ ТРОМБОЗ В БАССЕЙНЕ БОЛЬШОЙ ПОДКОЖНОЙ ВЕНЫ........................................................ 24

Gurgenidze M., Magalashvili D., Akhmeteli L., Nemsadze G., Lomidze N.
MANAGEMENT OF ESOPHAGEAL PERFORATION: A CASE REPORT................................................................................... 28

Javrishvili V., Aleksidze A., Shurgaia A., Todria M.
ROLE OF DIACARAB (ACETAZOLAMIDE) AND TIMOLOL PREMEDICATION IN PREVENTION 
OF CATARACT PHACOEMULSIFICATION COMPLICATIONS................................................................................................. 35

Помпий А.А., Борисенко Е.Н., Керимова Т.Н., Помпий Э.С.
ИССЛЕДОВАНИЕ ЭФФЕКТИВНОСТИ ПРЯМОЙ РЕСТАВРАЦИИ ФРОНТАЛЬНОЙ ГРУППЫ ЗУБОВ РАЗЛИЧНЫМИ 
ФОТОКОМПОЗИТНЫМИ МАТЕРИАЛАМИ.............................................................................................................................. 38

Гуйтер О.С., Олейников А.А., Мжаванадзе Н.Д., Калиновский С.И.
ПРИМЕНЕНИЕ ОКРАШИВАНИЯ СЛИЗИСТОЙ ОБОЛОЧКИ ПОЛОСТИ РТА ДЛЯ КОНТРОЛЯ 
ЗА ТЕЧЕНИЕМ СКРЫТЫХ ВОСПАЛИТЕЛЬНЫХ ЯВЛЕНИЙ НА ЭТАПЕ ФОРМИРОВАНИЯ 
ПРОТЕЗНОГО ЛОЖА С ПОМОЩЬЮ ИММЕДИАТ-ПРОТЕЗОВ............................................................................................ 43

Slabkovskaya A., Divnich A., Abramova M., Slabkovsky R., Alimova A., Lukina G.
CLINICAL AND RADIOGRAPHIC CHANGES FOLLOWING ORTHODONTIC INTRUSION 
OF OVERERUPTED MAXILLARY MOLARS WITH TWO MINI-IMPLANTS.......................................................................... 50

Zrazhevska A., Savonik S.
CORRECTION OF DENTAL ARCHES DIMENSIONS IN CHILDREN WITH DENTITION DEFECTS IN THE PERIOD 
OF MIXED OCCLUSION USING NON-REMOVABLE ORTHODONTIC PROSTHESIS APPLIANCE.................................... 56

Horlenko O., Lenchenko A., Pushkarenko O., Kossey G., Tomey A.
IMPAIRMENT OF PEROXISOME BIOGENESIS IN THE SPECTRUM 
OF ZELLWEGER SYNDROME (CLINICAL CASE)...................................................................................................................... 60 

Pryvalova N., Shatillo A., Tantsura L., Pylypets O., Tretiakov D.
APPLICATION OF SERIAL MOTOR REACTION INDICATORS AS MARKERS 
OF FUNCTIONAL CONDITION DYNAMICS IN CHILDREN WITH EPILEPSY....................................................................... 67

Patsia L., Lartsuliani K., Intskirveli N., Ratiani L.
LIPOMATOUS HYPERTROPHY OF THE INTERATRIAL SEPTUM – A BENIGN HEART 
ANOMALY CAUSING UNEXPECTED PROBLEM IN ELECTROPHYSIOLOGY (CASE REPORT)....................................... 72

Netyazhenko V., Bazhenova N.
THE INFLUENCE OF HYPERCHOLESTEROLEMIA AND CONCOMITANT STATIN THERAPY ON THE STATE 
OF PLATELET-PLASMA HEMOSTASIS IN PATIENTS 
WITH ESSENTIAL HYPERTENSION AND NON-ALCOHOLIC FATTY LIVER DISEASE...................................................... 75

Asanov E., Duzhak G., Golubova Y., Dyba I., Asanova S.
APPLICATION OF HYPOXIC TRAINING IN ELDERLY PATIENT WITH CHRONIC OBSTRUCTIVE PULMONARY 
DISEASE: IMPACT ON THE STATE OF MICROCIRCULATION................................................................................................ 81

Dzhun Ya., Mankovsky G., Rudenko N., Mankovsky B., Marushko Ye.
THE EFFECT OF INCREASED ADHERENCE TO GLYCEMIC CONTROL ON CORONARY HEART DISEASE 
AND QUALITY OF LIFE IN PATIENTS WITH CONCOMITANT IMPAIRED GLUCOSE METABOLISM............................. 86



6

	
Медицинские новости грузии

cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

Kolov G., Grytsay M., Tsokalo V., Fishchuk L., Rossokha Z.
VARIANTS OF IL1 (C3954T, RS1143634), PON1 (C108T, RS705379) GENES AS PROGNOSTIC MARKERS 
OF OSTEOMYELITIS RISK AND ITS COMPLICATIONS........................................................................................................... 93

Iaremenko O., Mykytenko G.
Achievement of clinical remission in patients with 
rheumatoid arthritis depending on the ACCP- and RF-serological status..................................... 99

Bochorishvili E., Abramidze T., Gotua M.
EVALUATION OF ANTINUCLEAR ANTIBODIES IN GEORGIAN ALLERGIC PATIENTS 
POLYSENSITIZED WITH CROSS REACTIVE ALLERGENS.................................................................................................... 105

Кайсинова А.С., Ачабаева А.Б., Старокожко Л.Е., Гайдамака И.И., Кайсинова Е.К., Казаков В.Ф.
ПРИРОДНЫЕ ЛЕЧЕБНЫЕ ФАКТОРЫ В МЕДИЦИНСКОЙ РЕАБИЛИТАЦИИ ПАЦИЕНТОВ 
С ПОСТКОВИДНЫМ СИНДРОМОМ НА АМБУЛАТОРНОМ ЭТАПЕ...................................................................................110

Panchulidze M., Grdzelidze T., Kvanchakhadze R.
INFLUENCE OF VARIOUS FACTORS ON THE VITAMIN D LEVELS
IN MENOPAUSAL WOMEN LIVING IN KVEMO KARTLI........................................................................................................114 

Jgarkava M., Pantsulaia I., Rukhadze R., Karanadze N., Chikovani T.
ASSOCIATION OF IL-10 AND RESISTIN IN APPARENTLY HEALTHY ELDERLY POPULATION......................................119

Oberkanins C., Pagava K., Babikyan D., Korinteli I.A., Phagava H., Hayrapetian H., Kriegshäuser G., Sarkisian T.
ALPHA- AND BETA-GLOBIN GENE MUTATIONS IN GEORGIA AND ARMENIA............................................................... 124

Botchorishvili N., Mikeladze N., Dzagnidze A., Mikava N., Janelidze M. 
EVALUATION OF COGNITIVE IMPAIRMENT IN PATIENTS WITH MULTIPLE SCLEROSIS 
USING GEORGIAN LANGUAGE MONTREAL COGNITIVE ASSESSMENT......................................................................... 128 

Волошина Н.П., Василовский В.В., Негреба Т.В., Сухоруков В.В., Киржнер В.М.
КЛИНИКО-МАТЕМАТИЧЕСКИЙ АНАЛИЗ ВЗАИМООТНОШЕНИЙ МЕЖДУ ХАРАКТЕРОМ ПРОГНОЗА 
И ОСОБЕННОСТЯМИ ДЕБЮТОВ ПРИ РАЗНЫХ ТИПАХ ТЕЧЕНИЯ РАССЕЯННОГО СКЛЕРОЗА............................... 132

Dolidze T., Makharadze M., Uchaneishvili S., Nioradze N., Laliashvili L.
NEW ASPECTS OF THE INTERACTION OF COPPER (II) WITH SERUM ALBUMIN: 
VOLTAMMETRIC AND MICROCALORIMETRIC STUDIES.................................................................................................... 139

Semenenko S., Semenenko A., Khrebtii H., Bodnar R., Semenenko N.
THE EFFECT OF ADEMOL ON THE DNA FRAGMENTATION OF CEREBRAL CORTEX CELLS 
IN RATS WITH EXPERIMENTAL TRAUMATIC BRAIN INJURY............................................................................................ 143

Tavdishvili E., Modebadze I., Bakuradze E., Rusishvili L., Berulava M., Dzidziguri D.
ISOLATION AND COMPERATIVE STUDY OF THE GROWTH INHIBITING THERMOSTABLE PROTEIN COMPLEX 
FROM THE BONE MARROW OF THE ADULT MICE............................................................................................................... 147 

Jaliashvili Z., Medoidze T., Melikishvili Z., Chanishvili A., Petriashvili G., Lomidze L.
LASER INDUCED FLUORESCENCE OF SKIN: SUPERPOSITION OF SPECTRAL INTENSITIES...................................... 151 

Nadiradze I., Chigogidze N.
“AMPHICEZINE”: NEW APPROACHES TO FIGHTING CANCER PRELIMINARY THEORETICAL 
AND EXPERIMENTAL (IN VITRO) MESSAGE.......................................................................................................................... 156

Hayduchok I.
SUPPORTIVE PHARMACOTHERAPY FOR SYSTEMIC AUTOIMMUNE DISEASES 
WITH HYPERIMMUNOCOMPLEX SYNDROME (EXPERIMENTAL RESEARCH)............................................................... 159

Кравченко И.Г., Рудык Ю.С., Меденцева Е.А.
КЛИНИЧЕСКАЯ ЭФФЕКТИВНОСТЬ ПРЕДСТАВИТЕЛЯ НОВОГО КЛАССА ИНОТРОПНЫХ СРЕДСТВ - 
ПРЯМОГО АКТИВАТОРА МИОЗИНА КАРДИОМИОЦИТОВ ОМЕКАМТИВ МЕКАРБИЛА 
ПРИ СЕРДЕЧНОЙ НЕДОСТАТОЧНОСТИ СО СНИЖЕННОЙ ФРАКЦИЕЙ ВЫБРОСА ЛЕВОГО ЖЕЛУДОЧКА.......... 165

Корчева Т.В., Невельская-Гордеева Е.П.
ПРАВОВЫЕ И МОРАЛЬНО-ФИЛОСОФСКИЕ ПРОБЛЕМЫ ЭВТАНАЗИИ......................................................................... 172



	
Georgian Medical News  
No 9 (318) 2021

© GMN 7 

В последние годы наблюдается увеличение числа опери-
рованных и повторно оперированных пациентов с рециди-
вом вентральных грыж, в том числе и послеоперационными 
вентральными грыжами. За последние 25 лет число паци-
ентов с данной патологией увеличилось в 8-10 раз [4,9], что 
отражается в росте числа повторных операций и объясня-
ется прогрессированием патологического процесса и усиле-
нием проявлений недостаточности различных типов тканей 
передней брюшной стенки [8]. Отсутствие восстановления 
нормальных анатомических характеристик передней стенки 
живота, в т.ч. за счет хирургической реконструкции топо-
графоанатомических параметров, лишает пациентов воз-
можности эффективного восстановления соответствующих 
функций брюшной стенки и нормальных взаимоотношений 
тканей и органов, контактирующих со стенкой в области 
локализации грыжевого дефекта. Таким образом, создает-
ся комплекс патогенетических предпосылок для рецидива 
грыжевых патологий в отдаленном послеоперационном пе-
риоде [5,7], что диктует необходимость определения опти-
мального способа лечения вентральных грыж с учетом как 
персональных показаний к оперативному вмешательству, 
так и особенностей его проведения.

Для пластики вентральных грыж используются син-
тетические протезы, размещаемые надапоневротически 
(«оnlay») или ретромускулярно («sublay»), что позволяет 
восстановить кровоснабжение мягких тканей и улучшить 
иннервационные процессы при реконструкции брюшной 
стенки в условиях использования протезов при лечении 
грыж больших размеров [7] и реконструктивных оператив-
ных вмешательствах при рецидивных грыжах для коррек-
ции передней брюшной стенки [10,12].

Использование принципов и технологий лапароскопи-
ческой герниопластики является ответом на практические 
запросы хирургии послеоперационных вентральных грыж. 
Этот прогрессивный метод лечения позволяет в короткие 
сроки восстановить строение и послойную органострукту-
ру брюшной стенки после завершения пластической пере-
стройки ее апоневроза, поперечно-полосатых мышц и от-
сутствие негативного влияния на них имплантатов [1,2]. О 
вышеизложенном свидетельствует ультрасонографическая 
картина брюшной стенки по данным линейной гиперэхо-
генной структуры без дополнительных эхотеней, новооб-
разований, патологических структур и накопления свобод-
ной жидкости, без формирования определенных полостей 
и хронических воспалительных образований. Отдельные 
авторы также отмечают положительные непосредственные 
и отдаленные результаты лапароскопии пациентов с вен-
тральными грыжами [6].

Целью исследования явилось сравнение отдаленных ре-
зультатов, качества жизни, клинической картины, клинико-

анатомических изменений при лечении вентральных грыж 
различными методиками.

Материал и методы. Исследование выполнено на базе 
хирургического отделения Государственного учреждения 
«Специализированная многопрофильная больница №1 Ми-
нистерства здравоохранения Украины» и кафедре общей 
хирургии Государственного учреждения «Днепровский го-
сударственный медицинский университет Министерства 
здравоохранения Украины». В период с 2013 по 2019 гг. про-
оперировано 405 пациентов, средний возраст - 57±7,55 г., кото-
рые в зависимости от метода оперативного вмешательства 
разделены на 2 группы: I группу (n=254) пациенты, проопе-
рированные по методике трансабдоминальной преперито-
ниальной пластики (ТАРР) с применением разработанной 
методики отпрепаровки брюшины (110 мужчин, 144 жен-
щин), II группу (n=151) пациенты, прооперированные по 
методике «sublay» (72 мужчин, 79 женщин). Оперативные 
вмешательства проводились классической «sublay» мето-
дикой и лапароскопической с преперитонеальным располо-
жением сетчатого импланта. Разработана тактика операции 
для лечения двусторонних паховых грыж, при которой ла-
пароскопически, после стандартной сепарации брюшины 
в паховых областях с перемещением грыжевых мешков в 
брюшную полость, отслаивается мочевой пузырь от костей 
лонного сочленения и выше на 10-15 см, с последующим 
протезированием обеих паховых областей и превезикуляр-
ного пространства единым сетчатым имплантом 30*10 см 
[3]. На основании этого оперативного вмешательства была 
разработана методика операций при вентральных грыжах 
нижней и срединной локализации, при которых во время 
оперативного вмешательства определяется дефицит брю-
шины для перитонизации сетчатого импланта. Методика 
основана на идентичной сепарации брюшины паховых об-
ластей с двух сторон и мочевого пузыря, однако ретрове-
зикальное пространство сепарируется до пупочного кольца, 
вследствие чего освобождается достаточно большой и под-
вижный лоскут брюшины, который позволяет перитонизи-
ровать протез на высоту до М3 по SWR- классификации. 

Обследование прооперированных больных в позднем по-
слеоперационном периоде происходило в сроки от 6 мес 
до 4 лет в условиях стационара. Больным проводился сбор 
жалоб, физикальный осмотр, УЗИ зоны оперативного вме-
шательства в 2D режиме, допплерография и эластография, 
анкетирование с помощью опросника SF-36 [11].

Статистическая достоверность между полученными дан-
ными определена посредством t-критерия Стьюдента <0,05.

Результаты и обсуждение. В ряде случаев больные от-
мечали периодические болевые ощущения в зоне опера-
тивного вмешательства во время физических нагрузок, в 
основном, прооперированные методом «sublaу», однако в 

СРАВНИТЕЛЬНЫЙ АНАЛИЗ ОТДАЛЕННЫХ РЕЗУЛЬТАТОВ 
ХИРУРГИЧЕСКОГО ЛЕЧЕНИЯ ВЕНТРАЛЬНЫХ ГРЫЖ НИЖНЕЙ 

И СРЕДИННОЙ ЛОКАЛИЗАЦИИ МЕТОДИКАМИ «SUBLAY» И «ТАРР» 

Дубченко В.С., Макаренко А.Н., Крячкова Л.В.

Межрегиональная академия управления персоналом, Киев; Национальный медицинский 
университет им. А.А. Богомольца, Киев; Днепровский государственный медицинский университет, Украина
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большинстве случаев это не ограничивало пациентов в по-
вседневной жизни. При осмотре и пальпации зоны опе-
ративного вмешательства патологических изменений 
не отмечалось. Что касается осложнений в отдаленном 
периоде, рецидив грыжи возник у одного больного, про-
оперированного методом ТАРР и у двух больных, проо-
перированных «sublaу» методом, причем в одном случае 
рецидива после открытого оперативного вмешательства 
диагноз установлен после КТ исследование, на котором 
визуализировали расхождение внутренних листков апо-
невроза в нижнем полюсе раны с формированием вну-
тренней грыжи между внутренним листком апоневроза 
и сетчатым имплантом. При физикальном исследовании 
грыжевое выпячивание не определялось, клиническим 
проявлением патологического состояния был эпизод ча-
стичной кишечной непроходимости, периодические бо-
левые ощущения в области послеоперационного рубца с 
иррадиацией в эпи- и мезогастральной областях.

При УЗИ зоны оперативного вмешательства определя-
лось расположение сетчатого имплантата в тканях передней 
брюшной стенки. У больных, прооперированных методом 
ТАРР смещение сетчатого имплантата наблюдалось в двух 
(5,55%) случаях. У больных, прооперированных методом 
«sublaу» в 6 (14,63%) случаях определялось деформирова-
ние и сморщивание сетчатого имплантата, однако это не по-
влияло на результат лечения пациентов.

Следующим шагом было определение спаечного процес-
са в зоне оперативного вмешательства. Для этого, во время 
УЗИ исследования УЗ датчик фиксировался на передней 
брюшной стенке, больного просили изменить положение 
тела (вернуться на бок), во время этого наблюдали за сме-
щением прилегающих к передней брюшной стенки органов.

В результате наблюдения установлено, что у больных, 
прооперированных методом ТАРР, спаечный процесс на-
блюдался у 6 (16,67%) больных, тогда как в группе опери-
рованных методом «sublaу» спаечный процесс наблюдал-
ся у 38 (92,68%) пациентов. У больных, оперированных 
«sublaу» методом, определялся показатель фиброза, ассоци-
ированного с имплантатом, который визуализировался при 
УЗ исследовании в виде неравномерного гиперэхогенного 

слоя измененной мышечной ткани, толщина этого слоя ко-
лебалась в пределах от 0,5 до 1,8 мм.

Исследование толщины брюшина-протез-апоневроза 
проводилось на 6-48 месяце после оперативного вмеша-
тельства. Установлена статистически достоверная разница 
(р<0,001) в толщине брюшина-протез-апоневроз при ис-
пользовании различных методик. Толщина была больше на 
1,17 мм (42,40%) спустя 6-48 месяцев после оперативных 
вмешательств во всей группе пациентов при использовании 
методики «sublaу» в сравнении с методикой ТАРР.

После 6-48 месяцев зафиксированы достоверные разли-
чия (р<0,001) в зависимости от пола пациентов: у мужчин 
при использовании методики «sublaу» толщина брюшина-
протез-апоневроз была больше на 1,15 мм (42,43%) в срав-
нении с методикой ТАРР, а у женщин – на 1,16 мм (42,09%).

Следует отметить, что в группе пациентов, проопериро-
ванных по методике «sublaу» средние значения ассоцииро-
ванного фиброза ткани составили 1,01±0,48 мм, у мужчин 
- 0,98±0,51 мм, а у женщин - 1,01±0, 47 мм.

Результаты допплерографии сосудов в зоне размещения 
сетчатого имплантата диаметром 3,5±0,4 мм (таблица 2) 
показали статистически достоверную разницу (р<0,05) спу-
стя 6-48 месяцев после оперативных вмешательств во всей 
группе пациентов при использовании двух методик. При 
допплерографии сосудов в области оперативного вмеша-
тельства в группе больных, прооперированных по методи-
ке ТАРР, отмечалось восстановление показателей скорости 
кровотока, которая находилась в пределах 42-54 см/с, а в 
группе больных, прооперированных по методике «sublaу», 
скорость кровотока была в пределах 38-54 см/с. Так, при 
использовании методики «sublaу», скорость кровотока, в 
среднем, была меньше на 4,76 см/с (на 3,54%) в сравнении 
с методикой ТАРР.

Скорость кровотока при методике ТАРР является бы-
строй, так как не нарушалось пространство между мышцей 
и апоневрозом, т.е. методика является менее травматичной.

Достоверная разница (р<0,01) в зависимости от пола па-
циента зафиксирована только у мужчин. При использовании 
методики «sublaу» скорость кровотока была меньше на 4,76 
см/с (8,99%) в сравнении с методикой ТАРР.

Таблица 1. Показатели толщины брюшина-протез-апоневроз спустя 6-48 месяцев после оперативного вмешательства

Группа пациентов
Толщина брюшина-протез-апоневроза, мм (6-48 месяц)

Методика «sublaу» Методика ТАРР

Мужчины 2,72±0,43* 1,57±0,29*

Женщины 2,76±0,2** 1,60±0,26**

Всего 3,8±0,2*** 3,3±0,4***
Данные представлены как среднее±среднее квадратичное отклонение; * - статистически достоверная разница при 

р<0,001; ** - статистически достоверная разница при р<0,001; *** - статистически достоверная разница при р<0,001

Таблица 2. Результаты исследований скорости кровотока сосудов в зоне размещения сетчатого имплантата 
спустя 6-48 месяцев после оперативных вмешательств

Группа пациентов
Скорость кровотока сосудов, см/с

Методика «sublaу» Методика ТАРР

Мужчины 41,07±5,37* 45,83±4,18*

Женщины 46,04±4,98 47,67±3,24

Всего 45,15±4,93** 47,50±3,25**
Данные представлены как среднее±среднее квадратичное отклонение; * - статистически достоверная разница при 

р<0,001; ** - статистически достоверная разница при р<0,001; *** - статистически достоверная разница при р<0,001
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Таблица 3. Результаты исследований эластичности рубца, кПа, спустя 6-48 месяцев после оперативных вмешательств

Группа пациентов
Эластичность рубца, кПа

Методика «sublaу» Методика ТАРР

Мужчины 103,43±16,05 105,22±28,50

Женщины 104,48±22,55* 132,83±21,63*

Всего 104,12±20,36** 132,83±21,59**
Данные представлены как среднее±среднее квадратичное отклонение; * - статистически достоверная разница при 

р<0,001; ** - статистически достоверная разница при р<0,001; *** - статистически достоверная разница при р<0,001

Таблица 4. Результаты исследования качества жизни в отдаленном послеоперационном периоде

Параметр
 

Методика «sublaу» Методика ТАРР

Среднее СКО Среднее СКО

Физический компонент здоровья 47,78* 4,27 51,28* 5,95

Психологический компонент здоровья 43,06** 4,31 47,87** 7,25

Физическое функционирование 80,98** 13,70 91,00** 11,87

Ролевое функционирование, обусловленное 
физическим состоянием 67,68 19,50 74,29 28,11

Интенсивность боли 65,00** 15,93 78,06** 20,89

Общее состояние здоровья 59,83*** 6,16 69,37*** 9,11

Жизненная активность 59,63* 8,71 66,71* 12,18

Социальное функционирование 66,22* 12,88 75,36* 16,46

Ролевое функционирование, обусловленное 
эмоциональным состоянием 55,28 24,45 62,86 33,11

Психическое здоровье 65,37*** 9,92 75,49*** 12,11
СКО – среднее квадратическое отклонение; *- статистически достоверная разница при р<0,05; 

**- статистически достоверная разница при р<0,005; ***- статистически достоверная разница при р<0,001

В сравнении с ранним послеоперационным периодом 
значение скорости кровотока сосудов достоверно (р<0,01) 
увеличилось только в группе пациентов, прооперированных 
по методике «sublaу» – на 7,43%. В группе пациентов, про-
оперированных по методике ТАРР достоверных изменений 
не установлено.

Результаты исследования эластографии рубца спустя 6-48 
месяцев после оперативных вмешательств (таблица 3) по-
казали достоверную разницу (р<0,001) для всей группы па-
циентов в зависимости от использованной методики. При 
использовании методики «sublaу» значение эластичности 
рубца были меньше на 27,81 кПа (27,57%) в сравнении с 
методикой ТАРР.

Достоверная разница (р<0,01) в зависимости от пола 
пациента зафиксирована только у женщин. При исполь-
зовании методики «sublaу» значение эластичности рубца 
было меньше на 28,35 кПа (на 27,14%) в сравнении с ме-
тодикой ТАРР.

Исследование эластографии в группе больных, проопери-
рованных по методике ТАРР выявило более равномерную 
плотность рубца в зоне импланта, показатель варьировал в 
пределах 98-168 кПа, а в группе больных оперированных по 
методике «sublaу» показатель плотности был в пределах 70 
138 кПа. Разница в показателях связана в первую очередь 
с тем, что толщина слоя брюшина-апоневроз-имплантат-
мышца-фиброзноизмененный мышечный слой, входящий в 
послеоперационный рубец.

По данным эластографии рубца разница в плотности объ-

ясняется тем, что рубец при ТАРР более равномерный, нет 
ассоциированного с имплантатом зоны фиброза мышцы, а 
также при ТАРР методике почти не зафиксировано скопле-
ний жидкости у протеза.

При анкетировании больных по шкале SF-36 определял-
ся физический компонент здоровья (PH) и психологиче-
ский компонент (MH) здоровья с помощью восьми шкал: 
физического функционирования (PF), ролевого функцио-
нирования, обусловленного физическим состоянием (RP), 
интенсивность боли (BP), общее состояние здоровья (GH), 
жизненная активность (VT), социальное функционирова-
ние (SF), ролевое функционирование, обусловленное эмо-
циональным состоянием (RE), психическое здоровье (MH). 
После определения показателей проводилось сравнение 
между группами больных, прооперированных по методи-
кам «sublaу» и ТАРР. Результаты опросов группируют в 8 
показателей, формирующих собой 2 комплексных показа-
теля - физический компонент здоровья и психологический 
компонент здоровья (таблица 4).

Значение комплексного показателя физического компо-
нента здоровья включают в себя показатели физического 
функционирования, ролевого функционирования, обуслов-
ленного физическим состоянием, интенсивности боли и об-
щего состояния здоровья. Значение данного комплексного 
показателя в группе пациентов, оперированных по методи-
ке «sublaу» составило 47,78±4,27 балла и было достоверно 
(р<0,05) ниже на 6,83% в сравнении с таковыми пациентов, 
оперированных по методике ТАРР (51,28±5,95 балла).
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Таблица 5. Результаты исследования качества жизни в отдаленном послеоперационном периоде 
в зависимости от пола пациента

Женщины

Параметр
Методика «sublaу» Методика ТАРР

Среднее СКО Среднее СКО

Физический компонент здоровья 48,03* 6,35 51,99* 6,23

Психологический компонент здоровья 42,59** 4,96 47,91** 6,39

Физическое функционирование 81,30* 16,03 91,18* 13,87

Ролевое функционирование, обусловленное физическим 
состоянием 69,44 25,32 77,94 23,19

Интенсивность боли 65,37** 17,70 79,94** 19,74

Общее состояние здоровья 57,89*** 11,20 69,47*** 8,60

Жизненная активность 58,52** 13,07 67,94** 13,47

Социальное функционирование 67,69 13,95 75,74 15,61

Ролевое функционирование, обусловленное 
эмоциональным состоянием 56,79 25,85 66,67 31,18

Психическое здоровье 63,26*** 11,48 75,76*** 10,44

Мужчины

Параметр Методика «sublaу» Методика ТАРР

Среднее СКО Среднее СКО

Физический компонент здоровья 47,32 5,36 50,62 5,77

Психологический компонент здоровья 43,97 6,15 47,83 8,16

Физическое функционирование 80,36** 12,93 90,83** 10,04

Ролевое функционирование, обусловленное физическим 
состоянием 64,29 33,56 70,83 32,37

Интенсивность боли 64,29 14,32 76,28 22,34

Общее состояние здоровья 63,57 10,04 69,28 9,82

Жизненная активность 61,79 7,99 65,56 11,10

Социальное функционирование 63,39** 13,40 75,00** 17,68

Ролевое функционирование, обусловленное 
эмоциональным состоянием 52,38 31,26 59,26 35,34

Психическое здоровье 69,43 11,38 75,22 13,81
СКО – среднее квадратическое отклонение; * - статистически достоверная разница при р<0,05; 

** - статистически достоверная разница при р<0,005; *** - статистически достоверная разница при р<0,001

Значение комплексного показателя психологического 
компонента здоровья включают в себя показатели социаль-
ного функционирования, ролевого функционирования, об-
условленного эмоциональным состоянием, психического здо-
ровья и жизненной активности. Показатель психологического 
компонента здоровья в группе пациентов, оперированных по 
методике «sublaу», составил 43,06±4,31 балла и были досто-
верно (р<0,005) ниже на 10,05% в сравнении с пациентами, 
оперируемыми по методике ТАРР (47,87±7,25 балла).

Также достоверно (р<0,05) меньшие значения в группе 
методики «sublaу» в сравнении с методикой ТАРР установ-
лены для показателей жизненной активности и социального 
функционирования - на 10,61% и 12,13%, соответственно. 
Жизненная активность подразумевает ощущение себя пол-
ным сил и энергии или, наоборот, обессиленным. Низкие 

баллы свидетельствуют об усталости пациента, снижении 
жизненной активности. Социальное функционирование 
определяется степенью, в которой физическое или эмоци-
ональное состояние ограничивают социальную активность 
(общение). Низкие баллы свидетельствуют о значительном 
ограничении социальных контактов, снижении уровня об-
щения в связи с ухудшением физического и эмоционального 
состояния.

Показатель физического функционирования отражает 
степень, в которой физическое состояние ограничивает вы-
полнение физических нагрузок (самообслуживание, ходьба, 
подъем по лестнице, переноска тяжестей). Низкие показа-
тели по этой шкале свидетельствуют о том, что физическая 
активность пациента значительно ограничена состоянием 
его здоровья. Его значение в группе пациентов, оперирован-
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ных по методике «sublaу» были достоверно (р<0,005) ниже 
на 11,02% в сравнении с пациентами, оперированными по 
методике ТАРР.

Показатель интенсивности боли отражает ее влияние 
на способность заниматься повседневной деятельностью, 
включая работу по дому и вне дома. Низкие показатели по 
этой шкале свидетельствуют о том, что боль значительно 
ограничивает активность пациента. Значение данного па-
раметра в группе пациентов, оперированных по методике 
«sublaу», было достоверно (р<0,005) ниже на 16,73% в срав-
нении с пациентами, оперированными по методике ТАРР.

Установлена существенная достоверная разница (р<0,001) 
в показателях общего состояния здоровья и психического 
здоровья. В группе с методикой «sublaу» значения были 
меньше на 13,76% и 13,41%, соответственно, в сравнении 
с методикой ТАРР. Показатель общего состояния здоровья 
подразумевает оценку пациентом своего состояния здоро-
вья в настоящее время и в перспективе лечения. Чем ниже 
является балл по этой шкале, тем ниже оценка состояния 
здоровья. Показатель психического здоровья характеризует 
настроение, наличие депрессии, тревоги, положительных 
эмоций. Низкие показатели свидетельствуют о наличии 
депрессивных, тревожных переживаний, психического не-
благополучия.

Показатель ролевого функционирования, обусловленный 
физическим состоянием, отражает влияние физического 
состояния на повседневную ролевую деятельность - рабо-
та, выполнение повседневных обязанностей. Достоверных 
различий по этому показателю не установлено. Низкие по-
казатели по этой шкале свидетельствуют, что повседневная 
деятельность весьма ограничена физическим состоянием 
пациента.

Не установлено достоверных различий в показателях 
ролевого функционирования, обусловленного эмоциональ-
ным состоянием, оценивающим степень, в которой эмоцио-
нальное состояние мешает выполнению работы или другой 
повседневной деятельности, включая большие затраты вре-
мени, уменьшение объема работы, снижение ее качества. 
Низкие показатели по этой шкале интерпретируются как 
ограничение в выполнении повседневной работы и объяс-
няются ухудшением эмоционального состояния.

Анализ результатов анкетирования с учетом пола паци-
ентов выявил ряд различий, в частности среди пациентов 
женщин, прооперированных по методике «sublaу», значе-
ния шкалы физического компонента здоровья были досто-
верно (р<0,05) меньше - на 7,62% в сравнении с методикой 
ТАРР; значения по психологическому компоненту здоровья 
и жизненной активности также были достоверно меньше 
(р<0,005) на 11,10% и 13,87%, соответственно (таблица 5).

Значение по показателям общего состояния здоровья и 
психического здоровья были достоверно меньше (р<0,005) 
среди пациентов женщин, прооперированных по методике 
«sublaу» в сравнении с методикой ТАРР на 16,67% и 16,51% 
соответственно.

По показателям ролевого функционирования, обуслов-
ленного физическим и эмоциональным состояниями, до-
стоверной разницы среди женщин не установлено.

Среди пациентов мужчин статистически достоверная раз-
ница установлена только в показателях физического и со-
циального функционирования. Так, у прооперированных 
по методике «sublaу» результаты по этим показателям были 
меньше на 11,53% и 15,48%, соответственно, в сравнении с 
методикой ТАРР.

Выводы. Таким образом, по данным обследования боль-
ных в отдаленном послеоперационном периоде установле-
но, что после использования методики ТАРР клинико-функ-
циональные результаты были более обнадеживающими в 
сравнении с методикой «sublay». По многим показателям 
(качество жизни, клиническая картина, клинико-анатомиче-
ские изменения в области послеоперационного рубца, его 
анатомо-функциональное состояние, особенности регио-
нального кровообращения) выполнение ТАРР с применени-
ем разработанной методики отпрепаровки брюшины имеет 
несомненные преимущества перед другими методиками 
герниопластики. Более того, разработанный способ при его 
высокой технологичности технически легко выполяем тех-
нически при определенной подготовке, в том числе и при 
вентральных грыжах различных размеров, расположенных 
не только в нижних участках живота, М4-М5-L3 по SWR 
классификации, но и в более высоких областях (срединной 
локализации) М3. Анализ полученных в результате иссле-
дования данных выявил четкие параллели между клиниче-
ской картиной и анатомо-функциональными показателями 
зоны аффектации (участки вмешательства), послеопераци-
онного рубца, которые коррелируют между собой и дока-
зывают объективность достигнутого конечного результата.
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SUMMARY

COMPARATIVE ANALYSIS OF LONG-TERM RESULTS 
OF SURGICAL TREATMENT OF VENTRAL HERNIAS 
OF LOWER AND MEDIUM LOCALIZATION BY “SUB-
LAY” AND “TAPP” METHODS

Dubchenko V., Makarenko O., Kryachkova L.

Interregional Academy of Personnel Management, Kiev; Na-
tional Medical University. A.A. Bogomolets, Kiev; Dnipro State 
Medical University, Ukraine

The aim of this study was comparing the long-term results 
of the quality of life, clinical picture, clinical and anatomical 
changes in the treatment of ventral hernias by various methods. 
In the period from 2013 to 2019, 405 patients were operated on, 
which were divided into 2 groups according to the method of 
surgical intervention - 254 patients operated on according to the 
TAPP method (110 men, 144 women), 151 patients were oper-
ated on according to the “sublay” method (72 men, 79 women). 
The results of the study showed that in many indicators (qual-
ity of life, clinical picture, clinical and anatomical changes in 
the area of the postoperative scar, its anatomical and functional 
state, features of regional blood circulation), performing TAPP 
using the developed technique of peritoneal dissection has un-
doubted advantages over other hernioplasty techniques.

Keywords: ventral hernias, surgical treatment, long-term re-
sults, TAPP method, sublay” method.

РЕЗЮМЕ

СРАВНИТЕЛЬНЫЙ АНАЛИЗ ОТДАЛЕННЫХ РЕ-
ЗУЛЬТАТОВ ХИРУРГИЧЕСКОГО ЛЕЧЕНИЯ ВЕН-
ТРАЛЬНЫХ ГРЫЖ НИЖНЕЙ И СРЕДИННОЙ ЛОКА-
ЛИЗАЦИИ МЕТОДИКАМИ «SUBLAY» И «ТАРР» 

Дубченко В.С., Макаренко А.Н., Крячкова Л.В.

Межрегиональная академия управления персоналом, Киев; 
Национальный медицинский университет им. А.А. Бого-
мольца, Киев; Днепровский государственный медицинский 
университет, Украина

 
Отсутствие восстановления нормальных анатомических 

характеристик передней стенки живота в постоперационном 
периоде лишает пациентов возможности эффективного вос-
становления соответствующих функций брюшной стенки. 

Цель исследования - сравнение отдаленных результатов, 

показателей качества жизни, клинической картины, кли-
нико-анатомических изменений при лечении вентральных 
грыж различными методиками. 

В период с 2013 по 2019 гг. прооперировано 405 пациен-
тов, средний возраст - 57±7,55 г., которые с учетом метода 
оперативного вмешательства разделены на 2 группы – 254 
пациента (110 мужчин, 144 женщин) прооперированы по 
методике ТАРР с применением разработанной методики 
отпрепаровки брюшины; 151 пациент (72 мужчин, 79 жен-
щин) прооперирован по методике «sublay». 

Результаты исследования выявили, что по многим показа-
телям (качество жизни, клиническая картина, клинико-ана-
томические изменения в области послеоперационного руб-
ца, его анатомо-функциональное состояние, особенности 
регионального кровообращения) метод ТАРР в сочетании 
с разработанной методикой отпрепаровки брюшины имеет 
несомненные преимущества перед другими методиками 
герниопластики.

reziume

qveda da Sua lokalizaciis ventraluri 
Tiaqrebis “SUBLAY” da “ТАРР” meTodikebiT qirur-
giuli mkurnalobis Soreuli Sedegebis Sedare-
biTi analizi

v.dubCenko, a.makarenko, l.kriaCkova

personalis marTvis regionTaSorisi akademia, 
kievi; a.bogomolecis sax. erovnuli samedicino 
universiteti; dnepris saxelmwifo samedicino 
universiteti, ukraina

postoperaciul periodSi muclis wina kedlis  
normaluri anatomiuri maxasiaTeblebis aRdge-
nis problemuroba SeuZlebels xdis pacient-
TaTvis  muclis kedlis Sesabamisi funqciebis 
efeqtur aRdgenas.
kvlevis mizans warmoadgenda Soreuli Sede-

gebis, sicocxlis xarisxis maCveneblebis, klini-
kuri suraTis, klinikur-anatomiuri cvlilebebis 
Sedareba ventraluri Tiaqrebis sxvadasxva meTo-
diT mkurnalobis dros. 2013-2019 ww. naopera-
ciebia 405 pacienti, romlebic, operaciuli Care-
vis meTodis gaTvaliswinebiT, daiyo 2 jgufad: 
254 pacienti (110 mamakaci, 144  qali) naoperaciebi 
“ТАРР” meTodikiT peritoneumis preparirebis Se-
muSavebuli meTodis gamoyenebiT; 151 pacienti (72 
mamakaci, 79 qali) naoperaciebi “SUBLAY” meTo-
dikiT. 
kvlevis SedegebiT gamovlinda, rom bevri maCve-

neblis mixedviT (sicocxlis xarisxi, klinikuri 
suraTi, klinikur-anatomiuri cvlilebebi opera-
ciisSemdgomi nawiburis midamoSi, misi anatomiur-
funqciuri mdgomareoba, regionuli sisxlis mi-
moqcevis Taviseburebebi) ТАРР-is Sesrulebas 
peritoneumis preparirebis SemuSavebuli meTodi-
kis gamoyenebiT aqvs udavo upiratesobani hernio-
plastikis sxva meTodikebTan SedarebiT.
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The combined pathology of the anal canal and rectum is a 
very important problem today, due to its progressive growth, 
especially in industrialized countries over the past two or three 
decades. Patients with hemorrhoids, anal fissure, anal abscess 
and anal fistula account for 19-42% in the structure of coloproc-
tological diseases [2]. The most common combination of hemor-
rhoids with anal fissure, anal fistula, anal polyp, hypertrophied 
perianal skin tags, perianal warts [1].

Surgical treatment of combined pathology of the anal canal and 
rectum requires a special approach to the choice of tactics and 
method of treatment of this pathology, which provide minimal im-
pact on tissues, preventing postoperative complications [8].

The progressive development of modern surgical technolo-
gies has contributed to the active introduction into coloprocto-
logical practice of new high-tech methods of surgical treatment 
of various pathologies of the anal canal and rectum. Thus, one of 
the first widely used in coloproctology was monopolar electro-
coagulation, thanks to which it was possible to coagulate vessels 
up to 1 mm in diameter. It significantly reduced pain, especially 
in patients after open hemorrhoidectomy, provided adequate he-
mostasis, but at the same time, had a number of disadvantages: 
adhesion of tissue to the electrode, inefficient coagulation of tis-
sues with high resistance, thermal damage to adjacent structures, 
great depth of tissue sometimes it can reach 9 mm [3].

Relatively recently, the modern range of proctology uses a bi-
polar electro thermal system “Liga Sure” for surgical treatment 
of hemorrhoids, which is designed for coagulation and vascular 
cross-section of more than 7 mm in diameter, which provides 
controlled energy supply to tissues and reliable hemostasis. 
The basic mechanism is melting of collagen and elastin with 
the formation of a dense film of the “welded zone” type, which 
separates the wound from the external environment, preventing 
its infection. In addition, there is no need to isolate and treat the 
vascular leg of the hemorrhoid, so this method of hemorrhoid-
ectomy is called “closed sutureless hemorrhoidectomy”. The 
depth of thermal impact on the tissues when using this system 
is 2 mm [4]. But, unfortunately, this technique had a number 
of disadvantages: intensive pain (11.7%), recurrence of diseases 
(7.5%), postoperative bleeding (2.1-7.1%), anal stricture (2.1 - 
2.8%) [5,15].

The Ultra Cision ultrasonic harmonic scalpel from Ethicon 
Endo-Surgery (USA) is widely used in coloproctology. The 
principle of operation is based on the oscillation of the working 
nozzle, which leads to the destruction of hydrogen compounds 
in the protein structures of collagen and their bonding. As a re-
sult, there is coagulation of the lumen of blood vessels up to 5 
mm in diameter, and the depth of thermal impact on the tissues 
does not exceed 1.5 mm [4,9]. These properties make it pos-
sible to perform surgery without vascular stitching with minimal 
thermal impact on the tissues of the anal canal, which reduces 
the duration of the operation. However, this method is accom-
panied by the occurrence of postoperative bleeding (2.1-6.1%), 
severe pain (5-7.6%), dysuric disorders (5%), prolonged healing 
of postoperative wounds (6%) and recurrence of diseases (9.1%) 
[10-12].

Over the last decade, there have been increasing publica-
tions on the use of laser technology in the treatment of non-
neoplastic diseases of the anal canal and rectum [2,7]. The 
use of a “laser scalpel” is based on the direct mechanical 
impact of high-intensity irradiation, which allows you to cut 
and “weld” fabrics. Infrared laser irradiation of the spectrum 
reduces inflammatory changes in postoperative wounds and 
reduces pain, by stimulating the metabolic activity of cells 
and enhancing their regeneration processes [4]. However, 
studies on the use of laser for the treatment of hemorrhoids 
have shown that this method is accompanied by prolonged 
healing of postoperative wounds, which is probably due to 
the deep thermal effect on the tissues, which can sometimes 
reach 4.2 mm and the need for additional stitching vessels 
due to the risk of bleeding [4,6]. In addition, a number of 
studies have demonstrated the ineffectiveness of laser tech-
nology in chronic hemorrhoids stage III-IV and in chronic 
anal fissure due to severe inflammatory and scarring in the 
anal canal [13,14].

Thus, the urgency of the problem of combined pathology of 
the anal canal and rectum is quite high and contributes to the cre-
ation and implementation in practice of coloproctologists mod-
ern minimally invasive and highly effective methods of surgical 
treatment of this pathology, which would have minimal tissue 
damage, ensure no complications and recurrences, reduced the 
duration of inpatient treatment of patients and would promote 
their rapid medical and social rehabilitation. 

 The aim was to conduct a comparative evaluation of the ef-
fectiveness of high-frequency electrosurgical devices “ERBE 
ICC 200”, “EFA”, “KLS Martin”, as well as the device of radio 
wave surgery “Surgitron” in the treatment of combined pathol-
ogy of the anal canal and rectum.

Material and methods. Between January 2007 and March 
2020, the proctology department of Khmelnytskyi regional hos-
pital operated on 635 patients with combined pathology of the 
anal canal and rectum using high-frequency electrosurgical de-
vices “ERBE ICC 200”, “EFA”, “KLS Martin” and the device of 
radio-wave surgery “Surgitron”. Of these, 358 (56.4%) patients 
were male and 277 (43.6%) patients were female. The age of 
patients ranged from 18 to 76 years.

Thus, for the period from March 2008 to February 2019 in 
the proctology department of Khmelnytskyi regional hospital 
169 patients with combined pathology of the anal canal and 
rectum were operated using high-frequency electrosurgery de-
vice “ERBE ICC 200”, which formed the first study group. 104 
(61,5%) patients were male and 65 (38.5%) were female. The 
age of patients ranged from 20 to 76 years.

In the first study group, all patients underwent surgery using a 
high-frequency electrosurgery device “ERBE ICC 200”. At the 
heart of this device with an output frequency of 330 KHz and a 
nominal power of 50 - 80 W at 200 - 500 Ohms, there is a sys-
tem of automatic power control that recognizes low-impedance 
loads, regulating the high-frequency generator, due to which the 
quality of the tissue section and the required intensity of hidh-
frequency voltage is ensured.

THE RESULTS OF SURGICAL TRATMENT OF COMBINED ANORECTAL DISEASES 
USING RADIO-FREQUENCY AND HIGH-FREQUENCY ELECTROSURGICAL DEVICES 

1,2Balytskyy V., 3Zakharash  M., 3Kuryk O.

1Vinnytsia National M.I. Pyrogov Memorial Medical University; 2Khmel`nyts`kyi Regional Hospital, Khmel`nyts`kyi; 
3Bogomolets National Medical University, Kyiv, Ukraine
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In the period from January 2007 to February 2019, 114 pa-
tients with combined pathology of the anal canal and rectum 
were operated on in the proctology department of Khmelnytskyi 
regional hospital using the high-frequency electrosurgery device 
“EFA”, which was the second study group. Of these, 65 (57%) 
patients were male and 49 (43%) were female. The age of pa-
tients ranged from 24 to 72 years.

In the second study group, surgery was performed on all pa-
tients using a high-frequency electrosurgery device “EFA”. This 
device has a system of adaptive control of the output high-fre-
quency voltage depending on the resistance of the tissue with the 
stabilization of the output power, which is 200W at a frequency 
of 375kHz in a wide range of loads (from 100 to 2000Ohm). 
This unique feature of the device allows to carry out an elec-
trotomy and electro coagulation with the maximum effect and 
the minimum necrosis of tissues, and also allows to use it in 
liquid environments.

In the period from October 2017 to March 2020, 107 pa-
tients with combined pathology of the anal canal and rectum 
were operated on in the proctology department of Khmelnytskyi 
regional hospital using the “KLS Martin” high-frequency elec-
trosurgery device, which was the third study group. 43 of them 
(40.2%) patients were male and 64 patients (59.8%) were fe-
male. The age of patients ranged from 19 to 65 years.

In the third study group, surgery was performed on all pa-
tients using a device of high-frequency electro surgery “KLS 
Martin ME MB1”. An important feature of this electrosurgical 
complex with an output frequency of 450 kHz is the presence of 
a mixed cutting mode with marginal coagulation effect, as well 
as a “spray-coagulation” mode, which provides fast and uniform 
hemostasis with minimal carbonization, which improves wound 
healing and prevents deep necrosis.

Between September 2009 and February 2019, the proctology 
department of Khmelnytskyi regional hospital operated on 245 
patients with combined pathology of the anal canal and rectum 
using the “Surgitron” radio-wave surgery apparatus, which 
formed the fourth study group. Of these, 143 (58.4%) patients 
were male and 102 (41.6%) were female. The age of patients 
ranged from 18 to 74 years.

In the fourth study group, surgery was performed on all pa-
tients using a radio-wave surgery device “Surgitron F.F.P.F. 
EMC”. The basis of this device is the effect of converting elec-
tric current on a radio wave with an output frequency of 3.8-
4.0 MHz, under the influence of which the cut tissue resists the 
penetration of radio waves, while emitting heat, under the influ-
ence of which tissue cells in the path waves, disintegrate and 
evaporate, and the tissue seems to “disperse”. This feature of the 
device of radio-wave surgery with the above-stated frequency 
of waves causes soft influence on fabrics with their minimum 
damage.

All 635 patients, who were divided into 4 study groups, signed 
a voluntary informed consent for anesthesia and surgery, which 
were performed under spinal anesthesia.

After surgical interventions using high-frequency electro sur-
gery devices “ERBE ICC 200”, “EFA”, “KLS Martin”, as well 
as the radio-wave surgery device “Surgitron”, all patients from 
each study group underwent morphological examination of tis-
sues to study the depth of their necrosis.

The operating material was fixed in 10% neutral formalin 
solution. Next, the material was produced in a carousel histo-
processor  type STP-120, for filling paraffin blocks used EC-
350 station, for cutting paraffin blocks - rotary microtome series 
HM - 340E, for staining histological specimens - Robot-Stain-

erHMS-740  (all devices from  Carl Zeiss MICROM Interna-
tional GmbH). The drugs were stained with hematoxylin and 
eosin. An Axioskop 40 microscope with an AxioCamMRc5 
camera (Karl Zeiss) was used.

Measurement of the thickness of layer of coagulation necrosis 
was performed using an eyepiece-micrometer scale.

Statistical analysis of the obtained data was performed using 
IBM SPSS Statistics software 21. Verification of the distribution 
of normality was performed using the Kolmogorov-Smirnova 
criteria, as amended by Lillefors and Shapiro-Wilk. Median, 
25th and 75th percentiles were given for descriptive statistics 
of   Kruskal-Wallis H-test (critical significance level - 0.05) was 
used for group comparison, and Mann-Whitney criterion was 
used for pair wise comparison of groups (critical significance 
level - 0.0085).

Results and discussion. In the course of the study it was 
found that in the first study group in 132 patients (78.1%) 2 dis-
eases were detected, in 35 (20.7%) - 3 diseases, in 2 (1.2%) - 4 
diseases of canal and rectum.

The most common variants of combined pathology of the 
anal canal and rectum: chronic anal fissure and anal polyp - in 
18 (10.6%) patients, chronic anal fissure and combined hemor-
rhoids - in 14 (8.3%) patients, combined hemorrhoids and anal 
polyp in 14 (8.3%) patients, combined hemorrhoids and chronic 
anal fistula in 13 (7.7%) patients, chronic anal fissure, anal pol-
yp and hypertrophied perianal skin tags in 5 (2.9%) patients, 
combined hemorrhoids, chronic anal fissure and anal polyp - in 
5 (2.9%) patients, external hemorrhoids and anal polyp - in 4 
(2.4%) patients.

The nature of the performed surgical interventions depend-
ed on the variant of combined pathology of the anal canal and 
rectum. The most common combinations of surgical interven-
tions were performed: anal fissure excision + polypectomy - 18 
(10.6%), hemorrhoidectomy + anal fissure excision - 14 (8.3%), 
hemorrhoidectomy + polypectomy - 14 (8.3%), hemorrhoidec-
tomy + excision anal fistula - 13 (7.7%), anal fissure excision + 
polypectomy + electroexcision of hypertrophied perianal skin 
tag - 5 (2.9%), hemorrhoidectomy + anal fissure excision + 
polypectomy - 5 (2.9%), hemorrhoidectomy + polypectomy - 4 
(2.4%).

During the study in the second study group in 85 patients 
(74.5%) 2 diseases were detected, in 26 (22.8%) - 3 diseases, in 
3 (2.7%) - 4 diseases of the anal canal and rectum.

The most common variants of combined pathology of the anal 
canal and rectum: chronic anal fissure and anal polyp - in 27 
(23%) patients, chronic anal fissure and combined hemorrhoids 
- in 22 (19%) patients, combined hemorrhoids and chronic anal 
fistula - in 18 (16%) patients, combined hemorrhoids and anal 
polyp - in 15 (13%) patients, chronic anal fissure, anal polyp and 
hypertrophied perianal skin tags - in 8 (7%) patients, combined 
hemorrhoids, chronic anal fissure and anal polyp - in 8 (7%) 
patients, external hemorrhoids and  anal fistula - in 6 (5%) pa-
tients,  anal fistula and anal polyp - in 6 (5%) patients, chronic 
internal hemorrhoids of  III stage and chronic anal fissure - in 4 
(3%) patients.

The following combinations of surgical interventions were 
performed in patients of this study group: anal fissure excision 
and polypectomy in 27 (23%) patients, anal fissure excision and 
hemorrhoidectomy in 22 (19%), hemorrhoidectomy and anal 
fistula excision in 18 (16%) , hemorrhoidectomy and polypec-
tomy - in 15 (13%), anal fissure excision, polypectomy, electro-
excision of hypertrophied perianal skin tag - in 8 (7%), hem-
orrhoidectomy, anal fissure excision, polypectomy - in 8 (7%), 
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hemorrhoidectomy and anal fistula excision in 6 (5%), excision 
of anal fistula and polypectomy in 6 (5%), hemorrhoidectomy 
and excision of anal fissure in 4 (3%).

During the study in the third study group it was found that 
68 patients (63.5%) had 2 diseases, 32 (29.9%) - 3 diseases, 6 
(5.6%) - 4 diseases, 1 (0.9%) - 5 diseases of the anal canal and 
rectum.

The most common in this group were the following variants 
of combined pathology of the anal canal and rectum: chronic 
anal fissure and anal polyp - in 20 (18.7%) patients, combined 
hemorrhoids and chronic anal fissure - in 13 (12.1%) patients, 
chronic anal fissure, anal polyp and hypertrophied perianal skin 
tags - in 12 (11.2%) patients, chronic anal fissure, anal polyp and 
combined hemorrhoids - in 9 (8.4%) patients, combined hemor-
rhoids and anal fistula - in 8 (7.5%) patients, external hemor-
rhoids and chronic anal fissure - in 6 (5.6%) patients, anal fistula 
and anal polyp - in 4 (3.7%) patients, anal polyp and hypertro-
phied perianal skin tags - in 4 (3.7%) patients, chronic anterior 
anal fissure, chronic posterior anal fissure and anal polyp - in 3 
(2.8%) patients.

Patients of the third study group underwent the following 
types of combined operations in the most common variants of 
combined pathology: anal fissure excision and polypectomy - in 
20 (18.7%) patients, hemorrhoidectomy and anal fissure exci-
sion - in 13 (12.1%) patients, excision anal fissure, polypectomy 
and electroexcision of hypertrophied perianal skin tag - in 12 
(11.2%) patients, anal fissure excision, polypectomy and hemor-
rhoidectomy - in 9 (8.4%) patients, hemorrhoidectomy and anal 
fistula excision - in 8 (7, 5%) patients, hemorrhoidectomy and 
excision of the anal fissure - in 6 (5.6%) patients, excision of the 
anal fistula and polypectomy - in 4 (3.7%) patients, polypectomy 
and electroexcision of hypertrophied perianal skin tag - in 4 (3, 
7%) of patients, excision of the anterior anal fissure, excision of 
the posterior anal fissure and polypectomy - in 3 (2.8%) patients.

As a result of the study it was found that in the fourth study 
group in 188 patients (76.7%) were found 2 pathologies, in 51 
(20.8%) - 3 pathologies, in 6 (2.5%) - 4 pathologies of the anal 
canal and rectum.

The most common variants of combined pathology of the 
anal canal and rectum: chronic anal fissure and anal polyp - in 
45 (18.4%) patients, chronic anal fissure and combined hem-
orrhoids - in 31 (12.6%) patients, combined hemorrhoids and 
anal polyp in 23 (9.4%) patients, combined hemorrhoids and  
anal fistula in 23 (9.4%) patients, external hemorrhoids and anal 
polyp in 18 (7.3%) patients, chronic anal fissure, anal polyp and 

hypertrophied perianal skin tags in 13 (5.3%) patients, exter-
nal hemorrhoids and chronic anal fissure in 12 (4.9%) patients, 
combined hemorrhoids, chronic anal fissure and anal polyp in 10 
(4.1%) ) patients, external hemorrhoids, chronic anal fissure and 
anal polyp - in 10 (4.1%) patients, anal polyp and hypertrophied 
perianal skin tags - in 10 (4.1%) patients.

Patients in the fourth study group underwent the following 
types of combined operations: anal fissure excision and polyp-
ectomy in 45 (18.4%) patients, anal fissure excision and hem-
orrhoidectomy in 31 (12.6%) patients, hemorrhoidectomy and 
anal fistula excision in 23 (9.4%) patients, hemorrhoidectomy 
and polypectomy - in 23 (9.4%) patients, hemorrhoidectomy 
and polypectomy - in 18 (7.3%) patients, anal fissure excision, 
polypectomy and electroexcision of hypertrophied perianal skin 
tag - in 13 (5.3%) patients, hemorrhoidectomy and anal fissure 
excision - in 12 (4.9%) patients, hemorrhoidectomy, anal fissure 
excision and polypectomy - in 10 (4.1%) patients, hemorrhoid-
ectomy, anal fissure excision and polypectomy - in 10 (4.1%) 
patients, polypectomy and electroexcision of hypertrophied 
perianal skin tag - in 10 (4.1%) patients.

Comparative characteristics of high-frequency electrosurgical 
devices “ERBE ICC 200”, “EFA” and “KLS Martin”, as well 
as the device of radio-wave surgery “Surgitron” in the surgical 
treatment of patients with combined pathology of the anal canal 
and rectum are shown in Table 1, which shows 25th  and 75th 
percentiles, as well as minimum and maximum values.

According to the results of the comparison of groups due 
to the Kruskel-Wallis test, the difference between the groups 
is statistically significant for all parameters (p <0.001). A pair 
wise comparison of groups according to the Mann-Whitney 
test revealed no statistically significant difference between 
the 3rd and 4th  groups in terms of duration of surgery and 
severity of pain; the volume of blood loss did not reveal a 
statistically significant difference between the 2nd , 3rd  and 
4th  groups; the parameter depth of the coagulation necrosis 
layer did not reveal a statistically significant difference be-
tween the 2nd  and 3rd  groups. Among other pairs of groups, 
statistically significant differences were found at the level of 
significance  p <0.001.

In the morphological study it was found that when using the 
device of high-frequency electro surgery “ERBE ICC 200” in 
patients of the first study group tissue incision was due to their 
dissection and coagulation with control of hemostasis and the 
formation of thin layer coagulation necrosis median thickness of 
which was 0.303 mm (Fig. 1).

Table 1. Comparative characteristics of the use of modern surgical technologies 
in the treatment of combined pathology of the anal canal and rectum

Comparison criteria “ERBE” ICC 200
(n=169)

“ EFA”
(n=114)

“KLS Martin”
 (n=107)

“Surgitron”
(n=245)

Duration of operation (min.) 20 (17-23) 25 (22-28) 16 (13-18) 17 (14-19)

Volume of blood loss (ml) 14 (10-19) 20 (17-22) 20 (16-24) 20 (15-25)

The severity of pain (the need 
for narcotic analgesics - ml) 3 (2-3) 2 (2-3) 2 (2-2) 2 (1-2)

Duration of inpatient treatment 
(days) 6 (5-7) 5 (4-6) 4 (3-5) 4 (3-4)

Depth of coagulation necrosis 
layer (mm)

0,303 (0,193-
0,383)

[0,113-0,457]

0,212 (0,138-0,319)
[0,074-0,434]

0,196 (0,100-0,280)
[0,053-0,333]

0,158 (0,092-0,173)
[0,037-0,297]

The table shows the values ​​of the medians, in parentheses are the 25th  and 75th  percentiles, 
and in square brackets - the minimum and maximum values 
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Fig. 1.The edge of the incision by the device of high-frequen-
cy electro surgery “ERBE ICC200” -preservation of the tissue 
structure with the formation of a thin layer of coagulation necro-
sis along the edge of the incision. Stained with  hematoxylin and 
eosin. Magnification X 100

Fig.2. The edge of the incision with a device of high-frequen-
cy electro surgery “EFA” - preservation of the tissue structure 
with the formation along the edge of the incision of a thin layer 
of coagulation necrosis. Stained with  hematoxylin and eosin. 
Magnification X 100

Fig. 3. The incision edge of the high-frequency electrosurgical 
device “KLS Martin” - preservation of the tissue structure by 
creating along the incision of a thin layer of coagulation necro-
sis. Stained with  hematoxylin and eosin. Magnification X 100

Fig. 4.  Edge of the incision when using the equipment of 
radio-wave surgery “Surgitron” – preservation  of the tissue 
structure by creating a thin layer of coagulation necrosis along 
the edge of the incision. Stained with  hematoxylin and eosin. 
Magnification X 100

In the morphological examination of tissues after the use of 
high-frequency electrosurgical device “EFA” in patients of the 
second study group, it was found that a thin layer of coagulation 
necrosis was formed, the median thickness of which was 0.212 
mm (Fig. 2). 

When using a high-frequency electrosurgical device “KLS 
Martin” in patients of the third study group, tissue preservation 
is observed with the formation of a thin layer of coagulation 
necrosis with a median thickness of 0.196 mm along the edge of 
the incision (Fig. 3).

The use of radio-wave device “Surgitron” in patients of the 
fourth study group helped to preserve the tissue structure by cre-
ating an incision in the thinnest layer of coagulation necrosis, 
the median depth of which was 0.158 mm (Fig. 4). 

The use of the “Surgitron” radiosurgery device for the treat-
ment of patients with combined pathology of the anal canal and 
rectum was accompanied by the formation of the thinnest layer 
of coagulation necrosis in the tissues, the depth of which ranged 
from 0.037 to 0.297 mm due to which the patients of the fourth 
study group had the least severe pain and they needed 1-2 ml of 
narcotic analgesics for analgesia, contributing to reduce inpa-
tient treatment for up to 3-4 days.

The obtained data confirm the existing opinion that the use of 
radio-wave surgery devices is accompanied by minimal thermal 
damage to tissues with a depth of coagulation necrosis up to 0.05 
mm, which creates favorable conditions for wound healing [3].

The use of high-frequency electrosurgery device “KLS Mar-
tin” was also accompanied by the formation of a thin layer of 
coagulation tissue necrosis with a depth of 0.053 to 0.333 mm, 
so that patients in the third study group had mild pain and they 
needed 2 ml of narcotic analgesics for analgesia which helped to 
reduce inpatient treatment to 3-5 days.

When using the device of high-frequency electrosurgery 
“EFA” formed a deeper layer of coagulation necrosis of tissues 
with a depth of 0.074 to 0.434 mm, so that patients in the second 
study group had more severe pain and they needed for analgesia 
2-3 ml of narcotic analgesics, which led to a longer period inpa-
tient treatment, which was 4-6 days.

The effect on the tissues of the high-frequency electrosurgery 
device “ERBE ICC 200” was accompanied by the formation of 
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the deepest layer-coagulation necrosis with a depth of 0.113 to 
0.457 mm, so that patients in the first study group had the low-
est blood loss among all groups, 10-19 ml, but most severe pain 
and they needed for analgesia 3 ml of narcotic analgesics, which 
was accompanied by the longest period of inpatient treatment, 
which was 5-7 days.

The obtained results of application of all above-mentioned 
high-frequency (with a frequency of 330 kHz in “ERBE ICC 
200” to 450 kHz in “KLS Martin”) electrosurgical devices tes-
tify that even the greatest depth of coagulation necrosis which 
they cause (from 0,333 to 0,457 mm), is significantly smaller 
compared to the use of advanced surgical technologies such as 
ultrasonic harmonic scalpel “UltraCision” and bipolar electro-
thermal system “LigaSure”, the depth of thermal impact on tis-
sues which, according to some authors, is 1.5 mm and 2 mm, 
respectively, which is often accompanied by scarring strictures 
of the anal canal [4,5,9].    In addition, the obtained data indicate 
that the greatest depth of coagulation necrosis obtained when 
using the device “ERBE ICC 200” with a thickness of 0.457 mm 
is much smaller than described by some authors [3] , it can be 
when using monopolar or bipolar coagulation, sometimes reach-
ing even 9mm. Also obtained as a result of the study, the great-
est depth of coagulation necrosis is less than with modern laser 
technology, the depth of thermal impact on tissues which can 
sometimes reach 4.2 mm, accompanied by a longer healing time 
of postoperative wounds [2,6].

Due to the minimal and insignificant impact on the tissues 
when using the radio-wave surgery device “Surgitron”, as well 
as the devices of high-frequency electrosurgery “ERBE ICC 
200”, “EFA” and “KLS Martin”, no scarring of the anal canal 
and deformations of the pararectal areas were detected in any 
patient, which contributed to the cosmetic nature of the com-
bined operations and led to the rapid rehabilitation of patients in 
the study groups.   

Conclusions. 1. The use of high-frequency electrosurgery 
devices «ERBE ICC 200”, “EFA”, “KLS Martin”, as well as 
the device of radio-wave surgery “Surgitron” for the treatment 
of combined pathology of the anal canal and rectum prevented  
scarring strictures of the anal canal and scarring pararectal defor-
mations due to insignificant tissue necrosis, which ranged from 
0.037 to 0.457 mm, contributing to the formation of a delicate 
elastic scar and causing the cosmeticity of combined operations.

2. The use of these modern radiosurgical and electrosurgical 
technologies, due to the minimal and insignificant impact on 
the tissues, reduces the duration of the operation, the severity 
of postoperative pain, improving the rehabilitation of patients.

REFERENCES 

1. Андреев AЛ. Лазерная субмукозная деструкция геморроя 
(лазерная геморроидопластика, LHP). // Колопроктология 
(приложение). 2017; 3(61): 13-4.
2. Борота AВ, Кухто AП, Базиян-Кухто НK, Борота AA. 
Сравнительный анализ хирургического лечения сочетанной 
неопухолевой патологии анального канала и прямой кишки. 
// Novoobrazovanie (Neoplasm). 2018; 10(1): 18-21. doi: 
10.26435/neoplasm.v10i1.242.
3. Кузьминов AM, Борисов ИФ.  Геморроидэктомия с 
применением высоких энергий. // Колопроктология. 2009; 
3(29): 46-51.
4. Соловьёв OЛ,  Соловьёв AO. Современная физиотерапия 
в лечении геморроя, анальных трещин и параректальных 
свищей. // Колопроктология. 2011; 2(36): 47-50.

5.Chen CW, Lai CW, Chang YJ. Results of 666 consecutive pa-
tients treated with LigaSure hemorrhoidectomy for symptomatic 
prolapsed hemorrhoids with a minimum follow-up of 2 years. // 
Surgery (United States). 2013; 153(2): 211-8.
6. Davies D,  Bailey J. Diagnosis and Management of Anorectal 
Disorders in the Primary Care Setting. // Primary Care. 2017; 
44(4): 709-720. doi:10.1016/j.pop.2017.07.012.
7. Esfahani MN, Madani G, Madhkhan S. A novel method of 
anal fissure laser surgery: a pilot study. // Laser Medicine  Sci-
ence. 2015; 30: 1711–1717.  doi: 10.1007/s10103-015-1771-0.
8. Foxx-Orenstein AE, Sarah B, Umar SB, Crowell MD. Com-
mon Anorectal Disorders. // Gastroenterology and hepatology. 
2014; 10(5): 294–301. PMC4076876.
9. Higuero T. Update on the management of anal fissure. 
// Journal of Visceral Surgery. 2015; 152( Suppl.2): 37-43. 
doi:10.1016/j.jviscsurg.2014.07.007.
10. Lohsiriwat V.  Hemorrhoids: from basic pathophysiology 
to clinical management. // World Journal of  Gastroenterology. 
2012; 18: 2009–2017. doi:10.3748/wjg.v18.i17.2009.
11. Lohsiriwat V. Treatment of hemorrhoids: A coloproctolo-
gist’s view. //  World Journal of Gastroenterology. 2015; 21: 
9245–9252. doi:10.3748/wjg.v21.i31.9245.
12. Schornagel IL, Witvliet M,  Engel AF.  Five-year results of 
fissurectomy for chronic anal fissure: low recurrence rate and 
minimal effect on continence. // Colorectal Disease. 2012; 14: 
997–1000. doi:10.1111/j.1463-1318.2011.02840.x.
13. Stewart DB Sr, Gaertner W, Glasgow S, Migaly J, Feingold 
D, Steele SR. Clinical Practice Guideline for the Management 
of Anal Fissures. // Diseases of Colon and Rectum. 2017; 60(1): 
7-14. doi:10.1097/DCR.0000000000000735.
14. Wald A, Bharucha AE, Cosman BC,  Whitehead WE. ACG 
clinical guideline: management of benign anorectal disorders. // 
American Journal of Gastroenterology. 2014; 109(8): 1141–
1157. doi:10.1038/ajg.2014.190.
15. Xu L, Chen H, Lin G, Ge Q. Ligasure versus Ferguson hem-
orrhoidectomy in the treatment of hemorrhoids: a meta-analysis 
of randomized control trials. // Surg Laparosc Endosc Percuta-
neous Tech. 2015; 25(2):106-10.

SUMMARY

THE RESULTS OF SURGICAL TRATMENT OF COM-
BINED ANORECTAL DISEASES USING RADIO-FRE-
QUENCY AND HIGH-FREQUENCY ELECTROSURGI-
CAL DEVICES 

1,2Balytskyy V., 3Zakharash  M., 3Kuryk O.

1Vinnytsia National M.I. Pyrogov Memorial Medical University; 
2Khmel`nyts`kyi regional hospital, Khmel`nyts`kyi; 3Bogomolets 
National Medical University, Kyiv, Ukraine

The combined pathology of the anal canal and rectum is a 
very important problem today, due to its progressive growth, 
especially in industrialized countries over the past two or three 
decades.

The aim of the study  was to conduct a comparative assess-
ment of using high-frequency electrosurgical devices and also 
radio-frequency  device for treatment of combined anal саnal 
and rectal pathology.

The results of treatment of 635 patients with combined anal 
canal and rectal  diseases have been analyzed. Using high-
frequency electrosurgical device “ERBE ICC 200” (ERBE 
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Elektromedizin GmbH, Germany) have been operated on 169 
(26,6%) patients, high-frequency electrosurgical device “EFA” 
(Russia) - 114 (17,9%) patients, high-frequency electrosur-
gical device “KLS Martin” (KLS Martin Group, Germany)- 
107 (16,9%) patients and radio-frequency  device “Surgitron” 
(Ellman International, USA) - 245 (38,6%) patients. After op-
erations for assessment the effectiveness of using the above 
technologies all patients in each group were underwent to mor-
phological investigations of anal canal and rectal tissues to study 
the depth of coagulation necrosis.

In case of using of the high-frequency electrosurgical device 
“ERBE ICC 200” the incision of tissues occurred with forma-
tion of coagulation necrosis layer, which  thickness was 0,113-
0,457mm, in case of using high-frequency electrosurgical device 
“EFA” a layer of coagulation necrosis formed with thickness 
0,074-0,434mm, in case of using high-frequency electrosurgical 
device“KLS Martin” forms a thin layer of coagulation necrosis 
in the thickness along the edge of the cut 0,053-0,333 mm and 
using of radio-frequency  device “Surgitron” was accompanied 
with the formation on the cut edge of a thin coagulation necrosis 
layer with depth 0,037-0,297mm. 

 Application of these modern radio-frequency and high-frequen-
cy technologies, due to the minimal and slight influence on tissues, 
contributes to reducing the operations duration, intensity of the 
postoperative pain, improving the terms of patients rehabilitation. 

Keywords: combined pathology, anal canal, rectum, radio –
wave surgery device, high – frequency electrosurgical devices.  

РЕЗЮМЕ

РЕЗУЛЬТАТЫ ХИРУРГИЧЕСКОГО ЛЕЧЕНИЯ СО-
ЧЕТАННЫХ АНОРЕКТАЛЬНЫХ ЗАБОЛЕВАНИЙ С 
ИСПОЛЬЗОВАНИЕМ РАДИОХИРУРГИЧЕСКИХ И 
ВЫСОКОЧАСТОТНЫХ ЭЛЕКТРОХИРУРГИЧЕСКИХ 
АППАРАТОВ

1,2Балицкий В.В., 3Захараш M.П., 3Курик Е.Г.   

1Винницкий национальный медицинский университет им. 
Н.И. Пирогова; 2Хмельницкая областная больница; 3Наци-
ональный медицинский университет им. А.А. Богомольца, 
Киев, Украина

Сочетанная патология анального канала и прямой кишки 
по сей день является весьма значимой проблемой, учитывая 
её прогрессивное увеличение, особенно в индустриальных 
странах за последние 2-3 десятилетия.

Целью исследования явилась сравнительная оценка эф-
фективности применения высокочастотных электрохирур-
гических аппаратов и аппарата радиоволновой хирургии в 
лечении сочетанной патологии анального канала и прямой 
кишки.

Проанализированы результаты лечения 635 пациентов 
с сочетанной патологией анального канала и прямой киш-
ки. С использованием аппарата высокочастотной электро-
хирургии “ERBE ICC 200” (ERBE Elektromedizin GmbH, 
Германия) прооперировано 169 (26,6%) больных, аппаратом 
высокочастотной электрохирургии “ЭФА” (ООО «ЭФА», 
Российская Федерация) – 114 (17,9%) больных, аппара-
том высокочастотной электрохирургии “KLS Martin” (KLS 
Martin Group, Германия) – 107 (16,9%) больных и аппаратом 
радиоволновой хирургии “Surgitron” (Ellman International, 
США) – 245 (38,6%) больных. После оперативных вмеша-

тельств для оценки эффективности применения вышеука-
занных технологий всем пациентам проводилось морфоло-
гическое исследование тканей анального канала и прямой 
кишки с целью изучения глубины их некроза.

   При использовании аппарата высокочастотной электро-
хирургии “ERBE ICC 200” разрез тканей происходил с обра-
зованием слоя коагуляционного некроза, толщина которого 
составляла 0,113-0,457 мм, при использовании высокоча-
стотного электрохирургического аппарата “ЭФА” образо-
вывался слой коагуляционного некроза, толщина которого 
равнялась 0,074-0,434 мм, при использовании электрохи-
рургического аппарата “KLS Martin” по краю разреза обра-
зовывался тонкий слой коагуляционного некроза толщиной 
0,053-0,333 мм, а применение радиоволнового устройства 
“Surgitron” сопровождалось образованием по краю разреза 
тонкого слоя коагуляционного некроза, глубина которого 
составляла 0,037-0,297 мм.

Применение вышеуказанных современных радиохирур-
гических и электрохирургических технологий, благода-
ря минимальному и незначительному влиянию на ткани, 
уменьшает продолжительность операции, интенсивность 
послеоперационного болевого синдрома, сокращает сроки 
реабилитации пациентов.

reziume

Serwymuli anoreqtuli daavadebebis qirurgi-
uli mkurnalobis Sedegebi radioqirurgiuli 
da maRalsixSiruli eleqtroqirurgiuli apa-
ratebis gamoyenebiT

1,2v.balicki, 3m.zaxaraSi, 3e.kuriki

1vinicas n.pirogovis sax. erovnuli samedicino 
universiteti; 2xmelnickis saolqo saavadmyofo; 
3a.bogomolecis sax. erovnuli samedicino uni-
versiteti, kievi, ukraina

analuri arxis da swori nawlavis Serwymuli 
paTologia sadReisod, misi progresuli zrdis 
gaTvaliswinebiT, gansakuTrebiT – industriul 
qveynebSi ukanaskneli 2-3 aTeuli wlis ganmav-
lobaSi, metad mniSvnelovan problemas warmoad-
gens. 
kvlevis mizans Seadgenda maRalsixSiruli 

eleqtroqirurgiuli aparatebis da radiotalRu-
ri qirurgiis aparatis gamoyenebis efeqturobis 
SedarebiTi Sefaseba analuri arxis da swori 
nawlavis Serwymuli paTologiis qirurgiuli 
mkurnalobis dros.
gaanalizebulia analuri arxis da swori naw-

lavis Serwymuli paTologiis mqone 635 paci-
entis mkurnalobis Sedegebi. maRalsixSiruli 
eleqtroqirurgiis aparatis “ERBE ICC 200”(ERBE 
Elektromedizin GmbH, germania) gamoyenebiT naope-
raciebia 169 (26,6%) avadmyofi, maRalsixSiruli 
eleqtroqirurgiis aparatiT “ЭФА” (ruseTi)  – 
114  (17,9%) avadmyofi, maRalsixSiruli eleqtro-
qirurgiis aparatiT “KLS Martin” (KLS Martin Group, 
germania) – 107 (16,9%) avadmyofi, radiotalRuri 
qirurgiis aparatiT “Surgitron” (Ellman International, 
aSS) – 245 (38,6%) avadmyofi. aRniSnuli teqnolo-
giebis gamoyenebis efeqturobis SefasebisaTvis 
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operaciuli Carevis Semdeg yvela pacients Cau-
tarda analuri arxis da swori nawlavis qso-
vilebis morfologiuri kvleva am ukanasknelTa 
nekrozis siRrmis Sefasebis mizniT.
maRalsixSiruli eleqtroqirurgiis aparatis 

“ERBE ICC 200” gamoyenebisas qsovilebis gakveTa 
xorcieldeboda koagulaciuri nekrozis fenis 
warmoqmniT, romlis sisqe Seadgenda 0,113-0,457 
mm-s, maRalsixSiruli eleqtroqirurgiis aparat-
is “ЭФА” gamoyenebisas warmoiqmneboda koagulaci-
uri nekrozis fena, sisqiT 0,074-0,434 mm, eleqtro-
qirurgiuli aparatis “KLS Martin” gamoyenebisas 

ganakveTis kideze warmoiqmneboda koagulaciuri 
nekrozis Txeli fena, sisqiT 0,053-0,333 mm, radio-
talRuri mowyobiloba “Surgitron”-is gamoyenebas 
ki mosdevda ganakveTis kideze koagulaciuri nek-
rozis Txeli, 0,037-0,297 mm sisqis fenis warmoqmna.
zemoaRniSnuli Tanamedrove radio- da eleqtro-

qirurgiuli teqnologiebis gamoyeneba, qso-
vilebze minimaluri da umniSvnelo gavlenis 
saSualebiT amcirebs operaciis xangrZlivo-
bas, postoperaciuli tkivilis sindromis in-
tensiurobas da pacientebis reabilitaciis 
vadebs.

COMPARISON OF THE PATIENT-CONTROLLED EPIDURAL  AND
INTRAVENOUS ANALGESIA AFTER OPEN COLORECTAL SURGERY: 

A RANDOMIZED CONTROLLED TRIAL

Agdgomelashvili I., Mosidze B., Merabishvili G., Demetrashvili Z.

Tbilisi State Medical University; High Technology Medical Center, University Clinic, Georgia 

Colorectal surgeries are associated to severe postoperative 
pain, long hospital stays and prolonged recovery time. Postoper-
ative analgesia is one of main parameter in patient management. 
It has an impact on respiratory, cardiovascular and endocrine 
systems [1,2]. Considering all these, adequate perioperative 
analgesia shows an improvement in clinical outcomes, avoids 
complications, reduces hospital stay and because of all these pa-
rameters increases patient’s satisfaction rate [3-7].

Choosing the best option of analgesia for colorectal surgeries 
still remains the task of different discussions and trials, because 
it is difficult to achieve adequate analgesia considering all ad-
verse effects, risks and benefits of each method. It depends on 
multiple factors [8]. Intravenous analgesia (IVA) with opioids 
and epidural analgesia (EA) are the most popular techniques 
for colorectal surgeries, but patient controlled methods become 
more and more popular during last few years, when the patient 
controls his own analgesia through the use of an electronic con-
troller.

Patient controlled techniques allow patients to self-adminis-
ter small boluses of analgesics, providing better titration and 
enhancing responsiveness in analgesic requirements [9-11]. 
Patient-controlled analgesia has been proposed as a safe and ef-
fective technique for postoperative analgesia and is considered 
to be the “gold standard” for pain relief after major surgeries 
[12,13].

During intravenous patient-controlled analgesia (IVPCA) 
with opioids, when the patient needs more analgesia, he pushes 
a button and will receive a predetermined small dose of opioid 
into the venous line. Opioids via IVPCA gives us ability to im-
prove analgesia level compared to nurse-delivered IM opioids, 
while the risks of sedation, hypoventilation and nausea are al-
most similar [14].

During epidural analgesia local anesthetics are being admin-
istered continuously at a rate set by clinician and also bolus doses 
according to patient’s requirements through the catheter-which is 
placed in the epidural space [15]. It is thought to reduce the sympa-
thetic stress response associated with surgery. Also, it has potential 
benefits which include earlier gastrointestinal recovery [16] de-
creased respiratory and cardiovascular complications [17, 18].

Patient-controlled epidural analgesia and intravenous analge-
sia methods, both use the agents, which have good analgesic 
characteristics. The goal of this study was to determine the benefits 
and side effects of each method. Intravenous analgesia (IVA) with 
opioids PCEA seems to have less side effects which are associated 
to opiates, for example respiratory complications and sedation (de-
lays patient activation and early recovery), while it can reach ex-
cellent analgesia [19]. But it is invasive procedure, needs special 
high-level skills and it is more expensive as well [20].

It should be mentioned, that education of patients regarding 
the objectives and potential risks of pain therapy is an impor-
tant aspect of pain management, that can lead to improved post-
operative analgesia. [21,22]. Preparing patients with accurate 
information as to what to expect postoperatively, including a 
possible level of postoperative discomfort and the availability 
of effective medication, may improve postoperative satisfaction 
and overall compliance with the initial pain control plan. [23,24]

The increasing use of minimally invasive techniques and fast 
track protocols have questioned the position of patient-con-
trolled epidural analgesia as the optimal method of pain man-
agement after major abdominal surgery. We therefore performed 
a prospective randomized study in adult patients undergoing 
colorectal surgeries to compare the effectiveness on pain and 
safety of two techniques of anesthesia and analgesia: combined 
epidural analgesia and general anesthesia followed by postoper-
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ative PCEA - using Ropivacaine, or general anesthesia followed 
by PCA with intravenous Morphine. Second, we evaluated the 
effect of these techniques on mental status and complications, 
including gastrointestinal, respiratory, and hemodynamic func-
tions.

Material and methods. We were performing this prospective 
randomized study during 22 months, from September 2018 to 
June 2020, after institutional review board of Tbilisi State 
Medical University (Tbilisi Georgia) and High Technology 
Medical Center, University Clinic (Tbilisi, Georgia) ethics 
committee, to evaluate the efficacy of two common analgesic 
techniques: patient-controlled epidural analgesia and patient-
controlled intravenous analgesia in patients undergoing open 
colorectal surgeries. We included patients, who underwent 
different types of emergency, or elective open colorectal 
surgeries and observed their postoperative period. These pa-
tients were randomly allocated into two groups: an Epidural 
PCA group receiving an epidural infusion of Ropivacaine 
(Naropin) 0.2% at a rate of 6-10ml/hr, and an IVPCA group 
receiving an intravenous infusion of Morphine at a rate of 
1mg, lockout time interval of 10 min and 4 hours limit of 
20mg as the default program. The randomization (by sim-
ple random sampling) of patients to each of the two groups 
described above was done before the surgical intervention. 
The assignment of patients to the specific groups was per-
formed by the clinical manager not involved in the surgi-
cal procedures. Both groups were similar by preoperative 
(sex, age, body mass index, tobacco use, American Society 
of Anesthesiologists risk groups, comorbidities) and intra-
operative factors (operation time, incision size). Inclusion 
criteria were age 22 years and above, American Society of 
Anesthesiologists status I, II, or III, open colorectal sur-
geries performed by the same team of surgeons, normal 
preoperative mental status (8 scores) and patient’s ap-

proval to participate in the study. Exclusion criteria were 
patients younger than 22 years, an ASA grade 4-5, mental 
status less than 8 points according to the test of abbreviated 
mental status (AMST), a patient’s preference for either anal-
gesia method, or a patient’s refusal to participate in the study. 
Interventions we did in postoperative period was intravenous 
patient-controlled analgesia with Morphine, compared with epi-
dural analgesia using patient-controlled epidural analgesia with 
Ropivacaine. 

In both groups general anesthesia followed with routine pro-
tocol for colorectal surgeries. Induction with 5mg Midazolam, 
2-3 mg/kg Propofol, 1-2mcg/kg Fentanyl, 0,5 mg/kg Rocuroni-
um, mechanical ventilation with low flow anesthesia maintained 
with Sevoflurane and Rocuronium. In IVPCA group, analgesia 
was provided by 1-1,5mcg/kg Fentanyl before skin incision and 
bolus doses of 0.2-0.4mcg/kg when necessary. In postoperative 
ward analgesia was given initial dose 10mg intravenous mor-
phine and later with pump 1mg, lockout time interval of 10 min 
and 4 hours limit of 20mg as the default program. Each patient 
pushed a PCA button to allow self-administration of analgesics, 
when needed. In PCEA group, an epidural catheter was placed 
at the level T9-T11 before surgery and epidural analgesia was 
obtained by continuous intraoperative infusion of 0.2% ropiva-
caine. It was followed by postoperative administration of 0.2% 
ropivacaine provided with PCEA pump programmed to deliver 
3, or 5 ml bolus with lockout interval of 15 min and background 
infusion of 5ml/h. From third to fourth postoperative day, anal-
gesia was stopped in both groups.

For successful implementation of patient-controlled analge-
sia techniques patient’s adequate preoperative mental status is 
crucial, which was attentively assessed according to Abbrevi-
ated Mental Test scores during preoperative consultation, before 
placing the patient in each group. Patients were asked to answer 
8 questions and each question had one point (Table 1).

Table 1. Abbreviated Mental Status Test
Birth Date 1

Age 1
What time is it? 1

Year 1
Name of the clinic 1
Count from 30 to 1 1
Name of his doctor 1

Name of the Prime-Minister 1

Pic. 1. Visual Analog Scale



	
Georgian Medical News  
No 9 (318) 2021

© GMN 21 

Table 2. Comparison of the two treatment groups for preoperative factors

Characteristic PCEA Group (n=65) IVPCA Group
 (n=65) P Value

Average age
Gender:

Male
Female

ASA Score:
ASA I
ASA II
ASA III

Comorbidity:
Diabetes Mellitus

Cardiovascular disease
BMI (mean)

Smoke
Alcohol

60±14

27
38

3
60
2

12
45

25,13± 3,31
20
12

63±12

31
34

2
58
5

8
40

26,55±6,29
26
17

0.19

0.60

0.65
0.76
0.44

0.47
0.46
0.11
0.36
0.40

ASA-American Society of Anesthesiologists; BMI-Body mass index

The analysis of the data consisted of comparing the IVPCA to 
PCEA groups on all postoperative variables such as pain control 
and patient satisfaction.

The intensity of postoperative pain in each case was assessed 
with visual analogue rating scale (VAS), which is from 0 (no 
pain) to 10 (the worst pain). These scores were described and 
noted three times a day, at 9am, 3pm and 9pm during 5 postop-
erative hospital stay days (Pic. 1).

Fig. 1. VAS scores during 5 postoperative days

Postoperative evaluation scales included also patient’ satisfaction 
scores with pain control. An overall satisfaction score according to 
postoperative analgesia from 0 (lowest satisfaction) to 5 (highest 
satisfaction) was recorded on the fifth postoperative day.

Descriptive statistics methods were used to characterize each 
variable. Comparison of continuous variables was performed by 
independent samples t-test or the Mann-Whitney U test accord-
ing to the normality of the variables. Categorical variables were 
evaluated by two-tailed Chi-square test or Fisher’s exact test 
where appropriate. The threshold for statistical significance was 
set to P<0.05. Statistical tests were performed by IBM SPSS sta-
tistics package v23.0 (IBM Corporation, Armonk, New York). 

Results and discussions. From September 2018 to June 
2020 170 patients underwent open colorectal surgeries in our 
clinic. 15 patients were ASA IV-so they were not place in 
our study, also 10 patients rejected to take part in our study 
and 15 patients were less than 22 years, or more than 72y. 
Among these patients 130 were randomized in two groups 
equally (65 patients in each group). All of these patients un-
derwent the allocated operations. The data of this investiga-
tion was analyzed in this article. 65 patients’ data (27 males, 38 
females, age range 23-75) - whose postoperative period and pain 
was managed through PCEA, were matched with 65 patients’ 
data (31 male, 34 female, age range 23-75) - whose postopera-
tive period and pain was managed with IVPCA. There were no 
significant differences by demographic and preoperative factors 
between the groups (Table 2).

At the same time intraoperative factors - like operation time 
and incision size, in these two groups were also similar consid-
ering that all of these operations, in both groups were performed 
with open surgery method by the same 3 surgeons, who were 
well experienced in colorectal surgeries (Table 3).

The data, which included pain assessment according to the 
visual analogue scale, three times a day (9am, 3pm, 9pm), were 
averaged for each day such that the analyses evaluated for differ-
ences between postoperative days 1,2, 3, 4 and 5 (Fig. 1).

There was quit high rate of patient satisfaction with postop-
erative pain control for the study patients. Only 6 patients (5%) 
rated their satisfaction at less than 3, the neutral point, on the 
rating scale of satisfaction, which ranged from 0 (lowest satis-
faction to 5 (highest satisfaction). Patients in this study reported 
a high rate of satisfaction with the PCA modality of postopera-
tive pain control (as reflected by a median score of 4 on the 1-5 
scale), regardless of whether the PCA was given epidurally or 
intravenously (Table 4).

Table 3. Intraoperative factors in two analgesia groups

Characteristics PCEA (n=65) IVPCA (n=65) P value

Operation time, min  168(41)  159(37)  0.19

Incision size, cm 27(4)  26(7)  0.32

Data are expressed as mean (SD)
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Conclusions. Our study demonstrates, that both analgesia 
techniques in colorectal surgery patients, IVPCA and PCEA, 
resulted in high levels of satisfaction (as reflected by a median 
score of 4 on the 1-5 scale), and provided effective manage-
ment of postoperative pain. There were no differences in the 
pain scores on the postoperative visual analogue scales, anal-
gesic requirements and satisfaction score between groups. This 
indicates that IVPCA and Epidural PCA are equally effective 
to control the postoperative pain after open colorectal surgery, 
which suggests that IVPCA may be used instead of Epidural 
PCA because of invasiveness of this procedure.
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Table 4. Patients’ postoperative satisfaction rate

Likerts scale
PCEA group

n=65
IVPCA group

n=65
P Value

1 (very dissatisfied) 0 (0) 0 (0)

2 (dissatisfied) 4 (6.2%) 2 (3.1%) 0.68

3 (unsure) 3(4.6%) 4(6.2%) 0.70

4 (satisfied) 35(53.8%) 31(47.7%) 0.60
5 (very satisfied) 23(35.4%) 28(43%) 0.47
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SUMMARY

COMPARISON OF THE PATIENT-CONTROLLED EPI-
DURAL AND INTRAVENOUS ANALGESIA AFTER 
OPEN COLORECTAL SURGERY: A RANDOMIZED 
CONTROLLED TRIAL

Agdgomelashvili I., Mosidze B., Merabishvili G., 
Demetrashvili Z.

Tbilisi State Medical University; High Technology Medical 
Center, University Clinic, Georgia 

The goal of this study was to evaluate the efficacy of two com-
mon analgesic techniques: patient-controlled epidural analgesia 
(PCEA) and patient-controlled intravenous analgesia (IVPCA) 
in patients undergoing open colorectal surgeries. 130 patients 
were randomized in two groups: group I – n=65 (27 males, 38 
females, age range 23-75) - whose postoperative period and pain 
was managed with PCEA; group II – n=65 (31 male, 34 female, 
age range 23-75) - whose postoperative period and pain was 
managed with IVPCA. There were no significant differences by 
demographic and preoperative factors between the groups. The 
study demonstrates, that both analgesia techniques in colorec-
tal surgery patients, IVPCA and PCEA, resulted in high levels 
of satisfaction (as reflected by a median score of 4 on the 1-5 
scale), and provided effective management of postoperative 
pain. There were no differences in the pain scores on the postop-
erative visual analogue scales, analgesic requirements and sat-
isfaction score between groups. This indicates that IVPCA and 
Epidural PCA are equally effective to control the postoperative 
pain after open colorectal surgery.

Keywords: PCEA, IVPCA, Colorectal surgery.

РЕЗЮМЕ 

СРАВНИТЕЛЬНАЯ ОЦЕНКА ЭФФЕКТИВНОСТИ 
КОНТРОЛИРУЕМЫХ ПАЦИЕНТОМ ЭПИДУРАЛЬ-
НОЙ И ВНУТРИВЕННОЙ АНАЛЬГЕЗИЙ ПОСЛЕ 
ОТКРЫТОЙ КОЛОРЕКТАЛЬНОЙ ОПЕРАЦИИ: РАН-
ДОМИЗИРОВАННОЕ КОНТРОЛИРУЕМОЕ ИССЛЕ-
ДОВАНИЕ

Агдгомелашвили И.З., Мосидзе Б.А., 
Мерабишвили Г.М., Деметрашвили З.М.

Тбилисский государственный медицинский университет; 
Центр высоких технологий, Университетская клиника, 
Грузия

Цель исследования – оценка эффективности двух распро-
страненных методов обезболивания: контролируемых па-
циентом эпидуральной (PCEA) и внутривенной анальгезий 
(IVPCA) после открытых колоректальных операций. 130 па-
циентов рандомизированы в две группы: группа I – n=65 (27 
мужчин, 38 женщин, возраст 23-75 лет), у которых в после-

операционном периоде боль купирована с помощью PCEA; 
II группа – n=65 (31 мужчина, 34 женщины, возраст 23-75 
лет), у которых в послеоперационном периоде боль купи-
ровали с помощью IVPCA. Между группами существенных 
различий по демографическим и предоперационным факто-
рам не выявлено. Установлено, что у пациентов после коло-
ректальной хирургии оба метода обезболивания  - IVPCA и 
PCEA, имели положительный результат, что отражено сред-
ним баллом 4 по шкале от 1 до 5 и обеспечили эффективное 
лечение послеоперационной боли. Cогласно послеопераци-
онным визуальным аналоговым шкалам, различий в показа-
телях интенсивности боли, потребности в обезболивающих 
препаратах и уровне удовлетворенности между группами не 
выявлено. Следует заключить, что IVPCA и эпидуральная 
PCEA одинаково эффективны для контроля боли после от-
крытой колоректальной операции. 

reziume

pacientis mier kontrolirebadi epiduruli da 
intravenuri analgeziebis Sedareba Ria kolo-
reqtuli qirurgiis Semdeg: randomizirebuli 
kontrolirebadi kvleva

i.aRdgomelaSvili, b.mosiZe, g.merabiSvili, 
z.demetraSvili 

Tbilisis saxelmwifo samedicino universiteti; 
maRali teqnologiebis centri, sauniversiteto 
klinika, saqarTvelo
 
kvlevis mizans warmoadgenda koloreqtuli 

operaciebis Semdeg analgeziis ori teqnikis: 
pacientis mier kontrolirebadi epiduruli da 
intravenuri analgeziebis efeqturobis Sefaseba.
130 pacienti randomizirebuli iyo 2 jgufad: 

I  jgufSi - n=65 (27  mamakaci, 38 qali, asakobrivi 
diapazoni 23-75 w.) postoperaciul periodSi tki-
vilis marTva ganxorcielda pacientis mier kon-
trolirebadi epiduruli analgeziiT; II  jgufSi 
- n=65 (31 mamakaci, 34  qali, asakobrivi diapazoni 23-
75 w.) postoperaciul periodSi tkivilis kupire-
ba moxda pacientis mier kontrolirebadiintra-
venuri anesTeziiT. jgufebs Soris mniSvnelovani 
gansxvaveba demografiul da preoperaciul faq-
torebSi ar dafiqsirda. koloreqtuli qirur-
giis Semdeg orive analgeziis teqnikis SemTx-
vevaSi gamovlinda pacientebis kmayofilebis 
maRali maCvenebeli (4  qula 5-quliani skaliT) 
da postoperaciuli tkivilis efeqturi marT-
vis maCvenebeli. vizualuri analogiuri skalis 
mixedviT jgufebs Soris tkivilgamayuCeblebis 
moTxovnilebaSi da pacientebis kmayofilebis 
maCveneblebSi gansxvavebebi ar dafiqsirda, rac 
miuTiTebs, rom koloreqtuli qirurgiis Semdeg 
orive analgeziis teqnika Tanabrad efeqturia 
postoperaciuli tkivilis marTaSi.
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Одним из самых частых осложнений варикозной болез-
ни является острый поверхностный тромбофлебит. В 39,2-
95,9% наблюдений поверхностный тромбофлебит развива-
ется в системе большой подкожной вены (БПВ), в 1,6-20% 
– в бассейне малой подкожной вены (МПВ), одновременное 
поражение ВПВ и МПВ – в 1,0-1,8% случаев [1,3-5,9,11]. У 
4,1-29,3% пациентов тромботический процесс при варико-
тромбофлебите достигает устья ВПВ, у 13,2-66,7% – устья 
МПВ [6,9]. Часто наблюдаются распространение тромбо-
тического процесса у пациентов с варикотромбофлебитом 
(ВТФ) через сафено-феморальное (3,6-13,5%) или сафено-
поплитеальное соустье (2,2-28%), несостоятельные пер-
форантные вены (4,3-55%), мышечные венозные синусы 
голени (2,1-18%) на глубокую венозную систему [1,4,12,6]. 
Именно с ним связывают угрозу развития тромбоза глубо-
ких вен (ТГВ) и тромбоэмболии легочной артерии (ТЭЛА). 
По мнению некоторых авторов [7], тромб может нарастать в 
сутки до 20-35 см, где верхний предел тромботического по-
ражения на 10-20 см выше клинических проявлений, а мо-
мент перехода тромботического процесса на глубокие вены 
скрытый и клинически не проявляется. Таким образом, 
частота выявления ТГВ при ВТФ находится на уровне 6,7-
40% [3,4,10,11], при этом в 4,2-31,6% наблюдений окклюзи-
онный варикотромбофлебит имеет эмбологенные свойства 
[7,11], а у 0,5-49% пациентов с ВТФ диагностируют симпто-
мы ТЭЛА [3,7], хотя по данным сцинтиграфии асимптомное 
течение ТЭЛА мелких ветвей при варикотромбофлебите ди-
агностируют у 33,3% пациентов [4,8]. Летальность от ТЭЛА 
при ВТФ достигает 0,4-5% [7,11]. 

В таких случаях, согласно междисциплинарным клиниче-
ским рекомендациям (2013), выделяют понятие трансфас-
циальный тромбоз, т.е. распространение тромботического 
процесса с большой или малой подкожной вены на глубо-
кие вены [2]. Чаще это происходит в месте впадения стволов 
подкожных вен в бедренную или подколенную вену, реже 
– тромбы распространяются через несостоятельные перфо-
рантные вены.

В то же время смертность в остром периоде от ТЭЛА, не-
смотря на широкое применение антикоагулянтной терапии, 
остается крайне высокой, а при сохранении жизни резко 
возрастает риск возникновения хронической постемболи-
ческой легочной гипертензии, которая резко ухудшает каче-
ство жизни и часто приводит к инвалидизации пациентов.

Цель исследования - оценка эффективности хирургиче-
ского лечения варикотромбофлебита, осложненного транс-
фасциальным тромбозом.

Материал и методы. Проанализированы результаты об-
следования и ургентного хирургического лечения 45 паци-
ентов с трансфасциальным тромбозом в бассейне БПВ, на-
правленного на ликвидацию угрозы ТЭЛА. Из них мужчин 
было 17 (37,8%) пациентов и 28 (62,2%) женщин. Возраст 
больных варьировал в пределах от 19 до 78 лет, средний воз-
раст – 51±2,4 лет.

Для обследования больных использовали общеклиниче-
ские, лабораторные методы исследования, ультразвуковую 
допплерографию и ультразвуковое дуплексное сканиро-
вание («ULTIMA PRO-30, z.one Ultra», ZONARE Medical 

Systems Inc., США), которые выполняли в динамике пребы-
вания больного в стационаре.

Результаты и обсуждение. Основным методом диагно-
стики ВТФ являются ультразвуковые методы обследования, 
в частности допплерография и дуплексное сканирование, 
которые выполнялись у каждого пациента непосредственно 
после поступления в стационар. Ультразвуковое обследова-
ние проводили в горизонтальном положении больного на 
спине с использованием компрессионных проб, в положе-
нии сидя и стоя, а также с использованием пробы Вальсаль-
вы. Последовательно оценивали состояние поверхностной, 
глубокой и перфорантной венозных систем. При наличии 
ВТФ тщательно осматривали глубокую венозную систему: 
бедренные, подколенную и берцовую вены, икроножные 
вены. Для осмотра малой подкожной и подколенной вен 
больного укладывали на живот. Обязательно проводили ис-
следования контрлатеральной нижней конечности.

При обнаружении ВТФ оценивали локализацию, про-
тяженность, границы тромботической окклюзии, уровень 
проксимальной и дистальной границ тромботической ок-
клюзии, характер тромботических масс, наличие флотации 
верхушки тромботических масс, наличие вертикального и 
горизонтального рефлюксов (рис. 1).

Рис. 1. Ультразвуковое дуплексное сканирование: флоти-
рующий тромб в устье большой подкожной вены

Особое значение следует уделять выявлению признаков 
перехода тромботического процесса на глубокую венозную 
систему. При обнаружении тромботической окклюзии со-
устья проводили более детальное обследование подколен-
ной, бедренной и подвздошных вен с целью определения 
проксимальной границы тромбоза. При наличии флотации 
верхушки тромба оценивали его длину, определяли эхоген-
ность, влияние на него венозного рефлюкса, характер внеш-
него контура, степень подвижности тромботических масс, 
соотношение диаметра поперечного сечения тромба с диа-
метром вены в положении стоя.

При переходе тромботического процесса на глубокую ве-
нозную систему наблюдали флотацию верхушки тромботи-
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ческих масс. Локализация верхушки тромботических масс 
при трансфасциальном тромбозе была следующей:

- уровень сафенофеморального соустья – у 28 (62,2%) па-
циента, при этом протяженность тромботического пораже-
ния от голени диагностировали у 5 пациентов, от нижней 
трети бедра – у 21 и тотальный (на голени и бедре) – у 2 
больных;

- уровень общей бедренной вены – у 11 (24,4%) пациен-
тов, при этом протяженность тромботического поражения 
от голени диагностировали у 3 пациентов, от нижней трети 
бедра – у 4 и тотальный (на голени и бедре) – у 4 больных;

- уровень наружной подвздошной вены – у 3 (6,7%) боль-
ных при этом протяженность тромботического поражения 
от голени диагностировали у 1 пациентов, от нижней трети 
бедра – у 2 пациентов;

- несостоятельные перфорантные вены голени – у 3 
(6,7%) пациентов.

Все операционные вмешательства по поводу трансфас-
циального тромбоза выполняли в срочном порядке в день 
поступления пациента. Основной задачей операционного 
вмешательства при ВТФ большой подкожной вены, ослож-
ненном трансфасциальным тромбозом являлась ликвидация 
угрозы тромбоза глубоких вен и профилактика ТЭЛА. Учи-
тывая необходимость проведения полуоткрытой тромбэкто-
мии на пробе Вальсальвы из сафенофеморального соустя, 

общей бедренной вены, объем операционного вмешатель-
ства состоял в тромбэктомии, кроссэктомии, продольном 
ушивании устья большой подкожной вены, коротком стри-
пинге на бедре (рис. 2). При длине тромба более 3 см или 
частичной фиксации флотирующей верхушки к передней 
стенке общей бедренной вены, а также при флотации в 
наружной подвздошной вене, тромбэктомия через веноз-
ный разрез большой подкожной вены опасна интраопера-
ционной тромбоэмболией легочной артерии при тракции 
тромботических масс через сафенофеморальное соустье, 
вследствии фрагментации тромба и миграции последнего 
в легочное сосудистое русло. В таких случаях следует вы-
полнять тромбэктомию через венотомный разрез общей 
бедренной вены. Необходимым условием виполнения ве-
нотомии общей бедренной вены является широкая моби-
лизация и выделение на держалках бедренных вен и их 
притоков. После выполнения тромбэктомии и визуальной 
оценки отсутствия пристеночных наложений на стенках 
общей бедренной вены устье большой подкожной вены 
следует отсечь, а венотомный разрез ушить непрерывным 
швом ниткой 5/0 «Пролен» (рис. 3). Перед выполнением 
венотомии обязательно внутривенно вводят 5000 ед. ге-
парина. В стандарт оперативного лечения обязательно 
входят кроссэктомия и короткий стрипинг большой под-
кожной вены на бедре.

 
							     

			           а   							       б
Рис. 2. Интраоперационное фото: тромбэктомия с общей бедренной вены (а) 

с последующим ушиванием венотомного разреза (б)

		  а 				               б					     в
Рис. 3. Тромбэктомия с наружной подвздошной вены – интраоперационное фото (а) 

и схематическое изибражение (б), с последующим ушиванием венотомного разреза общей бедренной вены (в)
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При тромботической окклюзии несостоятельной пер-
форатной вены на голени выполняли открытую тромбэк-
томию до получения удовлетворительного ретроградного 
кровотока с последующей субфасциальной перевязкой 
последней (рис. 4), которую при наличии тотального вер-
тикального рефлюкса дополняли кроссэктомией и корот-
ким стрипингом.

Оперативные вмешательства у пациентов с ВТФ большой 
подкожной вены, осложненным трансфасциальным тромбо-
зом, представлены в таблице.

Всем пациентам с ВТФ большой подкожной вены, ос-
ложненным трансфасциальным тромбозом, в до- и посто-
перационном периоде назначали консервативное лечение 
согласно протоколам лечения тромбозов глубоких вен.

На фоне проводимого лечения ни у одного пациента в 
раннем послеоперационном периоде не наблюдали призна-
ков тромбоэмболии легочной артерии. В отдаленном после-
операционном периоде у всех пациентов рецидив варикоз-
ной болезни в течении года не отмечен.

Таким образом, хирургическое лечение варикотромбоф-
лебита в бассейне большой подкожной вены, осложненно-
го трансфасциальным тромбозом, позволяет предупредить 
тромбоз глубоких вен и провести профилактику тромбоэм-
болии легочной артерии, ливкидировать восходящие формы 
варикотромбофлебита.

Перспективы дальнейших исследований. Остаются не ре-
шенными следующие вопросы:
1. Следует ли заканчивать тромбэктомию не перевязкой 
культи большой подкожной вены, а её отсечением и про-
дольным ушиванием общей бедренной вены?

2. Что делать с варикозно расширенным стволом большой 
подкожной вены на голени, который остается после крос-
сэктомии и короткого стрипинга?
3. Следует ли при тотальном варикотромбофлебите закан-
чивать операцию флебоцентезом во избежание проталкива-
ния тромботических масс в глубокие вены при венекстрак-
ции зондом?
4. Достаточно ли ограничиться кроссэктомией и коротким 
стриппингом при варикотромбофлебите на голени?
5. Если варикотромбофлебит возник на бедре, то достаточно 
ли кроссэктомии и короткого стриппинга на бедре?
Выводы.
1. При варикотромбофлебите, осложненном трансфасциаль-
ным тромбозом, основным стандартом лечения следует счи-
тать тромбэктомию с дальнейшей профилактикой рецидива 
заболевания и тромбоэмболии легочной артерии.
2. При тромбозах перфорантных вен следует выполнять 
субфасциальную тромбэктомию с последующей перевязкой 
перфоранта.
3. Всем пациентам с трансфасциальным тромбозом незави-
симо от обьема оперативного вмешательства следует назна-
чить лечение как при тромбозе глубоких вен.
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Рис. 4. Тромбированный перфорант Коккета: ультразвуковая картина (а) и интраоперационное фото (б)

Таблица. Оперативные вмешательства, выполненные пациентам с трансфасциальным тромбозом
№ Оперативные вмешательства Количество
1. Открытая тромбэктомия из устья большой подкожной вены, кроссэктомия, флебэктомия 28
2. Полуоткрытая тромбэктомия из общей бедренной вены, кроссэктомия, флебэктомия 7

3. Открытая тромбэктомия из общей бедренной вены (с венотомией общей бедернной вены), 
кроссэктомия, флебэктомия 4

4. Открытая тромбэктомия из наружной подвздошной вены (с венотомией общей бедернной 
вены), кроссэктомия, флебэктомия 3

4. Открытая тромбэктомия из перфорантных вен, кроссэктомия, флебэктомия 3
Всего 45



	
Georgian Medical News  
No 9 (318) 2021

© GMN 27 

филактика. Междиссциплинарные клинические рекоменда-
ции. Киев; 2013: 63 с.
3. Посеряев А. В., Гумеров И. И., Кривощеков Е. П., Ельшин 
Е. Б. Диагностическая и лечебная тактика у больных вари-
козной болезнью, осложненной острым варикотромбофле-
битом. Norwegian Journal of Development of the International 
Science. 2019; 26-2: 62-65.
4. Русин В. І., Корсак В. В., Попович Я. М., Левчак Ю. А., Го-
ловацький А. С. Профілактика венозних тромбоемболічних 
ускладнень при трансфасціальному тромбозі нижніх 
кінцівок. Галицький лікарський вісник. 2016; 23 (2): 42-45. 
5. Русин В.И., Корсак В. В., Попович Я. М. Трансфасциаль-
ний тромбоз в системе нижней полой вены. Сучасні медичні 
технології. 2015; 2 – 3 (25): 180 – 182.
6. Русин В.И., Корсак В.В., Попович Я.М. Хирургическое 
лечение тромбозов нижней полой вены: монография. Ужго-
род: Карпати. 2017; 360 с. + 76 с. вкл.
7. Тамм Т.И., Решетняк О.М. Хирургическое лечение вари-
козной болезни, осложненной варикотромбофлебитом, в со-
четании с трофическими язвами. Клінічна хірургія. 2015. 6 
(874): 38 – 40.
8. Царев О.А., Анисимов А.Ю., Прокин Ф.Г., Захаров Н.Н., 
Лобанов А.В., Сенин А.А. Острый варикотромбофлебит: со-
временное состояние проблемы (обзор). Саратовский науч-
но-медицинский журнал 2018; 14 (1): 87–94.
9. Czysz A., Sheetal L.H. Superficialis thrombophlebitis. Stat-
Pearls Publishing, 2020. [PubMed]
10. Di Minno M. N. D., Ambrosino P., Ambrosini F., Tremoli 
E., Di Minno G., Dentali F. Prevalence of deep vein thrombo-
sis and pulmonary embolism in patients with superficial vein 
thrombosis: a systematic review and meta-analysis. Journal of 
thrombosis and haemostasis. 2016; 14(5): 964-972.
11. De Almeida, M. J., Guillaumon, A. T., Miquelin, D., Jovilia-
no, E. E., Hafner, L., Sobreira, M. L., Yoshida, W. B. Guidelines 
for superficial venous thrombosis. Jornal vascular brasileiro. 
2019; 18. doi: 10.1590/1677-5449.180105
12. Vashist M. G., Kumar S., Verma M., Chaudhary P., Kaushik 
A. K., Sachdeva K. Incidence of Deep Venous Thrombosis 
after Varicose Vein Surgery-A Prospective Study. Interna-
tional Journal of Science and Research. 2018; DOI: 10.21275/
SR20206110739

SUMMARY

TRANSFASCIAL THROMBOSIS IN THE GREAT SA-
PHENOUS VEIN BASIN

Filip S., Rusyn V., Hadzheha I.

Higher State Educational Establishment of Ukraine “Uzhhorod 
National University”, Uzhhorod, Ukraine

Objective - to evaluate the effectiveness of surgical treatment 
of varicothrombophlebitis complicated by transfascial thrombo-
sis. 

The results of examination and treatment of 45 patients with 
varicothrombophlebitis of the great saphenous vein complicated 
by transfascial thrombosis. 

The indications for surgical prophylaxis of pulmonary embo-
lism in transfascial thrombosis in the basin of the great saphe-
nous vein have been substantiated. In the postoperative period, 
all patients with transfascial thrombosis, regardless of the radi-
cal nature of the surgical intervention, were offered to prescribe 

treatment as in deep vein thrombosis. The introduction of active 
surgical tactics in transfascial thrombosis allows for effective 
prevention of pulmonary embolism. 

In varicothrombophlebitis complicated by transfascial throm-
bosis, thrombectomy with further prevention of recurrence of 
the disease and pulmonary embolism should be considered 
the main standard of treatment. For perforating vein thrombo-
sis, subfascial thrombectomy followed by perforating ligation 
should be performed. All patients with transfascial thrombosis, 
regardless of the volume of surgery, should be treated as for 
deep vein thrombosis.

Keywords: varicothrombophlebitis, transfascial thrombosis, 
pulmonary embolism, pulmonary embolism, thrombectomy.

РЕЗЮМЕ

ТРАНСФАСЦИАЛЬНЫЙ ТРОМБОЗ В БАССЕЙНЕ 
БОЛЬШОЙ ПОДКОЖНОЙ ВЕНЫ

Филип С.С., Русин В.В., Гаджега И.И.

Высшее государственное учебное заведение Украины “Уж-
городский национальный университет», Украина

Цель исследования - оценка эффективности хирургиче-
ского лечения варикотромбофлебита, осложненного транс-
фасциальным тромбозом. 

Проведен анализ результатов обследования и лечения 45 
больных варикотромбофлебитом большой подкожной вены, 
осложненным трансфасциальным тромбозом. 

Обоснованы показания к хирургической профилактике 
тромбоэмболии легочной артерии при трансфасциальных 
тромбозах в бассейне большой подкожной вены. В после-
операционном периоде всем пациентам с трансфасциаль-
ным тромбозом независимо от радикальности оперативного 
вмешательства назначается лечение как при тромбозе глу-
боких вен. Внедрение активной хирургической тактики при 
трансфасциальном тромбозе позволяет проводить эффек-
тивную профилактику тромбоэмболии легочной артерии. 

При варикотромбофлебите, осложненном трансфасци-
альным тромбозом, основным стандартом лечения следует 
считать тромбэктомию с дальнейшей профилактикой реци-
дива заболевания и тромбоэмболии легочной артерии. При 
тромбозах перфорантных вен следует выполнять субфас-
циальную тромбэктомию с последующей перевязкой пер-
форанта. Всем пациентам с трансфасциальным тромбозом 
независимо от объема оперативного вмешательства следует 
назначать лечение как при тромбозе глубоких вен.

reziume

transfasciuri Trombozi didi kanqveSa venis 
auzSi

s.filipi, v.rusini, i.gajega

uJgorodis erovnuli universiteti, ukraina

kvlevis mizans warmoadgenda transfasciuri 
TromboziT garTulebuli varikoTromboflebitis 
qirurgiuli mkurnalobis efeqturobis Sefaseba.
gaanalizebulia didi kanqveSa venis 

varikoTromboflebitiT 45 pacientis gamokvle-
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vis da mkurnalobis Sedegebi. dasabuTebulia 
filtvis arteriis Tromboemboliis qirurgiuli 
profilaqtikis Cvenebebi transfasciuri Trombo-
zebis dros didi kanqveSa venis auzSi. postope-
raciul periodSi yvela pacients transfasciuri 
TromboziT, qirurgiuli mkurnalobis radika-
lurobisagan damoukideblad, mkurnaloba eniSne-
ba iseve, rogorc Rrma venebis Trombozis dros. 
aqtiuri qirurgiuli taqtikis CarTva transfas-
ciuri Trombozis dros iZleva filtvis arte-
riis Tromboemboliis efeqturi profilaqtikis 
saSualebas.

transfasciuri TromboziT garTulebuli 
varikoTromboflebitis dros mkurnalobis Ziri-
Tad standartad unda CaiTvalos Trombeqto-
mia, daavadebis recidivis da filtvis arteriis 
Tromboemboliis Semdgomi profilaqtikiT. per-
forantuli venebis Trombozis dros rekomende-
bulia subfasciuri Trombeqtomiis Catareba per-
forantis Semdgomi gadakvanZviT. yvela pacients 
transfasciuri TromboziT, miuxedavad operaci-
uli Carevis moculobisa, unda Cautardes iseTive 
mkurnaloba, rogorc Rrma venebis Trombozis 
dros.

MANAGEMENT OF ESOPHAGEAL PERFORATION: A CASE REPORT

1Gurgenidze M., 1Magalashvili D., 1Akhmeteli L., 2Nemsadze G., 1Lomidze N.

1The First University Clinic of Tbilisi State Medical University, Department of General Surgery; Department of Surgery №I; 
2Department of Radiology, Georgia

Esophageal perforation (EP) is a devastating condition. In 
modern times it is still associated with substantial morbidity and 
mortality. [3]. Injuries to the esophagus represent a rare but po-
tentially lethal clinical condition. Emergency management is a 
challenge and mortality remains high [13]. Spontaneous perfo-
ration, referred to as Boerhaave’s syndrome, accounts for only 
15% of cases of esophageal perforation, foreign bodies for 14%, 
and trauma for 10% [11]. The common denominator of all these 
heterogeneous conditions is the contamination of surrounding 
spaces with digestive contents and the evolution to severe sepsis 
and death in the absence of timely diagnosis and appropriate 
treatment. Mortality of esophageal perforation ranges between 
10% and 20% and the delay in treatment is the most important 
survival predictor [8, 10].

Case Report. 62-year-old male patient came to Surgical De-
partment of the First University Clinic of Tbilisi State Medical 
University on 17.10.2018 15:00. The patient complained of pain 
in the chest cavity, especially after eating, shortness of breath, 
fever, chills, weakness. The patient felt pain in the chest cavity 

after eating 4 days before hospitalization. Despite this, the next 
day, he took alcohol in large quantities. Last night he felt a sharp 
pain in the chest cavity. In the ER department, the patient under-
went a clinical examination. laboratory tests were carried out. 
Computed tomography of the thoracic cavity enhanced by per os 
contrast was performed. CT scan revealed pneumomediastinum, 
extravasation of contrast medium at the level of the 8th thorac-
ic vertebra. The size of the defect was 2.1 cm. Contrast agent 
spread partly paraesophagially, partly in the preaortic space. It 
did not spread into the abdominal cavity. Found infiltration in 
the basal segments of the lungs on both sides. A small amount 
of fluid was detected in both pleural cavities (Fig. 1,2). Esopha-
gogastroduodenoscopy revealed a defect in the esophagus at the 
level of 32 cm from the incisors. Dimensions of defect were 
2.0 - 3.0 cm. Patient was hemodynamically stable, spO2 – 91%, 
t - 38,4o C, cor - rhythmic tones, muffled, pulmo - auscultatory 
marked weakened breathing on both sides in the lower lobes 
and crepitus. Diagnosis - perforation of the lower third of the 
thoracic part of esophagus, acute mediastinitis.

 

Fig. 1. Axial section. Mediastinal window. Contrast agent in-
troduced per os was noted in the esophagus and spread outside 
its lumen – extravasation. Paraesophageal emphysema

Fig. 2. Axial section. Bone window. Contrast agent introduced per os 
was noted in the esophagus and spread outside its lumen – extravasa-
tion. A defect with a diameter of 2.1 cm was noted on the anterior wall 
of the esophagus. Accumulation of large amounts of contrast agent was 
noted ventrally of the esophagus. Paraesophageal emphysema
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An urgent operation was performed on 17.10.2018 21: 40 - 
18.10.2018 00:35. Left-sided posterolateral thoracotomy, medi-
astinotomy, suturing of the defect, buttressing of the sutures with 
the mediastinal pleura, washing and drainage of the mediastinum 
and left pleural cavity were performed. Intraoperatively 400 ml 
of turbid fluid was found in the left pleural cavity. Fluid was aspi-
rated from the pleural cavity. The mediastinal pleura in the lower 
third was inflamed, edematous. On palpation, fluctuation was felt. 
Wide mediastinotimy was performed. Food debris and also a dark, 
cloudy liquid, both in large quantities were noted in the mediasti-
num. Food debris and liquid were completely evacuated from the 
mediastinum. A large defect (up to 3 cm in diameter) was found 
in the lower third of the esophagus. The edges of the defect were 
sharply inflamed, edematous, loosened. Esophagus was mobilized. 
A defect was sutured with technical difficulties and was buttressed 
with a mediastinal pleura flap. The mediastinum was washed with 
saline solution. Nasogatric tube was inserted. Drainage with active 
aspiration was placed in the mediastinum. The mediastinal pleura 
was closed with rare sutures. The pleural cavity was also washed 
with saline. Drainage with active aspiration was placed in the left 
pleural cavity. The thoracotomy wound was sutured in layers. After 
that, a Witzel gastrostomy was performed.

Аfter the operation, the patient›s treatment continued in the 
intensive care unit. Antibiotic therapy with cefepime, vancomy-
cin, metronidazole was carried out. Bacteriological examination 
of fluid taken from the mediastinum during surgery revealed the 
growth of Candida albicans. Hence, fluconazole was included 
in the treatment. In addition, infusion therapy, gastroprotec-
tion, anticoagulation, symptomatic therapy was carried out. 
On 22.10.2018 antibiotic therapy was adjusted and meropenem 
was included instead of cefepime. In the Postoperative period, a 
small amount of hemorrhagic discharge was observed from the 
pleural drainage. Small purulent discharge from the mediastinal 
drainage was also noted.

Throughout the hospitalization, the patient was adequately 
nourished first with a gastrostomy tube and then per os.

Extubation was performed on 25.10.2018. CPAP therapy was 
conducted periodically. Bacteriological examination of blood, pleu-
ral and mediastinal effusions, X-ray and CT examinations of the 
chest cavity were carried out periodically according to indications.

Hectic fever appeared (39oC) on 03.11.2018. CT of chest cav-
ity was performed. The study revealed free air paraesophageally in 
the region of the lower third of the esophagus. Extravasation of per 
os contrast agent was noted. Contrast agent spread in both pleural 
cavities. Infiltrative changes were noted in both basal segments of 
the lungs. Pleural separation on the right side was 7.6 cm and on the 
left - 3.7 cm. Pleural drainage was also placed on the right side. 200 

ml of reddish brown exudate was obtained. This time, bacteriologi-
cal examination of pleural exudate revealed Klebsiella pneumonia. 
Antibiotic therapy was corrected. Colimycin was prescribed instead 
of meropenem and vancomycin.

Since leakage was noted, it was decided to place an esophageal 
stent in the area of the defect. Stenting with a self-expanding cov-
ered metal stent was performed on 05.11.2018. After that the patient 
was fed with liquid meal per os. Temperature returned to normal. 
The patient’s condition gradually improved. On radiographs, infil-
trative changes in the lung tissue were no longer observed. Labo-
ratory tests improved and on November 17.2018 the patient was 
transferred from the intensive care unit to the surgical department.

The right-sided pleural drain was removed on 19.11.2018. 
On 20.11.2018, the control X-ray examination revealed stent 
displacement. It was corrected endoscopically. Since there was 
no more discharge from the mediastinal and left-sided pleural 
drains, after control X-ray examination, they were removed on 
26.11.2018. CT with per os contrast was performed. Extravasa-
tion of contrast was no longer noted (Fig. 3).

Fig. 3 Axial section. Mediastinal window. A stent was marked 
in the lumen of the esophagus. Adjacent soft tissues were infil-
trated. Fluid and gas masses were noted in both pleural cavities

A complication in the form of bleeding was noted on 01.12.2018. 
Bleeding was controlled conservatively. Esophagogastroduode-
noscopy was performed but active bleeding was not found. Stent 
position was adequate. Anemia was corrected by RBC transfusion. 
Recurrence of bleeding was not observed. On the control X-ray ex-
amination, the position of the stent was correct.

Finally, stent was removed and on 07.12.2018 the patient was 
discharged from the clinic in good condition. Control CT with 
per os contrast was performed (Fig. 4).

			   a 				    b
Fig. 4 Axial section. Mediastinal window. a - Paraesophageal infiltrative changes were reduced. Fluid and gas masses of pleural cavities 

were reduced too; b - Contrast agent introduced per os was noted in the esophagus and did not spread outside its lumen, no extravasation
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Table. Criteria for non-operative management of esophageal perforations 
Delay in management Early: less than 24 h
Clinical presentation Absence of symptoms and signs of sepsis

Radiological criteria

Cervical or thoracic location of the esophageal perforation
Contained perforation by surrounding tissues
- Intramural
- Minimal peri-esophageal extravasation of contrast material with 
intra-esophageal drainage
- Absence of massive pleural contamination

Esophageal characteristics No preexistent esophageal disease

Other

Possibility of close surveillance by expert
esophageal team
Availability of round the clock surgical and
radiological skills

Fig. 5. Pittsburgh suggested a perforation severity scoring system

Within two years from the moment of injury of the esophagus, 
the patient feels well, takes food without problems, refuses to 
conduct control studies.

Esophageal perforation is an emergency situation that re-
quires quick decision making to save the patient.1-4 A multitude 
of operative strategies have been suggested to deal with esopha-
geal disruption [27].

In our case, we cannot assert with absolute accuracy, but can 
only guess that the perforation was the result of a foreign body 
(for example, a bone accidentally swallowed while eating). It 
took 4 days from the moment of the onset of pain to hospital-
ization. The patient himself associates a plentiful meal and the 
onset of pain. There was no vomiting. So, we consider this case 
as perforation by a foreign body.

Contrast-enhanced computed tomography (CT) and CT 
esophagography is the imaging examination of choice in pa-
tients with suspicion of EP. CT is highly sensitive (92–100%) in 
detecting EP and helps to asses extension to adjacent structures 
(collection of air or fluid in the mediastinum, pleural and intra-
peritoneal effusions) and to guide initial therapy. CT can also 

eliminate other conditions that may mimic EP (aortic dissection, 
esophageal intramural hematoma, etc.) [4,20,28,39]. In select 
cases, contrast-enhanced esophagogram (gastrografin/barium) 
may provide useful information regarding the location and the 
contained character of EP [20]. Indirect signs of esophageal in-
jury can also be seen on a plain chest radiograph (pleural ef-
fusion, pneumomediastinum, subcutaneous emphysema, hydro-
thorax, pneumothorax, and collapse of the lung) [30].

Non-operative management (NOM) of EP can be considered 
in stable patients with early presentation, contained esophageal 
disruption, and minimal contamination of surrounding spaces 
if highly specialized surveillance is available. The criteria de-
veloped by Altorjay et al. [2] more than two decades ago are 
still the mainstay of non-operative management (Table). Endo-
scopic treatment is the gold standard for closing EP that occur 
and are recognized during an endoscopic procedure. New in-
terventional endoscopic techniques, including endoscopic clips, 
covered metal stents, and endoluminal vacuum therapy, have 
been developed over the last several years to manage esophageal 
perforation in an attempt to decrease the related morbidity and 
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mortality [36]. Endoscopic clip placement (through the scope 
clips, over the scope clips) is currently the standard method for 
closing small (< 2 cm) luminal perforations [5, 23]. Endoscopic 
stents (partially or fully covered self-expandable metal stents, 
self-expandable plastic stents) can be used to cover larger de-
fects or complete unsatisfactory clip closure [32]. In a recent 
review, the use of self-expandable stents for the treatment of 
esophageal leaks (spontaneous, iatrogenic, and postoperative) 
resulted in 88% success and 7.5% mortality rates. These results 
compared favorably with outcomes of surgery (83% success and 
17% in hospital mortality) leading the authors to conclude that 
esophageal stenting can be successfully applied as an alterna-
tive therapeutic strategy in EP [25]. Minimal 2–4-week duration 
of stent placement has been advocated to allow sealing of the 
perforation. Esophageal stent placement is probably just as ef-
fective as surgical repair for the treatment of iatrogenic EP [17]. 
Endoscopy may be used as definitive treatment either alone or 
in combination with interventional radiology or surgical proce-
dures (drainage of pleural abscess, or compressive pneumotho-
rax, etc.) [6]. Successful closure of esophageal defects by pri-
mary or rescue endoluminal vacuum therapy has been recently 
reported and may represent a promising alternative treatment for 
EP [21,31]. In patients with late presentation and in patients with 
non-endoscopic EP, the use of endoscopy as first-line therapy 
may be considered. Although successful endoscopic manage-
ment has been reported in select Boerhaave [19,33,38,39] pa-
tients with minimal symptoms and signs of sepsis, concerns on 
patient safety warrant caution regarding first-line use of endo-
scopic treatment under such circumstances [6,33]. Endoscopic 
stenting is a useful adjunct treatment tool in patients with persis-
tent leakage following surgical treatment of EP [9, 14].

More recently, the Pittsburgh classification has been devel-
oped to include an esophageal perforation score based on ten 
clinical and radiological factors to help decision-making for 
patients with EP [1]. The score has been validated in a multi-
national study, and it has been suggested that low score (≤ 2) 
patients might be eligible for non-operative management [27].

In recent years interventional endoscopy and radiology have 
further broadened the spectrum of available treatment options. 
Modern nonoperative management ranges from conservative 
treatment to advanced interventional procedures. Against this 
background the group from Pittsburgh suggested a perforation 
severity scoring system (PSS) [1]. PSS can be used to stratify 
patients with esophageal perforation into distinct subgroups 
with differential morbidity and mortality outcomes. Further-
more, PSS strata could be used to identify candidates for nonop-
erative management [27, 29, 35].

Morbidity, frequency of operative treatment, length of stay, 
and mortality were strongly associated with the score value. 
Stratification was performed by creating low- (PSS 2), interme-
diate- (PSS 3-5), and high-risk- (PSS>5) groups. The low-risk 
group had significantly better outcomes regarding morbidity, 
mortality, and length of stay compared with the other groups. 
Moreover, frequency as well as dimension of operative treat-
ment was significantly lower. These observations lead to con-
clude that affiliation to group 1 (low PSS) is associated with 
more favorable outcome and might be an indicator for possible 
nonoperative treatment. The fact that each of the most threaten-
ing variables, esophageal cancer and circulatory shock, is as-
sociated with 3 points and therefore by definition excluded from 
group 1, adds further support to this conclusion [26, 27] (Fig. 5).

Esophageal stent placement for the treatment of an acute per-
foration or an intrathoracic anastomotic leak after esophagec-

tomy has become a recognized treatment option for selected pa-
tients. These patients include patients with an intrathoracic leak 
without esophageal necrosis or a mucosal injury greater than 6 
cm in length. Stent placement for an acute perforation offers the 
potential advantages of earlier oral nutrition, a reduced hospital 
stay, and avoidance of the morbidity and recuperation associated 
with an operative repair while achieving success rates that com-
pare favorably with traditional primary closure [15]. Esophageal 
stent placement for an anastomotic leak offers the same advan-
tages and appears to significantly reduce the rate of anastomotic 
stricture requiring treatment compared with reoperative repair 
or expectant management [16]. However, untoward events have 
been reported after esophageal stent placement for the treat-
ment of an anastomotic leak or acute esophageal perforation. 
These include fistulization with vascular structures, migration 
with distal bowel obstruction, airway fistulization or compres-
sion, esophageal necrosis, and stent fracture or degradation 
[14,18,37].

The risk of significant complications related to the use of an 
esophageal stent to treat an intrathoracic anastomotic leak or 
acute perforation was significantly reduced when the stent could 
be removed in less than 14 or 28 days, respectively. Clinicians 
using this technique are encouraged to adopt systematic criteria 
for removing esophageal stents such as those outlined, which 
include stent dwell time. This may allow a significant reduction 
in the rare but serious complications reported in patients with an 
acute esophageal perforation or intrathoracic anastomotic leak 
treated with an esophageal stent [14].

Surgery should be undertaken in all patients who do not meet 
NOM criteria. If surgery is indicated for EP, patients should be 
taken to the operative room as soon as possible. Even minor 
delays in surgical treatment may increase morbidity and mor-
tality rates. Mortality of patients managed within 24 h of EP is 
under 10% compared to 30% after this time [1,7,8,12,20]. Gen-
eral principles of esophageal perforation management include 
(1) excellent exposure, (2) debridement of non-viable tissue, 
(3) closure of defect, (4) use of buttress to reinforce esophageal 
sutures, and (5) adequate tube drainage. Primary repair is the 
treatment of choice for EP with free perforation of the thoracic 
esophagus. Management of perforation of the thoracic esopha-
gus relies on immediate interruption of mediastinal and pleural 
contamination, debridement of the perforation to healthy tissue, 
tension-free primary repair, and adequate external drainage [34]. 
Ases demand an individualized approach and it is difficult to 
be proscriptive about the actual operative steps. Thoracotomy 
will usually be required and the degree of pleural effusion or 
visible wall defect on CT may guide the incision side. A lapa-
rotomy or laparoscopy will usually be required in addition to 
enable construction of a feeding jejunostomy and possibly a 
decompressive tube gastrostomy. The alternative is a nasogas-
tric tube or combination of tubes to allow decompression and 
feeding. In general, a diversionary cervical esophagostomy (for 
saliva) is not recommended. Buttressing the esophageal repair 
with surrounding viable tissue (intercostal muscle flap, pleural 
or pericardic patch) has been recommended to decrease the risk 
of leakage. Drainage of the mediastinum and pleural cavity is 
required and enteral nutrition remains an essential component of 
the treatment plan [13].

If direct repair of thoracic EP is not feasible (hemodynamic 
instability, delayed surgical exploration, extensive esophageal 
damage) esophageal exclusion, diversion, or resection should 
be performed. Repair over a large size T-tube can be used to 
create a controlled esophago-cutaneous fistula and minimize 
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mediastinal and pleural contamination [22]. Complete esopha-
geal diversion or thoracic esophageal resection is required in the 
presence of large esophageal disruption; creation of a cervical 
esophagostomy and feeding jejunostomy are mandatory in these 
patients [34]. Resection is the best option in the presence of pre-
existing esophageal pathology [12,24]. If the patient survives, 
colon interposition or gastric pull-up reconstruction are required 
6–12 months after complete diversion or resection of the tho-
racic esophagus [13].

In our case, hospitalization was late, there was an effusion 
as in the mediastinum as in both pleura, mediastinitis was de-
veloped. An emergency operation was performed. After mobi-
lization of the esophagus, the defect was sutured and reinforced 
with a pleural flap. After washing of the mediastinal and pleural 
cavities, they were drained. Despite this, leakage developed. 
Therefore, a stent was placed in the defect area endoscopically. 
Complications in the form of stent dislocation and subsequently 
developed gastroduodenal bleeding occurred. The first compli-
cation was corrected endoscopically and the subsequent one was 
eliminated by conservative measures.

Thus, esophageal perforation continues to present a diagnostic 
and therapeutic challenge despite decades of clinical experience 
and innovation in surgical technique. Accurate diagnosis and 
early treatment are essential to the successful management of 
patients with this increasingly frequent condition. The diagnos-
tic errors and delayed treatment that result significantly increase 
morbidity and mortality. A high degree of suspicion in clinical 
situations that might be associated with or secondarily lead to 
esophageal perforation; starting appropriate treatment within 
24 h can be lifesaving under these circumstances. Both CT and 
endoscopy are reliable diagnostic tools and their use should 
be tailored to the patient condition. Definitive management of 
esophageal emergencies should be undertaken in specialized 
centers in which multispecialty expertise is available round the 
clock. Despite all this, optimal therapy, especially after delayed 
diagnosis, continues to evolve. Since the original description 
of esophageal perforation more than 250 years ago, diagnosis 
remains challenging, management remains controversial, and 
mortality remains high.
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SUMMARY

MANAGEMENT OF ESOPHAGEAL PERFORATION: A 
CASE REPORT

1Gurgenidze M., 1Magalashvili D., 1Akhmeteli L., 
2Nemsadze G., 1Lomidze N.

1The First University Clinic of Tbilisi State Medical University, 
Department of General Surgery; Department of Surgery №I; 
2Department of Radiology, Georgia

Esophageal perforation (EP) is a devastating condition. In 
modern times it is still associated with substantial morbidity 
and mortality. 62-year-old male patient came to Surgical De-
partment of the First University Clinic of Tbilisi State Medical 
University on 17.10.2018 15:00. The patient complained of pain 
in the chest cavity, especially after eating, shortness of breath, 
fever, chills, weakness. The patient felt pain in the chest cav-

ity after eating 4 days before hospitalization. CT scan revealed 
pneumomediastinum, extravasation of contrast medium at the 
level of the 8th thoracic vertebra. Esophagogastroduodenoscopy 
revealed a defect in the esophagus at the level of 32 cm from the 
incisors. Dimensions of defect were 2.0 - 3.0 cm. An urgent op-
eration was performed. Left-sided posterolateral thoracotomy, 
mediastinotomy, suturing of the defect, buttressing of the su-
tures with the mediastinal pleura, washing and drainage of the 
mediastinum and left pleural cavity were performed. A Witzel 
gastrostomy was performed. After the operation, the patient’s 
treatment continued in the intensive care unit. Since leakage was 
noted, it was decided to place an esophageal stent in the area of 
the defect. Stenting was performed on 05.11.2018. A complica-
tion in the form of bleeding was noted on 01.12.2018. Bleeding 
was controlled conservatively. Finally, stent was removed and 
the patient was discharged from the clinic in good condition on 
07.12.2018. New interventional endoscopic techniques, includ-
ing endoscopic clips, covered metal stents, and endoluminal 
vacuum therapy, have been developed over the last several years 
to manage esophageal perforation. Surgery should be undertaken 
in all patients who do not meet non-operative management cri-
teria. Buttressing the esophageal repair with surrounding viable 
tissue has been recommended to decrease the risk of leakage. If 
direct repair of thoracic EP is not feasible esophageal exclusion, 
diversion, or resection should be performed. Repair over a large 
size T-tube can be used to create a controlled esophago-cutane-
ous fistula and minimize mediastinal and pleural contamination. 
Thus, esophageal perforation continues to present a diagnostic 
and therapeutic challenge despite decades of clinical experience 
and innovation in surgical technique.

Keywords: esophagus, perforation, injury, CT scan, esopha-
gogastroduodenoscopy, stent, nonoperative management, opera-
tive management.

РЕЗЮМЕ

ЛЕЧЕНИЕ ПЕРФОРАЦИИ ПИЩЕВОДА: ОПИСАНИЕ 
КЛИНИЧЕСКОГО СЛУЧАЯ

1Гургенидзе М.Р., 1Магалашвили Д.З., 1Ахметели Л.Т., 
2Немсадзе Г.Ш., 1Ломидзе Н.Б.

1Первая университетская клиника Тбилисского государ-
ственного медицинского университета, департамент хи-
рургии, департамент хирургии №I; 2департамент радио-
логии, Грузия

Перфорация пищевода (ПП) - серьезная проблема, кото-
рая по сей день ассоциируется со значительной заболева-
емостью и смертностью. 17.10.2018 г. в хирургический де-
партамент Первой университетской клиники Тбилисского 
государственного университета поступил пациент, мужчина 
62 лет с жалобами на боли в грудной полости, особенно, 
после приема пищи, одышку, лихорадку, озноб, общую 
слабость. Боли в грудной полости начались за 4 дня до го-
спитализации, после приема пищи. КТ выявила пневмопе-
ритонеум, экстравазацию контрастного вещества на уровне 
VIII грудного позвонка. При эзофагогастродуоденоскопии на 
уровне 32 см от резцов выявлен дефект пищевода размером 
2,0-3,0 см. Проведена ургентная операция - левосторонняя 
торакотомия, медиастинотомия, ушивание дефекта, укре-
пление швов медиастинальной плеврой, санация и дрени-
рование средостения и плевральной полости. Выполнена 
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гастростомия по Витцелю. После операции лечение боль-
ного продолжалось в реанимационном отделении. Посколь-
ку выявилась недостаточность швов, было решено провести 
стентирование участка дефекта. Манипуляция проведена 
05.11.2018 г. 01.12.2018 г. выявлено осложнение в виде кро-
вотечения, которое было купировано консервативными ме-
тодами. Стент был удален и 07.12.2018 г. пациент выписан 
из клиники в хорошем состоянии. За последние несколько 
лет для лечения перфорации пищевода разработаны новые 
интервенционные эндоскопические методы, включая эн-
доскопическое клипирование, стентирование покрытыми 
металлическими стентами, внутрипросветную вакуумную 
терапию. Хирургическому вмешательству подлежат все 
пациенты, состояние которых не соответствует критериям 
неоперативного лечения. Для снижения риска недостаточ-
ности швов, рекомендуется укрепление швов пищевода 
окружающими жизнеспособными тканями. При невозмож-
ности наложения первичных швов на дефект грудного от-
дела пищевода, следует выполнить выключение, отведение 
или резекцию пищевода. Т-образный дренаж большого 
размера может быть использован для создания контролиру-
емого пищеводно-кожного свища и минимизации инфици-
рования средостения и плевры. Таким образом, несмотря на 
клинический опыт, накопленный десятилетиями, и иннова-
ции в хирургической технике, перфорация пищевода про-
должает оставаться вызовом как с диагностической, так и 
лечебной точки зрения.

reziume

saylapavis perforaciis marTva: klinikuri Sem-
Txvevis aRwera

1m. gurgeniZe, 1d. maRalaSvili, 1l. axmeteli, 
2g. nemsaZe,  1n. lomiZe

1Tbilisis saxelmwifo samedicino universiteti, 
pirveli sauniversiteto klinika, qirurgiuli 
departamenti, qirurgiis №I departamenti; 2ra-
diologiis departamenti, saqarTvelo

saylapavis perforacia umZimesi daavadebaa, ro-
melic sadReisod asocirdeba mniSvnelovan ava-
dobasa da letalobaTan. 17.10.2018 w. 15:00 sT-ze 
Tssu pirveli sauniversiteto klinikis qirur-

giul departamentSi moTavsebuli iyo pacienti - 
62 wlis mamakaci gulmkerdSi tkiviliT, romelic 
Zlierdeboda sakvebis miRebis Semdeg, sunTqvis 
gaZnelebiT, cxelebiT, SemcivnebiT, sisustiT. pa-
cientma tkivili pirvelad igrZno hospitali-
zaciamde 4  dRiT adre, Wamis Semdeg. kt kvle-
viT gamovlinda pnevmomediastinumi, kontrastis 
eqstravazacia gulmkerdis me-8 malis doneze. 
ezofagogastroduodenoskopiiT aRmoCnda saWre-
li kbilebidan 32 sm manZilze mdebare saylapa-
vis defeqti zomebiT 2,0-3,0 sm. Catarda saswrafo 
operacia. Sesrulda marcxenamxrivi wina-gverdi-
Ti Torakotomia, mediastinotomia, defeqtis ga-
kerva, mediastinuri plevriT nakerebis gamyareba, 
Suasayris da marcxena plevris Rrus sanacia, 
drenireba. gastrostoma formirda vitcelis 
wesiT. operaciis Semdeg pacientis mkurnaloba 
gagrZelda reanimaciul ganyofilebaSi. aRiniS-
na nakerebis ukmarisoba, ris gamoc gadawyda de-
feqtis aris stentireba. manipulacia Sesrulda 
05.11.2018 w. 01.12.2018 w. aRiniSna garTuleba – sisxl-
dena, romelic SeCerebuli iyo konservatiuli 
meTodebiT. 07.12.2018 w. stenti amoRebuli iyo 
da pacienti kargi mdgomareobiT gaewera klini-
kidan. bolo wlebSi SemuSavebulia saylapavis 
perforaciis mkurnalobis axali intervenciuli 
endoskopiuri midgomebi, rogoricaa endoskopi-
uri klipireba, stentireba dafaruli metalis 
stentis gamoyenebiT, endoluminuri vakuum-Tera-
pia. pacientebi, romelTa mimdinare mdgomareoba 
ver Tavsdeba araoperaciuli mkurnalobis krite-
riumebSi, eqvemdebarebian operaciul mkurnalo-
bas. nakerebis ukmarisobis Tavidan asacileblad 
rekomendebulia nakerebis gamyareba irgvliv-
mdebare sicocxlisunariani qsovilebiT. im Sem-
TxevaSi,  rodesac defeqtis pirveladi gakerva 
ver xerxdeba, SesaZlebelia Sesruldes saylapa-
vis gamoTiSva an rezeqcia. Suasayrisa da plev-
ris Rruebis inficirebis minimizaciisaTvis aseve 
SesaZlebelia farTe T-tube-is gamoyeneba kontro-
lirebuli saylapav-kanis fistulis Sesaqmnelad. 
amrigad, miuxedavad aTwleulebiT dagrovili 
klinikuri gamocdilebisa da inovaciuri qirur-
giuli midgomebisa, saylapavis perforacia mainc 
rCeba diagnostikur da Terapiul gamowvevad.
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Cataract is an age-related disease and it is one of the main 
causes of blindness all over the world. Cataract incidence in-
creases with age and while its frequency is 2.9% in the popu-
lation aged under 55, incidence reaches 40% in the population 
over 75 years [1]. Most widespread method of treatment of 
cataract is phacoemulsification of the opacified lens and im-
plantation of the new, artificial lens. Phacoemulsification can 
be accompanied with numerous complications. The Complica-
tions are diverse and are classified in four main categories: 1. 
Complications associated with anesthesia, such as damage of the 
optic nerve (0.09-0.79%), retrobulbar hemorrhage (0.03-0.32%) 
and impairment of eye pupil integrity (0.009-0.13%); 2. Surgical 
complications, such as prolapse of vitreous body, supra-chorioid 
hemorrhage (0.07%), detachment of Descement’s membrane, 
intra-operative myosis, posterior capsule rupture (0.5-16%) and 
zonular dialysis; 3. Early post-surgical complications, such as 
anterior chamber narrowing, corneal leukoma, iris prolapse, 
post-surgical entophthalmia and uveitis; 4. Late post-surgical 
complications, such as refractive disorders and posterior capsule 
opacification, i.e. secondary cataract [2]. The most widespread 
complication is associated with the surgical factor and this is 
rupture of the posterior capsule [3]. In this study the emphasis is 
made on the prolapse of vitreous body, chamber narrowing, iris 
prolapse, corneal leukoma and bleeding from iris. 

Diacarb is diuretic, frequently used against hypertension. Its 
active ingredient is Acetazolamide, it is used in Georgia, Russia, 
Lithuania and Latvia with the name Diacarb. Acetazolamide is 
carbonic anhydrase inhibitor, reduces excretion of hydrogen in 
kidneys and increases excretion of water, sodium, potassium and 
bicarbonate. It is also used for treatment of glaucoma, though 
regular consumption of high doses causes electrolyte imbalance. 

Timolol is non-selective beta-adrenoreceptor blocker admin-
istered for treatment of increased intraocular pressure topi-
cally, in the patients with open-angle glaucoma. Active ingre-
dient of the medicine is Timolol maleate reducing intraocular 
pressure due to reduction of production of the aqueous hu-
mor. It impacts systemic pressure as well. Its effect achieves 
maximum in 2 hours and lasts for one day. Side effects are 
mostly local and include conjunctival hyperemia, edema of 
cornea epithelium, visual blurring and itching. In the event 
of prolonged action ptosis can develop as well. Contraindi-
cations include cardiovascular and respiratory system disor-
ders, especially bronchial asthma [4].

Most of the above listed pre-, intra- and post-surgery compli-
cations are associated with the variations of intraocular pressure 
in the course of surgical operation. Goal of our study was assess-
ment of the role of Diacarb andTimolol in management of these 
complications.

Material and methods. For several months, 500 patients 
were specially selected for the study. They were divided into 
control group including 300 patients and Diacarb-Timolol group 
composed of 200 patients. The patients were aged from 57 to 84 
years, in the control group their ages varied between 59 and 84 
and in the treated group – between 57 and 81.

Control group included 183 females and 117 males while in 
the treated group there were 118 women and 82 men.

In the treated group the patients were prescribed single oral 
dose of Diacarb and single topical dose of Timolol one hour be-
fore the surgery.

Before surgery all patients were subjected to standard oph-
thalmologic examination. All operations were conducted by one 
and the same surgeon. Operations were conducted by means 
of phacoemulsification machine Stellaris. For anesthesia there 
was used tetracaine (topically) and lidocaine (retrobulbar anes-
thesia). Main incision was of 2.75 mm width and was made on 
meridian corresponding to 12 o’clock while paracentesis – 1.1 
mm, at meridians corresponding to 3 and 9 o’clock, irrigation 
and aspiration was provided bimanually, irrigation bottle was 
at 100 cm height from the patient’s level. Duovisc was used as 
main viscoelastic. After the surgery all patients were instilled 
antibiotics. 

Results and discussion. As a result of study it was found that 
in control group 42 (14%) of three hundred patients had com-
plications, while in Timolol group complications had only 10 
patients (5%) of 200. Prolapse of vitreous body developed only 
in one patient (0.33%) of 300 in control group while in the treat-
ed group such complication was not indicated at all (0%). Rate 
of chamber Diacarb-Timolol). Iris prolapse was found in 12 
patients (4%) of control group and 2 (1%) in Diacarb-Timolol 
group. Corneal opacification was identified in 10 patients (3.3%) 
of control group while this complication has not taken place in 
he treated group. Iris bleeding is a very rare complication and in 
this case it has developed only in 2 patients (0.67%) of control 
group. It should be noted that incidence of intra-surgical myosis 
was slightly higher in the treated group (5 patients, 2.5%), com-
pared with the control (7 patients, 2.33%) (Fig.).

Acetazolamide is a carbonic anhydrase inhibitor and it is 
used for treatment of numerous diseases, including idiopathic 
intracranial hypertension, many types of cardiac insufficiency 
etc [5]. In ophthalmological practice it is used for treatment 
of glaucoma (in topical Diamox form). Regular, systematic 
administration of Acetazolamide can result in serious electro-
lyte imbalance and the physicians abstain from its prescribing. 
There were conducted numerous studies dealing with the Ac-
etazolamide role in preventing phacoemulsification complica-
tions. Agarwal and Malik were the first (India), who showed 
interest to this issue and found out that Acetazolamide plays 
significant role in prevention of vitreous body prolapse [6]. 
Later Maria and Kale established that topical Acetazolamide 
(Diamox) has slight but not significant effect on intraocular 
pressure. At the same time, there was significant difference 
in incidence of vitreous body prolapse between control and 
medication groups. In case of iacarb, its risk was lower [7]. 
In 2014, study conducted by Hayashi, Yoshida, Sato, Manabe 
and Yoshimura showed that in the patients with pseudoexfo-
liation syndrome, oral administration of Acetazolamide sig-
nificantly reduced intraocular pressure [8], especially for the 
first 3-5 hours. The same scientists conducted research where 
they compared effects of different hypotension remedies [9]. 
It was established that carbonic anhydrase inhibitor had the 
best hypotensive effect within 4-8 hours after surgery, while 
in 24 hours after the surgery the effects were equal.

ROLE OF DIACARAB (ACETAZOLAMIDE) AND TIMOLOL PREMEDICATION IN PREVENTION 
OF CATARACT PHACOEMULSIFICATION COMPLICATIONS

Javrishvili V., Aleksidze A., Shurgaia A., Todria M.

David Tvildiani Medical University; Javrishvili Eye Clinic Oftalmij, Tbilisi, Georgia
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Numerous studies were conducted about effects of Timolol 
and combinations of anti-glaucoma medicine combinations 
on post-surgical complications. In 2016, in Greece, Georga-
kopuolos and colleagues decided to assess the effects of beta-
blockers and carbonic anhydrase on post-surgical intraocular 
pressure. Administration of the medicines provided desirable 
effect and post-surgical pressure has reduced significantly 
[10]. Studies conducted by Georg Rainer and colleagues in 
2003 showed that combination of dorzolamide (also carbonic 
anhydrase inhibitor) and Timolol, within 6 to 24 hours af-
ter surgery significantly reduces the pressure, though this do 
not affect the pressure increases caused by viscoelastic in the 
course of surgery [11]. In 2001, research conducted by the 
same scientists compared the effects of Timolol -dorzolamide 
and latanoptost on post-surgical complications. It turned out 
that only combination of the drugs was effective [12]. Erdo-
gan and colleagues compared combinations of Timolol with 
dorzolamide and Timolol with lataloprost and control group 
though they could not find any significant difference between 
three groups [13], though clinical studies conducted in 2016 
in Russia confirmed that the patients who received ganfort 
(bimaptost and tiumolol combination) had much lower in-
traocular pressure compared with the control [14]. Study by 
Borazan and colleagues showed that the effects of various 
medicines administered separately on post-surgical pressure 
did not significantly differ [15].

In September 2017, Servet Centinkaya has conducted 
large-scale study in Turkey, where he compared the effects 
of systemic Acetazolamide and topical dorzolamide- Timolol 

combination on post-surgical complications and post-surgical 
status for 6 months [16]. No significant difference between 
the final results was found but, regarding numerous side ef-
fects of Acetazolamide, dorzolamide-tumolol combination 
is recommended. Positive effect of dorzilamide- Timolol 
combination on post-surgical intraocular pressure in case of 
Steep-Trendelenburg surgery is confirmed as well [17].

All above mentioned studies make main emphasis on the 
post-surgical intraocular pressure while in our study we have 
paid great attention to such complications as vitreous body 
prolapse, iris prolapse, bleeding from iris, intra-surgical my-
osis and anterior chamber narrowing that are mostly closely 
associated with pressure variations in the course of surgery. 
Regarding close relations between the pressure and compli-
cations considered, as well as apparently positive dynamics, 
we should offer that further researches would substantiate the 
results of our study.

Conclusion. Effect of oral and topical Acetazolamide and 
Timolol combination in management of phacoemulsification 
complications is already confirmed, but these complications 
are mostly related to post-surgical intraocular pressure. In 
our study we have noticed positive dynamics in prevention 
of such complications as iris prolapse, iris bleeding, vitreous 
body prolapse and anterior chamber narrowing. To reliably 
substantiate the role in prevention of the mentioned com-
plications, further researches are required in this area. More 
in-depth researches are required to compare effects and side 
effects of Acetazolamide, timolol and other preparations in 
intraocular pressure control.

Fig. Bar chart of the percentages of complications in control and Diacarb-Timolol groups
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SUMMARY

ROLE OF DIACARAB (ACETAZOLAMIDE) AND TIMO-
LOL PREMEDICATION IN PREVENTION OF CATA-
RACT PHACOEMULSIFICATION COMPLICATIONS

Javrishvili V., Aleksidze A., Shurgaia A., Todria M.

David Tvildiani Medical University; Javrishvili Eye Clinic 
Oftalmij, Tbilisi, Georgia

Goal - measurement of Diacarb (Acetazolamide) and Timo-
lol effectiveness for prevention of cataract phacoemulsification 
complications. 

Study includes 500 patients, 300 of which comprise the con-
trol group and 200 patients were administered one dose of Dia-
carb orally, one day before the surgery and one topical dose of 
oftan Timolol one hour before the surgery. The patients were 
observed in the course of surgery, as well as in the post-surgery 
period.

All patients received standard post-surgery medication, in-
cluding antibiotics, steroids and lacrimal substitutes for one 
month. The operations were conducted by one and the same sur-
geon, using one and the same equipment. 

Object of observation were such complications as vitre-
ous prolapse, narrowing of anterior chamber, iris prolapse, iris 
bleeding, intraoperative corestenoma.

Rate of complications in the group treated with Diacarb and 
Timolol was much lower, compared with the control. 

Pre-surgical administration of Diacarb and Timolol reduces the 
complication risks. More researches are required in this respect. 

Keywords: Diacarb, Timolol, cataract phacoemulsification 
complications prevention 

РЕЗЮМЕ

РОЛЬ ПРЕМЕДИКАЦИИ ДИАКАРБОМ (АЦЕТАЗОЛА-
МИД) И ТИМОЛОЛОМ В ПРОФИЛАКТИКЕ ОСЛОЖ-
НЕНИЙ ФАКОЭМУЛЬСИФИКАЦИИ КАТАРАКТЫ 

Джавришвили В.Г., Алексидзе А.Т., Шургая А.Т., 
Тодрия М.И. 

Медицинский университет Давида Твилдиани; Глазная кли-
ника Джавришвили “Офтальмидж”, Тбилиси, Грузия

Цель исследования - определение эффективности диакар-
ба (ацетазоламид) и тимолола для превенции осложнений 
факоэмульсификации катаракты.

Исследованы 500 пациентов, 300 из них составили кон-
трольную группу, 200 пациентов получали одноразовую 
пероральную дозу диакарба за один день до операции, а за 
час до операции - одноразовую топикальную дозу офтан ти-
молола. 
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Наблюдение велось как во время операции, так и в тече-
ние послеоперационного периода. Всем пациентам прово-
дили стандартную послеоперационную медикаментозную 
терапию, включающую антибиотики, стероиды и искус-
ственную слезу в течение одного месяца. Операции прово-
дились одним и тем же хирургом, используя одно и то же 
оборудование.

Объектом наблюдения являлись такие осложнения, как 

пролапс стекловидного тела, сужение передней камеры, 
пролапс радужной оболочки, кровотечение из радужной 
оболочки, интраоперационный миоз. 

Показатели осложнений были значительно ниже в группе 
диакарба и тимолола в сравнении с контрольной группой.

Предоперационное использование диакарба и тимолола 
снижает риск осложнений. Необходимо проведение даль-
нейших исследований в этом направлении. 

ИССЛЕДОВАНИЕ ЭФФЕКТИВНОСТИ ПРЯМОЙ РЕСТАВРАЦИИ ФРОНТАЛЬНОЙ ГРУППЫ ЗУБОВ 
РАЗЛИЧНЫМИ ФОТОКОМПОЗИТНЫМИ МАТЕРИАЛАМИ

Помпий А.А., Борисенко Е.Н., Керимова Т.Н., Помпий Э.С.

Луганский государственный медицинский университет, Рубежное, Украина

Патологии твердых тканей зубов достаточно часто встре-
чаются у взрослого и детского населения Украины, при этом 
основными причинами потери целостности анатомической 
формы зубов являются кариес, травматические поврежде-
ния и некариозные поражения [1]. В различные годы доля 
населения страны с диагностированным кариесом состав-
ляла, по данным научной литературы, от 95 до 98%, что 
соответствует весьма высокому показателю распростра-

ненности заболевания [3]. Несмотря на интенсивно разви-
вающиеся технологии в стоматологии, разработанные для 
эффективного восстановления дефектов коронковой части 
зубов, и профилактические мероприятия, направленные на 
предотвращение развития кариеса и некариозных пораже-
ний у детей и взрослых, эпидемиологические показатели 
распространенности и интенсивности этих заболеваний у 
населения страны продолжают ухудшаться.

reziume

diakarbiT (acetazolamidi) da TimololiT premedikaciis roli 
kataraqtis fakoemulsifikaciis garTulebebis profilaqtikaSi

v. javriSvili, a. aleqsiZe, a.Surgaia, m.Todria

david tvildainis samedicino universiteti,  
javriSvilis Tvalis klinika “oftalmiji”, Tbilisi, saqarTvelo 

kvlevis mizans warmoadgenda diakarbis (ace-
tazolamidi) da Timololis efeqturobis Se-
faseba kataraqtis fakoemulsifikaciis gar-
Tulebebis Tavidan acilebaSi.
gamokvleulia 500 pacienti, maTgan 300 Seadgina 

sakontrolo jgufi, 200 pacientma ki ZiriTadi 
jgufi. Ziritadi jgufis pacientebs operaciamde 
erTi dRiT adre daeniSna diakarbis erTjera-
di peroraluri, xolo operaciamde erTi saaTiT 
adre ofTan-Timololis aseve erTjeradi topi-
kaluri doza. pacientebze dakvirveba ganxor-
cielda rogorc mTliani operaciis msvlelobis 
dros, aseve postoperaciul periodSi. yvela pa-
cients Cautarda standartuli postoperaciuli 
medikamenturi Terapia, romelic moicavda anti-

biotikiT, steroidiTa da xelovnuri cremliT 
mkurnalobas erTi Tvis ganmavlobaSi. operacie-
bi Catarda erTi da igive qirurgis mier, erTi da 
igive aRWurvilobis gamoyenebiT. 
pacientebSi dakvirvebis obieqts warmoadgenda 

iseTi garTulebebi, rogorica minisebri sxeulis 
prolafsi, wina saknis daviwroveba, feradi garsis 
prolafsi, sisxldena feradi garsidan, intraope-
raciuli miozi.
diakarbisa da Timololis jgufSi garTule-

bebis maCvenebeli mniSvnelovnad dabali iyo Se-
darebiT sakontrolo jgufTan.
preoperaciulad diakarbisa da Timololis 

gamoyeneba amcirebs garTulebebis risks. aucile-
belia kvlevebis gagrZeleba am mimarTulebiT.



	
Georgian Medical News  
No 9 (318) 2021

© GMN 39 

Лечение зубов с дефектами твердых тканей в последние 
десятилетия предполагает не только восстановление их 
анатомической формы и функции, но и воссоздание или 
улучшение эстетичности. Особенно высокие требования 
предъявляют к реставрациям фронтальной группы зубов, 
видимых при разговоре или улыбке. Материалы, которые 
используют для замещения утраченных тканей зубов, долж-
ны соответствовать целому ряду оптических характеристик, 
в частности таких как цвет, оттенок, насыщенность, флуо-
ресценция и прозрачность [2]. Наиболее схожие оптиче-
ские характеристики с таковыми естественных зубов имеют 
фотокомпозитные и керамические материалы, которые при 
их рациональном использовании позволяют в полном объ-
еме восстановить внешний вид зубов и улучшить эстетику 
улыбки в целом. 

На сегодняшний день существуют два метода реставра-
ции дефектов твердых тканей зубов, в частности, прямой 
и непрямой. Прямой метод предполагает одномоментное 
восстановление разрушенной коронковой части зуба па-
циента в стоматологическом кресле с использованием 
фотокомпозитных материалов. Преимуществами такого 
подхода следует считать относительную дешевизну, неза-
висимость от зубо-технической лаборатории и мануаль-
ных навыков зубного техника, возможность коррекции 
реставраций, лечение в одно посещение. При непрямом 
методе реставрации изготавливают в лаборатории на 
цифровых или аналоговых моделях челюсти пациентов, 
что позволяет уменьшить время нахождения пациента 
в стоматологическом кресле, более точно восстановить 
контактные пункты и окклюзионные взаимоотношения, 
использовать керамические материалы с более вы-
сокими физико-механическими и эстетическими ха-
рактеристиками. Однако стоимость дополнительного 
оборудования и сроки изготовления существенно огра-
ничивают возможность повсеместного применения та-
кого метода лечения [7,9]. 

Прямые реставрации выполняют из фотокомпозитных 
материалов, которые обладают определенным набором 
качеств для достижения высоких эстетических резуль-
татов и относительно надежным прогнозом. У больных 
с такими реставрациями, при длительной эксплуатации, 
нередко возникают осложнения в виде сколов и трещин 
материала, изменения его цвета, нарушения краевого 
прилегания, стираемости, воспалительных изменений со 
стороны пульпы и тканей пародонта восстановленных 
зубов. Вероятность развития таких осложнений зависит, 
прежде всего, от механических и биологических свойств 
самого фотокомпозита, степени разрушения твердых 
тканей зуба, анатомо-гистологических особенностей его 
строения и мануальных навыков стоматолога [8].

Предложенное фирмами-производителями разнообра-
зие материалов, предназначенных для лечения дефек-
тов твердых тканей зубов прямым методом, безусловно, 
расширяет арсенал стоматолога в широком спектре кли-
нических ситуаций, однако определяет неоднозначные 
результаты исследований, посвященных клинической эф-
фективности различных групп фотокомпозитов. Оценка 
надежности таких реставраций в длительные термины 
наблюдения и выявление наиболее распространенных 
осложнений, возникающих в процессе эксплуатации, по-
может определить оптимальные материалы для лечения 
поражений твердых тканей зубов с наилучшим прогнозом 
и определить перспективы дальнейших исследований.

Целью исследования явилось оценка клинической эффек-
тивности восстановления дефектов твердых тканей зубов 
различными фотокомпозитными материалами.

Материал и методы. Для клинического исследования 
отобраны 116 взрослых пациентов в возрасте от 18 до 40 
лет, у которых диагностирован кариес IV класса по Блеку 
либо несостоятельные реставрации на центральных и лате-
ральных резцах верхней челюсти. Лица, которые участво-
вали в исследовании, имели ортогнатический или прямой 
прикус, хороший уровень гигиены полости рта, без каких-
либо патологических изменений со стороны тканей паро-
донта. После проведения стандартного стоматологического 
обследования и постановки диагноза больным выполнялись 
прямые фотокомпозитные реставрации с целью восста-
новления анатомической формы зубов или замены пломб 
неудовлетворительного качества. От каждого пациента по-
лучено информированное согласие на проведение стомато-
логических вмешательств.

Больных разделили на группы в зависимости от фотоком-
позитного материала, которым проводили лечение зубов. 
Проведены 236 прямых реставраций. Пациентам I группы 
восстановили 58 зубов нано-керамическим фотокомпозит-
ным материалом Ceram X One, Dentsply (Германия). У лиц 
II группы использовали микрогибридный композит Gradia 
Direct, GC (Япония) для лечения 59 фронтальных зубов. 
Пациентам III группы выполнили 57 реставраций микро-
наполненным фотокомпозитом Estelite ∑ Quick, Tokuyama 
Dental (Япония), а больным IV группы – 62 реставрации на-
нонаполненным материалом Omnichroma, Tokuyama Dental 
(Япония). 

Всем пациентам провели изоляцию рабочего поля при по-
мощи коффердама и адгезивную подготовку в виде тоталь-
ного протравливания эмали и дентина зубов 37% раствором 
ортофосфорной кислоты с последующим нанесением адге-
зивной системы, её распределением потоком сжатого воз-
духа и полимеризацией светом стоматологического фотопо-
лимеризатора. Затем послойно вносили фотокомпозитный 
материал и восстанавливали анатомическую форму зубов, 
выполняли окклюзионную коррекцию, шлифовку и поли-
ровку реставраций.

Для оценки клинической эффективности лечения спутся 
12, 24, 36 и 48 месяцев пациентов приглашали на контроль-
ные осмотры, во время которых выявляли соответствие 
реставраций абсолютным и относительным клиническим 
критериям. К абсолютным критериям отнесли их ретенцию, 
отсутствие рецидивного кариеса и осложнений со стороны 
пульпы зубов или тканей пародонта. Относительными кри-
териями считали целостность реставраций, соответствие 
цвета, хорошее краевое прилегание, отсутствие участков 
шероховатости на их поверхностях. Если реставрация не 
имела каких-либо нарушений и отвечала всем критериям, 
то она получала оценку «отлично» и не требовала допол-
нительных стоматологических вмешательств. В случаях 
несоответствия относительным критериям, реставрации 
выставляли оценку «удовлетворительно», проводили не-
обходимую коррекцию, пациент оставался в клиническом 
исследовании. В ситуациях, когда реставрация не соот-
ветствовала абсолютным критериям, она получала оценку 
«неудовлетворительно», подвергалась замене и пациента 
исключали из исследования.

Клиническую эффективность восстановления твердых 
тканей зубов определяли как число реставраций, которые 
получили оценку «отлично», т.е. не имели каких-либо на-
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рушений при контрольном осмотре пациентов. Результаты 
приводили в виде абсолютных чисел и процентного соот-
ношения реставраций без отклонений к общему числу ре-
ставраций в группе.

Результаты и обсуждение. В ходе контрольного осмотра 
спустя 12 месяцев установлено, что клиническая эффек-
тивность восстановления дефектов твердых тканей зубов 
у пациентов всех групп составила 100%, т.е. все фотоком-
позитные реставрации не имели каких-либо нарушений и 
получили оценки «отлично» (рис.).

Спустя 24 месяца после реставрации у пациентов I груп-
пы выявлено 56 реставраций (96,5% от количества рестав-
раций у пациентов группы), которые отвечали всем клини-
ческим критериям, имели оценки «отлично» и не требовали 
дополнительных вмешательств. Обнаружена 1 (1,7%) ре-
ставрация с нарушением краевого прилегания и 1 (1,7%) - с 
изменением цвета в пришеечной области. Такие реставра-
ции не соответствовали относительным клиническим кри-
териям, их оценили как «удовлетворительные» и провели 
должную коррекцию.

У лиц II и III групп 59 (100%) и 57 (100%) реставраций, 
соответственно, вновь функционировали без каких-либо от-
клонений и сохранили отличный внешний вид.

На «отлично» оценена 61 (98,4%) реставрация у паци-
ентов IV группы, однако, выявлен незначительный скол 
фотокомпозита 1 (1,6%) реставрации, что требовало допол-
нительного вмешательства. Эта реставрация получила удов-
летворительную оценку за несоответствие относительному 
критерию «целостность».

При следующем контрольном осмотре спустя 36 месяцев 
55 (94,8%) реставраций в I группе не имели нарушений и 
получили отличные оценки. 2 (3,4%) реставрации демон-
стрировали локальное изменение цвета, их оценили как 
«удовлетворительные» и провели дополнительное шлифо-
вание и полирование. Впервые был установлен случай раз-
вития апикального периодонтита восстановленного фото-
композитом фронтального зуба у 1 (1,8%) пациента группы. 
Данная реставрация признана неудовлетворительной, па-
циенту провели эндодонтическое лечение и исключили из 
клинического исследования.

У больных II группы 58 (98,3%) восстановлений целост-
ности зубов не вызывали замечаний и были оценены на 
«отлично». В то же время 1 (1,7%) реставрация имела на 
своей поверхности участок повышенной шероховатости за 
что получила оценку «удовлетворительно» и подверглась 
коррекции.

Пациенты III группы традиционно не имели каких-ли-
бо осложнений после лечения и всем 57 (100%) реставра-
циям присвоены оценки «отлично».

В течение контрольного осмотра лиц IV группы выяв-
лено 60 (96,8%) реставраций, которые функционирова-
ли без отклонений, имели оценки «отлично», а также 2 
(3,2%) реставрации с небольшими сколами фотокомпо-
зитного материала в области режущего края, что требова-
ло их восстановления.

Спустя 48 месяцев клиническая эффективность вос-
становления дефектов твердых тканей зубов у пациентов 
I группы составила 87,9%, только у 51 реставрации не 
обнаружено нарушений. Выявлено полное отслоение 2 
(3,4%) реставраций и развитие рецидивного кариеса ря-
дом с 3 (5,2%) реставрациями. Указанные 5 восстанов-
лений оценили как «неудовлетворительные» и заменили. 
Установлено нарушение краевого прилегания 1 (1,7%) 
реставрации, которую признали «неудовлетворительной» 
и провели соответствующую коррекцию.

Пациенты II группы имели 56 (94,9%), реставраций, отве-
чающих всем клиническим критериям и получивших оцен-
ку «отлично». Обнаружены дефекты краевого прилегания 
2 (3,4%) реставраций, что потребовало соответствующей 
коррекции, и у еще 1 (1,7%) пациента группы развитие мар-
гинального пародонтита. 

У лиц III группы 56 (98,2%) реставраций оценены на 
«отлично», что является наивысшим показателем в клини-
ческом исследовании. Только 1 (1,8%) реставрация имела 
незначительный поверхностный скол фотокомпозита, полу-
чила удовлетворительную оценку и подверглась необходи-
мой коррекции.

Показатель клинической эффективности лечения у па-
циентов IV группы определили на уровне 90,3%, т.е. 56 ре-
ставраций не имели отклонений. В реставрациях 5 (8,0%) 

Рис. Клиническая эффективность восстановления дефектов твердых тканей зубов различными фотокомпозитами, %
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пациентов выявили потерю ретенции фотокомпозитного 
материала, которые признали неудовлетворительными и 
изготовили новые. Выявлено нарушение краевого приле-
гания в 1 (1,7%) случае и реставрация получила оценку 
«удовлетворительно». Данный недостаток устранили пу-
тем коррекции.

Спустя 4 года эксплуатации наибольшую клиническую 
эффективность восстановления дефектов твердых тканей 
фронтальных зубов показали реставрации, выполненные 
из микронаполненного материала (98,2%). Ниже была эф-
фективность лечения микрогибридным и нанонаполненным 
фотокомпозитами, составляя 94,9% и 90,3%, соответствен-
но. Худший результат демонстрировали реставрации из на-
но-керамического фотокомпозитного материала – 87,9%. В 
целом, количество реставраций, которые оценены на «от-
лично» у больных всех групп спустя 48 месяцев составило 
211 (89,4%).

На протяжении клинического исследования у паци-
ентов зарегистрировали всего 25 случаев нарушения 
функционирования восстановленных зубов, при этом 12 
(48,0% от общего числа реставраций с осложнениями) 
реставраций не соответствовали абсолютным клиниче-
ским критериям и 13 (52,0%) относительным реставра-
ций. Наиболее распространенными отклонениями оказа-
лись потеря ретенции - 7 (28,0%) и нарушение краевого 
прилегания - 5 (20,0%) реставраций. Осложнения чаще 
встречались у пациентов I и IV групп - 11 (44,0%) и 9 
(36,0%) нарушений, соответственно. У пациентов этих 
групп выявлено значительное количество случаев несо-
ответствия реставраций абсолютным клиническим кри-
териям «ретенция» и «отсутствие рецидивного кариеса». 
Наряду с этим, у пациентов II и III групп количество ос-
ложнений было минимальным, составляя 4 (16,0%) у лиц 
II группы и 1 (4,0%) - I группы, при этом большая часть 
таких реставраций не отвечала относительным критери-
ям, т.е. сроки их эксплуатации возможно продлить путем 
незначительной коррекции.

Фотокомпозитные материалы используются для вос-
становления дефектов твердых тканей зубов уже не-
сколько десятилетий, подвергаясь постоянной модерни-
зации в направлении улучшения физико-механических 
и эстетических характеристик. Проведено значительное 
количество исследований, посвященных изучению функ-
ционирования разнообразных групп и отдельных пред-
ставителей фотокомпозитов при использовании в разных 
клинических ситуациях, отличающихся техниках адге-
зивной подготовки, осложнений, возникающих при их 
эксплуатации. Тем не менее, результаты исследований 
клинической эффективности даже одного и того же ма-
териала у различных авторов довольно часто являются 
противоречивыми. 

Известны результаты исследования эффективности 
реставрации зубов наиболее современными нано-кера-
мическим и нанонаполненным фотокомпозитами, в ко-
тором оценивали степень ретенции, соответствия цвета, 
краевого прилегания, частоты возникновения рецидивно-
го кариеса в пятилетние термины [5]. Спустя 48 месяцев 
клиническая эффективность восстановления зубов нано-
керамическим материалом в этом исследовании состави-
ла 89,7%, а у нанонаполненного фотокомпозита – 93,1%. 
В нашем исследовании показатели эффективности у этих 
групп фотокомпозитов были незначительно ниже, нахо-
дясь на уровне 87,9% и 90,3%, соответственно. В рабо-

те M. Demirci наиболее часто встречались нарушения в 
виде сколов реставраций, при этом в нашем исследовании 
наиболее распространенными осложнениями были потеря 
ретенции и нарушение краевого прилегания у этих матери-
алов, что, по всей вероятности, связано с различными адге-
зивными системами, которые использовали при восстанов-
лении дефектов твердых тканей зубов. 

В работе [6] изучена эффективность восстановле-
ния дефектов твердых тканей зубов фотокомпозитными 
материалами и их соответствие этим же клиническим 
критериям. Спустя 36 месяцев количество реставраций, 
функционирующих без осложнений, по данным авторов, 
составила 96,6% для микрогибридных и 93,5% для на-
нонаполненных фотокомпозитов. Наиболее частыми ос-
ложнениями спустя три года эксплуатации были сколы 
реставраций и развитие вторичного кариеса. 

Высокая эффективность восстановления анатомиче-
ской формы фронтальной группы зубов продемонстриро-
вана в исследовании [4], в котором авторы изучали влия-
ние трёх техник адгезивной подготовки на длительность 
функционирования 55 реставраций. Согласно получен-
ным результатам, доля успешных реставраций спустя 36 
месяцев составила 98,1%, независимо от используемой 
техники и адгезивной системы. Единственными зафикси-
рованными осложнениями, которые выявили спустя три 
года после лечения, оказались нарушения краевого при-
легания и возникновение краевого окрашивания на гра-
нице фотокомпозитных материалов и тканей зубов.

Наличие на рынке стоматологических материалов зна-
чительного разнообразия фотокомпозитов для прямых ре-
ставраций требует обоснованного выбора для конкретной 
клинической ситуации. По сей день не разработан уни-
версальный материал, который обладает оптимальными 
физико-механическими и оптическими характеристика-
ми для восстановления любых дефектов твердых тканей 
зубов с надёжным прогнозом. Существующие материалы 
способны обеспечить высокую клиническую эффектив-
ность функционирования реставраций на протяжении 48 
месяцев, что не является длительным сроком. Необхо-
димы дальнейшие разработки и исследования способов 
восстановления анатомической формы и эстетичности 
твердых тканей зубов для улучшения качества оказания 
стоматологической помощи населению.

Выводы. 1. Надежность и прогноз лечения кариозных 
поражений твердых тканей зубов прямыми реставрациями 
отличается в зависимости от групповой принадлежности 
используемого фотокомпозита.

2. Наивысшую клиническую эффективность восстановле-
ния дефектов твердых тканей фронтальных зубов в термин 
48 месяцев продемонстрировали реставрации, изготовлен-
ные из микронаполненного фотокомпозитного материала. 

3. На протяжении функционирования реставраций наи-
более распространенными осложнениями оказались потеря 
их ретенции и нарушение краевого прилегания материалов 
к твердым тканям зубов.
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SUMMARY

STUDY OF DIRECT RESTORATION EFFICIENCY FOR 
ANTERIOR TEETH WITH VARIOUS PHOTOCOMPOS-
ITE MATERIALS

Pompii A., Borisenko E., Kerimova T., Pompii E.

Luhansk State Medical University, Rubizhne, Ukraine

The aim of study was to evaluate the clinical efficiency of 
hard tissues restoration in frontal teeth with various photocom-
posite materials.

The clinical study involved adult patients who needed the 
treatment of carious lesions of the frontal teeth or replace-
ment of incompetent restorations. A nano-ceramic photo-
composite was used in patients of group I, a microhybrid 
photocomposite in patients of group II, microfilled in pa-
tients in group III, and in patients in group IV – nanofilled 
photocomposite material. After 12, 24, 36 and 48 months, 
the patients underwent follow-up examinations during which 
the compliance of the manufactured restorations with clinical 
criteria was assessed and the clinical efficiency of treatment 
with various materials was determined.

After 48 months, the clinical efficiency at the level of 98.2% 
was demonstrated by the restorations performed in persons of 

group III, the same indicators for patients in groups II, IV and I 
were lower and amounted to 94.9%, 90.3% and 87.9%, respec-
tively. The most common complications that were detected dur-
ing using restorations were violations of retention and marginal 
fitting of photocomposite to hard tissues of teeth.

Reliability of restorations for anterior teeth differs depending 
on the group of photocomposite materials that are used to restore 
defects. The highest clinical efficiency was observed for restora-
tions made of microfilled photocomposite material.

Keywords: photocomposite materials, direct restorations, 
photocomposite, clinical efficiency, hard tissue defects, compli-
cations.

РЕЗЮМЕ

ИССЛЕДОВАНИЕ ЭФФЕКТИВНОСТИ ПРЯМОЙ 
РЕСТАВРАЦИИ ФРОНТАЛЬНОЙ ГРУППЫ ЗУБОВ 
РАЗЛИЧНЫМИ ФОТОКОМПОЗИТНЫМИ МАТЕ-
РИАЛАМИ

Помпий А.А., Борисенко Е.Н., Керимова Т.Н., 
Помпий Э.С.

Луганский государственный медицинский университет, Ру-
бежное, Украина

Целью исследования явилась оценка клинической эффек-
тивности восстановления дефектов твердых тканей зубов 
различными фотокомпозитными материалами.

Для клинического исследования отобраны 116 взрослых 
пациентов в возрасте от 18 до 40 лет, у которых диагности-
рован кариес IV класса по Блеку либо несостоятельные ре-
ставрации на центральных и латеральных резцах верхней 
челюсти. Больных разделили на группы в зависимости от 
используемого фотокомпозитного материала. Пациентам I 
группы восстановили 58 зубов нано-керамическим фото-
композитным материалом Ceram X One, Dentsply (Герма-
ния). У пациентов II группы использовали микрогибрид-
ный композит Gradia Direct, GC (Япония) для лечения 59 
фронтальных зубов. Пациентам III группы выполнили 57 
реставраций микронаполненным фотокомпозитом Estelite ∑ 
Quick, Tokuyama Dental (Япония), больным IV группы – 62 
реставрации нанонаполненным материалом Omnichroma, 
Tokuyama Dental (Япония). 

Спустя 12, 24, 36 и 48 месяцев пациентам проводили кон-
трольные осмотры, во время которых оценивали соответ-
ствие изготовленных реставраций клиническим критериям 
и определяли клиническую эффективность лечения различ-
ными материалами.

Спустя 48 месяцев клиническую эффективность на уров-
не 98,2% имели реставрации, выполненные лицам III груп-
пы, эти же показатели у пациентов II, IV и I групп были 
ниже и составили 94,9%, 90,3% и 87,9%, соответственно. 
Наиболее распространенными осложнениями, выявленны-
ми в процессе эксплуатации реставраций, оказались нару-
шения ретенции и краевого прилегания фотокомпозита к 
твердым тканям зубов.

Надежность реставраций фронтальной группы зубов 
отличается в зависимости от группы фотокомпозитных 
материалов, которые используют для восстановления де-
фектов. Наивысшую клиническую эффективность имели 
реставрации, изготовленные из микронаполненного мате-
риала.
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reziume

frontaluri kbilebis sxvadasxva fotokompo-
zituri masaliT pirdapiri restavraciis efeq-
turobis kvleva 

a.pompi, e.borisenko, t.kerimova, e.pompi

luganskis saxelmwifo samedicino universiteti, 
rubeJnoe, ukraina

kvlevis mizans warmoadgenda kbilebis magari 
qsovilebis defeqtebis sxvadasxva fotokompozi-
turi masalis gamoyenebiT aRdgenis klinikuri 
efeqturobis Sefaseba.
klinikuri kvlevisaTvis SerCeulia 116 mozrdi-

li, 18-40 wlis asakis pacienti IV klasis kariesiT 
blekis mixedviT, an Seumdgari restavraciiT zeda 
ybis centralur da lateralur saWrel kbileb-
ze. pacientebi, gamoyenebuli fotokompozituri 
masalis mexedviT, daiyo jgufebad: I  jgufis pa-
cientebSi aRdgenili iyo 58 kbili nanokeramiku-
li fotokompozituri masaliT CeramXOne, Dentsply 
(germania); II jgufis pacientebSi 59 frontaluri 
kbilis samkurnalod gamoyenebuli iyo mikrohib-

riduli kompoziti Gradia Direct, GC (iaponia); III  
jgufis pacientebSi 57  restavracia Catarda mik-
roSemavsebliani fotokompozitiT Estelite∑Quick, 
Tokuyama Dental (iaponia); IV jgufis pacientebs 
62 restavracia Cautarda nanoSemavsebliani ma-
saliT Omnichroma, Tokuyama Dental (iaponia).
12, 24, 36 da 48 Tvis Semdeg pacientebs Cautarda 

sakontrolo daTvaliereba, romlis drosac Se-
fasda damzadebuli restavraciebis Sesabamisoba 
klinikur kriteriumebTan da sxvadasxva masaliT 
Catarebuli mkurnalobis Sedegebi.
48 Tvis Semdeg 98,2%-iani efeqturoba aReniSna 

restavraciebs III  jgufis pacientebSi; igive maCve-
neblebi II,  IV da I  jgufis pacientebSi iyo naklebi 
da Seadgenda, Sesabamisad, 94,9%-, 90,3%- da 87,9%-s. 
restavraciaTa eqsploataciis procesSi gamovle-
nil yvelaze gavrcelebul garTulebas warmoad-
genda retenciis da fotokompozitis kidura Se-
sazRvrebis darRveva kbilebis magar qsovilebTan.
frontaluri kbilebis restavraciis saimedoba, 

defeqtebis aRdgenisaTvis gamoyenebuli foto-
kompozituri masalebis jgufis mixedviT, gan-
sxvavebulia. yvelaze maRali klinikuri efeq-
turoba gaaCnia mikroSemavsebliani masalisagan 
damzadebul restavraciebs.

ПРИМЕНЕНИЕ ОКРАШИВАНИЯ СЛИЗИСТОЙ ОБОЛОЧКИ ПОЛОСТИ РТА ДЛЯ КОНТРОЛЯ 
ЗА ТЕЧЕНИЕМ СКРЫТЫХ ВОСПАЛИТЕЛЬНЫХ ЯВЛЕНИЙ НА ЭТАПЕ ФОРМИРОВАНИЯ 

ПРОТЕЗНОГО ЛОЖА С ПОМОЩЬЮ ИММЕДИАТ-ПРОТЕЗОВ

Гуйтер О.С., Олейников А.А., Мжаванадзе Н.Д., Калиновский С.И.

Рязанский государственный медицинский университет им. академика И.П. Павлова, Россия

Хроническое воспаление слизистой оболочке полости 
рта является частым осложнением удаления зубов и дру-
гих хирургических вмешательств, а также механического 
воздействия ортопедических конструкций. В большинстве 
случаев воспалительные явления после хирургических 
вмешательств при отсутствии осложнений закономерно 
снижаются в течение первых 4-6 суток и заменяются фазой 
образования грануляций, завершающейся эпителизацией 
раневой области [7]. Однако на дальнейших этапах лечения, 
в том числе и на этапе ортопедического лечения сохраня-
ется вероятность перехода воспаления в хроническую фазу. 
Неутихающее воспаление переходит в статус хроническо-
го, в случае его продолжительности более 20 суток [12], на 
данном этапе объективно патологические изменения могут 
быть не замечены. Патологические процессы, происходя-
щие в очаге хронического воспаления, часто приводят к 

тканевым перестройкам, деформациям мягких тканей про-
тезного ложа и, в конечном итоге, к инициации резорбции 
подлежащей костной ткани у протезоносителей [17]. При-
чинами хронического течения воспаления является гипок-
сия, ишемия, повторяющаяся травматизация, функциональ-
ная перегрузка тканей, погрешности при хирургических 
вмешательствах. Исходя из вышеизложенного, ранняя диа-
гностика и предупреждение перехода воспаления в хрони-
ческую фазу с целью снижения вероятности развития не-
желательных деструктивных процессов в мягких и костных 
тканях полости рта является вестьма значимой проблемой и 
требует неотлагательного решения.

В стоматологии широко известна проба Шиллера-Пи-
сарева, которая в классическом варианте применяется для 
определения степени воспалительных явлений при хрони-
ческих заболеваниях пародонта [1]. В качестве диагности-
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ческого маркера в данной пробе используется раствор Лю-
голя, в состав которого входит 1 г кристаллического йода, 
2 г йодида калия, 40 мл дистиллированной воды, также мо-
жет быть использован другой аналогичный йодсодержащий 
раствор для диагностики воспалительного очага, например 
«Колор-Тест №1». Раствор может наноситься на исследуе-
мый участок в виде капли, либо с помощью кисточки или 
ватного тампона. Механизм действия пробы основан на ги-
стохимическом окрашивании молекул гликогена компонен-
тами раствора [4]. Это объясняется тем, что в очаге воспа-
ления значительно повышается содержание гликогена, как 
одного из основных энергетических источников для кле-
точных и гликолитических биохимических реакций, проис-
ходящих на всех стадиях воспаления [2]. При воспалении 
гликоген присутствует в адвентиции вновь образующихся 
в очаге повреждения сосудов [7], исходя из этого можно 
косвенно судить о происходящих процессах ангиогенеза и 
параметрах плотности сосудистой сети в исследуемом участке 
слизистой оболочки. Кроме гликогена компоненты раствора 
взаимодействуют с воспалительным ферментом кислой фос-
фатазы, которая преобладает в лизосомах и эндоплазматиче-
ской сети клеток хронического продуктивного воспаления, а 
также с воспалительным ферментом неспецифической эстера-
зы [5]. Таким образом, интенсивность окрашивания позволя-
ет судить о выраженности воспалительных явлений, а также 
выявлять скрытые очаги воспаления, протекающего в хрони-
ческой форме. Интерпретация пробы основана на визуальной 
оценке интенсивности цвета окраски слизистой оболочки, по 
которой эмпирически судят о выраженности воспаления. Бо-
лее высокая интенсивность окрашивания слизистой оболочки, 
проявляющаяся в виде темно-бурого цвета, обусловлена более 
активной продукцией молекул гликогена в области очага вос-
паления, превышающей ее уровень в интактной слизистой 
[13]. Таким образом, данный метод является информативным 
и эффективным с точки зрения экспресс-диагностики воспали-
тельных осложнений на этапах раннего и отдаленного ортопе-
дического лечения.

 Что касается ортопедической реабилитации, возмож-
ность сформировать протезное ложе с заданными харак-
теристиками после хирургических вмешательств является 
актуальным вопросом. Так, для формирования ложа посто-
янного протеза обычно используется широко известная ме-
тодика иммедиат-протезирования, применяемая непосред-
ственно после хирургических вмешательств и позволяющая 
контролировать динамику воспалительных изменений и 
репарации в полости рта [9]. Применение непосредствен-
ных формирующих ортопедических конструкций имеет 
особое значение с точки зрения стимуляции ранозаживле-
ния, скорейшего формирования буферных и функциональ-
ных опорных зон съемных протезов, изоляции раневой или 
эпителизирующейся поверхности от раздражителей и раз-
личных пищевых веществ [8]. Ранние методы протезирова-
ния позволяют в кратчайшие сроки заместить утраченные 
вследствие удаления зубы и участки зубных рядов, что по-
ложительно сказывается на поддержании функций жевания, 
артикуляции, речи пациента и обеспечивает эффективность 
дальнейшего лечения [11]. Данная технология имеет пре-
имущество в скорости изготовления ортопедической кон-
струкции, а немедленное протезирование, в целом, благо-
приятно влияет на процесс реабилитации пациента после 
стоматологического хирургического вмешательства [9]. Су-
щественным недостатком непосредственных протезов явля-
ется относительно низкая точность прилегания к протезно-

му ложу в сравнении с протезами, которые изготавливаются 
по традиционной технологии [16]. Съемные пластиночные 
протезы по способу передачи жевательного давления явля-
ются нефизиологичными, так как распределение нагрузки 
осуществляется преимущественно на беззубые участки 
слизистой оболочки протезного ложа и, соответственно, 
на подлежащий альвеолярный отросток челюсти. В свя-
зи с этим, пластиночный протез должен обладать высокой 
точностью и не провоцировать воспалительные изменения 
в подлежащей слизистой оболочке и подслизистой основе 
протезного ложа за счет неравномерной функциональной 
нагрузки. Непосредственные и ранние протезы выполня-
ют активную формирующую функцию. За счет жесткости 
акрилового базиса протеза представляется возможным соз-
дать определенное дозированное давление на слизистую 
оболочку. Таким образом, изменения в конструкции способ-
ны сформировать необходимый рельеф протезного ложа для 
последующего постоянного протезирования. Исходя из те-
ории буферных зон Е.И. Гаврилова слизистая оболочка об-
ладает определенной податливостью в различных участках 
челюсти, что объясняется способностью кровеносных сосу-
дов к изменению объема кровяного русла. Под воздействи-
ем протеза сосудистое русло достаточно быстро реагирует 
на нагрузку изменяя свой объем, создается кратковременная 
ишемия тканей, что влияет на структурно-функциональные 
изменения тканей протезного ложа и процессы ангиогене-
за [3,14]. При этом, нарушения гемодинамики, компрессия, 
механическое повреждение слизистой оболочки являются 
значимыми факторами в инициации воспаления и форми-
ровании его хронического течения. Раннее протезирова-
ние должно обеспечивать равномерное распределение же-
вательной нагрузки, исключать избыточную компрессию 
слизистой оболочки и подслизистой основы, обладать 
способностью к поддержанию оптимального состояния со-
судистого русла мягких тканей протезного ложа [10]. По-
следний фактор заключается в отсутствии гиперемических 
изменений, либо вазоконстрикции в области протезного 
ложа. Баланс тканевой перфузии и распределения кровена-
полнения в буферных зонах обеспечиваются равномерной 
функциональной нагрузкой, создаваемой базисом протеза 
на слизистую оболочку. Для формирования вышеприведен-
ных условий адекватного метаболизма слизистой оболочки 
при изготовлении съемных формирующих конструкций не-
обходимо учитывать факторы оптимальной стабилизации и 
ретенции иммедиат-протезов. Приведенные выше требова-
ния к формирующим иммедиат-протезам учитываются на 
этапе изготовления и коррекции протеза. Для реализации 
данной задачи нами предложено применение диагностиче-
ского окрашивания с целью коррекции алгоритмов раннего 
протезирования и устранения факторов, провоцирующих 
хроническое воспаление на этапе формирования слизистой 
оболочки протезного ложа. 

Цель исследования - оптимизация контроля за течением 
скрытых воспалительных явлений в области протезного 
ложа у пациентов с частичным отсутствием зубов вслед-
ствие хирургического удаления на этапе пользования съем-
ными пластиночными иммедиат-протезами.

Материал и методы. На базе кафедры ортопедической 
стоматологии и ортодонтии с курсом пропедевтики стомато-
логических заболеваний РязГМУ проведено исследование с 
участием 14 пациентов: 4 женщины и 10 мужчин, в возрасте 
от 28 до 71 года.

В исследование включены пациенты, которым прово-
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дились хирургические операции удаления зубов. Всем па-
циентам, включенным в исследование, после хирургиче-
ского вмешательства поставлен диагноз в соответствии с 
классификацией МКБ-10: К08.1 – Потеря зубов вследствие 
несчастного случая, удаления или локальной периодонталь-
ной болезни. 

Критерием включения в исследование являлось со-
ответствие состояния зубных рядов пациентов опре-
деленным группам классификации Эйхнера, которая 
используется для оценки функциональной ценности со-
хранившихся зубов в зависимости от наличия антагони-
рующих пар зубов в опорных зонах челюстей [15]. Вклю-
чение в исследование приведенных ниже групп связано 
с тем, что в данных клинических ситуациях состояние 
зубных дуг пациентов имеет тенденцию к отсутствию 
контактов антагонистов в опорных зонах зубных рядов, 
что потенциально может провоцировать функциональ-
ную перегрузку протезного поля. 

Исходя из критериев включения пациенты были распре-
делены следующим образом: группа А3 – 3 пациента; груп-
па В2 – 3 пациента; группа В3 – 4 пациента; группа В4 – 2 
пациента; группа С1 – 2 пациента.

В исследование не были включены пациенты, у которых 
были установлены: хронические специфические и неспец-
ифические инфекции и заболевания слизистой оболочки по-
лости рта, наличие в анамнезе сахарного диабета и других 
заболеваний, влияющих на трофические изменения слизи-
стых оболочек, а также пациенты с полным отсутствием 
зубов на обеих челюстях.

Пациенты были разделены на 2 группы:
- I группа включала 7 пациентов, которым проведено изго-

товление пластиночных протезов и их перебазировка под кон-
тролем предварительного диагностического окрашивания 
слизистой оболочки в месте хирургического вмешательства; 
- II группа включала 7 пациентов, которым проведено из-
готовление пластиночных протезов и их перебазировка 
традиционным способом, без предварительного диагности-
ческого окрашивания слизистой оболочки в месте хирурги-
ческого вмешательства. 

Для проведения исследования разработан способ диагно-
стической маркировки участка слизистой оболочки полости 
рта для выявления скрытого воспаления, определения его 
интенсивности и косвенной оценки повышения плотности 
сосудистой сети в исследуемом участке. В предложен-
ном способе использовался диагностический йодсо-
держащий раствор «Колор-Тест №1», содержащий йод, 
йодистый калий и основу (дистиллированная вода). 
Для зонирования исследуемого участка использова-
лась стоматологическая самоклеящаяся изолирующая 
пленка «Диплен Дента С» с содержанием солкосерила 
квадратной формы размером 2 см2, имеющая круглое от-
верстие с диаметром 1,5 см.

Проведение способа проводилось следующим образом: 
перед началом пробы исследуемый участок слизистой 
оболочки полости рта высушивался воздухом, пленка 
для проведения способа накладывалась на исследуемый 
участок слизистой оболочки полости рта. Отмерялся 1 
мл раствора «Колор-Тест №1». Через круглое отверстие 
в пленке посредством шприца наносился 1 мл диагности-
ческого раствора на поверхность слизистой (Рис. 1). При 
этом наружный гидрофобный слой пленки позволил изо-
лировать исследуемый участок. 

Сразу после нанесения раствора оценивали интенсив-

ность окраски слизистой оболочки по трехцветной шкале, где:
- соломенно-желтый цвет – отрицательный показатель 

(воспаление отсутствует); 
- светло-коричневый – слабоположительный (невыражен-

ное воспаление); 
- темно-бурый – положительный (выраженное воспале-

ние). 

Рис. 1. Окрашивание слизистой оболочки исследуемого 
участка диагностическим раствором «Колор-Тест №1» 
перед этапом изготовления протезов 

Проба проводилась в местах хирургических вмеша-
тельств, непосредственно входящих в область протезного 
ложа, а также в области здоровой слизистой оболочки для 
возможности сравнения результатов пробы.

Окрашивание проводилось в различных фазах заживле-
ния операционной раны, в различные сроки формирования 
протезного ложа с учетом возможности перехода воспале-
ния в хроническую стадию. Алгоритм проведения исследо-
вания приведен в таблице 1.

По поводу установленного клинического диагноза паци-
ентам на 5 день после хирургического вмешательства была 
проведена ранняя ортопедическая реабилитация с помощью 
частичных съемных акриловых пластиночных протезов на 
верхней и/или нижней челюсти с кламмерной системой 
фиксации. Протяженность замещения дефектов зубных 
рядов протезами составила от 4 до 10 зубов. Альгинатные 
рабочие и вспомогательные оттиски были получены на 3 
день после хирургического вмешательства. После получе-
ния оттисков изготавливались жесткие акриловые базисы с 
прикусными валиками для определения центрального соот-
ношения челюстей. В первой группе показатели окрашива-
ния учитывались при изготовлении базисов будущих проте-
зов – проведена дополнительная изоляция участков базиса 
в проекции зон выраженного воспаления. На 5 день гото-
вые протезы накладывались на протезное ложе каждому 
пациенту. На 20 день после хирургического вмешательства 
при благоприятных условиях формирования послеопераци-
онных дефектов слизистой оболочки в области удаленных 
зубов проводилась перебазировка иммедиат-протезов не-
прямым способом с целью улучшения их функциональных 
и эксплуатационных качеств. На 10 и 30 дни проводилось 
контрольное диагностическое окрашивание в обеих груп-
пах пациентов.

Результаты и обсуждение. После изготовления и нало-
жения протезов эффективность метода контроля воспале-
ния с помощью диагностического окрашивания на этапах 
протезирования оценивались по нижеприведенным кри-
териям, указанным в таблице 2. Результаты метода про-
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Таблица 1. Этапы ортопедической реабилитации и 
контроля состояния воспаления слизистой оболочки протезного ложа

День 
окрашивания

Этапы лечения и оценка результатов 
методов протезирования

Варианты учета показателей окрашивания слизистой 
оболочки полости рта на этапах лечения

I группа II группа

3 день
Получение оттисков, изготовление 

жестких базисов протезов, определение 
центрального соотношения челюстей

Учет показателей окрашивания 
при изготовлении жестких 

базисов протезов

Изготовление жестких 
базисов протезов 

традиционным способом

5 день Наложение готовых протезов 
в полость рта

Учет показателей окрашивания 
при выявлении зон 

избыточного давления базиса 
протеза на воспаленные 

участки слизистой оболочки

Выявление зон 
избыточного давления 

базиса протеза на 
воспаленные участки 
слизистой оболочки 

традиционным способом

10 день Контрольное диагностическое 
окрашивание в обеих группах пациентов Учет показателей окрашивания 

20 день Перебазировка протезов 
в обеих группах пациентов

Учет показателей окрашивания 
при перебазировке базиса 

протеза

Перебазировка базиса 
протеза традиционным 

способом

30 день Контрольное диагностическое 
окрашивание в обеих группах пациентов Учет показателей окрашивания

Таблица 2. Эффективность метода иммедиат-протезирования в зависимости от удобства пользования протезами 
и выраженности повреждений слизистой оболочки протезного ложа

Сроки оценки I группа II группа
Общее количество коррекций 

с 6 по 20 день
4 8

Общее количество коррекций с 20 
по 30 день (после перебазировки)

1 4

На 10 день

Выраженность повреждений слизистой оболочки протезного ложа, 
выявленная при коррекции в группах пациентов  

по шкале от «+» до «++++»

++ ++++
На 20 день + +++

На 30 день - ++

На 10 день

Частота предъявляемых пациентами жалоб
по шкале от «+» до «++++»

++ ++++

На 20 день + +++

На 30 день + ++

тезирования, проведенного под контролем окрашивания 
сравнивались с результатами в группе пациентов, кото-
рым протезирование проводилось традиционным мето-
дом без учета диагностического окрашивания слизистой 
оболочки протезного ложа.

Исходя из полученных результатов следует отметить, что 
до перебазировки протезов на 20 день пациенты из I группы 
вдвое реже обращались с жалобами по поводу коррекций. 
После перебазировки в данной группе проведена только 

одна коррекция, соответственно, количество незапланиро-
ванных посещений существенно снизилось.

Динамика разрешения воспалительных явлений, отмеча-
емая объективно и с помощью окрашивания во время кон-
трольных явок представлена в таблице 3. 

Сравнительная динамика восстановления оценивалась по 
критериям продуктивности воспаления и заживления обла-
сти хирургического вмешательства на 10 день после опера-
тивного вмешательства (на 5 день пользования протезом), 
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Таблица 3. Объективные критерии динамики разрешения воспалительных явлений в области хирургических вмешательств
Группы

Показатели

I группа II группа

10 день 20 день 30 день 10 день 20 день 30 день

Отечность 1 пац. 1 пац. - 4 пац. 3 пац. 2 пац.
Гиперемия 1 пац. 1 пац. - 3 пац. 2 пац. 1 пац.
Болезненность при пальпации 1 пац. - - 2 пац. 2 пац. 1 пац.

Интенсивность окрашивания

4 пац. 6 пац. 7 пац. 1 пац. 3 пац. 5 пац.Желто-соломенный

Светло-коричневый 3 пац. 1 пац. - 4 пац. 3 пац. 2 пац.

Темно-бурый - - - 2 пац. 1 пац. -

что соответствует оптимальному сроку формирования пер-
вичного рубца в области операционной раны [7]. Повторная 
оценка критериев проводилась на 20 день. Следует отме-
тить, что присутствие светло-коричневого и, в особенности, 
темно-бурого цвета окраски слизистой оболочки в месте 
хирургического вмешательства на 20 день с высокой досто-
верностью указывает на переход воспаления в хроническую 
стадию. Исходя из данных сравнения результатов контроль-
ных осмотров, у пациентов I группы динамика разрешения 
воспалительных явлений была более активная, чем во II 
группе. У большинства пациентов I группы явные призна-
ки воспаления к 20 дню исследования практически отсут-
ствовали, что позволяет судить о завершении воспаления в 
оптимальные сроки. Большее количество интенсивно окра-
шенных участков слизистой оболочки в области хирургиче-
ских вмешательств у пациентов II группы к 20 дню указыва-
ет на наличие более выраженного воспаления в исследуемой 
области и о тенденции перехода в хроническую стадию. Такая 
динамика объясняется тем, что этапы изготовления и пере-
базировки иммедиат-протезов проводились без учета резуль-
татов диагностического окрашивания, чем и подтверждается, 
что базис пластиночного протеза в данной группе оказывал из-
быточное неконтролируемое давление на подлежащие участки 
протезного ложа в области хирургического вмешательства, что 
ведет к непродуктивности воспаления. Результаты 30-дневно-
го наблюдения выявили, что контроль воспаления и локальная 
работа с областями функциональной перегрузки мягких тка-
ней протезного ложа в области хирургических вмешательств 
с помощью диагностического окрашивания в I группе пациен-
тов обеспечила полное разрешение воспалительных явлений, 
у 2 пациентов II группы в данный срок сформировалась тен-
денция к сохранению процесса хронического воспаления.

Выводы.
Установлено, что своевременное определение прово-

цирующих воспаление факторов на ранних сроках после 
хирургических вмешательств при ортопедическом стомато-
логическом лечении позволило предотвратить переход вос-
паления в хроническую стадию.

Число коррекций протезов в I группе пациентов за весь 
период лечения составило на 41% меньше, чем в группе, 
в которой этапы протезирования проводились без учета 
окрашивания. Пациенты I группы предъявляли жалобы на 
боли и неудобство пользования протезом, в среднем, на 
50% реже, чем пациенты II группы, что существенно сокра-
тило количество незапланированных посещений клиники. 
Контрольные итоговые результаты окрашивания слизистой 
оболочки протезного ложа с целью определения наличия 

хронического воспаления после протезирования показали, 
что в I группе полное разрешение воспалительных явлений 
наступило на 33% быстрее, чем у пациентов II группы. Во 
II группе вялотекущий хронический воспалительный про-
цесс не прекратился к 30 дню проведения исследования у 
50% пациентов. На заключительном этапе исследования 
оценивалось качество формирования слизистой оболочки 
протезного ложа у пациентов обеих групп. Данный крите-
рий является решающим фактором успешности дальней-
шего постоянного протезирования. Оценка формирования 
ложа показала, что у большинства пациентов I группы ре-
льеф протезного ложа был равномерным, избыточная под-
вижность слизистой оболочки отсутствовала, признаков 
отечности и застойных явлений в области протезного 
ложа не наблюдалось. Таким образом, по результатам ис-
следования эффективность ортопедического лечения с 
помощью иммедиат-протезов с учетом показателей кон-
трольного окрашивания более высокая, чем в случаях, 
когда раннее ортопедическое лечение осуществляется без 
какого-либо контроля, учета воспаления и функциональ-
ной перегрузки мягких тканей протезного ложа в области 
хирургических вмешательств. С помощью разработанной 
методики окрашивания слизистой оболочки полости рта 
при хирургических вмешательствах у исследуемой (I) 
группы пациентов оптимизированы этапы контроля за 
воспалительными явлениями в области протезного ложа 
базисов иммедиат-протезов. В результате проведенного 
исследования установлено, что раннее выявление очагов 
хронического воспаления в области протезного ложа по-
зволяет своевременно скорректировать тактику ортопе-
дического лечения путем трансформации базисов имме-
диат-протезов, что в целом повышает качество раннего 
протезирования.
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SUMMARY

APPLICATION OF ORAL MUCOSA STAINING FOR 
CONTROL OF LATE INFLAMMATORY EFFECTS 
AT THE STAGE OF FORMATION OF A PROSTHETIC 
BODY USING IMMEDIAT-PROSTHESES

Guyter O., Oleinikov A., Mzhavanadze N., 
Kalinovsky S.

Ryazan State Medical University, Ryazan, Russia

The quality of the formation of the relief of the soft tissues of 
the prosthetic bed after surgical tooth extraction is a significant 
criterion for the success of further permanent removable pros-
thetics. However, after a surgical operation, an inflammatory 
response in the soft tissues of the oral cavity inevitably occurs, 
and their deformation also occurs. These processes can be ag-
gravated due to insufficient control over inflammatory phe-
nomena with possible functional overload of the prosthetic 
bed at the stage of primary orthopedic rehabilitation with the 
help of immediate prosthetics. Objectivity of monitoring the 
course of inflammation can be ensured using the methods of 
vital staining of the oral mucosa and analysis of the dynam-
ics of vascular changes in the area of ​​surgical intervention. 
The use of iodine-containing diagnostic solutions, revealing 
an increased content of glycogen and inflammatory enzymes 
in the mucous membrane of this area, contributes to the early 
detection of the latent inflammatory process. Glycogen is the 
main energy source for cellular and glycolytic biochemical 
inflammatory reactions, and is also present in the adventitia 
of newly formed vessels in the focus of damage, and acts as 
a marker of changes in the density of the vascular network. 
Thus, the aim of the study is to optimize the control over the 
course of latent inflammation in the area of ​​the prosthetic bed 
at the stage of using removable lamellar immediate prosthe-
ses in patients with partial absence of teeth due to surgical 
extraction.

The study included 2 groups of patients with the absence 
of 4 to 10 teeth due to surgical extraction. The study group of 
patients underwent the manufacture of lamellar immediate-
prostheses under the control of diagnostic staining of the mu-
cous membrane. For patients of the second group, prostheses 
were made using the traditional method. According to the 
results of the study, in the study group, the time for complete 
resolution of inflammatory phenomena and the formation of 
the optimal state of the prosthetic bed was reduced by 33% 
compared to the control group. It was found that early detec-
tion of foci of chronic inflammation in the area of ​​the pros-
thetic bed makes it possible to promptly correct the tactics of 
orthopedic treatment by transforming the bases of immedi-
ate prostheses, which generally increased the quality of early 
prosthetics in this study.

Keywords: inflammation, prosthetic bed, immediate prosthe-
sis, glycogen, dental orthopedic rehabilitation.



	
Georgian Medical News  
No 9 (318) 2021

© GMN 49 

РЕЗЮМЕ

ПРИМЕНЕНИЕ ОКРАШИВАНИЯ СЛИЗИСТОЙ ОБО-
ЛОЧКИ ПОЛОСТИ РТА ДЛЯ КОНТРОЛЯ ЗА ТЕЧЕ-
НИЕМ СКРЫТЫХ ВОСПАЛИТЕЛЬНЫХ ЯВЛЕНИЙ 
НА ЭТАПЕ ФОРМИРОВАНИЯ ПРОТЕЗНОГО ЛОЖА 
С ПОМОЩЬЮ ИММЕДИАТ-ПРОТЕЗОВ

Гуйтер О.С., Олейников А.А., Мжаванадзе Н.Д., 
Калиновский С.И.

Рязанский государственный медицинский университет им. 
акад. И.П. Павлова, Россия

Качество формирования рельефа мягких тканей про-
тезного ложа после хирургического удаления зубов яв-
ляется значимым критерием успешности дальнейшего 
постоянного съемного протезирования. Однако после 
хирургической операции неминуемо возникает воспали-
тельный ответ в мягких тканях полости рта, происходит 
их деформация. Эти процессы усугубляются вследствие 
недостаточного контроля за воспалительными явлениями 
при возможной функциональной перегрузке протезного 
ложа на этапе первичной ортопедической реабилитации 
с помощью иммедиат-протезирования. Объективность 
наблюдения за течением воспаления может быть обеспе-
чена с помощью методов витального окрашивания слизи-
стой оболочки полости рта и анализа динамики сосуди-
стых изменений в области оперативного вмешательства. 
Применение йодсодержащих диагностических раство-
ров, выявляющих повышенное содержание гликогена и 
воспалительных ферментов в слизистой оболочке данной 
области, способствует раннему определению скрытого 
воспалительного процесса. Гликоген является основным 
энергетическим источником для клеточных и гликолити-
ческих биохимических воспалительных реакций, а также 
присутствует в адвентиции вновь образующихся в очаге 
повреждения сосудов, выступает маркером изменения 
плотности сосудистой сети. 

Целью исследования является оптимизация контроля за 
течением скрытых воспалительных явлений в области про-
тезного ложа на этапе пользования съемными пластиноч-
ными иммедиат-протезами у пациентов с частичным отсут-
ствием зубов вследствие хирургического удаления. 

В исследование включены 2 группы пациентов с отсут-
ствием от 4 до 10 зубов вследствие хирургического удале-
ния. Пациентам первой (исследуемая) группы проведено 
изготовление пластиночных иммедиат-протезов под кон-
тролем диагностического окрашивания слизистой оболоч-
ки. Пациентам второй группы (контроль) изготовление про-
тезов проводилось традиционным методом. По результатам 
исследования в первой группе время полного разрешения 
воспалительных явлений и формирования оптимального 
состояния протезного ложа сократилось на 33% в сравне-
нии с группой контроля. Установлено, что раннее выявле-
ние очагов хронического воспаления в области протезного 
ложа позволяет своевременно скорректировать тактику ор-
топедического лечения путем трансформации базисов им-
медиат-протезов, что в целом повышает качество раннего 
протезирования.

reziume

piris Rrus lorwovani garsis SeRebvis gamoyeneba 
faruli anTebiTi movlenebis mimdinareobis kon-
trolis mizniT saproTezo sarecelis formirebis 
etapze immediaT-proTezis daxmarebiT

o.guiteri, a.oleinikovi, n.mJavanaZe, s.kalinovski

akad. i.pavlovis sax. riazanis saxelmwifo samedi-
cino universiteti, ruseTi

saproTezo sarecelis rbili qsovilebis re-
liefis formirebis xarisxi qirurgiuli gziT 
kbilebis amoRebis Semdeg warmoadgens Semdgom 
mudmivi mosaxsneli proTezis warmatebiT fun-
qcionirebis mniSvnelovan kriteriums. qirurgi-
uli Carevis Semdgom aucileblad Cndeba anTe-
biTi procesebi piris Rrus rbil qsovilebSi, 
aseve SesaZlebelia maTi deformireba. es movle-
nebi SeiZleba garTuldes anTebiTi procesebi-
sadmi arasaTanado yuradRebisa da arasakmari-
si kontrolis Sedegad, saproTezo sarecelis 
funqciuri gadatvirTvis Sedegad orTopediuli 
reabilitaciis pirvel etapze immediaT-pro-
Tezirebis daxmrebiT. anTebiT procesebze obi-
eqtur dakvirvebas uzrunvelyofs piris Rrus 
lorwovani garsis vitaluri SeRebvis meTodi 
da operaciuli Carevis ubnebSi sisxlZarRvebis 
cvlilebebis dinamikis analizi. iodis Semcveli 
diagnostikuri xsnarebis gamoyeneba, rac gamoav-
lens glikogenisa da sxva anTebiTi fermentebis 
matebas lorwovan garsSi, exmareba faruli anTe-
biTi procesebis gamovlenas adreul stadiaze. 
glikogeni aris ujreduli da glikolizis bio-
qimiuri anTebiTi reaqciebis mTavari energetiku-
li wyaro. is aseve monawileobs sisxlZarRvebis 
aRdgeniT procesSi dazianebis areebSi.
amrigad kvlevis mizania saproTezo sarecelze 

faruli anTebiTi movlenebis kontrolis opti-
mizacia qirurgiuli Carevis Sedegad pacient-
TaTvis kbilebis nawilobriv amoRebis Semdgom 
mosaxsneli immediaT-proTezirebis gamoyenebi-
sas. kvlevaSi CarTuli iyo pacientTa ori jgufi, 
romelTac qirurgiuli gziT amoRebuli hqondaT 
4-dan 10-mde kbili. pirveli eqsperimentuli jgu-
fis pacientebisTvis damzadda immediaT-proTez-
is firfitebi lorwovani garsis diagnostikuri 
SeRebvis kontroliT. pacientTa meore jgufisT-
vis damzadda proTezebi tradiciuli meTodiT. 
pirvel jgufSi anTebiTi movlenebis vadebi Sem-
cirda da saproTezo sarecelis optimaluri 
formireba 33%-iT ufro male moxda, vidre meore 
jgufSi. dadgenilia, rom qronikuli anTebiTi 
kerebis adreuli gamovlena saproTezo sarece-
lis areSi xels uwyobs orTopediuli mkurnalo-
bis taqtikis droul koreqtirebas immediaT-pro-
Tezirebis gamoyenebiT, rac mTlianobaSi zrdis 
adreuli proTezirebis xarisxs.
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CLINICAL AND RADIOGRAPHIC CHANGES FOLLOWING ORTHODONTIC INTRUSION 
OF OVERERUPTED MAXILLARY MOLARS WITH TWO MINI-IMPLANTS

Slabkovskaya A., Divnich A., Abramova M., Slabkovsky R., Alimova A., Lukina G.

A.I. Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russia

The problem of the permanent teeth loss and correction of the 
corresponding deformations due to the partially absent dentition 
is still one of the most urgent issues of modern dentistry. Several 
authors indicate that incidence rate of molar extrusion in case of 
missing antagonists varies from 83% [1] to 92% [2], with 27-32 
% of teeth extruding more than 2 mm. 

Untimely reconstruction of the defect resulting from tooth 
loss in 95% of cases causes extrusion of antagonists in the direc-
tion of the missing teeth, with maxillary lateral extrusion statis-
tically more frequent than mandibular one [2]. 

Such deformations lead to occlusal and muscle disorders, 
pathological changes in the temporomandibular joint and make 
prosthetic rehabilitation in the area more complicated [3,4].

In order to optimize the forthcoming dental procedures, such 
as implantation and prosthetic rehabilitation, in clinical situa-
tions of the kind, orthodontic preparation with the use of partial 
constructions to normalize the position of individual teeth can 
be performed [5-7].

Orthodontic tooth movement is often limited by the an-
chorage available. The force applied to move the teeth, and 
any appliance that produces force on the tooth, must have an 
equal opposing force to the other area. It is often essential to 
prevent the recoil force to achieve the desired or at least the 
minimum tooth movement. In such cases the doctor needs to 
calculate the anchorage so that it avoids the movement of the 
anchorage teeth [8]. 

One of the difficult movements to perform in practice without 
any side effects is molar intrusion. In addition to the complexity 
of molar intrusion itself, there is an equally important question 
of preserving the viability of the moved tooth and the surround-
ing tissues [9-11].

The teeth being intruded can be highly prone to root resorp-
tion. Pressure arising under the intrusive forces is concentrated 
in the region of root apices and can lead to compression and 
necrosis of the periodontal ligaments [11-14].

To carry out the orthodontic intrusion of molars, various re-
movable and non-removable appliances are used with and with-
out anchorage to orthodontic mini-implants and mini-plates. 
Appliances for molar intrusion anchored with orthodontic 
mini-implants do not require patient compliance, do not cause 
discomfort and are a minimally invasive and cost-effective al-
ternative, with a more predictable treatment result [7,15-17]. 
The number and location of orthodontic mini-implants and their 
combination with other appliances may vary. Several authors in 
their studies use 2 interroot orthodontic mini-implants placed 
palatally and bucally [4,18-21], 3 interroot mini-implants with 
2 placed buccally and 1 palatally [20], mini-implants in combi-
nation with mini-plates [5,22,23], 1 interroot, buccally placed 
mini-implant in combination with a palatal clasp [24,25]. Pre-
viously, Sugii M.M. et al. [11] noted that the use of two mini-
implants for molar intrusion — the double-traction technique 
— is optimal compared to a single mini-implant, and reduces the 
likelihood of resorption of the dental root apices and also con-
trols the inclination of the tooth. To date, to achieve the required 
intrusion, various traction forces and traction vectors are used. 
In clinical studies, the force applied to an intruded tooth varies 

within a wide range: from 30g [24], and 50–70g [5,6], or 100-
150g [9,14,17,18,25], to 300-450g [4,11,20,21]. However, 
the main task at the stage of molar intrusion is to reduce the 
risk of pathological changes in the periodontium, as well as 
the risk of root resorption, which, according to some authors, 
is 4 times higher during intrusion compared to extrusive dis-
placement [9,26].

Therefore, it is still of vital importance to research and find the 
ideal protocol for the intrusion of molars, which will allow the 
desired tooth movement without side effects, in the shortest time 
possible and in a minimally invasive way [27].

So, the objective of this work was to study and evaluate clini-
cal and radiographic changes during orthodontic intrusion of the 
first maxillary molars with two mini-implants and light intrusion 
forces to create conditions for adequate prosthetic rehabilitation 
of the lower jaw.

Material and methods. A prospective clinical study was con-
ducted on a sample of 20 patients (8 men and 12 women) with an 
average age of 35.92±5.07 years (27.9 - 45 years), with extruded 
first maxillary molars, due to the missing opposing dentition of 
the mandible. The subjects were divided into groups by gen-
der. Examination and treatment of patients was carried out at the 
Department of Orthodontics of A.I. Yevdokimov Moscow State 
University of Medicine and Dentistry (MSUMD).

The study design was reviewed and approved by the ethics 
committee of the MSUMD. Each patient included in the study 
signed an informed consent.

Criteria for inclusion in the study:
- age 25-45 years
- extrusion of the first maxillary molars due to the missing 

dentition of the mandible
- the need for preliminary orthodontic treatment of the patient 

for adequate prosthetic rehabilitation due to the lack of the space 
for the crown

- no periodontal changes and other contraindications for orth-
odontic treatment.

- no history of previous orthodontic treatment.
Patients with systemic diseases such as diabetes mellitus, os-

teoporosis, cardiovascular disease, coagulation disorders and 
metabolic bone disorders were excluded from the sample, as 
these factors can affect root resorption, stability of mini-im-
plants, and, as a result, duration of treatment [13,20]. All moved 
molars were vital.

Before the start of the movement and after the end of the intru-
sion, orthodontic casts were made for all patients, and extraoral 
and intraoral photos were taken. Radiological changes that oc-
curred after molar intrusion were analyzed based on cone beam 
computed tomography (CBCT) data. All CBCT and panoramic 
radiographs were done with PlanmecaProMax 3D. The inclina-
tion of the extruded molar was measured before and after the in-
trusion based on panoramic radiographs. Molar inclination was 
measured in relation to the plane of the corresponding half of the 
upper jaw. For this purpose, maxillary planes (NL) were drawn 
to the right and left through the ANS and PNS points, the axes 
of the extruded teeth were marked with blue lines drawn through 
the bifurcation and the middle of the molar crown at the equator 
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level. To determine the inclination of the extruded molar, we 
measured the lower external angle between the axis of the tooth 
and the plane of the corresponding half of the jaw (Fig. 1).

Fig. 1. Panoramic radiograph before orthodontic treatment. In-
clination of the tooth 2.6 in relation to the maxillary plane (NL)

CBCT data were used to evaluate intrusion and resorption 
severity of the moved teeth with Ez3D 2009 software. Pres-
ence or absence of root resorption and its severity was studied 
with the Levander and Malgrem scoring system [28], which 
includes five grades: 0 - no root resorption; I - a mild resorp-
tion with normal length of root and only an irregular contour; 
II – moderate resorption, with small areas of root loss and an 
almost straight contour of the apex; III - accentuated resorp-
tion with the loss of almost one third of the root length; IV 
- severe resorption with loss of more than one third of the root 
length. For this purpose, Multiplanar reconstruction (MPR) 
was performed with a sequential analysis of the structural in-
tegrity of the palatal, mesial and distal buccal roots (Fig. 2, 
a-c). The intrusion was evaluated by measuring the distance 
from the middle point of the occlusal surface of the molar 
(OU6) to the lowest/protruding point of the maxillary sinus 
(MS) in the frontal section (Fig. 2d). Reconstruction of the 

section in subsequent measurements was carried out by MPR 
with standardized values.

Intrusion efficiency was evaluated by dividing amount of in-
trusion by intrusion time [20]:

Using this formula, the values of the intrusion efficiency of 
the first upper molars were calculated for the two groups, re-
spectively.

In the study, 28 first maxillary molars were intruded. Eight 
patients had bilateral molar extrusion, and 12 patients had uni-
lateral one. The patients in the study were divided into 2 groups 
by gender. In terms of age the subjects in 2 groups were compat-
ible, which made it possible to compare them with each other 
(Table 1).

Orthodontic treatment was performed with partial appliances 
of Conmet mini-implants (diameter 1.5 mm, length 10 mm) and 
an elastic chain (American Orthodontics) (Fig. 3, 4). A buccal 
mini-implant was placed in the interroot space, 2 mm apically 
from the attached gingiva margin, between the second maxillary 
premolar and the first maxillary molar. The palatal mini-implant 
was placed in the interroot space between the first and second 
maxillary molars, 12 mm away from the occlusal surface of the 
first molar. All mini-implants were placed by one surgeon. The 
elastic traction to orthodontic mini-implants was applied simul-
taneously with the implantation. To achieve the desired move-
ment once every 3 weeks light elastic traction was applied from 
mini-implants to the tooth being extruded using a dynamometer 
- 15-25g per 1 mini-implant, the total traction force was 30-50 g 
per molar [5,6,24].

All images were measured by one operator. To evaluate the 
method error, 12 randomly selected panoramic radiographs and 
12 CBCTs were re-measured after 4 weeks by the same operator. 
The statistical error was calculated using the Pearson correlation 
between the initial and repeated measurements and the paired 
samples t-test.

	        a 			              b 			            c 			           d
Fig. 2. CBCT sections of the intruded tooth 2.6. a - palatal root. b - mesial buccal root. 

c - distal buccal root. d - tooth 1.6 after intrusion

Table 1. Intergroup distribution

Group Number of patients Number of maxillary
first molars

Initial age 
(Mean±SD) 

Male 8 12 37,18±4,39

Female 12 16 34,66±5,74

Total 20 28 35,92±5,07
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Fig. 3. Scheme of orthodontic mini-implants placement and the position of the buttons on the tooth. a - two mini-implants, one 
placed buccally and the other placed palatally, and the button, to prevent the elastic chain from slipping, is fixed on the chewing 

surface of the tooth. b, d - the position of the mini-implants (scheme and intraoral photo, respectively), as in Fig. 3a, but on the tooth 
1.6 two buttons are fixed as vertically as possible under the mini-implants from the respective sides - buccal and palatal. c - intra-

oral photo of the appliance for intrusion of tooth 2.6. without buttons to fix the elastic chain on the tooth

Table 2. Intergroup comparability of initial age (t-test)

Variable years
Male group Female group

P Value
Mean±SD Mean±SD

Mean age 37,18±4,39 34,66±5,74 0,153

	        			   a 			              		          b 			           

	        			   c 			              		          d 			           

All measurements were statistically analyzed using Statis-
tica v.6.1 software for Windows. Descriptive statistics were 
used to find mean values, standard error, and standard devia-
tion of the data. The null hypothesis of the absence of inter-
group difference in the studied parameters was used. Com-
parison of the measurement data obtained before and after 
the intrusion was carried out using a paired two-sample t-test. 
Results were considered significant if p-value <0.05.

Results and discussion. The method error evaluation demon-
strated a significant high correlation of repeated measurements. 
The two-sample paired t-test showed no statistical significance 
of the differences between the initial and repeated measurements. 
The study groups were compatible in terms of age (Table 2).

In the study, 28 molars were successfully intruded that helped 
to create space for a prosthetic construction in the area of the 
antagonist in the mandible (Fig. 4).

Comparison of the data obtained during the study in the 
male and female groups did not show a significant difference 
in the radiographic parameters, such as amount, efficiency, 

time of intrusion, and change in the mesial molar inclination 
(Table 3).

The intrusion amount in the male group ranged from 1.33 to 
3.94 mm (P<0.001), in the female group from 1.52 to 3.78 mm 
(P<0.001). The duration of molar intrusion in the male group 
ranged from 5.1 to 10.5 months (P<0.001), in the female group 
from 5.5 to 12.2 months (P<0.001). The change in the values ​​of 
the mesial inclination of molar crowns after intrusion in the male 
group ranged from 1.1 to 2.5 degrees (P<0.05), in the female 
group from 1.5 to 3.3 degrees (P<0.05). The intrusion efficiency 
in the male group ranged from 0.26 to 0.38 mm (P<0.05) mm 
per month, in the female group from 0.27 to 0.31 mm per month 
(P<0.05). Evaluation of apical resorption according to Levander 
and Malgrem score [28] demonstrated 0 grade resorption in 50% 
of the studied molars, I grade resorption in 42.85% molars, II 
grade resorption in 7.5% molars (Table 4). II grade apical re-
sorption was observed in the area of the mesial buccal roots of 
the two first maxillary molars in the female group. No resorption 
in the area of ​​trifurcation was noted.
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	        		  a 			              		          		  b 			           

	        		  c 			              		          		  d 			           

	        		  e 			              		          		  f			           
Fig. 4.  a, b – intraoral photo, c, d - maxillary casts, e, f - CBCT sections in the area of the moved tooth 1.6 

before and after intrusion. The treatment time was 5.5 months, the intrusion was 2.1 mm

Table 3. Intergroup comparability of radiographic changes of molar (t-test)

Parameter
Male group Female group

P Value
Mean±SD Mean±SD

Intrusion, mm 2,86±0,67 3,07±0,57 0,163
Intrusion duration, months 7,57±1,42 8,16±2,02 0,138
Mesial angulation, degrees 1,71±0,43 2,33±0,63 0,521

Efficiency of intrusion 0,32±0,08 0,29±0,02 0,673

Table 4. Distribution of molar root resorption grades in groups

Group 0 I IΙ III ΙV Total

Male 7 5 0 0 0 12
Female 7 7 2 0 0 16
Total 14 12 2 0 0 28

In 68 mini-implants used in the study, loss of stability was 
noted in three palatal mini-implants.

The search for the optimal method of the maxillary molars 
intrusion continues to this day. This is evidenced by the variety 
of existing appliances for orthodontic intrusion of the maxil-
lary molars. Evaluation of the U6-MS parameter on CBCT after 
molar intrusion showed its significant reduction in both groups, 
which indicates the efficiency of the selected intrusion mechan-
ics. The amount of intrusion in the subjects ranged from 1.33 

to 3.78 mm, which is due to the varying degree of initial molar 
extrusion (overeruption). In each case, molar intrusion stopped 
upon achieving originally set goals, which was determined clini-
cally. The inclination of the molars after intrusion varied from 
1.1 to 3.3 mm, but was not clinically significant. This allowed 
us to conclude that the use of two mini-implants and an elastic 
chain, as an independent appliance for the intrusion of the max-
illary molars, makes it possible to achieve the desired vertical 
movement of the molar without significant changes in the incli-
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nation of the tooth. Using this intrusion technique, it is necessary 
to take into account the difference in the anatomical structure of the 
alveolar process of the maxilla. The vector of application of elastic 
traction from the palatal side turns out to be more horizontal than 
from the buccal one, therefore a palatal inclination of the molar can 
occur, which must be controlled clinically. Assessment of the orofa-
cial inclination of the molars was not the purpose of this study and 
requires further study, probably using CBCT data.

According to the literature available, in terms of risk of induc-
ing root resorption by orthodontic intervention, there is no safe 
tooth movement and resorptive changes with varying degrees 
occur in all patients [9,29,32]. However, there has long been 
such an opinion that intrusive movement causes root resorption 
more often than other movements [31,32] and its duration di-
rectly correlates with the degree of resorption [28,31,32,34].

There are conflicting data on the influence of the sexual factor 
on the likelihood and incidence of root resorption during tooth 
intrusion. Kjar [35] in his study shows that women are more 
prone to root resorption than men. While Linge reports no gen-
der effect on resorption rates [34]. However, in his retrospective 
study, the number of women prevailed.

In our study, there was no statistically significant gender de-
pendence or correlation between the treatment duration and the 
grade of resorption. However, it should be noted that out of 28 
intruded molars, the 2 grade of resorption was seen in two cases 
in the female group where the intrusion duration was 12 months, 
which was the maximum limit of variation in the duration of 
treatment in this study (5.1 - 12.2 months). In the remaining cas-
es we mainly saw the 0 and I grade of apical resorption, which 
have no clinical significance. We suggest that such insignificant 
apical changes in the root region of the first maxillary molars are 
associated with the use of prolonged light intermittent intrusion 
forces (30-50 g). Such forces do not cause overload of periodon-
tal tissues and persistent hemodynamic disturbances in the apex 
region, which in turn reduces the risk of resorption [36].

Conclusion. The use of two mini-implants and an elastic 
chain, as an independent appliance for the intrusion of maxillary 
molars makes it possible to achieve the desired vertical move-
ment of the molar without a significant change in the inclination 
of the tooth. The use of light, prolonged intermittent force al-
lows molar intrusion in a short time, while reducing the risk of 
root resorption.
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SUMMARY

CLINICAL AND RADIOGRAPHIC CHANGES FOL-
LOWING ORTHODONTIC INTRUSION OF OVER-
ERUPTED MAXILLARY MOLARS WITH TWO MINI-
IMPLANTS

Slabkovskaya A., Divnich A., Abramova M., Slabkovsky R., 
Alimova A., Lukina G.

A.I. Yevdokimov Moscow State University of Medicine and Den-
tistry, Moscow, Russia

Objective - to evaluate clinical and radiographic changes of 
orthodontic intrusion of upper first molars with two mini-im-
plants, using light intrusion forces, to create the space for pros-
thetic rehabilitation on the lower jaw.

In 20 patients (aged between 26.8 and 45) with secondary de-
formities in the lateral region in the vertical direction, associated 
with partial absence of teeth in the lower jaw, and orthodon-
tic preparation for subsequent prosthetics was performed. Each 
subject was missing 1-2 teeth in the lateral segment. 

All patients were divided into two groups: with intrusion 
mechanics with orthodontic implants (20 people) and intrusion 
with an orthodontic shape memory arch (20 people). The radio-
graphic changes in male and female groups were assessed and 
compared based on the panoramic radiographs and CBCT data 
before and after intrusion. 

In the study 28 molars were fully intruded and their position was 
normalized with two mini-implants placed palatally and buccally. 
Mean extrusion time was 7.86±0.42 months (P<0.001), mean in-
trusion length was 2.97±0.15 mm (P<0.001), and mean change of 
mesial molar inclination was 2.02±0.44 degrees (P<0,005). The de-
gree of root resorption was evaluated according to CBCT data in 
Multiplanar reconstruction (MPR); 50% of molars had grade 0 of 
resorption, 42.85% had grade 1, and 7.15% of molars had grade 2. 
There was no resorption in the trifurcation area. 

Intrusion of molars can be successfully accomplished with 2 
mini-implants, placed palatally and buccally, with a light trac-
tion force (30-50 g) of an elastic chain.

Keywords: molar intrusion, mini-implant, orthodontic treat-
ment, root resorption, CBCT.

РЕЗЮМЕ 

КЛИНИЧЕСКИЕ И РЕНТГЕНОГРАФИЧЕСКИЕ ИЗ-
МЕНЕНИЯ ПОСЛЕ ОРТОДОНТИЧЕСКОЙ ИНТРУ-
ЗИИ ПРИ ЗУБОАЛЬВЕОЛЯРНОМ УДЛИНЕНИИ 
ВЕРХНИХ МОЛЯРОВ С ПОМОЩЬЮ ДВУХ МИНИ-
ИМПЛАНТОВ

Слабковская А.А., Дивнич А.А., Абрамова М.Я., 
Слабковский Р.И., Алимова А.В., Лукина Г.И.

Московский государственный медико-стоматологический 
университет им. А.И. Евдокимова, Россия

Цель исследования - оценить клинические и рентгеноло-
гические изменения ортодонтического вмешательства на 
первых верхних молярах двумя мини-имплантами, исполь-
зуя легкие силы вторжения, для создания пространства про-
тезной реабилитации на нижней челюсти.

20 пациентам в возрасте 27,9-45 лет с наличием экстру-
зированных верхнечелюстных моляров ввиду отсутствия 
антагонистов проведена ортодонтическая интрузия с помо-
щью двух мини-имплантов (диаметр 1,5 мм, длина 10 мм) и 
эластической цепочки. Сила используемой тяги составила 
30-50 г на один моляр. Оценка радиографических измене-
ний в группе мужчин и женщин, а также сравнение групп 
между собой проводились по данным ортопантомограммы 
и конусно-лучевой компьютерной томографии, выполнен-
ных до и после интрузии. 

В ходе исследования в полном объеме выполнены ин-
трузия и нормализация положения 28 моляров с помощью 
двух мини-имплантов, расположенных небно и щечно. 
Средняя продолжительность интрузии моляра составила 
7,86±0,42 месяца (P<0.001), средний объем интрузии - 
2,97±0,15 мм (P<0.001), мезиальный наклон моляра изме-
нился, в среднем, на 2,02±0,44 градуса (P<0,005). Оценка 
резорбции корней по данным конусно-лучевой компью-
терной томографии в мультипланарной реконструкции 
показала наличие 0 степени резорбции у 50% исследуе-
мых моляров, резорбции I степени - у 42,85%, резорбции 
II степени - у 7,15%. В области трифуркации резорбции не 
наблюдалось.
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Интрузия моляров может быть успешно выполнена при 
помощи двух мини-имплантов, расположенных небно и 
щёчно, и легкой интрузионной силы (30-50 г), создаваемой 
эластической цепочкой. 

reziume

klinikuri da rentgenologiuri cvlilebebi 
orTodontiuli intruziis Semdeg zeda mola-
rebis kbil-alveoluri dagrZelebis dros ori 
mini-implantis gamoyenebiT

a. slabkovskaia, a. divniCi, m. abramova, 
r. slabkovski, a. alimova, g. lukina

moskovis a.evdokimovis sax. saxelmwifo samedici-
no-stomatologiuri universiteti, ruseTi

kvlevis mizans warmoadgenda zeda pirvel mo-
larebze ori mini-implantiT orTodontiuli 
Carevis klinikuri da rentgenologiuri cvli-
lebebis Sefaseba. Carevis dros, qveda ybaze sa-
proTezo reabilitaciisaTvis sivrcis Seqmnis 
mizniT, gamoyenebuli iyo SeRwevis rbili Zalebi. 
27,9-45 wlis asakis 20 pacients, eqstruzirebuli 

zeda molarebiT antagonistebis ararasebobis 
gamo, Cautarda orTodontiuli intruzia ori 

mini-implantis (diametri – 1,5 mm, sigrZe – 10 mm) 
da elastiuri Zewkvis gamoyenebiT.
daWimvis Zalam Seadgina 30-50 g erT molar-

ze. radiografiuli cvlilebebis Sefaseba mama-
kacebisa da qalebis jgufSi, aseve, jgufebis Se-
dareba erTmaneTTan Catarda orTopantomogramis 
da konus-sxivuri kompiuteruli tomografiis 
monacemebis mixedviT intruziamde da mis Semdeg.
kvlevis procesSi sasis da loyis ganlagebis 

ori mini-implantis saSualebiT srulad Catarda 
intruzia da 28 molaris mdgomareobis normali-
zeba. molaris intruziis saSualo xangrZlivo-
bam Seadgina 7,86±0,42 Tve (P<0.001), intruziis 
saSualo moculobam - 2,97±0,15 mm (P<0.001), mezi-
aluri molaris daxriloba Seicvala, saSualod, 
2,02±0,44 gradusiT (P<0,005). fesvebis rezorbci-
is Sefasebam konus-sxivuri kompiuteruli to-
mografiis mixedviT gamokvleuli molarebis 
50%-Si aCvena rezorbciis 0 xarisxi, 42,85%-Si – 
rezorbciis I  xarisxi, 7,15%-Si - rezorbciis II  
xarisxi. trifurkaciis midamoSi rezorbcia ar 
aRiniSneboda. 
molarebis intruzia SeiZleba warmatebiT 

iqnes Catarebuli sasismieri da loyismieri 
ganlagebis ori mini-implantis saSualebiT da 
elastiuri ZewkviT Seqmnili msubuqi intruzi-
uli ZaliT (30-50 g). 

CORRECTION OF DENTAL ARCHES DIMENSIONS IN CHILDREN WITH DENTITION DEFECTS 
IN THE PERIOD OF MIXED OCCLUSION USING NON-REMOVABLE ORTHODONTIC 

PROSTHESIS APPLIANCE

Zrazhevska A., Savonik S.

Kyiv Medical University, Ukraine

Monitoring of dental morbidity in children of Ukraine in re-
cent years has shown an increase in diseases of hard tooth tis-
sues, periodontitis, dento-maxillaire anomalies and dentition 
defects, which is the result of reducing the level of specific re-
sistance caused by declined social conditions of life and envi-
ronmental situation [5,11].

Among the multiple factors that ensure the harmonious growth 
and development of a child, the physiological development of 
the dento-maxillaire complex is important, which functioning 
depends on the preservation of teeth in the period of temporary 
and permanent occlusion [2,6,8].

Prosthetic rehabilitation in children in the period of mixed 
occlusion is especially important. A systematic approach to di-
agnosis is of particular importance when choosing the method 
of occlusal rehabilitation in children with dentition defects and 
secondary dento-maxillaire deformities [1,7]. As well as the 
need for timely prosthetics of teeth and dentitions in the period 

of mixed occlusion with the help of prosthesis designs that have 
a positive effect on the harmonious development of the dento-
maxillaire system and the body as a whole [3,4,9,10].

The study aimed to increase the effectiveness of orthopaedic 
and orthodontic treatment of children with dentition defects dur-
ing the period of mixed occlusion to prevent secondary dento-
maxillaire deformities.

Material and methods. To achieve this goal, we examined 
and conducted orthodontic treatment of 47 children aged 6 to 11 
years with dentition defects (DD), who applied to the Depart-
ment of Orthopedic Dentistry and Orthodontics, Private Educa-
tional Institution “Kyiv Medical University”.

The results of clinical, anthropometric, functional and ra-
diological examination methods were entered to a specialized 
medical record “Medical file of an orthodontic patient № ___ 
year__”, the form of primary accounting documentation №043-
1 / o for further analysis of the data and treatment planning. 
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Orthodontic treatment of all the patients was performed using a 
non-removable prosthesis of our own design (Patent for a utility 
model №145538 from 28.12.2020).

The results of examinations of the patients, the studies were 
compared with similar results of the control group, which in-
cluded 10 people of the same age with intact dentitions and or-
thognathic occlusion.

Results and discussion. The main cause of dentition defects 
in the patients of both groups was: the premature removal of 
temporary and permanent teeth due to complications of caries - 
in 39 people (83.0 %), loss of teeth due to trauma - in 5 people 
(10.6 %). In 2 persons (4.3 %) the dentition defect was caused 
by adentia and in 1 (2.1 %) – by retention. General data is illus-
trated by the diagram (Fig. 1).

Fig.1. The main causes of dentition defects in children

A non-removable prosthesis appliance of our own design 
was used for expansion of the upper dentition and single-stage 
replacement of a dentition defect (Patent for a utility model 
№145538 from 28.12.2020), which is fixed, using orthodontic 
bands and glass-ionomer cement on the second primary molars. 

The appliance has a plastic base with a screw, with which, if nec-
essary, it is possible to influence the growth of the jaw, artificial 
teeth in the frontal area, which are connected to the base and do 
not inhibit the growth of the anterior segment of the upper jaw 
and meet high aesthetic requirements (Fig. 2).

Also, the design features of the appliance with artificial teeth 
allow to replace the defect, restore the function of biting food 
and prevent the formation of specific bad habits in the form of 
tongue sticking in the direction of the defect, which often causes 
the formation of pathological occlusion. Modern technologies 
used for producing the appliance allow young patients to choose 
an individual color of the plastic base of the prosthesis appli-
ance, which has a positive effect on psychological and emotional 
adaptation to orthodontic treatment.

47 pairs of diagnostic models of jaws, which were obtained as 
a result of the initial examination, were examined to determine 
the width and length of dental arches and identify the pattern of 
their development during the period of mixed occlusion in chil-
dren with dentition defects. The data values of the measurements of 
the width of the dental arches in the areas of premolars and molars 
(Ist - true value) were compared with their desired (Sol) value, that 
is, with that which should be in the patient with the appropriate sum 
of mesiodistal dimensions of the 4 upper incisors.

The average data values of the measurements of the desired 
value (Sol) by the method of А. Pont in the patients before 
treatment was: premolar width - 36,5±0,7 mm, molar width – 
46,8±1,7 mm. The average data values of the measurements of 
the desired value (Sol) by the method of G. Korkhaus in the 
patients before treatment were: 17,5±0,8 mm – the length of the 
anterior segment of the upper dental arch, and 15,5±0,7 mm – of 
the lower one. The results of width and length measurements of 
the dental arches in the patients using the methods of A. Pont 
and G. Korkhaus at the beginning and after treatment are repre-
sented in Table 1.

Fig. 2. Non-removable prosthesis appliance on the upper jaw of our own design set-up

Table 1. The results of anthropometric measurements before and after treatment (М±m)
Examination item Control group At the beginning of treatment After treatment

Upper jaw
I pm 35.9±1.9 33.4±1.6 36.8±1.7

I mm 46.2±1.7 43.3±1.9 47.0±1.9

Length 16.4±0.5 16.6±0.9 16.8±0.9

Lower jaw
I pm 34.8±1.2 33.6±1.6 36.3±1.6
I mm 46.7±1.6 43.9±1.4 46.5±1.6

Length 14.8±0.4 14.3±0.6 14.7±0.6
note: I pm – premolar width, I mm – molar width; the accuracy of differences 

between patients in the main and control groups (р≤0.05)
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Analysis of data, presented in Table 1, show that the width of 
the dental arches in premolars on the upper jaw was 33.4±1.6 
mm, and on the lower jaw – 33.6±1, 6 mm in children before 
orthodontic treatment, while in children of the control group – 
35.9±1.9 mm and 34.8±1.2 mm, respectively. The molar width 
on the upper jaw in children of the main group was 43.3±1.9 
mm and 46.2±1.7 mm – in the control, and on the lower jaw 
– 43.9±1.4 mm and 46.7±1, 6 mm respectively. These data indi-
cate a narrowing of the upper dental arch in the premolar area by 
3.1±0.7 mm, and in the area of molars – by 3.5±0.6 mm. On the 
lower jaw, the premolar and molar width was equally reduced 
by 2.9±0.6 mm.

After the completion of the orthodontic treatment and nor-
malization of transversal sizes of jaws, there was a significant 
improvement of the measured indicators. In particular, it was 
possible to reach the expansion of the upper dentition in pm area 
by 3,4±0,7 mm, in mm area – by 3,7±0,9 mm.

In addition, due to the increase in the size of the upper den-
tition, there was an improvement in the measured width and 
length of the lower dentition, although appliance treatment on 
the lower jaw was not performed. Thus, in the area of premolars 
there was an increase of 2.7±0.6 mm, and in the area of molars 
– by 2.6±0.4 mm. 

Our measurements are consistent with those of other authors 
and confirm the relationship between jaw growth. The lower jaw 
grows adaptively to the upper jaw and develops harmoniously 
under conditions of sufficient size of the second.

The length of the anterior segment of the upper dental arch 
was 16.6±0.9 at the beginning of orthodontic treatment, com-
pared to the control group – 16.4±0.5. On the lower jaw, the 
same indicators were – 14.3±0.6 and 14.8±0.4, respectively. 
After treatment, the indicators changed significantly and were 
16.8±0.9 for the upper jaw and 14.7±0.6 for the lower jaw.

The results of measurements of lateral teleroentgenogram in-
dicate that sagittal indicators of skeletal ratios in all the exam-
ined patients corresponded to normal values (I skeletal class of 
jaw ratios). Teleradiographic indicators of patients in the study 
groups before orthodontic treatment are presented in Table 2.

Analysis of the measurements presented in Table 2 shows the 
normal ratio and position of the jaws in the skull with slight dif-
ferences between the indicators of the main group at the begin-
ning of orthodontic treatment and the control group. In addition, 
we obtained values close to normal in all examined people in 
the study of dental parameters. Average indicators Ð SNA in 
patients of the main group were 80.9±2.4 before treatment and 
81.1±2.1 after; ∠SNB was 79.0±2.3 and 79.2±1.5. The differ-
ence Ð ANB before treatment was 1.9±0.8 and 1.9±0.7 after. 
Analysis of all indicators shows minimal differences in results.

It is especially important today to conduct both informative, 
educational and preventive work among children and their par-
ents to early detect disorders of the dento-maxillire system in 
children and provide timely dental prosthetics to prevent fixed 
deformities of the maxillofacial area.

The data obtained in our study do not contradict the data pre-
sented by other scientists. However, it defines the need for fur-
ther development and improvement of the algorithm for differ-
ential diagnosis, methods of prevention and treatment of SDMD 
in children.

In addition, it is planned to provide a scientifically based 
choice of the most rational methods of replacement of dentition 
defects, to prevent and provide treatment of secondary dento-
maxillaire deformities with the use of non-removable orth-
odontic appliances, as well as prosthetic measures to improve 
treatment of occlusal disorders due to uncompensated dentition 
defects in age perspective.

Conclusions. Dentition defects “as it is” occur quite seldom 
in children in the period of mixed occlusion. They are mostly 
detected in combination with other dento-maxillaire anomalies, 
that is often caused by narrowing of dental arches. In addition, 
uncompensated dentition defects almost always cause second-
ary dento-maxillaire deformities, the diagnosis and treatment of 
which, especially associated with major dental anomalies, be-
comes a more pronounced and long-lasting process. 

The use of the proposed non-removable prosthesis appliance 
allows to prevent morpho-functional changes of the dento-max-
illaire system in children, to correct the already formed anoma-
lies of the dental arches, and at the same time, to replace the 
dentition defect.

There was an improvement in the studied indicators in all the 
47 patients after using this appliance. Thus, our treatment and 
prevention approaches have helped patients and their families 
to avoid long-term and costly orthodontic treatment of dental 
anomalies, dentition defects and secondary dento-maxillaire de-
formities.

Non-removable orthodontic appliance for the replacement of 
dentition defects is the most effective in preventing the occur-
rence of secondary dento-maxillaire deformities. The proposed 
appliance does not inhibit the growth of the jaw, meets all the 
aesthetic and functional requirements that apply to these de-
vices. During treatment with non-removable appliance the pa-
tients can not control the time when the device “works” in the 
oral cavity which in turn leads to a more predictable outcome 
of treatment.

The study was a part of scientific works “Differentiated 
approach in the choice of treatment of dentition defects of the 
frontal area in children and adolescents” (State Registration 

Table 2. Teleradiographic indicators of patients in the study groups before and after treatment (М±m)

Measured indicators
Study groups

Control group At the beginning of treatment After treatment

SNA 81.3±2.2 80.9±2.4 81.1±2.1
SNB 78.7±2.1 79.0±2.3 79.2±1.5
ANB 2.6±1.4 1.9±0.8 1.9±0.7

Upper inc./NA 21.0±1.3 21.7±1.0 21.8±1.9
Lower inс./NB 25.2±1.3 23.5±2.4 25.0±2.7

іі 133.6±5.3 132.7±4.5 132.7±4.2
WITS 1.7±0.6 1.0±1.6 1.6±1.9

note: the accuracy of differences between patients in the main and control groups (р≤0.05)
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Number 0116U008918) and “Peculiarities of the clinical picture, 
diagnosis, prevention and treatment of secondary dento-maxillaire 
deformities in children” (State Registration Number 0116U008917). 
The study was not financed by any external sources.
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SUMMARY

CORRECTION OF DENTAL ARCHES DIMENSIONS IN 
CHILDREN WITH DENTITION DEFECTS IN THE PE-
RIOD OF MIXED OCCLUSION USING NON-REMOV-
ABLE ORTHODONTIC PROSTHESIS APPLIANCE

Zrazhevska A., Savonik S.

Kyiv Medical University, Ukraine

Monitoring of dental morbidity in children of Ukraine 
in recent years has shown an increase in diseases of dento-

maxillaire anomalies and dentition defects, which is the result 
of reducing the level of specific resistance caused by declined 
social conditions of life and environmental situation. Today, 
there is a need for timely prosthetics of dentition defects in the 
period of mixed occlusion with the help of prosthesis designs, 
which have a positive effect on the harmonious development of 
the dento-maxillaire system and the body as a whole.

The aim - to increase the effectiveness of orthodontic treat-
ment of children with dentition defects in the period of mixed 
occlusion to prevent the development of secondary dento-max-
illaire deformities.

47 children aged 6 to 11 years with dentition defects were 
examined and received orthodontic treatment. The examination 
included clinical, anthropometric, dunctional and radiological 
examination methods. Orthodontic treatment of all the patients 
was performed using a non-removable prosthesis appliance 
of our own design (Patent for a utility model №145538 from 
28.12.2020).

The main cause of dentition defects is the premature removal 
of temporary and permanent teeth due to caries complications – 
83.0%. As a result of orthodontic treatment and normalization of 
transversal sizes of the jaws using a non-removable prosthesis 
appliance for the upper jaw, we were able to achieve a significant 
improvement in the measured sizes of the jaws. In particular, the 
expansion of the upper dentition in the area of pm by 3.4±0.7 
mm, and in the area of mm – by 3.7±0.9 mm. Which proves the 
effectiveness of treatment with a non-removable prosthesis ap-
pliance in the period of mixed occlusion.

The use of the proposed non-removable prosthesis appliance 
allows to prevent morpho-functional changes of the dento-max-
illaire system in children, to correct the already formed anoma-
lies of the dental arches, and at the same time, to replace the 
dentition defect.

Keywords: anomalies of the dental arches, non-removable 
prosthesis appliance, secondary dento-maxillaire deformities in 
children, the dentition defect.

РЕЗЮМЕ

КОРРЕКЦИЯ РАЗМЕРОВ ЗУБНЫХ ДУГ У ДЕТЕЙ 
С ДЕФЕКТАМИ ЗУБНЫХ РЯДОВ В ПЕРИОД СМЕ-
ШАННОЙ ОККЛЮЗИИ С ИСПОЛЬЗОВАНИЕМ НЕ-
СЪЕМНОГО ОРТОДОНТИЧЕСКОГО ПРОТЕЗА

Зражевская А.Дж., Савоник С.М.

Киевский медицинский университет, Украина

Мониторинг стоматологической заболеваемости детей 
Украины в последние годы показал рост случаев зубоче-
люстных аномалий и дефектов зубных рядов, что является 
результатом снижения уровня специфической резистент-
ности, обусловленного ухудшением социальных условий 
жизни и экологической обстановки. На сегодняшний день 
существует необходимость своевременного протезирования 
дефектов зубных рядов в период смешанной окклюзии с 
помощью протезных конструкций, которые положительно 
влияют на гармоничное развитие зубочелюстной системы и 
организма в целом.

Цель исследования - повысить эффективность ортодонти-
ческого лечения детей с дефектами зубных рядов в период 
смешанной окклюзии для предупреждения развития вто-
ричных зубочелюстных деформаций.
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Обследовано и проведено ортодонтическое лечение 47 
детей в возрасте от 6 до 11 лет с дефектами зубных рядов. 
Обследование включало клинические, антропометри-
ческие, функциональные и рентгенологические методы 
исследования. Ортодонтическое лечение всех пациентов 
проводилось с использованием несъемного протезного 
аппарата собственной конструкции (Патент на полезную 
модель №145538 от 28.12.2020).

Основной причиной дефектов зубных рядов являет-
ся преждевременное удаление временных и постоянных 
зубов ввиду осложнений кариеса (83,0%). В результате 
ортодонтического лечения и нормализации поперечных 
размеров челюстей с использованием несъемного про-
тезного аппарата для верхней челюсти удалось добиться 
значительного улучшения измеряемых размеров челюстей, 
в частности расширение верхнего зубного ряда в области 
пм на 3,4±0,7 мм, а в области мм – на 3,7±0,9 мм, что до-
казывает эффективность лечения несъемным протезным 
аппаратом в период смешанной окклюзии.

Использование предлагаемого несъемного протезного 
аппарата позволяет предотвратить морфофункциональ-
ные изменения зубочелюстной системы у детей, испра-
вить уже сформировавшиеся аномалии зубных дуг и де-
фекты зубных рядов.

reziume

kbilTa rkalebis zomebis koreqcia kbilTa 
rigebis defeqtebiT bavSvebSi Sereuli oklu-
ziis periodSi mouxsneli orTodontiuli pro-
Tezis gamoyenebiT

a.zraJevskaia, s.savoniki

kievis samedicino universiteti, ukraina

bavSvTa stomatologiuri avadobis monito-
ringma ukrainaSi bolo wlebSi gamoavlina 

yba-kbilTa anomaliebis da kbilTa rigebis de-
feqtebis SemTxvevebis mateba, rac specifikuri 
rezistentobis daqveiTebis Sedegs warmoadgens 
da ganpirobebulia socialuri pirobebis da 
ekologiuri garemos gauaresebiT. amJamad sa-
xezea kbilTa rigebis defeqtebis drouli pro-
Tezirebis aucilebloba Sereuli okluziis pe-
riodSi saproTezo konstruqciebis saSualebiT, 
rac dadebiTad moqmedebs yba-kbilTa sistemis 
da mTlianad organizmis harmoniul ganviTare-
baze.
kvlevis mizans warmoadgenda kbilTa rigebis 

defeqtebiT bavSvebis orTodontiuli mkurnalo-
bis efeqturobis amaRleba Sereuli okluziis 
periodSi yba-kbilTa meoradi deformaciebis gan-
viTarebis Tavidan acilebis mizniT.
gamokvleulia kbilTa rigebis deformaciebiT 

da orTodontiul mkurnalobaze myofi 6-11 wlis 
asakis 47  bavSvi. gamokvleva moicavda kvlevis 
klinikur, anTropometriul, funqciur da rentge-
nologiur meTodebs. yvela pacientis orTodon-
tiuli mkurnaloba ganxorcielda sakuTari 
konstruqciis mouxsneli saproTezo aparatis 
(patenti modelze №145538, 28.12.2020) gamoyenebiT. 
kbilTa rigebis defeqtebis ZiriTad mizezs 

warmoadgens droebiTi da ZiriTadi kbilebis 
naadrevi amoReba kariesis garTulebebis gamo 
(83,0%). zeda ybis mouxsneli saproTezo apara-
tis gamoyenebiT orTodontiuli mkurnalobis 
da ybebis ganivi zomebis normalizebis Sedegad 
miRweulia ybebis zomebis mniSvnelovani gaum-
jobeseba.
SeTavazebuli mouxsneli saproTezo aparatis 

gamoyeneba uzrunvelyofs yba-kbilTa sistemis 
morfofuqnciuri cvlilebebis Tavidan acilebis, 
aseve, kbilTa rkalebis ukve ganviTarebuli 
anomaliebis da kbilTa rigebis defeqtebis gas-
worebis saSualebas bavSvebSi.

IMPAIRMENT OF PEROXISOME BIOGENESIS IN THE SPECTRUM 
OF ZELLWEGER SYNDROME (CLINICAL CASE) 

Horlenko O., Lenchenko A., Pushkarenko O., Kossey G., Tomey A. 

State Higher Educational Establishment «Uzhgorod National University», Ukraine

Impairment of peroxisome biogenesis is a heterogeneous 
group of autosomal recessive hereditary conditions, which 
are caused by a partial or generalized defect of peroxisomes. 
They are divided into two clinically distinct subtypes - Zell-
weger spectrum disorders (ZSD) and type I rhizomelic chon-
drodysplasia punctata (RCDP) type 1) [1,11,12].

Peroxisomes are irreplaceable organelles of human cells 
that perform a number of important functions in cell metabo-

lism. They are found in all cells of the body, but their largest 
amount is found in liver and kidney cells [1,4,11,12]. It is 
known that the synthesis of peroxisomes is encoded by PEX 
genes, which are templates for encoding peroxins - proteins 
necessary for the synthesis of peroxisomes [3,8,12,14]. In 
electron microscopic examination, peroxisomes look like cy-
toplasmic vesicles of spherical or oval shape, 0.1-1.5 μm in 
size (Fig. 1).



	
Georgian Medical News  
No 9 (318) 2021

© GMN 61 

Fig. 1. Electron micrograph of rat liver. Designations: SER 
- smooth endoplasmic reticulum, M - mitochondria, P - peroxi-
somes; arrows indicate the “nucleoid” formed by urate oxidase 
crystals [10]

ZSD include three clinical phenotypes that were described 
even before the discovery of their biochemical and molecular 
basis - Zellweger syndrome, neonatal adrenoleukodystrophy 
and infantile Refsum disease. Additionally, with the advance-
ment of new modern technologies of genetic sequencing, atypi-
cal, previously unknown, phenotypes are identified, which are 
milder and are manifested not by hearing/vision loss, but by 
ataxia and peripheral neuropathy, congenital cataracts [3]. The 
previously proposed phenotypes are now considered to be dif-
ferent manifestations of the same spectrum of disorders, with 
Zellweger’s syndrome being the most severe manifestation of 
ZSD, neonatal adrenoleukodystrophy - intermediate, and infan-
tile Refsum disease – the mildest. Therefore, at the present stage, 
it is recommended to apply the definition of “Zellweger spec-
trum disorder”, regardless of the phenotype (in the presence of a 
defect in the PEX gene) [3,8,11,14].

Currently, it is known that peroxisome synthesis is encoded 
by 16 PEX genes. ZSD occur when there are changes (muta-
tions) in one of these 13 genes (which are responsible for the 
development of this pathology) [3] (Table 1). The most common 
cause of ZSD is genetic defects in the PEX1 gene (according to 
various researchers, the frequency ranges from 60.5% to 70%) 
[3, 8]. Mutations in the PEX6, PEX12, PEX26, PEX10, PEX2, 
PEX5, PEX13, PEX16 genes are less common. Until now, no 
association of this disease with two PEX genes, PEX11G and 
PEX11A, has been found [3,5,8,12,14].

Due to the dysfunction of peroxisomes, very long chain fatty 

acids (VLCFA) accumulate in the human body: phytanic and 
pristanic acids, intermediate products of the metabolism of bile 
acids (this is how their synthesis is disrupted). There is also a 
deficiency of plasmalogens - specialized lipids that are part of 
cell membranes and myelin sheaths of nerve fibers [2- 4,13]. 

In the absence or disfunction of peroxisomes the functioning 
of the entire organs is disrupted. According to the literature, all 
known cases of peroxisome biogenesis disturbance form a con-
tinuous spectrum of different forms of severity [1,3,6,7,14].

All disturbances in peroxisome biogenesis of cause long-term 
morbidity and are often fatal in childhood [1,8]. Clinical mani-
festations usually occur in neonatal period or early childhood. 
Shortly after birth neonates may present with severe neurologi-
cal and metabolic disturbances Clinical signs include neonatal 
seizures on the background of demyelination, severe hypoten-
sion, peripheral polyneuropathy, statomotive regression. Later, 
the clinical presentation is dominated by neurological and diges-
tive system manifestations. Liver dysfunction usually manifests 
as neonatal jaundice and THE abnormalities in liver function 
tests [1,3,8,9,11].

The complex of craniofacial dysmorphic features is consid-
ered specific enough to establish the diagnosis. It includes a flat-
tened facial and occipital areas, high forehead, hypertelorism, 
epicanthus, sunken wide bridge of the nose, hypoplasia of the 
eyebrow arches, micrognathia, high palate, large anterior fonta-
nelle, divergence of the cranial sutures, low-set ears [1,8]. Older 
children may have retinal dystrophy, sensorineural hearing loss, 
liver dysfunction, delay in intellectual and statomotive develop-
ment, short limbs. Liver dysfunction is often first diagnosed due 
to significant bleeding due to coagulopathy. Cases of adrenal 
insufficiency and osteopenia have been described as well [8,9].

Diagnosis of ZSD is based on clinical manifestations, bio-
chemical studies (increased levels of VLCFA, phytanic and 
pristanic acid in the blood, pipecolic acid and bile acids in urine) 
and molecular genetic testing, which can confirm the mutation 
in one of 13 known PEX genes (which are responsible for the 
development of this pathology) [8]. 

Currently, there is no etiotropic treatment for patients with 
ZSD. Symptomatic treatment aimes to alleviate the patient’s 
condition and to prevent complications. In the presence of a sei-
zure, standard anticonvulsant therapy is used, but it is known 
that seizures in patients with ZSD are difficult to control [8]. In 
the presence of adrenal insufficiency, steroid replacement ther-
apy may be initiated. In case of hearing loss, hearing aids are 
fitted. In case of visual impairment, it is possible to use glasses 
or surgery (cataract removal). 

Table1. Frequency of mutated PEX genes in patients with ZSD [8]

Gene % ZSD Gene % ZSD

PEX1 60,5-70 PEX13 1,5

PEX6 14,5 PEX16 1,1

PEX12 7,6 PEX3 0,7

PEX26 4,2 PEX19 0,6

PEX10 3,4 PEX14 0,5

PEX2 3,1 PEX11ẞ 0,1

PEX5 2,0
note: ZSD - Zellweger spectrum disorder
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Thus, ZSD is a progressive multiorgan disease with a vari-
ety of clinical manifestations and an unfavorable, often fatal, 
prognosis. The extreme phenotypic variability of ZSD (from 
progressive degenerative manifestations) causes a practical 
problem in the diagnosis of this condition and, consequently, 
in treatment [3]. Genetic testing is important for confirming the 
diagnosis, which in some cases allows predicting the course of 
the disease [9]. Currently, the treatment of any manifestations of 
ZSD is symptomatic and / or supportive [1,3].

Clinical case. We describe a 6.5 year old (girl, D.P.), first 
child from the first pregnancy, born at 31 weeks of gestation 
(premature discharge of amniotic fluid, duration of the anhy-
drous period 1 week), with birth weight 1450 gr and birth length 
42 cm, Apgar score 7/8.

From the intensive care unit at the age of 11 days, the child 
was transferred to the II stage of nursing premature infants. She 
was discharged at the age of 1 month and 2 days with the diag-
nosis: “Stage III prematurity, Hypoxic-ischemic CNS damage 
with periventricular infiltration, vascular-epithelial cysts. Mor-
phofunctional immaturity.”

There was a delay in the girl’s psychomotor development: 
fixation of the sight after the 2nd month of life, smiling from 
2-3 months, the head holding from 5 months, sitting from 10 
months, crawling from 11 months, walking with support from 
17 months; did not walk independently, did not speak. The girl 
was followed by a neurologist from birth for hydrocephalic 
syndrome and delayed motor development. At the age of 13 
months the child was diagnosed with cryptogenic hepatitis with 
moderate activity and symptoms of cholestasis, at 19 months 
she developed bilateral mixed hearing loss. Brain MRI revealed 
ventriculomegaly and periventricular zones, increased intensity 
of the MR signal, most likely due to gliosis zones. Electroen-
cephalogram (20 months) - was age appropriate. 

The results of electroneuromyography performed at the age 
of 2.5 years showed a demyelinating lesion of peripheral long 
fibers, with secondary neurogenic changes. The child was ex-
amined at the “Okhmatdet” Orphan Disease Center. Amino acid 

profile, acetylcarnitines and carbohydrates, biochemical tests for 
Neman-Pick A/B disease, type I galactosemia and α1-antitrypsin 
were all normal. At 3.5 years she had an episode of bronchitis 
and since than she developed statomotive regression, hypersali-
vation and difficulty swallowing, at 6 months she developed epi-
lepsy and left-sided hemiparesis. 

An electroencephalographic study showed disorganized bio-
electrical activity of the cortex, gross changes in the biorhythms 
of the brain in the form of a diffuse slowdown of the main activ-
ity, regional slowdown and epileptiform activity. 

An MRI of the brain was performed (Magnetom Aera, Sie-
mens) 23.07.2018 (Figs. 3,4,5), which revealed signs of leuko-
dystrophy Brain MRI pertinent findings includes the following.

On a series of MRI of the brain (Figs. 3,4,5) in the projec-
tion of the basal ganglies symmetrically on both sides (wavy 
ganglies, shell, pale layer) of the toothed ganglies, repeating 
their outlines, in the corpus callosum, the optic thalamus, by 
spreading along the conducting pathways to the Crura cere-
bri (symmetrically on both sides too), reaching to Varolii 
Bridge. The areas on T2W1, FLAIR increasings and T1W1 
decreasing of MR signal are determined. This process is not 
accompanied with diffusion restriction on DW1. A zone of 
the changed MR signal, without clear contours, observed in 
the brain white substance of the hemispheres with the subcor-
tical distribution on U-like fibers. The lesions is quite sym-
metrical. Analogical changes of cerebellum both hemispheric 
observed, more in the area of ​​ toothed ganglies. Brain white 
and gray matter differentiation are preserved. Resume: signs 
of leukodystrophy.

Taking into account the clinical data and anamnesis, local-
ization and MR characteristics of changes in the cerebral hemi-
spheres and cerebellum, assessment of the indicators of the main 
metabolites in the affected areas of the brain, it was assumed that 
there is a disease from the group of progressive genetically de-
termined neurodegenerative diseases. Krabbe’s disease, GM1-, 
GM2-gangliosidosis, methochromatic leukodystrophy and Can-
avan’s disease were excluded by enzymatic studies. 

Fig. 2. Electroencephalographic investigation
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Fig. 3. MRI. Sagittal images of the brain (patient D)

Fig. 4.MRI. Axial image of the brain (patient D)
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Fig. 5. Depiction of MRI main findings of the brain (patient D)

 Fig. 6. Craniofacial dysmorphias in the child with ZSD (pa-
tient D) (high forehead, wide sunken nose, hypertelorism, low-
set ears)

Fig. 7. High palate in the child with ZSD(patient D)

To clarify the diagnosis, diagnoses NGS of 309 genes caus-
ative for metabolic conditions was performed (sequencing and 
deletion–duplicationanaliysis), which revealed a pathogenic 
homozygous-variant c.292> T (p.Arg98Trp) in the PEX26 gene. 
According to the literature, mutations in the PEX26 gene are 
causative for autosomal-recessive ZSD[8]. Currently, the child’s 
condition is consistently severe (age 6.5 years). There is a pro-
nounced regression of cognitive and motor skills, spastic tetra-
paresis, pseudobulbar syndrome and epilepsy.

The girl shows practically no reaction to examination. Does 
not pronounce individual sounds. Does not hear. Does not hold 
her head, does not turn over on her own, does not sit, does not 
stand with support. Feeding is carried out through a nasogastric 
tube. The head is hydrocephalic. Dysmorphic features include 
high forehead, wide sunken nose, hypertelorism, low-set ears, 
high palate (Fig. 6,7). The skin and visible mucous membranes 

are pale pink, clean. Contractures of the tibial joints are pres-
ent. Peripheral lymph nodes are not enlarged. Pulmonary and 
cardiovascular systems are without pathological changes. The 
abdomen is soft and palpable. There is no splenomegaly. Physi-
ological excretory functions are normal.

Neurological status: mimic innervation is symmetrical, pha-
ryngeal reflex is reduced; muscle tone in the extremities is dif-
fusely reduced, with the formation of spasticity in the distal ex-
tremities (D = S); tendon reflexes from the upper extremities 
are reduced (D = S), from the lower extremities are absent; ab-
dominal reflexes are positive; meningeal symptoms are absent. 
Approximately twice a month, tonic convulsions are noted in 
the form of general tension, “rolling” of the eyes, followed by 
vomiting. She receives anticonvulsant treatment (Topiromax, 
Levicitam), Ukrliv and multivitamins (Smart Omega)

The dynamics of stato-motor regression is shown on Fig. 8.
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Fig. 8. Dynamics of stato-motor regression (patient D.P.). 1 - age 3 months, 2 - 9 months,
 3 - 15 months, 4 - 19 months, 5 - 3.5 years, 6 - 4.5 years, 7 - 5 years, 8 - 6.5 years old

Based on the various research works received, it is possible 
to draw a conclusion about moderate course of the patient’s 
disease. The main clinical presentations, in particular, delayed 
psychomotor, statokinetic development, sensory deficits, dys-
morphias, prospective (within 6 years) addition of concomitant 
somatic pathology (hepatobiliary, bronchopulmonary system), 
which are due to the presence of EEG data on disorganized bio-
electric activity of the brain cortex and leukodystrophy (based 
on MRI data) prove the belonging to progressive genetically 
determined neurodegenerative diseases. Analyzing the clinical 
manifestations, onset and rate of disease progression, this clini-
cal case of Zellweger’s spectrum disorder can be interpreted as 
Zellweger’s syndrome, but there are signs of another phenotype 
– infantile Refsum’s disease (swallowing disorders, cryptogenic 
hepatitis, cholestasis) which coincides with the latest research 
works concerning the lack of purpose to allocate separate phe-
notypic groups.

The long-term prognosis for children with Zellweger spec-
trum disorder is poor and often fatal. Usually, the most common 
cause of death is progressive respiratory or hepatic failure and 
gastrointestinal bleeding. Most of the patients die in early child-
hood, a minority - in the second decade of life. In the literature, 
there is increasingly more data on the confirmation of ZSD in 
adults with hearing and/or vision loss with normal intelligence 
and neurological status [8].

Challanges in the diagnosis of the disease are enhanced by 
the lack of effective therapeutic measures. Zellweger spectrum 
disorder is highly variable in clinical presentation. A laboratory 
study, which is recommended for suspected cases of this dis-
ease, in some cases is of limited significance and does not reveal 
abnormalities. Therefore, to confirm the diagnosis of ZSD, mo-
lecular genetic testing is necessary. The management of these 
patients is interdisciplinary and symptomatic, based on a regular 
assessment of the child’s psychomotor development, neurologi-
cal status, functional condition of the liver and adrenal glands, 
identification of orthopedic problems, hearing and visual im-
pairments, and management of feeding difficulties [3,8]. 

Today it is difficult to predict the course of the disease in 
each particular case. The identification of new modifier genes 
and their mutations will probably allow predicting the course 
of the disease. Thus, molecular genetic research is extremely 
important for early detection of pathology, improvement and 
development of new strategies for patient management and ef-
fective counseling of family members (both at the postnatal and 
prenatal stages).

Conclusions. 1. Zellweger spectrum disorder is a hereditary 
autosomal recessive disease with a wide range of clinical mani-
festations and poor prognosis. Molecular genetic testing enables 
confirmation of the diagnosis in order to provide effective coun-
seling to family members. 

2. Although there is currently no specific treatment for the dis-
ease, significant progress has been made in understanding the 
molecular and biochemical aspects of the condition, that would 
hopefully lead to the development of new research strategies and 
treatments in future.
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SUMMARY 

IMPAIRMENT OF PEROXISOME BIOGENESIS IN THE 
SPECTRUM OF ZELLWEGER SYNDROME (CLINICAL 
CASE) 

Horlenko O., Lenchenko A., Pushkarenko O., Kossey G., 
Tomey A. 

State Higher Educational Establishment «Uzhgorod National 
University», Ukraine

The incidence of rare diseases is approximately two cases 
per 10,000 people. Today, in most cases, orphan diseases are 
caused by genetic disorders, less often - some forms of onco-
logical, oncohematological, infectious disorders. These con-
ditions have a severe and chronic course, accompanied by a 
decrease in quality and a reduction in the life expectancy of 
patients.

Aim - describe a clinical case of an rare disease that is re-
ferred to as Zellweger spectrum disorders. 

Literature review and analysis of clinical-anamnestic and 
laboratory-instrumental methods of research of a 6.5 years 
old girl.

The given clinical case, namely Zellweger spectrum dis-
orders (ZSD), is a hereditary autosomal recessive disease 
characterized by nonspecific clinical manifestations and 
phenotype, which complicates timely diagnosis and delays 

symptomatic, and in some cases prognostically favorable 
treatment. Molecular genetic research makes it possible to 
finally confirm this disease. Therefore, at the slightest suspi-
cion of this pathology, it is worth investigating the level of 
long-chain fatty acids, plasmalogen of erythrocytes, interme-
diate metabolites of bile acid synthesis, or carrying out ge-
netic sequencing. Further studies of this condition are carried 
out in the world in order to obtain new methods of treatment 
and improve the quality of life of patients. 

The presented clinical case of a rare disease, which belongs to 
ZSD, confirms the need for alertness of family doctors and pe-
diatricians in order to timely diagnose and correct rare diseases 
in children. 

Keywords: impaired biogenesis of peroxisomes, Zellweger 
spectrum disorders, orphan diseases.

РЕЗЮМЕ

НАРУШЕНИЕ БИОГЕНЕЗА ПЕРОКСИСОМ В СПЕК-
ТРЕ СИНДРОМА ЗЕЛЬВЕГЕРА (КЛИНИЧЕСКИЙ 
СЛУЧАЙ) 

Горленко О.М., Ленченко А.В., Пушкаренко О.А., 
Коссей Г.Б., Томей А.И.

Высшее государственное учебное заведение Украины “Уж-
городский национальный университет”, Украина

Частота орфанных (редких) заболеваний составляет 
примерно два случая на 10 000 населения. В большин-
стве случаев причиной орфанных заболеваний являются 
генетические нарушения, реже - некоторые формы онко-
логических, онкогематологических, инфекционных нару-
шений. Данные состояния имеют тяжелое и хроническое 
течение, сопровождаются снижением качества и сокра-
щением продолжительности жизни пациентов.

Целью исследования является описание клиническо-
го случая орфанного заболевания, которое относится к 
расстройствам спектра Зельвегера (Zellweger spectrum 
disorders).

Проведен обзор литературы и анализ клинико-анамне-
стических и лабораторно-инструментальных методов ис-
следования девочки Л., 5 лет.

Приведенный клинический случай, в частности 
расстройство спектра Зельвегера, является наслед-
ственным аутосомно-рецессивным заболеванием, 
характеризуется неспецифическими клиническими 
проявлениями и фенотипом, что затрудняет своевре-
менную диагностику и отсрочивает симптоматическое, 
а в некоторых случаях прогностически благоприятное 
лечение. Молекулярно-генетическое исследование по-
зволяет окончательно подтвердить данное заболевание. 
Поэтому при малейшем подозрении на эту патологию 
следует исследовать уровень жирных кислот с длинны-
ми цепями, плазмалоген эритроцитов, промежуточные 
метаболиты синтеза желчных кислот или проводить ге-
нетическое секвенирование. 

Представленный клинический случай орфанного за-
болевания, который относится к расстройствам спектра 
Зельвегера, подтверждает необходимость настороженно-
сти семейных врачей и педиатров с целью своевременной 
диагностики и коррекции редких заболеваний у детей.
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reziume

peroqsisomebis biogenezis darRveva zelvegeris 
sindromis speqtrSi (klinikuri SemTxveva)

o.gorlenko, a.lenCenko, o.puSkarenko, g.kosi, a.tomei

uJgorodis erovnuli universiteti, ukraina

orfanuli (iSviaTi) daavadebebis sixSire daax-
loebiT 2 SemTxvevaa 10 000 mosaxleze. orfanuli 
daavadebebis mizezs umetes SemTxvevaSi geneti-
kuri darRvevebi warmoadgens, ufro iSviaTad - 
onkologiuri, onkohematologiuri, infeqciuri 
darRvevebis zogierTi forma. am mdgomareobebs 
axasiaTebs mZime da qronikuli mimdinareoba, Tan 
axlavs pacientebis sicocxlis xarisxis da xan-
grZlivobis Semcireba.
kvlevis mizans warmoadgenda orfanuli da-

avadebis klinikuri SemTxvevis aRwera, romelic 
miekuTvneba zelvegeris speqtris darRvevebs 
(Zellweger spectrum disorders). 
Catarebulia literaturis mimoxilva da 5 

wlis gogona l.-s klinikur-anamnezuri da la-

boratoriul-instrumentuli kvlevis meTodebis 
analizi.
warmodgenili klinikuri SemTxveva, saxel-

dobr -  zelvegeris speqtris darRveva, war-
moadgens memkvidrul autosomur-recesiul 
daavadebas, xasiaTdeba araspecifikuri klini-
kuri gamovlinebebiT da fenotipiT, rac ar-
Tulebs droul diagnostikas da gadaavadebs 
simptomur diagnostikas, zogierT SemTxvevaSi 
ki – prognozulad keTilsaimedo mkurnalo-
basac. molekulur-genetikuri kvleva iZleva 
daavadebis saboloo dadasturebis SesaZleb-
lobas. amitom, am paTologiaze umciresi eWvis 
arsebobis dros aucilebelia grZeljaWvi-
ani cximovani mJavebis donis, eriTrocitebis 
plazminogenis, cximovani mJavebis sinTezis 
Sualeduri metabolitebis gamokvleva, an ge-
netikuri sekvenirebis Catareba. orfanuli 
daavadebis warmodgenili klinikuri SemTxve-
va, romelic miekuTvneba zelvegeris speqtris 
darRvevebs, moiTxovs ojaxis eqimebis da pe-
diatrebis yuradRebis aucileblobas iSviaTi 
daavadebebis drouli diagnostikis da koreq-
ciis mizniT bavSvebSi.

APPLICATION OF SERIAL MOTOR REACTION INDICATORS AS MARKERS 
OF FUNCTIONAL CONDITION DYNAMICS IN CHILDREN WITH EPILEPSY

Pryvalova N., Shatillo A., Tantsura L., Pylypets O., Tretiakov D.

SI “Institute of Neurology, Psychiatry and Narcology, NAMS of Ukraine”, Kharkiv, Ukraine

The study is a fragment of the research project: “To study the 
possibilities of using biometric monitoring data in children with 
epilepsy”, state registration No. 0119U102009. 

Epilepsy in children is a chronic or long-term disease with a 
wide variety of symptoms and variants. The final goal of epi-
lepsy treatment is to create a strategy of medical and social care, 
which includes getting rid of seizures, minimizing the side ef-
fects of drugs, restoring social functioning, preventing or elimi-
nating mental disorders and disability, improving the quality of 
life. In Ukraine, as in other countries, there are difficulties in the 
differential diagnosis and monitoring of patients with epilepsy, 
not always sufficiently informative clinical data on the course of 
the disease. Thus, the creation of a model that, by monitoring the 
parameters available for long-term measurement, will optimize 
the diagnosis, treatment and rehabilitation of children with epi-
lepsy - a modern and promising approach, which if successful 
can be extended to other diseases.

In recent years, a huge breakthrough has been made in the 
development of technical means for the collection, transmission, 
processing and storage of large amounts of digital data. These 
advances, on the one hand, have made the above-mentioned 
technical means publicly available, and on the other hand, have 
led to an exponential increase in the quantity and quality of 
biomedical information, which makes its analysis and use ex-
tremely difficult. This state of medical science and information 
technology encourages the intensification of attempts to use the 

methods of machine learning and/or artificial intelligence in 
medicine. The condition for obtaining a satisfactory result when 
using modern methods of machine learning and/or modeling is 
the need for large amounts of data, “big data” (BD).Among the 
many definitions of BD is the definition of “3V” [3,4]: to be 
considered “large”, the data must have a large volume (Volume), 
rate of accumulation/generation (Velocity) diversity (data must 
be Various).

Electroencephalogram (EEG) analysis is most often used to 
monitor the functional state of the brain of children with epi-
lepsy in order to determine the predictors of typical epileptic 
seizures and other paroxysmal conditions, but in this case the 
BD methods are not fully applicable because the diversity cri-
terion is not met. In addition, it seems impractical for everyday 
clinical use due to the cost of the study, its complexity, the need 
for maintenance and upkeep. Thus, the urgent task is to find less 
specific methods (than EEG), but easier to collect biometric data 
that are fixed permanently, which can be used for prediction and 
/ or diagnosis.

To obtain this kind of data, we decided to use the method of 
studying serial motor reactions - tapping, because this method 
eliminates the influence of age patterns of development of vol-
untary attention, visual gnosis and other cognitive processes 
(unlike even a simple visual-motor reaction); with repeated use 
there is almost no effect of studying; there is no influence of 
the level of development on the understanding of the essence of 
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the task due to its simplicity; the method can be used in a wide 
age range. Previously, tapping was used to diagnose the quali-
ties of the nervous system on psychomotor parameters, to study 
inter hemispheric asymmetry; in medical diagnostics was used 
to assess the motor abilities of patients with Parkinson’s disease, 
ataxia, Alzheimer’s disease, to assess the dynamics of recovery 
from the effects of traumatic brain injury and stroke [1,2,5,6].

The purpose of our pilot study was to test the hypothesis that 
changes in tapping rates can be used as a “surrogate” marker to 
supplement clinical information, which can provide sufficient data 
to reach a certain threshold that allows the use of BD methods.

Material and methods. We adapted the tapping using touch 
screen devices, which provides the possibility of multiple dis-
tant examinations. For this goal, we have chosen the intervals 
generated when performing tapping in the implementation with 
a web-accessible interface.

During the examination, motor programs are performed at dif-
ferent speeds, right and left hands (only 4 tasks of 2 minutes 
each), which makes it possible to obtain an informative set of 
performance indicators. Further data processing includes com-
pression of primary information and its statistical transforma-
tions in search of a relationship between primary indicators. For 
this purpose we calculated performance indicators: the number 
of clicks for every 6 seconds of work and the average indicator 
for the time of each task; indicators of unevenness (the differ-
ence in productivity between adjacent 6-second intervals);the 
general coefficient of unevenness, which allows to assess the 
speed and stability of the reaction, as well as the asymmetry of 
all indicators (the difference between the performance of tasks 
with the right and left hand, separately for normal and acceler-
ated mode); the effect of arbitrary acceleration (the difference 
between the performance of tasks in normal and accelerated 
mode, separately for the left and right hand).

In addition to tapping, we used clinical and anamnestic; clini-
cal and neurological research methods.

We analyzed examination materials of 21 children with epi-
lepsy (13 boys, 8 girls), aged from 6 to 18 years. In the vast 
majority of cases there were symptomatic forms of the disease, 
only in one case - idiopathic epilepsy. Focal epileptic seizures 
were noted in 6 children, focal and focal seizures with second-
ary generalization were noted in 14 children, and absences were 
noted in 1 child. Seizures during the study were recorded in 4 
patients. All patients received antiepileptic therapy - from 1 to 4 
drugs. The study included children without significant cognitive 
and motor (paresis) disorders. The examination was conducted 
from 10 to 14 days, 3 times a day: morning, afternoon and eve-

ning. To analyze the dynamics of the data, we used the average 
values of indicators for each day of the examination.

Results and discussion. In general, in children of different 
ages who had no seizures during the examination, productivity 
remains in the range of averages for each value. The coefficient 
of unevenness of productivity is increased and unstable (dur-
ing the work, abrupt changes in productivity of varying sever-
ity were detected). In this case, the increase in the unevenness 
may coincide in time with the decrease in productivity (due to 
the general decrease in the functional state) or the unevenness 
increases due to the increase in speed (increase in the overall 
level of excitation). Under conditions of arbitrary acceleration, 
the average productivity, as a rule, increases when performing 
the task with the right hand (in the conditions of work with the 
left productivity in some patients may decrease on some days) 
while maintaining the normal sign of asymmetry. In these condi-
tions, the instability of work can increase significantly; unstable 
manifestations of inversion of asymmetry of the indicator of 
unevenness of productivity are noted. However, the nature and 
degree of these changes are individual depending on the degree 
of instability of the functional state and its individual dynamics, 
the degree of formation of processes of arbitrary regulation.

As one of the clinical observations we present the results of 
the examination of the child R.V. (sex - M), born in 2012. At the 
time of the examination there were no epileptic seizures, stable 
drug remission (about 1 year).

Diagnosis: Symptomatic epilepsy (focal and single second-
ary-generalized seizure), cerebrospinal fluid-hypertension syn-
drome as a result of persistent herpesvirus infection, persistent 
drug remission.

Antiepileptic therapy: Depakin chrono 250 mg twice a day 
(about 22.7 mg/kg of body weight per day).

The results of tapping during the observation are shown in 
Figs 1, 2, 3, 4.

Fig. 1 shows that the average number of clicks per day for the 
entire observation period remains constant and slightly higher 
when performing the task with the right hand. Under conditions 
of acceleration, productivity increases relative to normal perfor-
mance on all days of the examination.

Fig. 2 shows that the coefficient of unevenness when working 
normally in this patient is in the range of 20-40 units, slightly 
lower when working with the right hand (except for the peak of 
unevenness when working with the left hand on the second day 
of the examination). Under conditions of acceleration, the coef-
ficient of unevenness increases when working with both hands 
(more when working with the left hand).

Fig. 1. Dynamics of the average number of clicks in 6 seconds 
(patient R.)

Fig. 2. Dynamics of the coefficient of unevenness (patient R.)
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Fig. 3. Asymmetry of the average number of clicks (patient R.) Fig. 4. Asymmetry of the unevenness indicator (patient R.)

Figs 3, 4 show that the asymmetry of the average number 
of clicks in this patient retains positive values both in normal 
mode and in acceleration, so the productivity of the right hand 
is higher than of the left one. The asymmetry of the unevenness 
index is unstable, but retains positive values when operating in 
normal mode, whereas under conditions of acceleration against 
the background of general instability, the asymmetry of the un-
evenness index may become negative.

The general analysis of these results shows sufficient stability 
in normal mode, while acceleration acts as a destabilizing factor 
due to increased excitability and lack of corrective inhibitory 
effects on the frontal lobes of the left hemisphere, indicating the 
presence of mild asthenic manifestations.

In the presence of seizures during the examination period (1-5 
times a day), the dominance of productivity with the right hand 
relative to the left was absent or expressed insignificantly. In 
some patients, there may be a sharp decrease in productivity on 
certain days, followed by recovery, which was accompanied by 
a general increase in uneven work and surges in its instability. 
The range of changes in the coefficient of uneven productivity 
is much larger than in children of the previous subgroup. Mani-
festations of the inversion of the asymmetry of the performance 
index and the inversion of the unevenness index are observed 
when operating in normal mode and are even more expressive 
in the conditions of acceleration. There is a wide range of these 
changes during the examination period. Lack of stable domi-
nance of the right hand (manifestations of inversion of asymme-
try of productivity and unevenness of work), a significant range 
of changes in productivity and unevenness of work, lack of posi-

tive dynamics in conditions of arbitrary acceleration can serve as 
markers of marked instability of the functional state of the brain.

As an example, we give the data of a patient who has recurrent 
epileptic seizures.

Child B.I., 2011 year of birth. At the time of examination, sei-
zures recur, almost daily (up to 2-5 per day). Diagnosis: Symptom-
atic, structural drug-resistant epilepsy, frequent focal (frontal lobe) 
and secondary generalized seizures as a result of herpesvirus en-
cephalitis - cerebrospinal fluid-hypertension syndrome.

Antiepileptic therapy: 1) Levicitam 750 mg in the morning 
and evening and 500 mg during the day (63.5 mg/kg of body 
weight per day). 2) Finlepsin-retard 300 mg in the morning, 150 
mg in the day and 350 mg in the evening (25.4 mg/kg of body 
weight per day). 3) Clonazepam 1 mg 3 times a day (0.095 mg/
kg of body weight per day). 4) Zarontin 250 mg in the morning 
and evening and 125 mg during the day (19.8 mg/kg of body 
weight per day). The results of tapping during the observation 
are shown in Figs 5, 6, 7, 8.

From the data of Fig. 5 it is seen that the average number of clicks 
per day for the entire observation period when working in normal 
mode is quite stable in the absence of greater productivity of the 
right hand. Under conditions of acceleration, productivity increases 
relative to normal performance on all days of the examination, but 
this increase is more significant when working with the left hand.

Fig. 6 shows that the coefficient of unevenness when work-
ing in normal mode in this patient is very unstable, in the range 
of 18-60 units, when working with both hands (and often this 
indicator is higher when working with the right hand). The same 
patterns are maintained when working in accelerated mode.

Fig. 5. Dynamics of the average number of clicks in 6 seconds 
(patient B.)

Fig. 6. Dynamics of the coefficient of unevenness (patient B.)
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Fig. 7 shows that the asymmetry of the average number of 
clicks in this patient, as a rule, has negative values both in nor-
mal operation and in acceleration, so the productivity of the left 
hand is higher than of the right one.

Fig. 8 shows that the asymmetry of the unevenness of work 
is very unstable, also, as a rule, has negative values both when 
working in normal mode and in acceleration.

The general analysis of these results testifies to consider-
able instability of work both in a normal, and in the accelerated 
mode; the destabilizing effect of acceleration is stronger than in 
the previous case, which indicates both moreexpressive asthenic 
manifestations and a significant lack of corrective inhibitory ef-
fects on the frontal lobes of theleft hemisphere, which is con-
stant and is noticeable even in the absence of additional loads.

Thus, there are significant differences in tapping rates between 
patients with recurrent seizures and children with remissions of 
seizures, taking into account the individual characteristics of the 
studied indicators in each individual child. The obtained results 
allow to consider the proposed variant of tapping as a reliable 
source of additional information about the functional state of the 
brain of children with epilepsy, for the processing of which can 
be used the methods of BD.

In the future, the use of this method of distant examination 
and a systematic analysis of the results will make it possible to 
identify patterns that characterize the deterioration of the func-
tional state of patients and which are predictors of the occur-
rence of an epileptic seizure.

Conclusions. 1. Was created an original version of the known 
method of studying serial motor reactions (tapping) with a web 
interface, which is suitable for the subject to pass distant, repeat-
edly, both during the day and for longer periods of observation.

2. The results of the study showed that patients without seizures 
work quite stably in normal mode while maintaining the dominance 
of the right hand, while under load (arbitrary acceleration) uneven-
ness increases, indicating instability of the functional state, the pres-
ence of asthenic manifestations of varying severity.

3. The lack of dominance of the right hand in terms of produc-
tivity with frequent manifestations of inversion of asymmetry 
of this indicator, a significant range of changes in the coefficient 
of unevenness of work, as well as manifestations of inversion of 
asymmetry indicate a more pronounced destabilization of the func-
tional state of the brain of patients in the presence of seizures during 
the examination. Lack of stable dominance of the right hand, a sig-
nificant range of changes in productivity and unevenness of work, a 
clear negative dynamics, in conditions of arbitrary acceleration can 
serve as markers of significant instability of the functional state of 
the nonspecific brain system at all levels.

4. The presence of significant differences in serial motor re-
sponses between patients with recurrent seizures and children 
with no seizures allows us to consider the proposed option of 
tapping as a reliable source of additional information about the 
functional state of the brain of children with epilepsy, for pro-
cessing of which can be used “Big Data” methods.
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SUMMARY

APPLICATION OF SERIAL MOTOR REACTION INDI-
CATORS AS MARKERS OF FUNCTIONAL CONDITION 
DYNAMICS IN CHILDREN WITH EPILEPSY

Pryvalova N., Shatillo A., Tantsura L., Pylypets O., 
Tretiakov D.

SI “Institute of Neurology, Psychiatry and Narcology, NAMS of 
Ukraine”, Kharkiv, Ukraine

To monitor the functional state of the brain of children with 
epilepsy, we developed an original modification of the method 
of study ingserialmotorreactions (tapping) using touch screen 

Fig. 7. Asymmetry of the average number of clicks (patient B.) Fig. 8. Asymmetry of the unevenness indicator (patient B.)



	
Georgian Medical News  
No 9 (318) 2021

© GMN 71 

devices, which all owsdistant multiple examination and to 
obtain aninformativeset of performance indicators and their 
dynamics. Clinical and anamnestic; clinical and neurological 
research methods were also used. Examination materials of 
21 children with epilepsy (13 boys, 8 girls), aged from 6 to 18 
years were analyzed. The presence of significant differences 
in serial motor responses between patients with recurrent sei-
zures and children with no seizures in all age groups allows 
us to consider the proposed option of tapping as a reliable 
source of additional information about the functional state 
of the brain of children with epilepsy, for data processing of 
which can be used «Big Data» methods.

Keywords: children, epilepsy, «Big Data», functional state of 
the brain, tapping.

	
РЕЗЮМЕ

ВОЗМОЖНОСТИ ПРИМЕНЕНИЯ ПОКАЗАТЕЛЕЙ 
СЕРИЙНЫХ ДВИГАТЕЛЬНЫХ РЕАКЦИЙ В КАЧЕ-
СТВЕ МАРКЕРОВ ДИНАМИКИ ФУНКЦИОНАЛЬНО-
ГО СОСТОЯНИЯ ДЕТЕЙ С ЭПИЛЕПСИЯМИ

Привалова Н.Н., Шатилло А.В., Танцура Л.Н., 
Пилипец Е.Ю., Третьяков Д.В.

ГУ «Институт неврологии, психиатрии и наркологии 
НАМН Украины», Харьков, Украина

Для мониторинга функционального состояния головно-
го мозга детей с эпилепсиями разработана модификация 
методики исследования серийных двигательных реакций 
(теппинга) с использованием устройств с сенсорным 
экраном, которая дает возможность дистанционного мно-
горазового обследования и получения информативного 
набора показателей эффективности деятельности и их ди-
намики. Использованы также клинико-анамнестический, 
клинико-неврологический методы исследования. 

Проанализированы материалы обследования 13 маль-
чиков и 8 девочек с эпилепсиями в возрасте от 6 до 18 лет. 
Наличие существенных отличий показателей серийных 
двигательных реакций между пациентами с повторяющи-
мися приступами и детьми с отсутствием приступов во 
всех возрастных группах позволяет рассматривать пред-
ложенный вариант теппинга в качестве надежного ис-

точника дополнительной информации о функциональном 
состоянии головного мозга детей с эпилепсиями, для об-
работки которой могут быть использованы методы «Big 
Data».

reziume

seriuli motoruli reaqciebis maCveneblebis 
fenqciuri mdgomareobis dinamikis markerebad 
gamoyenebis SesaZlebloba epilepsiiT daavade-
bul bavSvebSi

n.privalova, a.Satilo, l.tancura, e. pilipeci,
d. tretiakovi

saxelmwifo dawesebuleba «ukrainis samedicino 
mecnierebaTa erovnuli akademiis nevrologiis, 
fsiqiatriisa da narkologiis instituti», xar-
kovi, ukraina

epilefsiiT daavadebuli bavSvebis Tavis tvi-
nis funqciuri mdgomareobis monitoringisTvis 
avtorebis mier SemuSavebulia seriuli motoru-
li reaqciebis (teppingi) kvlevis meTodikis origi-
naluri modifikacia sensoruli ekraniT mowyo-
bilobis gamoyenebiT, romelic uzrunvelyofs 
distanciur mravaljerad gamokvlevas da maTi 
moqmedebis efeqturobis Sesaxeb informatiuli 
monacemebis Segrobvebas dinamikaSi. 
gamoyenebulia klinikur–anamnezuri da klini-

kur-nevrologiuri kvlevis meTodebi. Catarda 21 
epilefsiiT daavadebuli 6–18 wlamde bavSvis (13 
biWi, 8 gogona) gamokvlevis masalebis analizi.
seriuli motoruli reaqciebis maCveneblebis 

mniSvnelovani gansxvavebis arseboba ganmeorebi-
Ti gulyrebis mqone pacientebsa da bavSvebSi, 
romlebsac Setevebi ar hqondaT, sxvadasxva asa-
kobriv jgufebSi saSualebas iZleva warmod-
genili teppingis varianti ganixilebodes, ro-
gorc epilefsiiT daavadebuli bavSvebis Tavis 
tvinis funqciuri mdgomareobis Sesaxeb dama-
tebiT sando informaciis wyaro, romlis dasa-
muSaveblad SesaZloa gamoyenebuli iyos „Big-
Data” meTodebi.
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Lipomatous Hypertrophy of the Interatrial Septum (LHIS) is 
an unusual condition, usually benign and most often detected 
as an incidental finding on echocardiography. The classic find-
ing is a homogenous, bi-lobed configuration of the interatrial 
septum with sparing of the fossa ovalis. This infiltration can also 
involve the septal tissue and has been associated with various 
atrial arrhythmias, including multifocal atrial tachycardia, mul-
tiple atrial premature contractions, atrial fibrillation and rarely 
even sudden death [1,d2]. Interatrial septal thickness >2 cm is 
considered diagnostic of LHIS [3].

The prevalence of LHIS is estimated to be between 1-8%. It 
usually occurs in older, obese people and there may be a higher 
incidence in women [4].

Differential diagnoses should be thought of when there is 
sparing of the fossa ovalis. Fat-containing neoplasms can arise 
in the atrial septum including cardiac lipoma, cardiac rhabdomy-
oma, cardiac myxoma, cardiac rhabdomyosarcoma and cardiac 
liposarcoma . Microscopically, LHIS is characterized by fat in-
filtration between the myocardial fibers of the atrial septum. [5]. 
LHIS also can create a mass-like bulge. There is typical sparing 
of the fossa ovalis.

With this case, we report the incidental clinical presentation 
and association between atrial arrhythmia and LHIS in an other-
wise healthy obese woman.

Case report. A 73 year-old obese woman referred to our car-
diology department for planned cryoablation procedure of atrial 
fibrillation. Past history: episodes of palpitations, dizziness, and 
fatigue of brief duration. Her family history was unremarkable. 
Physical examination disclosed obesity (weight - 86 kg, height - 
164 cm, BMI - 31,97 kg/m2). Systemic blood pressure was 132/84 
mm Hg; Heart rate (apical) was 85 beats/min, sometimes irregular, 
and respiratory rate was 18 per min. The cardiac apex was palpable 
in the fourth intercostal space at the left anterior axillary line. A mild 
systolic ejection murmur was heard at the apex of the heart. It was 
associated with normal carotid impulses bilaterally. No diastolic 
murmurs or sounds were heard. The 12 lead ECG showed sinus 
rhythm. Past history: episodes of atrial fibrillation with a rapid ven-
tricular response and nonspecific ST-T-wave changes. The patient 
was treated with intravenous cordaron and a normal sinus rhythm 
was restored quickly. A chest x-ray was normal. Therefore, the pa-
tient was discharged in good health with an indication to further 
planned cryoablation of atrial fibrillation. 

During the procedure in the electrophysiology laboratory 
arithmologists revealed some difficulties during septal punc-
tion. Transseptal catheterization access seemed impossible. This 
approach is commonly used in electrophysiology and interven-
tional cardiology to treat number of arrhythmias and anatomical 
defects of the heart. In our case, treatment of left atrial arrhyth-
mia through commonly used transseptal puncture became im-
possible due to intracardiac unusual mass. A problem related to 
the anatomy of the interatrial septum made technical difficulties 
during the transseptal puncture. This difficulties arised in access-
ing the operated left heart structures, resistance was encountered 
while inserting catheters. 

Subsequently two-dimensional transthoracic echocardiog-
raphy (TTE) had been performed in electrophysiology labora-

tory, subcostal four-chamber approach showed a hyperecho-
genic mass in the interatrial septum. There was no decrease 
in flow velocities of the superior and inferior vena cava nor 
a flow disturbance in the pulmonary veins. Ejection frac-
tion was in normal range, mild to moderate dilatation of left 
atria with mild mitral regurgitation had been revealed. TTE 
showed thickening and increased echogenicity of the inferior 
and superior portions of the atrial septum with sparing of the 
fossa ovalis. These findings were typical for fatty infiltrate 
and resulted in a “dumbbell-shaped” appearance of interatrial 
septum on two-dimensional transthoracic echocardiography 
(2D TTE). The lesion had characteristic an hourglass shape 
sparing the fossa ovalis. It had pathognomonic imaging fea-
tures and did not require additional imaging. Based on the 
performed intraoperatively TTE, a diagnosis of lipomatous 
hypertrophy of the interatrial septum was made (Fig.). 

It was an incidental finding. Access to the operated left atrium 
was significantly impeded, and the transseptal approach, without 
disturbing the LHIS structure, could not be possible.

Fig. Echocardiographic Finding 

Transthoracic echocardiogram showing lipomatous hy-
pertrophy of the intraatrial septum. Subcostal four- chamber 
view shows echo dense structure of the interatrial septum. 
These findings are consistent with lipomatous hypertrophy of 
the interatrial septum.

A 73 year-old asymptomatic woman was found to have an 
incidental cardiac mass, TTE findings ware consistent with 
lipotamous hypertrophy of the interatrial septum. Given the 
characteristic appearances on TTE, biopsy or surgery was not 
indicated, the procedure of cryoablation has been stopped and 
the patient was managed conservatively.

Lipomatous hypertrophy of the interatrial septum is a rare 
but increasingly recognized non-neoplastic benign abnormal-
ity of the heart. LHIS must be included in the differential 
diagnosis of any right atrial mass, or any fat-containing neo-
plasm. This condition is more common than true cardiac 
lipomas, occurring almost exclusively in elderly, obese 
patients and is usually asymptomatic. Unlike lipomas, the 
fatty lesions of LHIS are not encapsulated. TTE diagnosis 
of LHIS is based on the classic morphology of the thick-
ened, echogenic bi-lobed septal mass, which always spares 
the foramen ovale, and this distinguishes it from other car-
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diac lesions, such as lipomas, liposarcomas, metastatic tu-
mors, myxomas and amyloidosis, which can be also pres-
ent as a septal tumor mass. 

The first descriptions of LHIS in vivo were made in 
1983 on the basis of echocardiography by Fyke et al. who 
published the first diagnostic guidelines [6]. Currently, 
TTE, TEE, CT and MRI are used for diagnostics. Lipoma-
tous lesion derives entirely from the upper and/or lower 
part of the atrial septum, typically sparing the fossa ovalis. 
The pathologic mass makes a characteristic, considered by 
some to be pathognomonic, an hourglass-shaped image of 
atrial septum. The importance of this diagnosis should not 
be confused with other lesions that may occur in this part 
of the heart including, but not limited to, lipoma, liposar-
coma, teratoma, myxoma or other benign tumors of the 
heart and avoid unnecessary investigations and anxiety to 
the patient and the ordering physician. 

Besides being usually benign and asymptomatic, a signifi-
cant number of patients have been reported to have unex-
plained arrhythmias such as atrial fibrillation, atrioventricular 
(AV) block and sudden death.

The differential diagnosis for a fat-containing cardiac 
tumor includes LHIS, liposarcoma, and lipoma. The pres-
ence of a fatty tumor within the interatrial septum, sparing 
the fossa ovalis and thus creating a dumbbell appearance, 
is pathognomonic for LHIS. 

Asymptomatic LHIS does not require cardiac surgery. 
Surgical treatment of LHIS should be limited only to cases 
of patients with marginal obstruction of the superior vena 
cava (SVC) or the right atrium, which is an indication for 
a resection of the lesion with simultaneous interatrial sep-
tum plasty [7]. In the presented case, a procedure of cryo-
ablation has been stopped and patient continued medical 
treatment. 

LHIS can cause undesirable consequences, may render 
some percutaneous and surgical interventions particularly 
challenging, as it happened in our case. Pre-interventional 
recognition of LHIS is very important for invasive cardio-
logical interventions involving transseptal catheterization 
access. This approach is commonly used in electrophysiol-
ogy and interventional cardiology to treat number of ar-
rhythmias and anatomical defects of the heart, such as clo-
sure of patent foramen ovales (PFO), atrial septal defects 
(ASDs), or correction of the functional mitral regurgita-
tion through percutaneous “edge-to-edge” mitral valve re-
pair. In our case, interventional electrophysiology to treat 
left atrial arrhythmias through commonly used transseptal 
puncture became impossible due to intracardiac mass - LHIS. 
A very rare problem related to the size of the mass and the 
anatomy of the interatrial septum are technical difficulties, as 
described above, which arise during the transseptal puncture 
when accessing the operated heart structures. In the presented 
case, resistance was encountered while inserting catheters. 
Access to the operated left atrium was significantly impeded. 
It was apparent, that the transseptal approach, without dam-
aging interatrial septum, would be impossible. Therefore, the 
procedure was stopped. Based on the intraoperatively per-
formed TTE, a diagnosis of LHIS was made. 

In conclusion, this case confirms that LHIS is an uncom-
mon anomaly, often diagnosed incidentally and usually not 
requiring intervention. However, it can be associated with the 
paroxysmal atrial fibrillation in otherwise healthy, but obese 
persons. 
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SUMMARY

LIPOMATOUS HYPERTROPHY OF THE INTERATRI-
AL SEPTUM – A BENIGN HEART ANOMALY CAUSING 
UNEXPECTED PROBLEM IN ELECTROPHYSIOLOGY 
(CASE REPORT)

Patsia L., Lartsuliani K., Intskirveli N., Ratiani L.

Tbilisi State Medical University, Georgia

Lipomatous Hypertrophy of the Interatrial Septum (LHIS) is 
an unusual and benign condition characterized by the excessive 
deposition of adipose tissue in the interatrial septum, which is 
most often detected as an incidental finding on echocardiog-
raphy. The classic finding is a homogenous, bi-lobed configu-
ration of the interatrial septum with sparing of the fossa ova-
lis. LHIS has been associated with various atrial arrhythmias, 
including multifocal atrial tachycardia, multiple premature 
atrial contractions, atrial fibrillation and rarely sudden death. 

The prevalence of LHIS is estimated to be between 1-8%. The 
incidence increases with age, body mass and chronic corticoste-
roid therapy. There may be a higher incidence in women.

 Here the authors describe a case report of a 73 year-old 
obese female who visited the cardiology department for 
planned cryoablation of paroxysmal atrial fibrillation. Dif-
ficulties raised during transseptal punction, a bidimensional 
tranthoracic echocardiography (TTE) showed the typical 
findings of LHIS.

 A 73 year-old asymptomatic woman was found to have an 
incidental cardiac mass, TTE findings were consistent with 
lipomatous hypertrophy of the interatrial septum. Given the 
characteristic appearance on TTE, biopsy or surgery was not 
indicated, the procedure of cryoablation has been stopped and 
the patient was managed conservatively.

Keywords: hypertrophy, lipomatous, septum, echocardiogra-
phy, obese woman. atrial fibrillation, electrophysiology. 
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РЕЗЮМЕ

ЛИПОМАТОЗНАЯ ГИПЕРТРОФИЯ МЕЖПРЕДСЕРДНОЙ ПЕРЕГОРОДКИ – 
ДОБРОКАЧЕСТВЕННАЯ АНОМАЛИЯ СЕРДЦА, ВЫЗЫВАЮЩАЯ НЕОЖИДАННУЮ ПРОБЛЕМУ 

В ЭЛЕКТРОФИЗИОЛОГИИ (СЛУЧАЙ ИЗ ПРАКТИКИ)

Пация Л.Э., Ларцулиани К.Б., Инцкирвели Н.А.,  Ратиани Л.Р.

Тбилисский государственный медицинский университет, Грузия

Липоматозная гипертрофия межпредсердной перегород-
ки (LHIS) - необычное и доброкачественное состояние, 
характеризуется чрезмерным отложением жировой ткани в 
межпредсердной перегородке и случайно обнаруживается 
при эхокардиографии. Классическим проявлением являет-
ся однородная билобальная конфигурация межпредсердной 
перегородки с сохранением овальной ямки. LHIS ассоци-
руется с различными предсердными аритмиями, включая 
мультифокальную предсердную тахикардию, множествен-
ные преждевременные сокращения предсердий, фибрил-
ляцию предсердий и, в редких случаях, внезапную смерть. 
Распространенность LHIS колеблется в пределах от 1% до 
8%, число случаев увеличивается с возрастом, массой тела 
и продолжительной кортикостероидной терапией, чаще об-
наруживается у женщин.

Представлен клинический случай 73-летней женщины с 

ожирением, которая обратилась в кардиологическое отделе-
ние для плановой криоаблации пароксизмальной фибрилля-
ции предсердий. Трудности возникли при транссептальной 
пункции, двумерная трансторакальная эхокардиография 
(TTE) показала типичные характерные признаки LHIS. У 
женщины случайно обнаружилась внутрисердечная масса, 
результаты TTE соответствовали липоматозной гипертро-
фии межпредсердной перегородки. Учитывая характерный 
вид на TTE, биопсия или хирургическое вмешательство не 
показаны, процедура криоаблации была прервана, и лече-
ние пациентки продолжилось консервативно. 

Представленный случай подтверждает, что LHIS является 
необычной аномалией, часто диагностируется случайно и 
обычно не требует вмешательств, однако может быть свя-
зана с пароксизмальной фибрилляцией предсердий у здоро-
вых, страдающих ожирением лиц.

reziume

winagulTaSua Zgidis lipomatozuri hipertrofia - gulis keTilTvisebiani anomalia, 
moulodneli problemebis gamomwvevi eleqtrofiziologiaSi (klinikuri SemTxeva)

l. facia, q. larculiani, n. inwkirveli, l. ratiani 

Tbilisis saxelmwifo samedicino universiteti

winagulTaSua Zgidis lipomatozuri hiper-
trofia (LHIS) uCveulo da keTilTvisebiani 
mdgomareobaa, romelic xasiaTdeba cximovani 
qsovilis Warbi CalagebiT winagulTaSua Zgide-
Si da SemTxveviTi eqokardiografiuli aRmoCenaa. 
mis klasikur gamovlinebas warmoadgens homoge-
nuri (ovaluri fosos garda), bilobaluri kon-
figuraciis winagulTSua Zgide. LHIS asocirdeba 
sxvadasxva winagulovan ariTmiebTan, maT Soris 
multifokalur winagulovan taqikardias, wina-
gulovan eqstrasistolias, winagulTa fibri-
lacias da iSviaTad uecar sikvdilTan. LHIS-is 
gavrceleba meryeobs 1-8% Soris. SemTxvevebi ma-
tulobs asakTan, sxeulis masasTan da qronikul 
kortikosteroidul TerapiasTan erTad. ufro 
xSirad vlindeba qalbatonebSi. 

aRwerili klinikuri SemTxveva exeba 73 wlis 
Warbwonian qalbatons, romelmac kardiolo-
giur ganyofilebas mimarTa paroqsizmuli 
winagulTa fibrilaciis gegemiuri krioabla-
ciis mizniT. sirTuleebi warmoiSva transsep-
taluri punqciis ganxorcielebisas, organzo-
milebiani eqokardiografiT (TTE) gamovlinda 
LHIS-Tvis damaxasiaTebeli ti puri niSnebi.
asimptomur avadmyofs SemTxveviT aRmoaCnda 

gulSida masa, romelic TTE niSnebiT Seesaba-
meboda winagulTaSua Zgidis lipomatozur 
hi pertrofias. damaxasiaTebeli TTE gamov-
linebis gamo, biofsiis an qirurgiis Cveneba 
ar iyo, krioablaciis procedura Sewyda da 
pacientis mkurnaloba warimarTa konservatu-
lad.
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Non-alcoholic fatty liver disease (NAFLD) has been shown 
to be associated with an increased risk of cardiovascular dis-
ease (CVD) and mortality. The debate over causation between 
NAFLD and CVD is ongoing today; however, NAFLD is at 
least a marker of risk, and therefore attention and control of 
CVD risk factors is important. In addition, the existence of links 
between NAFLD and various stages of the atherosclerotic pro-
cess and the structural and functional state of the cardiovascular 
system, including endothelial dysfunction and atherogenic dys-
lipidemia [1,2].

The liver plays an important role in the development of ath-
erogenic dyslipidemia, as changes in lipid metabolism begin at 
the hepatocyte level. All statins inhibit the activity of HMG-CoA 
reductase, resulting in an increase in the number of LDL recep-
tors in hepatocytes, increased LDL uptake and thus reduce the 
level of circulating LDL. In addition, it reduces the content of 
intracellular cholesterol in the liver, which provides a lipid-low-
ering effect of statins [3].

According to a recent retrospective analysis of the GREACE 
study, statins have a positive effect on aminotransferase levels 
and improve the prognosis of cardiovascular events in patients 
with elevated aminotransferases in NAFLD [4]. A retrospective 
analysis of the IDEAL study also revealed the benefits of using 
statins in patients with elevated ALT levels [5].

Although elevated aminotransferases are not uncommon in 
patients receiving lipid-lowering therapy, severe liver damage 
by statins is quite rare in clinical practice [6–8]. Therefore, the 
use of statins in NAFLD is not only safe, but also recommended 
by international societies for the study of liver disease [9, 10], 
in particular the American Association for the Study of Liver 
Diseases (AASLD) [1].

Given the prevalence of atherogenic dyslipidemias and their 
proven effect on the development of thrombotic cardiovascular 
complications in patients with NAFLD, it is important to under-
stand the role of platelets and hemostatic activity in the blood. 
In addition, the production of peripheral platelets is regulated 
mainly by the glycoprotein hormone thrombopoietin, which is 
mainly synthesized in the liver. According to recent studies, 
people with NAFLD have a significantly increased risk of de-
creased platelet counts compared to those without NAFLD [11]. 
Therefore, the question of the nature of the high frequency of 
thrombotic complications in such patients and the possibility of 
their prevention remains open.

Due to the lack of a clear understanding in the modern sci-
entific world of pathophysiological changes in this process, we 
analyzed the impact of changes in lipid profile and concomitant 
statin therapy on platelet-plasma hemostasis in patients with hy-
pertension as a major risk factor for cardiovascular events and 
concomitant.

Objective -to determine the state of platelet-plasma hemosta-
sis in patients with essential hypertension and concomitant non-
alcoholic fatty liver disease.

Material and methods. The study was conducted on the 
clinical basis of the Department of Propaedeutics of Internal 
Medicine №1 Bogomolets National Medical University of the 

Kyiv Clinical Hospital by Rail №2 of Ukrainian Railways. 152 
patients were examined: 72 men and 80 women. The majority 
of patients were women - 80 people (52.6%), men among the 
surveyed were 72 people (47.4%). Patients were divided into 
groups: Group I - patients with stage II HT without signs of liver 
damage (46 people, median and interquartile age range of the 
subjects was 58.00 [51.00; 63.00] years); Group II - patients 
with NAFLD without HT (54 individuals, median and inter-
quartile range of the subjects were 54.00 [43.00; 58.00] years); 
Group III - patients with stage II HT with NAFLD (52 individu-
als, median and interquartile range of the subjects were 57.50 
[48.00; 64.50] years).

The control group consisted of 15 practically healthy indi-
viduals comparable in age and sex (median and interquartile age 
range of the surveyed were 49.00 [42.00; 55.00] years, who un-
derwent preventive examination).

To achieve this goal, a study of spontaneous and induced 
platelet aggregation was performed. Platelet aggregation capac-
ity was studied using a 230-LA aggregation laser analyzer (Bi-
ola Research and Production Company, Russia). Spontaneous 
and induced platelet aggregation was studied using inducers: 
adenosine 5-diphosphate (ADP), arachidonic acid (AA), col-
lagen, adrenaline (NPO-Renam, Russia) [12, 13]. Coagulation 
activity, anticoagulant were also studied. and fibrinolytic poten-
tial of blood in the examined patients [13, 14]. The critical level 
of significance in testing statistical hypotheses was assumed to 
be 0.05. Non-parametric statistical methods were used to ana-
lyze the indicators of anticoagulant and fibrinolytic hemostasis: 
U-Mann-Whitney test, Kruskal-Wallis H-test, as small sample 
sizes were used, and values in groups did not obey the law.

Results and discussion. Among 152 people, hypercholester-
olemia (total cholesterol ≥5 mmol/l) was found in 68 (44.7%) 
people), hypertriglyceridemia (triglycerides ≥1.7 mmol/l) in 40 
(26.4%) people, the majority were who had HT and the com-
bined course of HT with NAFLD.

In the analysis of lipid spectrum data on total cholesterol (Gen-
eral cholesterol), triglycerides (TG), low-density lipoprotein 
(LDL) and high-density lipoprotein (HDL), it was found that in 
the group of patients with HT the level of total cholesterol was 
the highest - 5.9 [5.2; 6.9] mmol/l, which was 11.3% (p<0.05) 
more than in patients with NAFLD (5.3 [4.3; 5.8] mmol/l), and 
7.3% (p<0.05) exceeded the value in the combined course of 
these diseases (5.5 [4.7; 6.2]). The highest values of triglycer-
ides were found in patients with comorbid course of HT and 
NAFLD - 2.06 [1.36; 2.69] mmol/l, instead in patients with HT 
and in the NAFLD group, they seemed to correspond to normal 
triglyceridemia levels (1.58 [1.22; 2.28] and 1.17 [0.84; 1.94], 
respectively). However, the distribution of obesity revealed hy-
pertriglyceridemia in patients with HT and BMI ≥30 kg/m2 (1.87 
[1.36; 3.1] mmol/l). Thus, the tendency to hypercholesterolemia 
was determined in all groups, while hypertriglyceridemia only 
in the presence of a combined course of hepatic steatosis and 
HT.

Similar changes were found in the study of LDL levels, which 
was the highest among patients with a combined course of HT 

THE INFLUENCE OF HYPERCHOLESTEROLEMIA AND CONCOMITANT STATIN THERAPY 
ON THE STATE OF PLATELET-PLASMA HEMOSTASIS IN PATIENTS 

WITH ESSENTIAL HYPERTENSION AND NON-ALCOHOLIC FATTY LIVER DISEASE
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and NAFLD - 3.55 [2.7; 4.2] mmol/l, and slightly lower in 
patients with NAFLD in the absence of concomitant HT (3.4 
[3.1; 3.4] mmol/l). In patients with HT of the II degree, on the 
contrary, the indicator was 2.5 [1.7; 3.7] mmol/l. In contrast to 
LDL, in patients with NAFLD, the level of HDL was the lowest, 
and was equal to 1.0 [0.7; 1.2] mmol/l in isolated flow and 1.1 
[1.0; 1.3] mmol/l in the combination of NAFLD and HT of the 
II degree, which confirmed the presence of a shift of the lipid 
spectrum towards atherogenicity in patients with hepatic steato-
sis. In contrast to other groups, patients with HT HDL exceeded 
1.6 [1.4; 1.6] mmol/l. Given the above, note the changes in the 
lipid profile in patients with NAFLD who meet the criteria of 
the atherogenic lipid triad: an increase in triglycerides and LDL 
with a simultaneous decrease in HDL. At the same time the most 
expressed dyslipidemic deviations were observed at a comorbid 
course of HT of the II century. and NAFLD. Instead, in patients 
with independent HT we observed only hypercholesterolemia 
at normal values of triglycerides, LDL and HDL. Thus, the ten-
dency to atherogenic dyslipidemia observed in patients with 
NAFLD corresponded to the data described in the literature [1].

In the next step, we decided to investigate the possible re-
lationship between the increase in total cholesterol, according 
to the latest recommendations for dyslipidemia ESC 2019 [15] 
and the state of platelet and plasma hemostasis in the studied 
patients.

Analyzing the value of platelet hemostasis, there was no sig-
nificant difference in the level of induced aggregation in patients 
with normal and elevated cholesterol levels. However, it should 
be emphasized that the degree of spontaneous aggregation was 
significantly higher in patients with hypercholesterolemia - by 
32.4% (p<0.05) (3.31 [2.10; 3.90] vs. 2.5 [1.75 ; 3.04]).

It should be noted that we separately performed the dis-
tribution of patients according to the values of aggregation, 
which significantly exceeded the average of healthy individu-
als. This allowed us to detect a more pronounced and statisti-
cally significant increase in the frequency of high degrees of 
spontaneous and induced aggregation in patients with total 
cholesterol ≥5 mmol/l.

The results of the analysis proved that hypercholesterolemia 
was associated with a high degree of spontaneous aggregation - 
more than 1.0%, the odds ratio was 2.4 (0.495-11.64) (p=0.044) 
under conditions of very high sensitivity (Se = 94, 1%), but low 
specificity (Sp=21.1%) of this method. Also, hypercholesterol-
emia was associated with a high degree of AA-induced platelet 
aggregation - more than 50%, the odds ratio reached 3.2 (0.985-
10.68) (p=0.046) with high specificity (Sp= 81%) and average 
sensitivity values of the method (Se = 43.3%). Patients with cho-
lesterol ≥5 mmol/l were twice as likely to have high levels of 
ADP-induced - more than 70% (HS = 2.051 (0.539-7.808); p= 
0.285; Se = 23.5%, Sp= 87%) and adrenaline. induced aggrega-
tion - more than 20% (HS = 2,063 (0,323-13,198); p= 0,436; Se 

= 95,6%, Sp= 8,7%), instead, the prevalence of high degrees of 
collagen-induced activity (more than 30%) of platelets at high 
cholesterol levels was almost equal to the frequency of such in-
dicators in cholesterol <5 mmol/l (Table 1).

Thus, despite virtually identical indicators of platelet func-
tional activity in the subgroups of high and low cholesterol, 
the distribution of the frequency of very high degrees of ag-
gregation revealed thrombophilic changes in patients with 
hypercholesterolemia.

The next step was to assess plasma hemostasis depending on 
the presence of hypercholesterolemia.

During the evaluation of plasma hemostasis in patients with 
high and normal cholesterol levels, it was found that the level of 
fibrinogen was higher by 13.5% (p<0.05) precisely in the case 
of hypercholesterolemia (86.5% [78.1; 96.0] and 94.0% [82.0; 
108]), while there was a decrease in antithrombin III by 8.7% 
(p<0.05) in patients with high cholesterol [86.5% [78.1; 96.0] 
and 94.0% ([82.0; 108]). Other indicators of plasma hemostasis 
did not show significant differences depending on the level of 
cholesterol. Therefore, hypercholesterolemia was accompanied 
by a decrease in anticoagulant activity, while promoting coagu-
lation at the end links of blood clotting.

Given the influence of NAFLD on the development of ath-
erogenic dyslipidemias, which further contributes to the occur-
rence of cardiovascular complications, we analyzed the effect 
of statin treatment on the state of platelet-plasma hemostasis. 
Among the 152 examined patients, 52 (34.2%) people received 
statin treatment. At the time of the study, 21 (40.3%) individu-
als of patients were receiving rosuvastatin, of which 16 (76.2%) 
individuals at a dose of 10 mg, and 5 (23.8%) patients- 20 mg; 
27 (51.9%) people received atorvastatin at a dose of 40 mg and 
4 (7.7%)  - simvastatin 80 mg. When evaluating the use of statin 
therapy in each of the surveyed groups, it was noted that among 
the surveyed groups of HT 17 (35.4%) people received lipid-
lowering therapy, the lowest percentage of patients treated with 
statins - 14 (25.9%) people, and the largest number of patients 
on statin therapy - 21 (38.9%) people - was among patients with 
a combined course of HT and NAFLD.

We conducted a comparative analysis of platelet-plasma he-
mostasis in view of the use of statin therapy in the treatment of 
the examined groups of patients.

When analyzing the degree of spontaneous platelet aggrega-
tion, it should be noted that in all patients it was significantly 
higher than the control values (0.75 [0.47; 1.14]), regardless 
of statin therapy. It was also found that there was no signifi-
cant difference between the degree of spontaneous aggregation 
in patients receiving statins and those who did not receive this 
treatment in any of the groups except the cohort with comorbid 
HT and NAFLD, where patients on statin therapy had 16.5% 
(p<0.05) lower degree of spontaneous aggregation than patients 
who did not receive this treatment (2.85 [2.29; 3.54] and 3.32 

Table 1. Influence of hypercholesterolemia on the frequency of high degree of platelet aggregation
Risk factor OR 95% CI χ2 p Se Sp j

Spontaneous> 1.0% 4,267 0,956-19,039 2,478 0,044 0,941 0,211 0,217
ADP> 70.0% 2,051 0,539-7,808 0,597 0,285 0,235 0,870 0,112
АA >50,0% 3,243 0,985-10,679 3,040 0,046 0,433 0,810 0,213

Collagen> 30.0% 1,019 0,324-3,201 0,067 0,975 0,221 0,783 0,003
Adrenaline> 20% 2,063 0,323-13,198 0,063 0,436 0,956 0,087 0,082

note: OR - odds ratio, 95% CI - confidence interval, χ2 - criterion Hi-square with Yates correction, 
Se - sensitivity, Sp - specificity, j - strength of the relationship between risk factor and consequence
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[2.73; 3.92]). Thus, the results of the analysis proved that the use 
of statins significantly reduced the degree of spontaneous ag-
gregation in patients with comorbid course of HT and NAFLD 
both in comparison with the subgroup without statin therapy and 
in patients with NAFLD without concomitant HT who received 
lipid-lowering therapy.

Analysis of the degree of ADP-induced platelet aggregation 
showed that significant differences from control (45.0 [36.5; 
52.6]) were found only in patients with NAFLD, in groups II 
and III, and, it should be noted, there was an increase in ag-
gregation in both patients taking statins and those not receiving 
this treatment.

Assessing the degree of AA-induced platelet aggregation, we 
noted significantly lower values in the NAFLD group and in 
patients with comorbid course of HT and NAFLD for control 
(36.70 [31.99; 42.6]). At the same time, this indicator signifi-
cantly exceeded the indicators of healthy people in patients with 
HT both with the use of statin therapy and without its use. How-
ever, only in the NAFLD group did patients receiving statins 
have a significantly lower degree of AA-induced aggregation 
against patients without lipid-lowering therapy (by 54.0%, 
p<0.001) (17.2 [13.6; 20.71] and 26.48 [20.20; 36.50]).

Changes in the degree of collagen-induced aggregation rela-
tive to control were found only in patients with grade II HT com-
bined with NAFLD, whose treatment regimen included statins. 
It was 82.0% (p<0.05) (12.8 [10.14; 16.25]) lower than the con-
trol values (23.30 [16.18; 25.1]). Nevertheless, differences in 
the degree of collagen-induced aggregation were not found in 
any of the studied groups of patients on statin therapy and with-
out lipid-lowering treatment. However, the analysis of the total 
population of the examined revealed a decrease in the degree of 
collagen-induced aggregation by 38.7% (p<0.05) in a subgroup 
of patients treated (15.5 [11.4; 28.70] against 21,5 [16,4; 28,1]), 
which demonstrated the stabilizing effect of statins on the vas-
cular wall. Thus, treatment with statins led to a significant reduc-
tion in the overall cohort of subjects.

 Analysis of adrenaline-induced platelet aggregation showed 

that in all patients they were significantly higher than control 
values, regardless of the use of statins. However, as in the anal-
ysis of ADP-induced aggregation, the comparison did not re-
veal a significant difference between the values of the degree of 
adrenaline-induced aggregation when taking statins and in the 
absence of them in treatment.

The next step was to determine the effect of statin therapy on the 
state of plasma hemostasis among the examined groups of patients.

When analyzing the rate of clot formation during PTT, it 
should be noted that it was significantly higher than the control 
values (19.25 [18.6; 19.9]) only in patients who did not receive 
concomitant statin therapy and had hepatic steatosis, ie in groups 
II and III. Thus, we observed a 23.4% (p<0.001) (15.6 [14.2; 
16.8]) reduction in clot formation time in the NAFLD group and 
a 16.0% reduction (p<0.05) (16.6 [13.6; 19.4]) in the group of 
combined HT and NAFLD. Determination of the effect of lipid-
lowering therapy revealed that patients with NAFLD without 
statin treatment 19.2% (p<0.01) formed a clot faster than pa-
tients receiving lipid-lowering therapy [18.6 [16.3; 20.9] against 
15.6 [14.2; 16.8]). Analysis of the results of PTT of all exam-
ined patients showed a reduction in time by 13.3% (p<0.01) in 
patients who did not receive statin therapy [18.8 [16.3; 21.0] 
against 16.6 [14.2; 19.3]). Therefore, the presence of statins in 
the treatment regimen led to a prolongation of the clot forma-
tion time at the initial stage of blood coagulation by the external 
mechanism of coagulation in patients with NAFLD and in the 
general population of subjects.

The study of INR found that the values were significantly 
lower compared to the control (0.83 [0.79; 0.89]), only in pa-
tients with NAFLD in the absence of statin treatment - by 15.3% 
(p<0.001) ( 0.72 [0.68; 0.81]). It should be noted that in this 
subgroup there was a significant decrease in INR - by 9.7% 
(p<0.05) - compared with patients with NAFLD who received 
lipid-lowering therapy [0.79 [0.72; 0.93] against 0.72 [0.68; 
0.81]). Thus, the value of INR was most affected in patients with 
NAFLD who were not treated with statins - these patients had 
the lowest INR. 

Table 2. Comparison of platelet hemostasis in patients depending on the presence 
of concomitant statins in therapy (Me [25%; 75%])

І group ІІ group ІІІ group Total

Statins 
(+)

Statins 
(-)

р
Statins 

(+)
Statins 

(-)
р

Statins 
(+)

Statins 
(-)

р
Statins 

(+)
Statins 

(-)
р

Spontaneous 
aggregation, 
degree,%

1,54*** 
[1,26; 
2,61]

1,72*** 
[1,25; 
2,87]

>0,05
3,58*** 
[3,02; 
4,28]

3,02*** 
[2,42; 
3,68

>0,05
2,85*** 
[2,29; 
3,54]

3,32*** 
[2,73; 
3,92

<0,05
2,76*** 
[2,18; 
3,50]

2,88*** 
[2,19; 
3,54]

>0,05

ADP-induced 
aggregation, 
degree,%

48,2 
[37,3; 
73,20]

45,9 
[37,4; 
78,50]

>0,05
66,5*** 
[56,4; 
79,00]

59,5*** 
[50,2; 
69,25]

>0,05
53,4** 
[49,40; 
64,70]

56,0* 
[44,2; 
64,60]

>0,05
57,7** 
[45,6; 
69,15]

56,7** 
[45,3; 
69,3]

>0,05

AA-induced 
aggregation, 
degree,%

64,2*** 
[61,1; 
75,00]

51,7** 
[42,1; 
63,40]

>0,05
17,2*** 
[13,6; 
20,71]

26,48*
[20,20; 
36,50]

<0,001
28,6* 

[17,08; 
39,12]

25,3* 
[19,4; 
36,00]

>0,05
33,7 

[17,7; 
59,50]

31,8 
[23,5; 
45,5]

>0,05

Collagen-
induced 
aggregation, 
degree,%

23,1 
[11,3; 
31,30]

23,4 
[10,5; 
33,60]

>0,05
27,8 

[24,2; 
39,30]

23,75 
[14,81; 
28,55]

>0,05
12,8* 

[10,14; 
16,25]

12,5 
[11,80; 
22,49]

>0,05
15,5 

[11,4; 
28,70]

21,5 
[16,4; 
28,1]

<0,05

Adrenaline 
- induced 
aggregation, 
degree,%

44,8*** 
[35,2; 
50,30]

34,9*** 
[31,3; 
52,10]

>0,05
41,8*** 
[33,1; 
54,40]

44,2*** 
[37,20; 
52,70]

>0,05
30,4* 

[23,40; 
32,60]

29,6** 
[25,0; 
36,40]

>0,05
34,6*** 
[28,6; 
49,25]

37,9*** 
[29,5; 
51,1]

>0,05

The degree of probability of indicators relative to the control group: * - p<0.05; ** - p<0.01; *** - p<0.001
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Determining the difference in the duration of thrombin time 
(TT) showed a shortening of the clot formation time in both 
subgroups of the NAFLD group compared with the control val-
ues (10.8 [10.1; 11.2]). However, a decrease in TT by 12.2% 
(p<0.05) was observed in the subgroup receiving statins among 
patients with NAFLD (8.2 [7.70; 8.60] vs. 9.20 [8.40; 10, 10]).

Treatment with statins did not have a significant effect on oth-
er indicators of the coagulation of hemostasis: APTT, fibrino-
gen, RFMC, although there were significant differences in the 
values of these indicators against control, which reflected the 
general trend of groups of patients with HT, NAFLD and their 
combination, regardless of treatment statins.

Interestingly, during the analysis of anticoagulant hemostasis, 
despite the absence of probable discrepancies with control, it 
was in the NAFLD group that statins showed a difference in the 
effect on BP III, and a similar difference was observed in the 
general population. Thus, in the general cohort, the use of statins 
increased the activity of blood pressure III by 10.7% (p<0.01) 
(98.5 [83.6; 106.0] against 89.0 [81.0; 95.0]), but in the NAFLD 
group this difference was more significant - by 14.3% (p<0.001) 
BP III was more active in patients receiving lipid-lowering ther-
apy (104.0 [102.0; 106.0] vs. 91.0 [85, 5; 94.0]). Thus, statin 
treatment significantly increased the activity of the anticoagu-
lant link of hemostasis in the general population of subjects and 
among patients with NAFLD.

Indicators of the fibrinolytic system had significant deviations 
from control values in all groups, showing a decrease in fibri-
nolysis activity, but the difference between subgroups depend-
ing on concomitant statin therapy did not become statistically 
significant.

The next step was to compare the indicators of platelet-plas-
ma hemostasis directly in the group of combined course of HT 
and NAFLD depending on cholesterol levels and the presence of 
statins in the treatment regimen of these patients.

Interesting was the fact that the degree of aggregation in pa-
tients with a combination of HT and NAFLD, which achieved 
the target values of cholesterol due to the appointment of statins, 
did not differ from those who had cholesterol levels <5.0 mmol/l 
without the use of lipid-lowering therapy. It was noticed that 
among patients with comorbid course of HT and NAFLD, 
statins showed an effect in patients with high cholesterol. Thus, 
their spontaneous aggregation was 17.1% (p<0.05) lower than 
in patients who did not receive statins and had high choles-
terol (2.80 [2.29; 3.23] vs. 3.28 (2.47; 4.85]), and the degree 
of collagen-induced aggregation decreased by 33.7% (p<0.05) 
(12.76 [10.90; 14.75] vs. 17.06 [14.07; 21.35]) in patients on 
statin therapy with cholesterol levels ≥5.0 mmol/l. Thus, we can 
conclude that in patients with hypercholesterolemia with a com-
bination of HT with NAFLD, statin treatment reduced sponta-
neous and collagen-induced platelet aggregation even when 
cholesterol targets were not met. At the same time, the values 
of spontaneous and induced platelet aggregation did not differ 
depending on the intake of statins, if cholesterol levels did not 
exceed 5.0 mmol/l.

The analysis of plasma hemostasis in the group of com-
bined course of HT of the II century is carried out. and NAFLD 
showed that in the case of normal cholesterol levels, the clot 
formation time was significantly prolonged in the first stage of 
thrombus formation, especially in patients who reached normal 
cholesterol levels due to statin therapy, which can be considered 
as an antithrombogenic effect of lipid-lowering therapy.

Therefore, we observed a prolongation of PTT by 32.5% 
(p<0.05) (21.2 c [20.5-23.7] vs. 16.0 c [13.4-18.9]), INR on 

25.4% (p<0.05) (0.89 [0.75-0.97] vs. 0.71 [0.65-0.79]) and 
TT by 23.2% (p<0, 05) (12.2 c [9.8-12.5] vs. 9.9 c [9.2-10.4]). 
Instead, in the subgroup with hypercholesterolemia, statins in-
creased the activity of the anticoagulant hemostasis - blood pres-
sure III increased by 3.1% (p<0.05) (108.0% [96.0-126.0] vs. 
100.5% [90 Thus, in patients with stage II HT combined with 
NAFLD, statins reduced the thrombogenic potential of blood, 
affecting mainly the primary link of plasma hemostasis in the 
case of effective therapy, and in case of failure to achieve target 
values ​​of cholesterol, mostly anticoagulant. hemostasis system.

Summarizing the results of our analysis, we can state that 
the atherogenic nature of the changes in the lipid profile was 
diagnosed both in patients with NAFLD and in their com-
bined course. At the same time the most expressed dyslipid-
emic deviations were observed at a comorbid course of HT of 
the II century. and NAFLD, what has been proven earlier [9]. 
Instead, in patients with independent HT we observed only 
hypercholesterolemia at nonatherogenic triglycerides, LDL, 
and HDL.

Analyzing the value of platelet hemostasis in patients with 
normal and elevated cholesterol levels and we found that the 
degree of spontaneous aggregation was significantly higher in 
patients with hypercholesterolemia. In addition, hypercholester-
olemia was associated with higher platelet function. That is, an 
increase in cholesterol levels can be seen as an additional risk 
factor for increased platelet aggregation. Changes in plasma he-
mostasis also had a shift to the prothrombogenic side: hypercho-
lesterolemia was accompanied by a decrease in anticoagulant 
activity and activation of coagulation at the end links of blood 
coagulation. The described changes correspond to the literature 
data [12].

After analyzing the effect of statin therapy on the state of 
platelet-plasma hemostasis, it was found that the use of statins 
significantly reduced the degree of spontaneous aggregation in 
patients with comorbid course of HT and NAFLD. Under the in-
fluence of lipid-lowering therapy, AA-induced aggregation was 
also reduced in patients with independent NAFLD, indicating a 
decrease in platelet response to proinflammatory prostaglandins. 
Statin treatment also markedly reduced the degree of collagen-
induced aggregation in patients with comorbid HT and NAFLD, 
and led to a significant decrease in this indicator in the general 
cohort of subjects, indicating a decrease in prothrombogenic re-
sponse in case of damage to the vascular wall or destabilization 
of atherosclerotic plaque. In addition, the use of statins in the 
treatment of dyslipidemia was accompanied by a decrease in the 
coagulation activity of hemostasis and an increase in the antico-
agulant potential of the blood.

Thus, the results of the analysis showed that patients with 
hypercholesterolemia have procoagulant and prothrombogenic 
blood activity, but against the background of statin treatment 
there is a decrease in platelet aggregation, blood coagulation po-
tential and increased activity of anticoagulant hemostasis.

Research limitations.
The limitations of the study are related to the small groups of 

patients.
Prospects for further research. Prospects for further re-

search are the study of platelet-plasma hemostasis in hypertri-
glyceridemia, high LDL levels, the effect of fibrates on the state 
of hemostasis.

Conclusions.
1. The atherogenic nature of changes in the lipid profile is di-

agnosed both in patients with hypertension and in patients with 
NAFLD and in their combined course.
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2. Hypercholesterolemia is associated with higher platelet 
function, hyperfibrinogenemia, decreased anticoagulant poten-
tial of the blood, so such changes in the lipid profile can be con-
sidered as an additional risk factor for prothrombogenic blood 
changes.

3. The use of lipid-lowering therapy reduces the degree of 
spontaneous aggregation in the comorbid course of HT and 
NAFLD, leads to a significant decrease in collagen-induced ag-
gregation in the total cohort of subjects and a combination of HT 
with NAFLD, as well as to reduce the degree of AA-induced ag-
gregation in patients with NAFLD, which suggests the presence 
of pleiotropic antithrombotic effect of statins.

4. The use of statins in the treatment of dyslipidemia reduces 
the coagulation activity of hemostasis and enhances the antico-
agulant potential of the blood, to a greater extent this effect is 
observed in patients with NAFLD and patients with HT, com-
bined with NAFLD, which explains the prophylactic effect of 
statin therapy in cardiac thrombotic complications.

5. In patients with comorbid course of HT and NAFLD on 
statin therapy, and without lipid-lowering therapy, the values 
of spontaneous and induced platelet aggregation do not differ 
if cholesterol levels do not exceed 5.0 mmol/l. However, in pa-
tients with hypercholesterolemia, statin treatment reduced spon-
taneous and collagen-induced platelet aggregation even when 
the target cholesterol values were not met, thus reducing the 
prothrombogenic potential of the blood.

6. Treatment with statins in patients with combined HT and 
NAFLD is accompanied by a decrease in the activity of the 
coagulation unit in the case of reaching a cholesterol level <5 
mmol/l. However, despite the failure of these patients to achieve 
cholesterol targets, statin therapy increases the anticoagulant ac-
tivity of the blood. Thus, the inclusion of statins in the treatment 
of patients with HT and NAFLD demonstrates an additional an-
tithrombotic effect.
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SUMMARY

THE INFLUENCE OF HYPERCHOLESTEROLEMIA 
AND CONCOMITANT STATIN THERAPY ON THE 
STATE OF PLATELET-PLASMA HEMOSTASIS IN PA-
TIENTS WITH ESSENTIAL HYPERTENSION AND 
NON-ALCOHOLIC FATTY LIVER DISEASE

Netyazhenko V., Bazhenova N.

Bogomolets National Medical University, Department of Pro-
paedeutics of Internal Medicine №1, Kyiv, Ukraine

The liver plays an important role in the development of ath-
erogenic dyslipidemia, since changes in lipid metabolism begin 
at the hepatocyte level. Given the prevalence of dyslipidemias 
and their proven effect on the development of thrombotic car-
diovascular complications in patients with non-alcoholic fatty 
liver disease (NAFLD), it is important to understand the role of 
platelets and hemostatic blood activity. 

Objective - to determine the state of platelet-plasma hemo-
stasis in patients with essential hypertension, with concomitant 
non-alcoholic fatty liver disease.

152 patients were examined: 72 men and 80 women. Three 
groups were identified: I - 46 patients with hypertension stage 
II, II - 54 patients with NAFLD without hypertension, Group 



80

	
Медицинские новости грузии

cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

III - 52 patients with hypertension stage II with concomitant 
NAFLD. The total amount of spontaneous and induced platelet 
aggregation ability, coagulation activity, anticoagulant and fibri-
nolytic potential of blood was studied.

The degree of spontaneous aggregation was significant-
ly higher in patients with hypercholesterolemia - by 32.4% 
(p<0.05). that the level of fibrinogen was higher by 13.5% 
(p<0.05) precisely in hypercholesterolemia. In a cohort with a 
comorbid course of hypertension and NAFLD, patients on statin 
therapy had a 16.5% (p<0.05) lower degree of spontaneous ag-
gregation than patients who did not receive this treatment. In pa-
tients with NAFLD without statin treatment, prothrombin time 
(PTT) was shortened by 19.2% (p<0.01) and international nor-
malization ratio (INR) by 15.3% (p<0.01) than in patients who 
received lipid-lowering therapy. A decrease in thrombin time 
(TT) by 12.2% (p<0.05) was observed in the subgroup receiving 
statins among NAFLD patients. The use of statins in the general 
cohort increased the activity of antithrombin (AT) III by 10.7% 
(p<0.01), and in the NAFLD group by 14.3% (p<0.001). In pa-
tients with essential hypertension (HT) and NAFLD with a high 
level of cholesterolemia, spontaneous aggregation was 17.1% 
(p<0.05) less than in patients who did not receive statins and 
had high cholesterol levels, and the degree of collagen-induced 
aggregation decreased by 33.7% (p<0.05). In the subgroup with 
hypercholesterolemia, statins contributed to an increase in PTT 
by 32.5% (p<0.05), INR by 25.4% (p<0.05), and thrombin time 
- by 23.2% (p<0.05) and increased the activity of the anticoagu-
lant link of hemostasis - the level of AT III increased by 3.1% 
(p<0.05)

Hypercholesterolemia is associated with a higher functional 
activity of platelets, hyperfibrinogenemia. Statin therapy in pa-
tients with HT stage. and NAFLD is accompanied by a decrease 
in the activity of spontaneous aggregation, the coagulation link 
and increases the anticoagulant potential of the blood.

Keywords: non-alcoholic fatty liver disease, platelet aggre-
gation, plasma hemostasis; fibrinolysis; coagulation hemostasis; 
hypertonic disease; dyslipidemia; statin therapy.

РЕЗЮМЕ

ВЛИЯНИЕ ГИПЕРХОЛЕСТЕРИНЕМИИ И СОПУТ-
СТВУЮЩЕЙ СТАТИНОТЕРАПИИ НА СОСТОЯНИЕ 
ТРОМБОЦИТАРНО-ПЛАЗМЕННОГО ГЕМОСТАЗА У 
ПАЦИЕНТОВ С ГИПЕРТОНИЧЕСКОЙ БОЛЕЗНЬЮ 
И НЕАЛКОГОЛЬНОЙ ЖИРОВОЙ БОЛЕЗНЬЮ ПЕ-
ЧЕНИ

Нетяженко В.З., Баженова Н.М.

Национальный медицинский университет им. 
А.А.Богомольца, Киев, Украина

Цель исследования - определить состояние тромбоцитар-
но-плазменного гемостаза у пациентов с гипертонической 
болезнью и сопутствующей неалкогольной жировой болез-
нью печени. 

Обследовано 152 пациента: 72 мужчин и 80 женщин. 
Выделены три группы: I группа - 46 больных гипертони-
ческой болезнью (ГБ) II стадии, II группа - 54 пациента с 
неалкогольной жировой болезнью печени (НАЖБП) без 
ГБ, III группа - 52 пациента с ГБ II стадии с сопутствую-
щей НАЖБП. Проведено исследование общего количества 
спонтанной и индуцированной агрегационной способности 

тромбоцитов, коагуляционной активности, антикоагулянт-
ного и фибринолитического потенциала крови.

Степень спонтанной агрегации оказалась существен-
но выше у пациентов с гиперхолестеринемией - на 32,4% 
(р<0,05), уровень фибриногена - выше на 13,5% (р<0,05) 
именно при гиперхолестеринемии. У пациентов с комор-
бидным течением ГБ и НАЖБП, которые находились на ста-
тинотерапии, степень спонтанной агрегации была на 16,5% 
(р<0,05) ниже, чем у больных, не получавших данного ле-
чения. У пациентов с НАЖБП без лечения статинами про-
тромбиновое время (ПТВ) сокращалось на 19,2% (р<0,01), 
международное нормализованное отношение (МНО) - на 
15,3% (р<0,01), в сравнении с больными, получавшими ли-
пидоснижающую терапию. Среди больных НАЖБП, полу-
чавших статины, наблюдалось уменьшение тромбинового 
времени (ТВ) на 12,2% (p<0,05). Применение статинов в об-
щей когорте повышало активность антитромбина III (АТ) на 
10,7% (р<0,01), а в группе НАЖБП - на 14,3% (р<0,001). У 
пациентов с ГБ и НАЖБП с высоким уровнем холестерине-
мии спонтанная агрегация была на 17,1% (р<0,05) меньше, 
чем у пациентов, не получавших статины, и имевших высо-
кий уровень холестерина, а степень коллаген-индуцирован-
ной агрегации уменьшилась на 33,7% (р<0,05). В группе с 
гиперхолестеринемией статины способствовали удлинению 
ПТВ на 32,5% (p<0,05), МНО - на 25,4% (p<0,05), тромби-
новое время - на 23,2% (p<0,05) и повышали активность 
антикоагулянтного звена гемостаза - уровень АТ ІІІ увели-
чился на 3,1% (p<0,05)

Гиперхолестеринемия ассоциируется с более высокой 
функциональной активностью тромбоцитов и гиперфи-
бриногенемией. Статинотерапия у пациентов с ГБ II ст. и 
НАЖБП сопровождается уменьшением активности спон-
танной агрегации, коагуляционного звена и повышает анти-
коагулянтный потенциал крови.

reziume

hiperqolesterinemiis da Tanmxlebi statinoTer-
apiis gavlena Trombocitul-plazmuri hemosta-
zis mdgomareobaze pacientebSi hipertoniuli 
daavadebiT da RviZlis araalkoholuri cxi-
movani daavadebiT

v.netiaJenko, n.baJenova

a.bogomolecis sax. erovnuli samedicino univer-
siteti, kievi, ukraina

dislipidemiis gavrcelebis da gul-sisxl-
ZarRvovani Trombozuli garTulebebis ganvi-
Tarebaze misi dadasturebuli efeqtis gaTva-
liswinebiT, pacientebSi RviZlis araalkoholuri 
cximovani daavadebiT (Racd) Trombocitebis da 
sisxlis hemostazuri aqtivobis rolis garkveva 
metad mniSvnelovania.
kvlevis mizans warmoadgenda Trombocitul-

plazmuri hemostazis mdgomareobis Sefaseba pa-
cientebSi hipertoniuli daavadebiT da RviZlis 
araalkoholuri cximovani daavadebiT.
gamokvleulia 152 pacienti – 72 mamakaci da 80 

qali. gamoiyo sami jgufi: I  jgufi – 46 pacienti 
hipertoniuli daavadebis II  stadiiT, II  jgufi – 
54  pacienti Racd-iT hipertoniuli daavadebis 
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gareSe, III  jgufi – 52 pacienti hipertoniuli 
daavadebis II  stadiiT da Racd-iT. Seswavlilia 
Trombocitebis spontanuri da inducirebuli 
agregaciis unari, sisxlis antikoagulaciuri da 
fibrinolizuri potenciali. spontanuri agrega-
ciis xarisxi aRmoCnda mniSvnelovand ufro maRa-
li pacientebSi hiperqolesterinemiiT – 3,4%-iT 
(р<0,05), xolo fibrinogenis done – 13,5%-iT meti 
(р<0,05). pacientebSi hipertoniuli daavadebis da 
RviZlis araalkoholuri cximovani daavadebis 
komorbiduli mimdinareobiT, romlebic imyofe-
bodnen statinoTerapiaze, spontanuri agregaciis 
unari iyo 16,5%-iT (р<0,05) ufro dabali, vidre pa-
cientebSi aRniSnuli mkurnalobis gareSe. paci-
entebSi Racd-iT statinebiT mkurnalobis gareSe 
proTrombinis dro Semcirda 19,2%-iT (р<0,01), 
INR – 15,3%-iT (р<0,01), vidre pacientebSi, romle-
bic iRebdnen lipiddamaqveiTebel mkurnalo-
bas. pacientebSi Racd-iT da statinebis miRebiT 
aRiniSneboda Trombocituli drois Semcireba 
12,2%-iT (p<0,05). statinebis gamoyeneba saerTo 
kohortaSi zrdida antiTrombin III-is aqtivo-

bas 10,7%-iT (р<0,01), xolo jgufSi Racd-iT - 
14,3%-iT (р<0,001). pacientebSi hipertoniiT, RviZ-
lis araalkoholuri cximovani daavadebiT da 
qolesterinemiis maRali doniT spontanuri 
agregacia iyo 17,1%-iT (р<0,05) ufro naklebi, 
vidre pacientebSi, romlebic ar iRebdnen sta-
tinebs da hqondaT qolesterinis maRali done, 
xolo kolagen-inducirebuli agregaciis done 
Semcirda 33,7%-iT (р<0,05). jgufSi qolesteri-
nemiiT statinebi xels uwyobdnen proTrombinis 
drois gaxangrZlivebas 32,5%-iT (p<0,05), INR-isa - 
25,4%-iT (р<0,05), Trombuli dro - 23,2%-iT (p<0,05) 
da zrdidnen hemostazis antikoagulaciuri rgo-
lis aqtivobas – antiTrombin III-is donem moimata 
3,1%-iT (p<0,05). 
hiperqolesterinemia asocirdeba Trombo-

citebis ufro maRal funqciur aqtivobasTan da 
hiperfibrinogenemiasTan. statinoTerapia pacien-
tebSi hipertoniuli daavadebis II  stadiiT da 
Racd-iT gansazRvravs koagulaciuri rgolis da 
spontanuri agregaciis Semcirebas da sisxlis 
antikoagulaciuri potancialis zrdas.

APPLICATION OF HYPOXIC TRAINING IN ELDERLY PATIENT
WITH chronic obstructive pulmonary disease: 

IMPACT ON THE STATE OF MICROCIRCULATION

1Asanov E., 1Duzhak G., 1Golubova Y., 1Dyba I., 2Asanova S.

1State Institution “Institute of Gerontology named after D.F. Chebotarev of NAMS of Ukraine”, Kyiv; 
2"Zdravo" Pharmaceutical Marketing Company, Kyiv, Ukraine

Hypoxia is both a cause and a characteristic syndrome of 
aging. Age-related hypoxic changes contribute to the develop-
ment of pathological processes, in particular, diseases of the re-
spiratory system [2,7,11]. Therefore, the development of lung 
pathology, in particular, chronic obstructive pulmonary disease 
(COPD) in old age is understandable.

COPD as one of the leading causes of morbidity and mortal-
ity continues to attract the attention of many researchers. This 
is due to the continued spread of this pathology, as well as the 
lack of effectiveness of treatment [5,9,10]. Along with smoking, 
air pollution, population aging has a significant impact on the 
incidence of COPD [9,10]. Moreover, the proportion of elderly 
patients in the age structure of COPD continues to grow [9].

In the development of COPD, along with other pathogenetic 
processes, the relationship between disorders of external respi-
ration and the functioning of the cardiovascular system, in par-
ticular, its microcirculatory system [4,13]. According to some 
authors, there is a direct link between COPD and various patho-
logical conditions of the cardiovascular system [1,13]. Disorders 
of microcirculation and endothelial function are essential in the 

mechanisms of development of disorders of the cardiorespira-
tory system in COPD [4,13].

Microcirculation disorders in patients with COPD primarily 
affect the elderly. This is due to changes in microvessels, de-
creased vascularization with aging, which can cause tissue hy-
poxia [3,7].

Thus, the implementation of therapeutic measures aimed at 
improving endothelial function and the functioning of the mi-
crocirculatory system in patients with COPD, especially the el-
derly, is relevant and justified.

The choice of treatment tactics in elderly patients with COPD 
requires a balanced approach, taking into account the benefits 
and risks of therapeutic effects [5,9]. The use of drug therapy 
in the elderly is often limited or impossible. Therefore, in the 
elderly and senile age, drug-free treatment methods attract at-
tention. The advantage of these treatments, in particular, is the 
complexity, physiology, low risk of side effects.

Among drug-free treatments, hypoxic training has become 
widely accepted. The use of hypoxic training is based on the 
development of adaptation to hypoxic effects. But due to cross-
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adaptation, adaptation to other factors also develops [3,12,14]. 
We have also gained experience in the use of hypoxic training in 
the elderly, in particular, in patients with COPD [2,3].

At present, in the available literature we have not found stud-
ies to assess the effectiveness of the impact on the microcircula-
tion and the duration of the therapeutic effect of hypoxic training 
in elderly patients with COPD.

The aim of the study was to determine the effectiveness of the 
effect on microcirculation and the duration of the therapeutic ef-
fect of hypoxic training in elderly patients with COPD.

Material and methods. The research was conducted in the 
general therapy department of the State Institution “Institute 
of Gerontology. DF Chebotaryov National Academy of Medi-
cal Sciences of Ukraine “. All research procedures, patient in-
formation, informed consent form were agreed by the ethics 
committee. Participation in the study was voluntary, all patients 
received detailed information about the study and signed an in-
formed consent.

47 patients with COPD aged 60-74 years were examined (on 
average, 68.3±4.5 years). Patients were out of exacerbation, I - II 
centuries. bronchial obstruction (GOLD I - II), clinical groups A 
and B, with a disease duration of 8 to 25 years. The diagnosis of 
COPD was established in accordance with the recommendations 
of GOLD and the order of the Ministry of Health of Ukraine № 
555 from 27.06.2013.

All patients received basic maintenance therapy for COPD 
(β-receptor agonists or short-acting M-cholinolytics, β-receptor 
agonists or long-acting M-cholinolytics, or a combination there-
of) and salbutamol on demand as an emergency drug.

All examined patients with COPD were divided into two 
groups: the main (29 people), who received real interval nor-
mobaric hypoxic training (INHT) and control (18 people), who 
received simulated training (IT). Division into groups was per-
formed by the method of simple randomization using a table of 
random numbers.

The type and severity of violations of the ventilatory func-
tion of the lungs were assessed by spirography and the curve 
“flow - volume” of forced exhalation on the device “Spirobank” 
(Mir, Italy).

Resistance to hypoxia was determined by performing a hy-
poxic test with inhalation of a gas mixture with 12% oxygen. 
The duration of hypoxic exposure was twenty minutes; the dura-
tion of the initial and recovery periods was five minutes. When 
conducting a hypoxic test to monitor blood saturation (SpO2) 
using a monitor “UM-300” company “UTAS” (Ukraine) [2,3].

The condition of the cutaneous microcirculation was assessed 
by the volumetric rate of skin blood flow (VSkBF) using a la-
ser flowmeter (BLF 21D, Transonic S. Inc., USA) on the in-
ner surface of the forearm. To assess the functional state of the 
endothelium at the level of the microcirculatory vascular bed 

used a test with reactive hyperemia according to the method of 
Korkushko O.V. et al. (2002), which characterizes the ability of 
the endothelium to synthesize endothelial relaxation factors [6].

INGT was used to increase the efficiency of microcircula-
tion and endothelial function in elderly patients with COPD. 
The course of INGT consisted of 10 daily sessions, each session 
included three five-minute cycles of hypoxic exposure, alternat-
ing with five-minute periods of normoxia. Only 15 minutes of 
hypoxic exposure per workout [2,3].

The selection of the level of hypoxic load for INHT was car-
ried out individually by conducting a hypoxic test [4]. INHT and 
hypoxic tests were performed using the automated software and 
hardware complex “Hypotron” (Ukraine).

The studies were performed at baseline (before training), im-
mediately after, one month and three months after the course of 
training.

Data processing was performed using Excel 2010 (Micro-
soft Office 2010, Product ID: 02954-076-111196, Order ID: 
6368848992). All studied indicators had a distribution close to 
normal, so parametric statistical procedures were used. The nor-
mality of the distribution of the obtained data was checked using 
the Kolomogorov-Smirnov and Shapiro-Wilk tests. The mean 
values ​​of the indicators (M) and their standard deviation (SD) 
were calculated. ANOVA analysis of variance using the Bonfer-
oni correction was used to determine the statistical significance 
of the differences. Correlation analysis was used to establish the 
dependencies. A statistically significant level of reliability was 
considered p<0.05.

Results and discussion. The analysis of the obtained data 
showed that due to the adaptogenic effect of hypoxic training 
in the examined elderly people with COPD, the general state 
of tissue perfusion at the level of microvessels and endothelial 
function improved. Thus, immediately after the course of INGT 
in elderly people with COPD there was a statistically significant 
increase in OSH at rest and post-occlusive hyperemia (Table 1). 
Positive changes in microcirculation and endothelial function in 
elderly patients with COPD persisted for one month after the 
course of INHT (see Table 1). Unfortunately, three months after 
the use of INHT in elderly patients with COPD, microcircula-
tion and endothelial function returned to baseline (Table 1).

It is also important to note that the improvement in micro-
circulation and endothelial function due to the use of INHT in 
elderly patients with COPD depended on an increase in SpO2. 
The correlation analysis revealed a high relationship between 
the increase in SpO2 and the improvement of VSkBF both 
immediately (r=0.71, p<0.01) and one month after the use of 
INHT (r=0.71, p<0.01) in patients with COPD in the elderly. 
The improvement in endothelial function also depended on the 
improvement of the body’s oxygen supply as a result of the use 
of INHT in elderly patients with COPD. There was a relation-

Table 1. Dynamics of microcirculation and endothelial function in elderly patients with COPD using INHT (M±SD)

Indicators 
VSkBF

rest,
ml/min.x100g

post-occlusive hyper-
emia, ml/min.x100g

development time of 
peak reaction, s

recovery
time, s

The initial state 1,45±0,17 5,00±1,19 22,93±5,71 120,52±13,86
After treatment 1,64±0,19* 6,33±0,93* 17,07±5,11* 135,17±14,38#

After one month 1,60±0,17* 6,09±0,88* 20,86±4,72 131,21±15,55
After three months 1,54±0,16 5,16±1,12 22,76±5,58 123,17±13,79

notes: * - differences in comparison with the initial state are significant, p<0,01; # - differences compared to baseline are significant, 
p<0,05; ANOVA single-factor post-hoc analysis of variance using the Bonferoni correction was used
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ship between an increase in SpO2 and an improvement in maxi-
mal VSkBF immediately after INHT (r=0.50, p<0.01), and one 
month after INHT (r=0.44, p<0.05) in patients with COPD el-
derly.

It should be emphasized that the use of IT did not lead to 
changes in microcirculation and endothelial function in elderly 
patients with COPD both after and one month and three months 
after treatment (Table 2).

Efficacy of INHT in elderly patients depending on resistance 
to hypoxia. The development of arterial hypoxemia, tissue hy-
poxia lead to a decrease in resistance to hypoxia in elderly pa-
tients with COPD. In this case, the reduction of resistance to 
hypoxia can be considered as a universal marker that reflects not 
only resistance to adverse environmental factors, but also com-
pensatory capabilities and adaptive reserves of the body. Based 
on this, it is important to find out how resistance to hypoxia af-
fects the effectiveness of INHT.

To this end, among elderly patients with COPD according 
to the results of the hypoxic test, two groups of patients were 
identified: with reduced and preserved resistance to hypoxia [2]. 
The analysis separately for each group of patients allowed to 
establish the features of the effectiveness and duration of INHT 
in patients with COPD depending on their resistance to hypoxia.

It was found that VSkBF in the initial state in the examined 
patients with COPD did not depend on their resistance to hy-
poxia (F criterion 0.266, p = 0.62 according to one way analysis 
ANOVA). At the same time, on the contrary, resistance to hy-
poxia determined the effectiveness of INHT in elderly patients 
with COPD. Thus, in elderly patients with COPD with preserved 
resistance to hypoxia, there was an improvement in microcir-

culation and endothelial function immediately after the use of 
INHT (Table 3).

Moreover, positive changes in both microcirculation and en-
dothelial function persisted for a month. Even three months after 
the use of INHT in patients with preserved resistance to hypoxia, 
there was an improvement in microcirculation (Table 3). But the 
improvement in endothelial function by the third month in this 
category of patients did not persist. Evidence of this is their re-
turn to baseline three months after treatment of maximal VSkBF 
in post-occlusive hyperemia (Table 2).

In patients with reduced resistance to hypoxia, the therapeu-
tic effect of INHT was less significant and short-lived (Table 
2). The analysis revealed a positive effect of INHT on the part 
of microcirculation and endothelial function in patients with re-
duced resistance to hypoxia immediately after their use (Table 
2). During the month, only the improvement in microcirculation 
persisted. Thus, immediately after treatment in patients with re-
duced resistance to hypoxia there was an increase in VSkBF at 
rest, which persisted for a month (Table. 2). At the same time, 
positive changes in endothelial function in patients with reduced 
resistance to hypoxia were leveled a month after the use of INHT. 
Indeed, immediately after treatment, there was a significant in-
crease in the maximum VSkBF in post-occlusive hyperemia and 
the recovery time of VSkBF in patients with reduced resistance 
to hypoxia. However, one month after treatment in patients with 
reduced resistance to hypoxia, the maximum VSkBF in post-oc-
clusal hyperemia and the recovery time of VSkBF did not differ 
from baseline (Table 2). By the third month of follow-up, mi-
crocirculation and endothelial function in patients with reduced 
resistance to hypoxia returned to baseline (Table 2).

Table 2. Dynamics of microcirculation and endothelial function in elderly patients with COPD using simulated training (M±SD)

Indicators
VSkBF

rest,
ml/min.x100g

post-occlusive hyperemia, 
ml/min.x100g

development time 
of peak reaction, s recovery time, s

The initial state 1,43±0,04 5,12±0,28 20,65±1,37 118,42±4,13

After treatment 1,44±0,04 5,17±0,33 21,46±1,22 114,67±5,82

After one month 1,45±0,05 5,13±0,29 20,12±1,19 113,25±3,46

After three months 1,45±0,05 5,16±0,35 19,07±1,45 115,34±3,87

Table 3. The effect of hypoxic training on microcirculation and endothelial function in elderly patients 
with COPD depending on resistance to hypoxia (M±SD)

Indicators 
VSkBF

rest,
ml/min.x100g

post-occlusive hyper-
emia, ml/min x100g

development time of 
peak reaction, s

recovery
time, s

The initial state
1 1,40±0,13 4,37±0,93 22,57±5,76 122,93±14,17
2 1,45±0,20 5,19±1,13 23,27±5,84 118,27±13,65

After treatment
1 1,64±0,14* 6,20±0,95* 16,21±4,99* 138,86±14,78#

2 1,64±0,24* 6,46±1,08* 17,87±5,25 131,73±13,58#

After one month
1 1,61±0,12* 5,93±0,84* 20,43±4,93 138,64±14,66#

2 1,59±0,21* 6,23±0,92 21,27±4,65 124,27±13,31
After three 
months

1 1,59±0,12* 4,60±0,95 22,57±5,77 127,57±13,37
2 1,51±0,20 5,68±1,03 22,93±5,59 119,07±13,30

notes: 1 - group of patients with preserved resistance to hypoxia; 2 - group of patients with reduced resistance to hypoxia; 
* - differences in comparison with the initial state of the corresponding group are significant, p<0,01; 
# - differences in comparison with the initial state of the corresponding group are significant, p<0,05; 

ANOVA single-factor post-hoc analysis of variance using the Bonferoni correction was used
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When considering the mechanisms of influence of INHT on 
the state of microcirculation, it is necessary to keep in mind, first 
of all, the changes that occur in elderly patients with COPD. 
Changes in microcirculation in arterial hypoxemia, which devel-
ops in patients with COPD, have a complex genesis. On the one 
hand, it is known that a decrease in pO2 in arterial blood causes 
dilation of arterioles and increased blood flow. The essence of 
this reaction is to compensate for the decrease in oxygen tension 
in the tissues. On the other hand, patients with COPD have com-
plex changes in the regulation of the autonomic nervous system, 
which also affect vascular tone. It is known that hypoxia leads to 
activation of the sympathoadrenal system [3]. At the same time, 
in COPD, the activity of the parasympathetic division of the 
autonomic nervous system increases [3,11]. The total complex 
effect of all these factors is aimed at compensating for arterial 
hypoxemia and tissue hypoxia. This is realized through the re-
distribution of blood flow in favor of vital organs (centralization 
of hemodynamics). Manifestations of this are vasoconstriction 
- hypoxic vasoconstriction, increased heart rate, and, as a conse-
quence, an increase in blood pressure.

It is logical to assume that the correction of the state of the 
microvascular bed and endothelial function in elderly patients 
with COPD should occur by influencing these mechanisms.

Therefore, we can assume that the positive effect of INHT on 
the state of microcirculation is due to:

1. reducing the severity of arterial hypoxemia, improving 
oxygen supply to the body and, consequently,

2. improving endothelial function in elderly patients with 
COPD;

3. improving the regulation of vascular tone at the level of 
microvessels;

4. reduction of hypoxic vasoconstriction.
Indeed, the use of INHT led to an increase in SpO2 in elderly 

patients with COPD (Table 1). This contributed to the improve-
ment of endothelial function and had a normalizing effect on the 
state of the autonomic nervous system.

In fact, studies confirm an improvement in endothelial func-
tion in elderly patients due to INHT. Thus, immediately after 
INHT there was an increase in the maximum VSkBF after the 
creation of post-occlusive hyperemia, as well as changes in the 
time of reaction and recovery time after it (Table 1). This is evi-
dence of improved endothelial function and vasorelaxation.

The improvement in endothelial function in the examined pa-
tients is most likely due to the increase in nitric oxide synthesis. 
This is also confirmed by the known effect of “hypoxic precon-
ditioning” due to the stimulation of nitric oxide production when 
using INGT [11,12].

Another mechanism for improving microcirculation in elderly 
patients with COPD, as already mentioned, may be the effect of 
INHT on vascular regulation. This is justified by the normal-
izing effect of INHT on blood pressure and peripheral vascular 
resistance in elderly patients with COPD. This has been shown 
in previous studies [3].

With the development of arterial hypoxemia, tissue hypoxia 
in COPD, especially in old age, to ensure the functioning of vital 
organs develops centralization of hemodynamics. The manifes-
tation of this is the spasm of peripheral vessels, the so-called 
hypoxic vasoconstriction. Decreased hypoxic vasoconstriction 
may be associated with improved microcirculation in elderly 
patients with COPD. Some researchers have also observed a 
reduction in hypoxic vasoconstriction under the influence of hy-
poxytherapy. Thus, Berezovsky V.Ya. and Levashov MI (1992) 
in the experiment found a positive effect of hypoxytherapy on 

hypoxic vasoconstriction on the example of small vessels. Sagi-
dova SO (2010) demonstrated myocardial microvessel improve-
ment using intermittent hypoxia.

The mechanisms of the established features of INHT influ-
ence in elderly people with COPD with different resistance to 
hypoxia are not completely understood. In our opinion, the more 
pronounced and longer-lasting effect of INHT in patients with 
preserved resistance to hypoxia can be explained as follows. Pa-
tients with preserved resistance to hypoxia are likely to have 
more effective and cost-effective responses to hypoxic effects 
from the cardiorespiratory system than patients with reduced re-
sistance to hypoxia. These reactions provide them with a more 
efficient supply and use of oxygen. Evidence of this is the dy-
namics of SpO2 in this category of patients under the influence 
of INHT (Table 3). This, in turn, promotes the synthesis of nitric 
oxide, improving the regulation of vascular tone, microcircula-
tion and vascular endothelial function in patients with preserved 
resistance to hypoxia.

A possible mechanism of a more significant and longer-last-
ing effect of INHT in elderly patients with COPD with preserved 
resistance to hypoxia may also be the activation of oxygen-sen-
sitive HIF-1 protein. This protein through the transcription of 
specific genes provides, in particular, the synthesis of erythro-
poietin and vascular growth factor [8]. It can also help improve 
microcirculation and maintain a longer-lasting effect of INHT.

Conclusions. Thus, studies have shown that the use of INHT 
leads to improved microcirculation and endothelial function in 
elderly patients with COPD. The state of microcirculation and 
endothelial function in elderly patients with COPD is not as-
sociated with their resistance to hypoxia. The level of microcir-
culation and endothelial function do not differ in elderly patients 
with COPD with different resistance to hypoxia. At the same 
time, the effectiveness of INHT on microcirculation and endo-
thelial function, as well as the duration of their action depends 
on the resistance to hypoxia in elderly patients with COPD. El-
derly patients with COPD with preserved resistance to hypoxia, 
compared with patients with reduced resistance to hypoxia, 
there is a more significant and longer effect of INHT on micro-
circulation and endothelial function. 
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SUMMARY

APPLICATION OF HYPOXIC TRAINING IN ELDERLY 
PATIENT WITH chronic obstructive pulmo-
nary disease: IMPACT ON THE STATE OF MI-
CROCIRCULATION

1Asanov E., 1Duzhak G., 1Golubova Y., 1Dyba I., 2Asanova S.

1State Institution “Institute of Gerontology named after D.F. 
Chebotarev of NAMS of Ukraine”, Kyiv; 2tZdravo" Pharmaceu-
tical Marketing Company, Kyiv, Ukraine

The aim of the study is to determine the effectiveness of the 
hypoxic training on microcirculation and the duration of preser-
vation of the therapeutic effect in elderly patients with chronic 
obstructive pulmonary disease. 

47 patients with COPD at the age of 60-74 years were exam-
ined. All examined patients with COPD were divided into two 
groups: the main group (29 people), which received real hypoxic 
training, and the control group (18 people), which received sim-

ulated training. The state of cutaneous microcirculation and en-
dothelial function were evaluated using a sample with reactive 
hyperemia. The studies were performed in the initial state (be-
fore training), immediately after, one month and three months 
after the course application of training.

Due to hypoxic training in elderly patients with COPD, mi-
crocirculation and endothelial function improved, which persist-
ed for a month. A correlation was established between increased 
blood saturation and improved microcirculation and endothelial 
function both immediately and a month after the application of 
hypoxic training in elderly patients with COPD. The state of mi-
crocirculation and endothelial function in patients with COPD 
did not depend on their resistance to hypoxia. But resistance to 
hypoxia determined the effectiveness of the effects of hypoxic 
training. In patients with reduced resistance to hypoxia, the 
therapeutic effect of hypoxic training was less significant and 
short-lived compared.

Keywords: COPD, aging, hypoxic training, microcirculation.

РЕЗЮМЕ

ПРИМЕНЕНИЕ ГИПОКСИЧЕСКИХ ТРЕНИРОВОК 
У БОЛЬНЫХ ПОЖИЛОГО ВОЗРАСТА С ХРОНИЧЕ-
СКИМ ОБСТРУКТИВНЫМ ЗАБОЛЕВАНИЕМ ЛЕГ-
КИХ: ВЛИЯНИЕ НА СОСТОЯНИЕ МИКРОЦИРКУ-
ЛЯЦИИ

1Асанов Э.О., 1Дужак Г.В., 1Голубова Ю.И., 1Дыба И.А., 
2Асанова С.О.

1Государственное учреждение «Институт геронтологии 
им. Д.Ф. Чеботарева НАМН Украины», Киев; 2Компания 
фармацевтического маркетинга «Здраво», Киев, Украина

Целью исследования является определение эффективно-
сти воздействия гипоксических тренировок на микроцир-
куляцию и длительность сохранения лечебного эффекта у 
больных пожилого возраста с хроническим обструктивным 
заболеванием легких.

Обследовано 47 больных хроническим обструктивным 
заболеванием легких (ХОЗЛ) в возрасте 60-74 г. Все об-
следуемые больные ХОЗЛ разделены на две группы: в 
основной группе (n=29) проводились реальные гипок-
сические тренировк, в контрольной группе (n=18) - ими-
тированные тренировки. Проведена оценка состояния 
кожной микроциркуляции и функции эндотелия с исполь-
зованием пробы с реактивной гиперемией. Исследования 
выполнены в исходном состоянии (до тренировок), сразу 
после, спустя месяц и три месяца после курсового при-
менения тренировок.

Вследствие гипоксических тренировок у пожилых боль-
ных ХОЗЛ улучшалась микроциркуляция и функция эндо-
телия, которые сохранялись в течение месяца. Установлена 
зависимость между повышением сатурации крови и улуч-
шением микроциркуляции и функции эндотелия как непо-
средственно после гипоксических тренировок, так и спустя 
месяц. Состояние микроциркуляции и функции эндотелия у 
больных ХОЗЛ не зависело от их устойчивости к гипоксии. 
Однако от устойчивости к гипоксии зависела эффектив-
ность воздействия гипоксических тренировок. У больных 
с пониженной устойчивостью к гипоксии лечебный эффект 
гипоксических тренировок был менее значительным и не-
продолжительным.
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reziume

hipoqsiuri varjiSebis gamoyeneba xandazmuli 
asakis pacientebSi filtvebis qronikuli ob-
struqciuli daavadebiT: gavlena mikrocirkula-
ciia mdgomareobaze

1e. asanovi, 1g. duJaki, 1i. golubova, 1i. diba, 
2s. asanova

1d.Cebotariovis saxelobis gerontologiis in-
stituti, kievi, ukraina; 2farmmarketingis kompania 
“zdravo”, kievi, ukraina

kvlevis mizans warmoadgenda mikrocirkula-
ciaze hipoqsiuri varjiSebis efeqturobis da 
mkurnalobis efeqtis SenarCunebis xangrZli-
vobis gansazRvra xandazmuli asakis pacientebSi 
filtvebis qronikuli obstruqciuli daavadebiT.
gamokvleulia 60-74  wlis asakis 47  pacienti 

filtvebis qronikuli obstruqciuli daavadebiT 
(fqod). pacientiebi fqod-iT daiyo or jgufad: 
ZiriTad jgufSi (n=29) tardeboda realuri hipo-

qsiuri varjiSebi, sakontrolo jgufSi (n=18) ki 
– imitirebuli varjiSebi. Sefasebulia kanis mi-
krocirkulaciis da endoTeliumis mdgomareoba 
reaqtiuli hiperemiis sinjis gamoyenebiT. gamokv-
levebi Catarda sawyis mdgomareobaSi (varjiSe-
bamde), varjiSebis dasrulebisTanave, varjiSebis 
kursis gamoyenebidan erTi da sami Tvis Semdeg. 
hipoqsiuri varjiSebis Sedegad xandazmul pa-

cientebSi fqod-iT gaumjobesda mikrocirkula-
cia da endoTeliumis funqcia, rac SenarCunda 
erTi Tvis ganmavlobaSi. dadgenilia saturaciis 
momatebis damokidebuleba mikrocirkulaciasa 
da endoTeliumis funqciasTan rogorc uSualod 
hi poqsiuri varjiSebis dasrulebisas, aseve, 
erTi Tvis Semdgom. mikrocirkulaciis mdgo-
mareoba da endoTeliumis funqcia pacientebSi 
fqod-iT ar aris damokidebuli maT gamZleobaze 
hipoqsiis mimarT. Tumca, hipoqsiisadmi gamZleo-
baze damokidebulia hipoqsiuri varjiSebis moq-
medebis efeqturoba. pacientebSi hipoqsiisadmi 
daqveiTebuli gamZleobiT hipoqsiuri varjiSebis 
samkurnalo efeqti ufro dabali da naklebad 
xangrZlivia. 

THE EFFECT OF INCREASED ADHERENCE TO GLYCEMIC CONTROL 
ON CORONARY HEART DISEASE AND QUALITY OF LIFE IN PATIENTS 

WITH CONCOMITANT IMPAIRED GLUCOSE METABOLISM

1Dzhun Ya., 1Mankovsky G., 1,2Rudenko N., 2Mankovsky B., 1Marushko Ye.

1Government Institution «The Scientific and Practical Medical Center of Pediatric Cardiology and Cardiac Surgery 
of the Ministry of Health of Ukraine», Kyiv; 2Shupyk National University of Public Health of Ukraine, Kyiv, Ukraine

Ischemic heart disease (IHD) causes premature mortality, 
disability and is associated with decreased quality of life (QL) 
[1], being pathogenically associated with comorbid diseases [2]. 
IHD is the main factor which defines remote prognosis in pa-
tients with diabetes mellitus (DM) [1,3]. At the same time, DM 
is associated with 2-4-fold increase of cardiac mortality risk and 
worse IHD prognosis [3]. 

According to T. K. Schramm and G. H. Gislason, the DM 
patients over 30 years old, besides antidiabetic therapy and 
normoglycemic monitoring, should take primary preventive 
measures for cardiovascular diseases [4]. Despite this, studies 
ADVANCE, VADT and ACCORD didn’t show improved re-
mote results with the intensive glycemic control. Even more, 
intensified DM therapy aggravated general and cardiovascular 
prognosis in the patients [5].

According to the American Diabetes Association (ADA) rec-
ommendations of 2021, glycated hemoglobin (HbA1c) target 
values for non-pregnant adults are below 7.0% (Evidence level: 
A), though the criteria can change regarding the potential risks 
associated with hypoglycemia, disease duration, and expected 
longevity as well as present accompanying pathology and vas-

cular complications [6]. The study of Carls G and Huynh J re-
vealed that HbA1c target value in the USA didn’t change from 
1999 till 2014, and only measuring glycated hemoglobin as a 
single diabetes control factor is insufficient – 51% of patients 
have HbA1c >7%, and recently the value has deteriorated [12]. 

Glycated hemoglobin, representing mean glucose level [7], is 
extremely important for the DM control in cohort studies when 
comparing patient’s treatment [8]. Though, underthe modern in-
dividual approach conditions, the value has several drawbacks. 
It is hard to assess objectively the glycemia mean level in such 
conditions as anemia, chronic kidney disease (terminal stage) 
and in case of the erythropoietin administration [9]. HbA1c also 
does not consider periods of hypoglycaemia [9, 10] and glyce-
mia variability [9, 11], which play significant role in the macro-
vascular complications pathogenesis. 

Secondary analysis results of EXAMINE (Examination of 
Cardiovascular Outcomes with Alogliptin versus Standard of 
Care) [13] and ARIC (Atherosclerosis Risk in Communities) 
[14] studies have established relation between hypoglycemia 
and cardio-vascular events, which emphasizes importance of the 
24h glucose profile.
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Although glycaemia level is not a single factor affecting re-
mote outcomes of IHD accompanied with DM [5], patient edu-
cation and using structured protocol of glycemia self-control 
showed clinically significant decrease of HbA1c level as well as 
decrease in hospitalizations [15]. Unlike casual glucose moni-
toring, structured protocol turned out to be a valuable practical 
component of the DM effective clinical treatment [15]. Though, 
permanent control, strict regimen and continuous treatment of 
glucose metabolism tend to produce negative effect on the IHD 
patients’ quality of life [16, 17]. 

Besides glycaemia monitoring, moderate physical exercises 
represent a prevention method of cardio-vascular complications 
in type 2 DM patients (ADA 2021). In spite of this, due to hypo-
glycemia fear, patients often prefer decreased physical activity.

Regarding increasing diabetes incidence in the world, it is 
important to use other methods and approaches in order to im-
prove clinical outcomes of poorly managed diabetes in the IHD 
patients. The search for optimum glycaemia control strategy for 
IHD patients accompanied with glucose metabolic disorder is 
a challenge for both cardiologist and endocrinologist. The DM 
compensation should be sufficient, reaching target glycaemia 
values, and safe, considering hypoglycemia complications risk. 
Recently, the method of intermittent glucose level monitoring 
has been introduced in clinical practice, thus allowing to obtain 
information every 5 minutes.

The aim of the study is to evaluate the impact of increased adher-
ence to glycemic control on the improvement of quality of life and 
the course of coronary heart disease in patients with diabetes.

Material and methods. The study was carried out in Govern-
ment Institution «The Scientific and Practical Medical Center 
of Pediatric Cardiology and Cardiac Surgery of the Ministry of 
Health of Ukraine». After obtaining the informed consent, the 
authors selected 44 patients (26 males -59%, 18 females - 41%), 
diagnosed with IHD (functional class І-ІІІ of exertion angina) 
and accompanying type 2 DM. The non-inclusion criteria were 
as follows: refusing participation in the study, unstable angina 
or exertion angina ІV functional class; type I DM or type II DM 
which required insulin; expressed heart failure (congestive liver, 

dyspnea at rest or minimum exertion, swollen lower extremi-
ties which could not be managed with diuretics; NYHA IV); 
malignant tumors; end stage chronic kidney disease (stage V); 
stage III of obesity; congenital or acquired heart defects which 
required surgical correction; disorders which required hormonal 
anti-inflammatory therapy; severe visual or audial dysfunction

The diagnosis of “IHD. Angina pectoris” was based on typical 
complaints: substernal pain or discomfort, possibly irradiating 
in the left shoulder, forearm, left neck or mandible part, appear-
ing during physical (walking, going up the steps) or psychoemo-
tional exertion. These symptoms quickly disappeared (within 5 
min) after sublingual administration of nitrate preparations (tab-
lets or spray). The angina functional class (FC) was defined ac-
cording to classification of the Canadian society of Cardiologists 
(1976) [18]. The diagnosis of pre-diabetes and diabetes mellitus 
itself is based on the ADA recommendations, including fasting 
blood glucose, and/or glucose-tolerance test, and/or HbA1c. 

Depending on the glycaemia control method, the patients 
were divided in two groups. In group I (CGM, n=21) the gly-
caemia control was based on CGM, when in group II (self-blood 
glucose monitoring – SBGM, n=23) it was based on individual 
glucose level self-measurement, performed 4 times per day.

Distribution of patients between groups I and II by gender, 
age, anthropometric characteristics, DM duration, functional 
heart and kidney condition, acute cardio-vascular events in an-
amnesis and harmful habits (smoking) is offered in Table 1. No 
significant differences have been detected in both groups.

The IHD drug therapy was administered according to acting 
standards of Ukrainian association of cardiologists and ESC 
(Order of Ministry of Health of Ukraine issued on 02.03.2016, 
№ 152). The treatment of diabetes mellitus included general 
recommendations (regular moderate physical exertion over 150 
min a week, diet without simple carbohydrates and high in cellu-
lose) and drug therapy according to the Unified clinical protocol 
of primary and secondary (specialized) medical service in case 
of type II DM (Order of Ministry of Health of Ukraine issued 
on 21.12.2012, №1118), as well as recommendations of ADA 
2020 (Table 2).

Table 1. Clinical characteristics of patients

І group 
(CGM) σ* or %** ІІ group 

(SBGM) σ or % p

Male 13 61,9 13 56,5
0,717

Female 8 38,1 10 43,5

Age (years) 61,2 12,1 58,2 11,4 0,82

Weight (cg) 91,5 22,1 89,3 17,5 0,628

Body mass index (cg/м2) 33,4 8,1 32,3 5,8 0,435

Duration of DM (years) 9 6 8 7 0,5

GFR (ml/min) 74 17,3 69,1 19,9

EF (%) 47,5 12,5 48,5 13,5 0,496

Hypertension 19 90,5 22 95,7 0,892

Myocardial infarction 6 28,6 7 30,4 0,496

Stroke 2 9,5 1 4,3 0,57

Smoking 10 47,6 9 39,1 0,496
notes: * σ – standard deviation; ** % - distribution
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During three months the glycemia values were monitored in 
both groups. In order to improve control adherence, the patients 
were taught about use of systems CGM or SBGM. Permanent 
glucose monitoring was done by the group I patients, using 
mini-invasive fine-needle system GUARDIAN™ CONNECT 
SYSTEM, Medtronic. The device contains sensor Enlite, im-
planted into the abdominal wall or posterior shoulder surface, 
which every 5 minutes (288 times a day) during 6 days mea-
sured glucose level in the interstitial space. The CGM calibering 
was done by glucometer IME-DC (Germany) twice a day. Using 
the transmitter Guardian 2 Link, information from the sensor is 
sent to application Guardian Connect mobile app in a patients 
smartphone, thus showing glucose level to him. All information 
obtained during monitoring was registered in service CareLink.
TM The Group II patients measured blood glucose with a glucom-
eter IME-DC (Germany) four times a day, the data registered in 
a patient’s card (before meals and sleep).

Besides glycaemia monitoring, the patients recorded their 
arterial pressure, pulse and duration of their physical exertions 
(minutes a day). During patients’ elective visits (0-3 months) 
glycated hemoglobin was measured in both patient groups, and 
they filled in the life quality questionnaire. The questionnaire 
included such values:

1. SF-36 (The Medical Outcomes Study 36-Item Short Form 
Health Survey) [19];

2. SAQ (Seattle Angina Questionnaire) [20].
SF-36 asses the performance of QL on 8 criteria: PF - physical 

functioning, RP - the role of physical functioning, PB - pain in-
tensity, GH - general health, VT - vital activity, SF - social func-
tioning, RE - emotional state, MH - mental health. SAQ includes 
the following scales: PL - physical limitations of patients due to 
angina pectoris, AF - the frequency of angina attacks and detect 
recent changes in symptoms, TS - treatment satisfaction, DP - at-
titude to the disease - disease perception. Each scale gives from 
0 till 100 points to the patient, where higher points evidence 
about greater function (more physical activities, rarer angina at-
tacks, better quality of life).

The primary endpoint is represented with glycated hemoglobin, 
measured in both groups in the beginning of the study and after 

three months. The secondary endpoint was obtained via the SF-36 
and SAQ questionnaires, represented as follows by: decreased body 
weight, increase in physical activity and blood lipid values (total 
cholesterol, LDL, triglycerides, atherogenicity index).

The obtained data received statistical analysis using the Micro-
soft Excel 2017 and STATA 12.1 (Serial number 40120578412) 
software. Descriptive analysis of qualitative values was done by 
calculating the mean (М) and standard (SD) deviation. Student 
t-test was considered. The qualitative values were characterized 
using the number of observations (n) and the % distribution with 
further comparison of qualitative values by Chi-square.

Results and discussions. The analysis showed that in both 
groups the patients were comparable by such anamnesis fac-
tors as hypertension, myocardial infarction, stroke and smoking 
(Table 1). Analysis of the IHD and DM drug therapy in both 
groups hasn’t revealed statistically significant difference, p>0.05 
(Table 2).

A statistically reliable increase has been defined in physical 
activity of group I patients, unlike group II (Table 3). No differ-
ences in body weight decrease or improved carbohydrate meta-
bolic data have been detected (Table 3).

The use of CGM for monitoring glycemia level in patients 
with IHD and type II DM during 3 months has been associated 
with statistically significant decrease of glycated hemoglobin 
level (Fig. 1).

According to the SF-36 questionnaire results, patients noted 
improvement of their physical condition and life quality accord-
ing to the physical health scores (physical function, physical 
function role, physical pain, general health) and social function 
scores, with reliable increase in group I compared to group II 
(Table 4).

It has been detected that the adherence of group II patients 
to glycaemia monitoring has decreased, more than half of the 
patients after the second SBGM month measured it less than 4 
times a day (85% vs 40%, p<0.05). The female patients, com-
pared to the male ones, showed higher preference for SBGM 
(Fig. 2).

Though, value of the SAQ questionnaire didn’t have statisti-
cally significant differences (Table 5).

Table 2. Medical treatment of patient

Medications
І group  
(CGM)

ІІ group 
(SBGM)

Р 

Clopidogrel 8 (38,1%) 8 (34,8%) 0,820

Aspirin 20 (95,2%) 19 (82,6%) 0,187

Statins 18 (85,7%) 20 (87%) 0,905

Statins+ezetimibe 3 (14,3%) 3 (13%) 0,905

ß-blockers 15 (71,4%) 16 (69,6%) 0,892

Blockers of calcium channels 10 (47,6%) 11 (47,8%) 0,989

Nitrates 5 (23,8%) 6 (26,1%) 0,862

ACE* inhibitors 17 (81%) 15 (65,2%) 0,242

ARBs** 2 (9,5%) 4 (17,4%) 0,448

Metformin 20 (95,2%) 21 (91,3%) 0,605

NOAC# 3 (14,3%) 5 (21,7%) 0,522
notes: *ACE - Angiotensin-converting-enzyme inhibitors; **ARBs - angiotensin II receptor; 

#NOAC - non–vitamin K antagonist oral anticoagulants
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Table 3. Dynamics of physical and basic laboratory parameters in the use of CGM and SBGM in patients with IHD

Signs
І group (CGM) ІІ group (SBGM)

P
(0 month) (3 months) р (0 month) (3 months)

Weight (kg) 91,5±22,1 87±18,0 0,484 89,3±17,5 88,5±17,1 0,879

BMI (kg/m2) 33,4±8,1 31,9±6,2 0,515 32,3±5,8 31,7±5,5 0,726

Physical activity (min/day) 102±20 135±18 0,001* 109±19 115±21 0,326

Total cholesterol, mmol/l 5,8±2,1 5,1±1,7 0,253 5,2±1,8 5,0±1,9 0,722

LDL, mmol/l 2,9±1,3 2,5±1,1 0,3 3,1±1,4 3,0±1,4 0,814

Triglycerides, mmol/l 2,5±1,2 2,1±1,3 0,318 2,6±1,3 2,4±1,4 0,661

Atherogenicity index , % 3,2±1,4 2,7±1,6 0,299 3,0±1,5 2,8±1,6 0,671
notes: * statistically significant difference

Table 4. Indicators of the questionnaire SF-36

Signs
І group (CGM) ІІ group (SBGM) p

(0 month) (3 month) р (0 month) (3 month)

PF 57,6±24,3 75,8±14,5 0,006* 62,3±21,2 65,3±14,9 0,590

RP 54,9±19,8 71,2±14,9 0,005* 45,8±19,4 51,5±14,5 0,276

PB 56,2±23,1 69,6±19,1 0,013* 61,3±21,3 57,8±19,9 0,576

GH 53,2±20,1 65,3±18,8 0,025* 60,2±20,9 61,5±19,8 0,833

VT 55,2±17,7 59,9±47,8 0,682 55,6±19,8 57,5±21,2 0,760

SF 59,29±18,8 71,19±15,9 0,037* 62,1±21,1 62,2±20,2 0,987

RE 60,19±14,5 65,69±13,6 0,223 63,3±15,6 61,8±16,8 0,760

МН 63,49±25,9 69,79±15,9 0,359 51,9±19,6 57,6±20,8 0,355
notes: * statistically significant difference

Fig. 2. Gender differences in adherence to glycemic control at 
the beginning and end of the study
note: * - four times a day

Fig. 1. Dynamics of glycated hemoglobin and fasting glucose in 
patients of both groups
notes: * statistically significant difference
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Daily requirements for continuous treatment result in psy-
choemotional exertion of the patient, related to the necessity of 
continuous DM self-control. The risk of complications causes 
anxiety and depression, and, further, upon the development of 
these, considerable decrease in patient’s working ability accom-
panied with comorbid pathologies. Notwithstanding its higher 
economical cost, CGM has certain advantages over SBGM. 
Used correctly, CGM provides a complete picture of glycemic 
profile of the patient including glucose variability, its target 
range amplitude and time. Throughout a day, every 5 minutes, 
the sensor totally measures glucose 288 times, without multiple 
errors characteristic for glucometry; which is impossible with 
SBGM. Besides, CGM shows hidden hypoglycemia period, 
which could be missed with SBGM (including the period of pa-
tient’s sleep).

One of the first randomized multicenter studies (Cosson E et 
al., 2009 [21]) showed that CGM, unlike SBGM, improves gly-
cemic control in patients with type II DM. The glucose monitor-
ing procedure was held during 48 hours, and in 3 months HbA1c 
showed reliable decrease in the studied group (-0.63+/-0.34%; 
P=0.05 vs -0.31+/-0.29%; P=0.18). 

Later, Ehrhardt N.M. et al., 2011 [22] and Vigersky R.A. et 
al., 2012 [23] in their studies demonstrated that CGM com-
pared to SBGM was associated with considerable decrease of 
HbA1c just in 12 weeks (1.0% against 0.5%) and the result was 
maintained during 40 weeks (0.8% against 0.2%) (Р = 0.04). 
Despite all this, the patients’ quality of life, which was assessed 
by PAID, didn’t improve in the study.

Though, Sato J et al., 2016 [24] showed that permanent glu-
cose monitoring during 4-5 days, repeated three times through-
out 3 months didn’t improve the glycemic level, particularly 
HbA1c. Even more, in this study the satisfaction level of pa-
tients using CGM, unlike those using SBGM, didn’t increase.

None of the works contains evidences about advantages of 
permanent glucose monitoring for glucose level control in pa-
tients with IHD and DM. Although the direct study results were 
not characterized by reliably significant difference by SAQ 
score in patients with IHD and accompanying DM, permanent 
glucose monitoring improved life quality of these patients ac-
cording to SF-36 score. Increased physical loading tolerance is 
an indirect consequence of CGM use, as well as an important 
prevention component of the cardio-vascular complications of 
DM. In the end of the study, men were more willing to monitor 
their glycaemia level, which should be minded by physicians 
treating this patients group.

In previous study [25], the authors proved that angiographi-
cally the atherosclerotic vascular defects of IHD tend to be more 
severe when accompanied with DM; in case of disordered glu-
cose metabolism the aortic-coronary bypass is used as a coro-
nary arteries revascularization method four times more often. 
Absent significant difference of values by SAQ questionnaire 
and lipid metabolism may evidence about small study term. So, 

according to the above-mentioned data, we suppose that the 
thorough glycaemia control in future will indirectly improve re-
mote outcomes of IHD complex therapy, as well as decrease the 
disease progression.

Conclusions. Increased willingness to control glycaemia us-
ing permanent glucose monitoring in IHD patients accompanied 
with DM doesn’t show reliable effect on the direct clinical de-
velopment of IHD and the blood lipid profile. Though, adminis-
tration of the CGM in patients of this cohort is associated with 
improved quality of life and higher satisfaction level, decreased 
fasting HbA1c and glucose, providing for increased physical ex-
ertion level.
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SUMMARY

THE EFFECT OF INCREASED ADHERENCE TO GLY-
CEMIC CONTROL ON CORONARY HEART DISEASE 
AND QUALITY OF LIFE IN PATIENTS WITH CON-
COMITANT IMPAIRED GLUCOSE METABOLISM

1Dzhun Ya., 1Mankovsky G., 1,2Rudenko N., 2Mankovsky B., 
1Marushko Ye.

1Government Institution «The Scientific and Practical Medical 
Center of Pediatric Cardiology and Cardiac Surgery of the Min-
istry of Health of Ukraine», Kyiv; 2Shupyk National University 
of Public Health of Ukraine, Kyiv, Ukraine

Aim of the study - to evaluate the impact of increased adher-
ence to glycemic control on the improvement of quality of life 
and the course of ischemic heart disease (IHD) in patients with 
diabetes.

The study includes 44 patients (26 males -59%, 18 females 
- 41%), diagnosed with IHD (functional class І-ІІІ of exer-
tion angina) and accompanying type 2 DM. Depending on the 
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glycaemia control method, the patients were divided in two 
groups. In group I (CGM, n=21) the glycaemia control was 
based on CGM, when in group II (self-blood glucose monitor-
ing – SBGM, n=23) it was based on individual glucose level 
self-measurement, performed 4 times per day. Distribution 
of patients between groups I and II by gender, age, anthropo-
metric characteristics, DM duration, functional heart and kid-
ney condition, acute cardio-vascular events in anamnesis and 
harmful habits (smoking) is without significant differences. 
Besides glycaemia monitoring, the patients recorded their ar-
terial pressure, pulse and duration of their physical exertions 
(minutes a day). During patients’ elective visits (0-3 months) 
glycated hemoglobin was measured in both patient groups, 
and they filled in the life quality questionnaire.

The use of CGM for monitoring glycaemia level in patients 
with IHD and type II DM during 3 months has been associated 
with statistically significant decrease of glycated hemoglobin 
level, increase of physical activity. Also CGM improved physi-
cal condition and life quality according to the physical health 
scores SF-36 (physical function, physical function role, physical 
pain, general health) and social function scores, with reliable in-
crease in group I compared to group II. There are no differences 
in body weight decrease or improved carbohydrate metabolic 
data have been detected.

Administration of the CGM in patients with IHD is associ-
ated with improved quality of life and higher satisfaction level, 
decreased fasting HbA1c and glucose, and also increasing level 
of physical exertion level.

Keywords: ischemic heart disease, diabetes mellitus, con-
tinuous glucose monitoring.

РЕЗЮМЕ

ВЛИЯНИЕ КОНТРОЛЯ ГЛИКЕМИИ НА ТЕЧЕНИЕ 
ИШЕМИЧЕСКОЙ БОЛЕЗНИ СЕРДЦА И КАЧЕСТВО 
ЖИЗНИ У ПАЦИЕНТОВ С СОПУТСТВУЮЩИМ НА-
РУШЕНИЕМ ОБМЕНА ГЛЮКОЗЫ

1Джунь Я.Ю., 1Маньковський Г.Б., 1,2Руденко Н.Н., 
2Маньковський Б.Н., 1Марушко Е.Ю.

1ГУ «Научно-практический медицинский центр детской 
кардиологии и кардиохирургии МЗ Украины», Киев; 2Наци-
ональная медицинская академия последипломного образова-
ния им. П.Л. Шупика, Киев, Украина

Цель исследования - оценка влияния гликемического кон-
троля на улучшение качества жизни и течение ишемической 
болезни сердца у пациентов с сахарным диабетом.

Исследованы 44 пациента, из них 26 (59%) мужчин, 18 
(41%) женщин с диагнозом ишемической болезни сердца 
(ИБС) функциональный класс І-ІІІ стенокардии напряжения 
и c сопутствующим сахарным диабетом (СД) типа 2. В зави-
симости от метода контроля гликемии пациенты разделены 
на две группы: I группа (n=21) - непрерывный контроль 
гликемии (CGM); II группа (n=23) - самостоятельный мо-
ниторинг глюкозы в крови 4 раза в день (SBGM). Паци-
енты I и II групп были сопоставимы по полу, возрасту, 
антропометрическим характеристикам, длительности 
СД, функциональному состоянию сердца и почек, острым 
сердечно-сосудистым событиям в анамнезе и вредным 
привычкам (курение). Помимо мониторинга гликемии, 
пациенты регистрировали артериальное давление, пульс 

и продолжительность физических нагрузок. Во вре-
мя плановых посещений (0-3 месяца) пациентам обеих 
групп измеряли гликированный гемоглобин и заполняли 
анкету качества жизни.

Использование CGM у пациентов с ИБС и СД 2 типа в 
течение 3 месяцев ассоциировалось со статистически зна-
чимым снижением уровня HbA1c, повышением физической 
активности. Согласно данным опросника SF-36, CGM улуч-
шил физическое состояние и качество жизни пациентов I 
группы в сравнении со II группой. Различий в снижении 
массы тела или улучшенных данных по углеводному обме-
ну не обнаружено.

Применение CGM у пациентов с ИБС связано с улучше-
нием качества жизни и более высоким уровнем удовлетво-
ренности, снижением уровня HbA1c и глюкозы натощак и 
увеличением уровня физических нагрузок.

reziume

glikemiis kontrolis gavlena gulis iSemi-
uri daavadebis mimdinareobaze da sicocxlis 
xarisxze pacientebSi glukozis cvlis darRve-
vis TanxlebiT

1i. juni, 1g. mankovski, 1,2n. rudenko, 2b. mankovski, 
1e. maruSko

1ukrainis bavSvTa kardiologiisa da kardio-
qirurgiis samecniero-praqtikuli centri, ki-
evi; 2p. Supikis sax. postdiplomuri ganaTlebis 
erovnuli samedicino akademia, kievi, ukraina

kvlevis mizans warmoadgenda glikemiuri kon-
trolis gavlenis Sefaseba sicocxlis xarisxis 
gaumjobesebasa da gulis iSemiuri daavadebis 
mimdinareobaze Saqriani diabetiT pacientebSi.
gamokvleulia 44  pacienti, maTgan 26 (59%) ma-

makaci, 18 (41%) qali, diagnoziT gulis iSemiuri 
daavadeba (gid), I-III  funqciuri klasi, daZabvis 
stenokardia da Tanmxlebi Saqriani diabeti 
(Sd) tipi 2. glikemiis kontrolis meTodis 
mixedviT, pacientebi daiyo or jgufad: I  (n=21) 
-  glikemiis uwyveti kontroli (CGM); II (n=23) – 
sisxlSi glukozis damoukidebeli monitoringi 
dReSi 4-jer (SBGM). I da II jgufis pacientebi 
SesabamisobaSi iyvnen sqesiT, asakiT, anTropome-
triuli maxasiaTeblebiT, Saqriani diabetis xan-
grZlivobiT, gulisa da Tirkmlebis funqciuri 
mdgomareobiT, mwvave gul-sisxlZarRvovani Sem-
TxvevebiT anamnezSi da mavne CvevebiT (Tambaqos 
moweva). glikemiis monitoringis garda, pacientebi 
afiqsirebdnen arteriuli wnevis dones, pulss da 
fizikuri datvirTvebis xangrZlivobas. gegmiuri 
vizitebis dros (0-3 Tve) orive jgufis pacien-
tebs ganesazRvraT glikohemoglobini da Sevse-
buli iyo anketa sicocxlis xarisxis Sesaxeb.

CGM-is gamoyeneba 3 Tvis ganmavlobaSi paci-
entebSi gid-iT da SdD tipi 2-iT asocirdeboda 
HbA1c-is donis statistikurad sarwmuno Sem-
cirebasTan, fizikuri aqtivobis momatebasTan. 
SF-36kiTxvaris monacemebis Tanaxmad, CGM-ma 
gaaumjobesa I  jgufis pacientebis fizikuri 
mdgomareoba da sicocxlis xarisxi, II  jgufTan 
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SedarebiT. gansxvaveba sxeulis masis Semcireba-
sa an naxSirwylebis cvlis maCveneblebis gaum-
jobesebaSi ar aRiniSna.

CGM-is gamoyeneba pacientebSi gid-iT dakav-

Sirebulia sicocxlis xarisxis gaumjobesebas-
Tan da kmayofilebis ufro maRal xarisxTan, 
HbA1c-is da uzmod glukozis donis Semcirebas-
Tan, fizikuri datvirTvebis donis zrdasTan.

VARIANTS OF IL1 (C3954T, RS1143634), PON1 (C108T, RS705379) GENES AS PROGNOSTIC MARKERS 
OF OSTEOMYELITIS RISK AND ITS COMPLICATIONS

1Kolov G., 1Grytsay M., 1Tsokalo V., 2Fishchuk L., 2Rossokha Z.

1State Institution “Institute of Traumatology and Orthopedics of National Academy of Medical Sciences of Ukraine”, Kyiv; 
2State Institution “Reference-centre for Molecular Diagnostic of Public Health Ministry of Ukraine”, Kyiv, Ukraine

Number of surgeries using implants constantly increases. 
Most orthopedic and traumatological surgeries use various fix-
ators for osteosynthesis, which allows to achieve bone union and 
restore fitness. A very serious problem that can arise for the pa-
tient and the surgeon after surgery is infectious complications. 
According to different authors, infection after osteosynthesis is 
in range from 3.6% to 8.1%, while for open multi-fractured bone 
traumas may reach 30.0% [2]. There are many proven risk fac-
tors, which significantly influence on the risk of septic process 
in the area of an implant; those are: systemic diseases (diabetes, 
cancer), bad habits (smoking, drug use), effects of some medi-
cations, severity of injury, experience of the doctor, the level 
of aseptic hospital preparation and more [2,15,18,23]. But quite 
often we encounter cases when, after a perfectly performed os-
teosynthesis in a healthy young patient, after a simple closed 
fracture, there is suppuration of the postoperative wound. The 
result of infectious complications after osteosynthesis is an in-
crease of the treatment duration and, consequently, its cost. The 
development of chronic osteomyelitis (M 86 according to the 
International Classification of Diseases), a disease, in which the 
infection affects all bone structure, with the development of sep-
sis and even fatalities in 1-2% of patients, worsens the healing 
process and quality of life of patients [22].

That is why we began studying possible genetic preconditions 
for the infection development after osteosynthesis. Genetic fac-
tors as diagnostic markers and markers of risk are studied for 
both nonbacterial [6] and bacterial osteomyelitis [24]. LPIN2, 
PSTPIP2 and IL1RN genes, which cause IL-1-mediated inflam-
mation, have been shown to play an important role in the de-
velopment of chronic recurrent multifocal osteomyelitis, and 
LPIN2 deficiency may activate the NLRP3 gene and increase 
inflammatory response without bacterial pathogens. Given 
this and the results of the full-genome sequencing, the authors 
confirmed that nonbacterial osteomyelitis is a complex genetic 
disorder [6]. But, in our opinion, it is likely that greater role 
is played by genetic predisposition, when under the influence 
of exogenous factors (presence/absence of bacterial pathogens, 
metabolic disorders, traumas, environment pollution), in carriers 
of gene variants, and, especially, cytokine genes, risk of exces-
sive inflammatory reaction is increased. These results were ob-
tained in separate studies, where it was directly emphasized that 
there are population differences in the frequency of distribution 

of gene variants that control cytokines production [3,10]. How-
ever, similar studies on the effect of gene variants on the risk 
of recurrent bacterial osteomyelitis have not received sufficient 
attention in various population samples.

We can expect that new methods of molecular genetic diag-
nosis will help to identify rare genetic syndromes with similar 
clinical features, inheritable by descendants [6]. But the genes 
responsible for the cytokines production will in any case have a 
modifying effect, especially in the deepening of metabolic dis-
orders due to concomitant pathology. Therefore, when selecting 
candidate genes for the study, we chose a variant of the IL1Β 
gene (C3954T, rs1143634), a single nucleotide substitution in 
which leads to a change in the level of its expression. The main 
clinically significant option is, according to previous studies, the 
replacement of cytosine (C) by thymine (T) at position 3954, 
resulting in increased cytokine synthesis. In heterozygous in-
dividuals it increases approximately twice, and in homozygous 
with 3954TT genotype – 4 times, in comparison with homozy-
gous for the common 3954CC genotype. That is, inflammatory 
processes in carriers of polymorphic variants of the IL1Β gene 
occur more actively. In homozygous carriers of 3954TT variant 
there is an increased risk for gaining excess weight and devel-
oping metabolic syndrome [4], the manifestations of which are 
known to complicate recovery from osteomyelitis [5,18]. 

Taking into account stated above, as a second gene candidate 
PON1 (C108T, rs705379) was chosen, in which replacement of 
cytosine (C) to thymine (T) at position 108 promoter regions 
is associated with decreased gene expression, resulting in a re-
duction of protection lipoprotein low density from oxidative 
modification under oxidative stress and the impact of a polluted 
environment, which provokes the development of progressive 
metabolic disorders and atherosclerotic vascular lesions, but 
medicine correction can reduce the risk of complications due 
to increased gene expression [14]. Therefore, genetic testing 
and analysis of gene variants is an important basis for identify-
ing individuals at risk of developing bacterial osteomyelitis, its 
complicated course and choosing a personalized strategy for its 
prevention and treatment. 

Purpose of the work - to study the effect of IL1Β (C3954T, 
rs1143634), PON1 (C108T, rs705379) gene variants on the 
risk of bacterial osteomyelitis development and its complicated 
course.
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Material and methods. For our study, we selected a group of 
56 patients who were diagnosed with a bacterial infection in the 
area of surgery, or traumatic osteomyelitis of the long bones of 
the extremities after osteosynthesis due to traumatic fractures. 
Patients involved in the study were treated in the department of 
bone-purulent surgery of SI “Institute of Traumatology and Or-
thopedics of NAMS of Ukraine” from 2011 to 2020. In the vast 
majority of patients, a microbial agent was detected – 87.5%, 
in 75.5% cases gram-positive flora (in 13.5% of these cases – 
resistant).

The average age of patients was 43.1±14.6 years. Among 
patients there was predominantly men – 39 (69.6%) and 17 
women (30.4%). On-bone plates for fixation of fragments 
were used in 37 (67.2 %) patients and locking intramedullary 
rods in18 (37.8%) patients. Infection in the area of surgical 
intervention developed at different times after surgery – the 
average term was 1.5 years. We divided patients in groups 
for the study, according to the course of the infectious pro-
cess – non-recurrent and recurrent osteomyelitis. 20 (35.7 %) 
patients had uncomplicated (non-recurrent) course after sur-
gical osteomyelitis treatment, recovered and at remote obser-
vation had no recurrence of infectious process. Accordingly, 
complicated (recurrent), ineffective treatment with removal 
of metal construction and with recurrent infection were ob-

served in 36 (64.3%) patients. As a control group, popula-
tion frequency data for persons of European population were 
used, which were taken from the open database of the project 
“1000 Genomes” [1]. A permission to conduct research and 
write the publication was obtained from the Ethics Commit-
tee of the of SI “Institute of Traumatology and Orthopedics 
of NAMS of Ukraine”.

For molecular genetic analysis, DNA was isolated from pe-
ripheral blood samples using the Quick-DNA Mini Prep Plus 
Kit (Zymo Research, USA) according to the instructions. PON1 
(C108T, rs705379) and IL1B (C3954T, rs1143634) gene vari-
ants studying was performed according to the modified proto-
cols using the polymerase chain reaction (PCR) and method of 
restriction fragment length polymorphism (PCR-RFLP) [8, 19].

DNA fragments of PON1 and IL1B genes were amplified us-
ing a commercial DreamTaq Green PCR Master Mix (Thermo 
Scientific, USA) and specific oligonucleotide primers (Meta-
bion, Germany) using standard polymerase chain reaction 
techniques. The amplification products were hydrolyzed by 
restriction endonucleases (Thermo Scientific, USA). Informa-
tion about the primers sequence and restriction endonucleases 
is presented in Table 1.

The digested products were separated using agarose gel elec-
trophoresis and visualized on a UV transilluminator (Figs. 1, 2).

Table 1. Summary of PCR-RFLP analysis

Gene variant Primers sequence (5′ to 3′) Annealing t
(0C)

Restriction 
enzyme

Size of amplicon 
and restriction fragments 

(bp)

PON1 C108T
GGCTGCAGCCCTCACCACAACCC

68 MbiI
Amplicon : 240
108C: 28*, 212
108T: 240AGCTAGCTGCCGACCCGGCGGGG

IL1Β C3954T
TTCAGTTCATATGGACCAGA

54 TaqI
Amplicon : 249
3954C : 114, 135
3954T : 249GTTGTCATCAGACTTTGACC

* - fragments up to 30 base pairs (bp) in agarose gel were not visualized

Fig. 1. Electrophoregram of restriction fragments for the C108T variant of the PON1 gene: 1, 2, 9, 12 – 108TT genotype; 
3, 5, 6, 8, 13-15, 17 – 108CT genotype; 4, 7, 10, 11, 16 – 108CC genotype; M – DNA marker

 

Fig. 2. Electrophoregram of restriction fragments for the C3954T variant of the IL1B gene: M – DNA marker; 
1, 3, 4, 6-10, 14-16 – 3954CC genotype; 2, 11 – 3954CT genotype; 5, 12, 13, 17 – 3954TT genotype
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Table 2. Distribution of the IL1Β (C3954T), PON1 (C108T) genes variants in comparison subgroups depending on gender

Genes
variants

Control
group

Osteomyelitis
(generall)

Uncompl.
subgroup

Compl.
subgroup

Statistical
differences

Male

PON1 
C108T

108CC 60 (25.0%) 8 (20.5%) 1 (8.3%) 7 (25.9%) p>0.05

108CT 122 (50.8%) 18 (46.2%) 7 (58.3%) 11 (40.7%) p>0.05

108TT 58 (24.2%) 13 (33.3%) 4 (33.4%) 9 (33.3%) p>0.05

IL1B
C3954T

3954CC 128 (53.3%) 28* (71.8%) 7 (58.3%) 21** 
(77.8%)

*χ2=4.64, p=0.031, OR=2.23 
(1.06-4.68)

**χ2 =4.93, p=0.026, OR=3.06 
(1.19-7.86)

3954CT 97 (40.4%) 8* (20.5%) 3 (25.0%) 5** (18.5%)

*χ2=4.85, p=0.028, OR=0.38 
(0.17-0.86)

**χ2 =4.05, p=0.044, OR=0.34 
(0.12-0.92)

3954TT 15 (6.2%) 3 (7.7%) 2 (16.7%) 1 (3.7%) p>0.05

Female

PON1 
C108T

108CC 69 (26.2%) 3 (17.6%) 2 (25.0%) 1 (11.1%) p>0.05

108CT 136 (51.7%) 7 (41.2%) 3 (37.5%) 4 (44.4%) p>0.05

108TT 58 (22.1%) 7 (41.2%) 3 (37.5%) 4 (44.4%) p>0.05

IL1B
C3954T

3954CC 150 (57.0%) 5 (29.4%) 2 (25.0%) 3 (33.3%) p>0.05

3954CT 104 (39.5%) 10 (58.8%) 4 (50.0%) 6 (66.7%) p>0.05

3954TT 9 (3.4%) 2 (11.8%) 2* (25.0%) 0 (0.0%) *χ2=4.57, p=0.026, OR=9.41 
(1.66-53.22)

note: *, ** – compared to the control group

Fig. 3. The frequency of the IL1B (C3954T) gene variants dis-
tribution in the comparison groups. Note: * – significant differ-
ence in genotype frequencies was revealed

Fig. 4. The frequency of the PON1 (C108T) gene variants dis-
tribution in the comparison groups. Note: * - significant differ-
ence in genotype frequencies was revealed

Statistical processing of data was performed used Microsoft 
Excel Pro Plus 2016 and SPSS v.27. Genotype and allele fre-
quencies in case and control groups were analyzed using the χ2 
test. The association of variants of the studied genes with the 
risk of developing bacterial osteomyelitis and its complicated 
course was investigated by calculating the odds ratio (OR) 
within 95% of the confidence interval (CI). Differences were 
considered significant for all types of analysis at a significance 
level (p) of less than 0.05.

Results and discussion. To assess the effect of IL1B and 
PON1 gene variants, we compared the frequencies in the general 
group of patients with osteomyelitis and subgroups, depending 
on its course, with the frequencies in the control group (Fig.3 
and Fig.4, respectively).

The frequency of genotypes distribution of IL1B (C3954T) 
gene did not differ significantly in the general group of patients 
compared with the control group. In patients with uncomplicat-
ed course of the disease there was significantly increased distri-
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bution frequency of 3954TT genotype compared to the control 
group (χ2=6.05, p=0.014, OR=4.99 (1.55-16.07)). The presence 
of this genotype almost 5 times increased the likelihood of un-
complicated osteomyelitis in patients.

During PON1 (C108T) gene variants analysis there were 
found significant increased incidence of 108TT genotype in pa-
tients with osteomyelitis compared to patients of control group 
(χ2=4.38, p=0.036, OR=1.85(1.03-3.33)). But the frequency of 
PON1 gene variants distribution did not differ when compared 
patients with osteomyelitis depending on complications.

Among the examined patients, men were predominated, 
which is known characteristic of complicated osteomyelitis [12]. 
Therefore, taking into account gender differences, we conducted 
additional statistical analysis for male and female patients sepa-
rately (Table 2).

The frequency of osteomyelitis complications in male patients 
was increased – 69.23% compared to female patients – 52.94%, 
but these indicators did not differ significantly. At the same time, 
men with osteomyelitis compared to men in the control group 
had a significantly reduced frequency of 3954CT genotype and 
a significantly increased frequency of 3954CC genotype in the 
IL1Β gene. It is obvious that for men, the presence even one 
3954T allele was a protective against the development of os-
teomyelitis, and the absence of this allele – genotype 3954CC 
was a risk factor for complications in the treated patients with 
osteomyelitis. And among female patients with an uncompli-
cated course of the disease, we found a significant increase in 
the prevalence of 3954TT genotype in contrast to women in the 
control group. According to the variants of the PON1 gene, we 
did not find any significant differences between genotypes fre-
quencies in the comparison groups that took into account the 
gender of the patient (Table 2).

The obtained results are shown that the IL1Β gene variants 
to determine the risk of disease and predict the complication 
course for male patients. For female patients, it was found that 
in the presence of 3954TT genotype in IL1Β gene there was no 
recurrence. The 108TT genotype in the PON1 gene increased 
the risk of developing osteomyelitis regardless of gender.

We selected IL1Β gene C3954T variant for this study as it 
is known as “the driver of inflammatory response”, which ex-
pression increases activation of the cytokine cascade [26]. The 
modifying effect of this gene variant on the increased risk of 
developing bacterial traumatic osteomyelitis has been both 
proven [10] and refuted in some population studies [25]. But the 
distinct effect of this gene variant on the activity of the corre-
sponding enzyme deserves special attention, with its increasing 
4 times for carriers of the minor genotype compared to the wild 
type. In addition to the inflammatory reaction, it is known that 
the cytokine IL-1β has a significant effect on the processes of 
proliferation, differentiation and apoptosis at the cellular level 
[16]. Optimal secretion of the cytokine IL-1β is essential for the 
recovery of patients with both bacterial and non-bacterial osteo-
myelitis. Some authors have reported abnormal regulation of the 
inflammatory response in patients with nonbacterial osteomyeli-
tis during active disease and remission due to increased produc-
tion of IL-1β mRNA compared to controls [20]. Studying IL1Β 
(C3954T) gene variants for patients with bacterial osteomyelitis 
we confirmed this result, finding out that among surveyed pa-
tients there is significantly predominant detection frequency of 
minor 3954TT genotype in the overall group of patients with-
out complications. It is known this genotype is associated with 
the most active cytokine IL-1β and, correspondingly, increased 
production of other cytokines. In addition, we found gender dif-

ferences by analyzing the distribution of IL1B genotypes among 
men and women. 

 In men, the frequency of 3954CC genotype distribution in 
IL1Β gene was significantly increased when was complicated 
course. 3954CT genotype was associated in men with a reduced 
risk of developing both osteomyelitis and its complications. And 
in female patients, association of 3954TT genotype with uncom-
plicated course of the disease were found. So, the development 
of osteomyelitis and its relapsing course may be the result dys-
regulation or depletion of inflammatory reaction or process of 
apoptosis due to genetic differences between patients.

On the other hand, the genetic effect we have identified may 
be due to the interaction of host genes with pathogens in the 
infectious focus or in the circulation [7], when more intense 
production of proinflammatory cytokine has a protective effect 
against disease progression and recurrence. Considering this, it 
may be necessary to approach the use of monoclonal antibodies 
in the treatment of bacterial osteomyelitis as opposed to non-
bacterial [13]. But it should be remembered that with prolonged 
excessive production of the cytokine IL-1β, bone resorption can 
be observed [13]. Therefore, patients with a better prognosis, 
given the variant of the IL1Β gene, nevertheless, need monitor-
ing and preventive measures considering these particularities.

Another aspect of our research was to study the clinical ef-
fects of PON1 (C108T) gene variants on development and 
course of the disease under consideration. Since many studies 
have shown that when osteomyelitis occurs, systemic oxidative 
stress enhances as a result of an imbalance between oxidants and 
antioxidants in the direction of oxidized forms and peroxidation 
of lipids grows, for the deactivation of which paraoxanase phys-
iological expression is extremely important [9, 11]. As a result 
of our study, the association of the 108TT PON1 gene genotype 
with an increased risk of osteomyelitis developing was revealed. 
We did not find in the literature any data from similar studies 
and, therefore, we cannot compare the results. However, re-
search groups have shown that patients with osteomyelitis have 
a decrease in serum paraoxonase activity and an increase in the 
concentration of lipid hydroperoxides [21]. And these data are 
indirectly confirmed by our results, because carriers the 108TT 
genotype in the PON1 gene have a lower level of PON1 enzyme 
activity. Decreased enzyme activity may due to complications in 
patients after osteosynthesis by rising the products of oxidative 
stress, including the additional effects of harmful environmental 
factors [17].

Conclusion. We identified the association between 108TT 
genotype in PON gene with increased risk of osteomyelitis 
development and the association of 3954TT genotype in IL1Β 
gene with a decreased risk of recurrent course of osteomyelitis. 
Gender differences were found in the clinical effects of IL1Β 
gene variants: in men, the prevalence of 3954CC genotype was 
significantly to be increased in recurrent course of osteomyeli-
tis; 3954CT genotype was associated with a reduced risk of os-
teomyelitis and its complications developing, while in women 
the association of 3954TT with an uncomplicated course of the 
disease was found. The obtained results are promising for pre-
dicting the risk of bacterial osteomyelitis and its complications 
including future personalized prevention strategy development.
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SUMMARY

VARIANTS OF IL1 (C3954T, RS1143634), PON1 (C108T, 
RS705379) GENES AS PROGNOSTIC MARKERS OF OS-
TEOMYELITIS RISK AND ITS COMPLICATIONS

1Kolov G., 1Grytsay M., 1Tsokalo V., 2Fishchuk L., 
2Rossokha Z.

1State Institution “Institute of Traumatology and Orthopedics 
of National Academy of Medical Sciences of Ukraine”, Kyiv; 
2State Institution “Reference-centre for Molecular Diagnostic of 
Public Health Ministry of Ukraine”, Kyiv, Ukraine

The aim of the work was to study the effect of IL1Β (C3954T, 
rs1143634), PON1 (C108T, rs705379) gene variants on the 
risk of bacterial osteomyelitis development and its complicated 
course. The study involved 56 patients with osteomyelitis – 20 
with not complicated (non-recurrent) course after treatment and 
36 with complicated (recurrent) course. The data of population 
frequencies for the European population, obtained from the open 
database of “1000 Genomes project”, were used as a control 
group.

There was significantly increased distribution frequency of 
genotype 3954TT of IL1Β in patients with uncomplicated course 
compared to the control group (χ2=6.05, p=0.014, OR=4.99 
(1.55-16.07)). And was found increased of minor genotype 
108TT of PON1 frequency in patients with osteomyelitis com-
pared to control group (χ2=4.38, p=0.036, OR=1.85(1.03-3.33)).

There were found gender differences in the clinical effects of 
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IL1Β gene variant: in men, the prevalence of genotype 3954CC 
was significantly to be increased in the patient with complicated 
osteomyelitis; genotype 3954CT was associated with a reduced 
risk of osteomyelitis and its complications developing, while in 
women was found the association of genotype 3954TT with an 
uncomplicated course of the disease.

In conclusion, this study suggests that the variants of IL1В 
and PON1 genes associated with the risk of developing bacte-
rial osteomyelitis and its complicated course and can be used 
as a prognostic marker for developing personalized prevention 
strategies.

Keywords: osteomyelitis, IL1Β, PON1, gene, gender.

РЕЗЮМЕ

ВАРИАНТЫ ГЕНОВ IL1B (С3954Т, RS1143634), PON1 
(C108T, RS705379) КАК ПРОГНОСТИЧЕСКИЕ МАР-
КЕРЫ РИСКА ОСТЕОМИЕЛИТА И ЕГО ОСЛОЖНЕ-
НИЙ

1Колов Г.Б., 1Грицай Н.П., 1Цокало В.Н., 2Фищук Л.Е., 
2Россоха З.И.

1Государственное учреждение «Институт травматоло-
гии и ортопедии НАМН Украины», Киев; 2Государственное 
учреждение «Референс-центр молекулярной диагностики 
Министерства здравоохранения Украины», Киев, Украина

Цель исследования – изучить влияние вариантов генов 
IL1Β (C3954T, rs1143634), PON1 (C108T, rs705379) на риск 
развития бактериального остеомиелита и его осложнений. 
Обследовано 56 пациентов с остеомиелитом: 20 с неослож-
ненным течением после лечения и 36 - с осложненным (ре-
цидивирующим) течением. В качестве контрольной группы 
использованы данные о частотах популяций для европей-
ского населения, полученные из открытой базы данных 
«1000 Genomes project».

Средний возраст пациентов составил 43,1±14,6 г., из них 
39 (69,6%) мужчин и 17 (30,4%) женщин. Выявлено до-
стоверное увеличение частоты распределения генотипа 
3954TT гена IL1Β у пациентов с неосложненным течени-
ем в сравнении с контрольной группой (χ2=6,05, p=0,014, 
OR=4,99 (1,55-16,07)), а также повышение частоты минор-
ного генотипа 108TT гена PON1 у пациентов с остеомиели-
том в сравнении с контрольной группой (χ2=4,38, p=0,036, 
OR=1,85 (1,03–3,33)).

Обнаружены гендерные различия в клинических эф-
фектах варианта гена IL1Β: у мужчин распространенность 
генотипа 3954CC достоверно повышена при наличии ос-
ложненного остеомиелита; генотип 3954CT ассоциирован 
со снижением риска развития остеомиелита и его осложне-
ний, тогда как у женщин обнаружена ассоциация генотипа 
3954TT с неосложненным течением заболевания.

Результаты проведенного исследования позволяют за-

ключить, что варианты генов IL1В и PON1 ассоциирова-
ны с риском развития бактериального остеомиелита, его 
осложнённого течения, что может быть использовано в 
качестве прогностического маркера при разработке пер-
сонализированных стратегий профилактики.

reziume

genebis IL1B (С3954Т, RS1143634), PON1 (C108T, 
RS705379) variantebi, rogorc osteomielitis ris-
kis da misi garTulebebis prognozuli markerebi

1g.kolovi, 1n.gricai, 1v.cokalo, 2l.fiSuki, 2z.rossoxa

1ukrainis travmatologiisa da orTopediis in-
stituti, kievi; 2molekuluri genetikis referens-
centri, kievi, ukraina

kvlevis mizans warmoadgenda genebis IL1B 
(С3954Т, RS1143634), PON1 (C108T, RS705379) varian-
tebis gavlenis Sefaseba baqteriuli osteomieli-
tis da misi garTulebebis ganviTarebis riskze. 
gamokvleulia 56 pacienti osteomielitiT: 20 
- gaurTulebeli mimdinareobiT mkurnalobis 
Semdeg, 36 - garTulebuli (morecidive) mimdina-
reobiT. sakontrolo jgufad gamoyenebuli iyo 
monacemebi populaciuri sixSiris Sesaxeb evro-
pis mosaxleobisaTvis, miRebuli monacemTa Ria 
bazidan “1000 Genomes project”.
pacientebis saSualo asakma Seadgina 43,1±14,6 w., 

maTgan 39 (69,9%) mamakaci, 17  (30,4%) qali. gamovle-
nilia geni IL1Β-is 3954TT genotipis ganawilebis 
sixSiris mateba pacientebSi gaurTulebuli mimdi-
nareobiT, sakontrolo jgufTan SedarebiT (χ2=6,05, 
p=0,014, OR=4,99 (1,55-16,07)), aseve, geni PON1-is mino-
ruli genotipis 108TT sixSiris zrda pacientebSi 
osteomielitiT sakontrolo jgufTan SedarebiT 
(χ2=4,38, p=0,036, OR=1,85 (1,03–3,33)).
aRmoCenilia genderuli gansxvavebani geni IL1Β-

is variantebis klinikur efeqtebSi: mamakacebSi 
genotipi 3954CC-is gavrceleba sarwmunod mo-
matebulia garTulebuli osteomielitis arse-
bobis pirobebSi; genotipi 3954CT asocirebulia 
osteomielitis da misi garTulebebis ganviTa-
rebis riskis SemcirebasTan, xolo qalebSi dad-
genilia genotipi 3954TT-is asociacia daavadebis 
gaurTulebel mimdinareobasTan.
Catarebuli kvlevis Sedegebi iZleva safuZvels 

daskvnisaTvis, rom genebis IL1В da PON1 varian-
tebi asocirebulia baqteriuli osteomielitis 
ganviTarebis, misi garTulebuli mimdinareobis 
riskTan, rac SeiZleba gamoyenebuli iqnas prog-
nozul markerad profilaqtikis personalizebu-
li strategiebis SemuSavebis dros.
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Achievement of clinical remission in patients with 
rheumatoid arthritis depending on the ACCP- and RF-serological status

Iaremenko O., Mykytenko G. 

O.O. Bogomolets National Medical University, Kyiv, Ukraine

Achievement of clinical remission is one of the main goals in 
the treatment of patients with rheumatoid arthritis (RA) [3,21]. 
Many studies have been conducted to identify key factors influ-
encing the frequency of disease activity lowering and remission 
achievement. Among them, the serological variant of RA in the 
onset of the disease is one of the determining predictors of the 
disease course [13,15,19,25]. Thus, the presence of antibodies 
to cyclic citrullinated peptide (ACCP) and high titers of rheu-
matoid factor (RF) in the blood of patients with RA are factors 
of the unfavorable prognosis of the disease, along with other 
determinants such as young age, increased erythrocyte sedimen-
tation rate (ESR), edema of more than 20 joints, extraarticular 
manifestations [9,27].

Most researchers agree that the frequency of RA remission 
is higher in seronegative patients [4,12,13].  However, other 
authors in their publications [5,22] describe a significantly bet-
ter response of ACCP-positive patients to methotrexate (MTX) 
treatment, including achieving remission compared with place-
bo, in contrast to seronegative patients whose treatment efficacy 
was comparable to placebo.

Literature data about the effect of ACCP and RF seropositiv-
ity on the clinical response to treatment of RA are contradic-
tory. Thus, in the scientific work of Fedele A.L. [6] a comparable 
frequency of remission achievement in patients seronegative or 
seropositive for both markers of the disease was showed. Simul-
taneously, the results of IMPROVED study showed a signifi-
cantly lower frequency of remission in patients with ACCP [26].

There is no consensus in scientific publications regarding the 
connection between the serological variant of RA and the start 
time of clinical remission. Thus, according to J. E. Pope data 
[16], the simultaneous presence of ACCP and RF in the blood of 
patients with RA is associated with a faster onset of clinical re-
mission. According to other authors [14,28] the ACCP presence 
is a predictor of the aggressive disease course with a delayed 
time of remission.

The prognostic value of not only ACCP presence but also its 
level was studied in scientific works of Lindqvist E. and Wevers-
de Boer K. [14,26]: the direct correlation between ACCP titer 
and RA progression was found. In the work of Tsutomu Takeu-
chi [23], researchers claim that high titers of both serological 
markers (ACCP and RF) in the onset of the disease are associ-
ated with a worse response to treatment. Other researchers have 
not confirmed this influence [7].

Consequently, there is no unanimity in the literature regard-
ing the correlation between the presence or ACCP/RF level and 
the frequency and onset of remission during disease modifying 
antirheumatic drug (DMARD) treatment. This encouraged us to 
conduct our own research to study this issue.

The aim: to study the correlation between the presence/ab-
sence of serological markers of RA (ACCP, RF) and the fre-
quency and timing of clinical remission of RA during DMARD 
therapy; to analyze the relationship between ACCP or RF titers 
and the possibility of achieving RA remission.

Material and methods. 128 patients with RA were enrolled 
in the study. Inclusion criteria were the following: participant 
at least 18 years of age, who provided written informed consent 
and clinically diagnosed with RA by the criteria of the American 

Rheumatological Association (ARA, 1987) [1], discontinua-
tion of previous DMARD therapy at least 3 months before the 
study, the absence of intra-articular and intramuscular injections 
of prolonged GC at least a month before the study. Exclusion 
criteria were: a history of the other rheumatic diseases, psycho-
emotional disorders, alcoholism, pregnancy and lactation dur-
ing the study period, severe liver, kidney, lung and other organ 
diseases that could significantly affect the pharmacodynamics 
of the drugs and the effectiveness of treatment, as well as those 
who did not appear on 3 visits (after 6, 12 and 24 months).

This observational descriptive cross-sectional monocentric 
study was conducted at the rheumatology departments of the 
Alexander Clinical Hospital in Kyiv, Ukraine. The duration of 
observation was 2 years. Analysis of RA activity and assessment 
of remission were performed after 6, 12 and 24 months of treat-
ment. At each stage of the study, we counted the number of pain-
ful, swollen joints, assessed changes in the patient’s condition 
on a visual analog scale (VAS), determined the level of ESR and 
CRP, as well as disease activity on scale Disease activity score 
28 (DAS28). According to EULAR recommendations, the crite-
rion of clinical remission [8] was considered to be a decrease in 
DAS28 below the level of 2.6. The early remission was consid-
ered to have been achieved during the first 6 months of therapy; 
stable - remission, which persisted throughout the observation 
period. The rate of remission in different groups of patients was 
assessed by determining the ratio of the rate of early remission 
to all cases of remission in the analyzed period.

DMARD treatment included the following drugs: MTX (7.5-
20 mg/week, on average ─ 11.6 ± 0.29 mg/week, 77 patients), 
leflunomide (LEF) (10-20 mg/day, on average ─ 19.2 ± 0.28 
mg/day, 18 patients), sulfasalazine (SS) (2 g/day, 12 patients) 
or hydroxychloroquine (HC) 200-400 mg/d (4 patients). Com-
bined DMARD therapy (MTX + SS, MTX + HC, MTX + LEF, 
LEF + HC, LEF + SS) was received by 17 patients. Before 
DMARD administration, 118 patients (92.2%) did not receive 
any DMARD, in other patients DMARD therapy (mostly MTX) 
was canceled due to the side effects 3 months before the study 
inclusion. Glucocorticoids (GC) were prescribed according to 
standard indications in initial doses from 2.5 to 30 mg/day in 
recalculation on oral prednisolone with subsequent dose reduc-
tion until discontinuation.

The RF titer was determined by the latex agglutination meth-
od (Humatex, Germany). Reference values <20 IU/ml. The level 
of anti-CCP in the blood serum was determined by enzyme-
linked immunosorbent assay (ELISA) using a standard kit from 
IBL-Hamburg (Germany) according to the manufacturer’s in-
structions. The diagnostic limit of anti-CCP was ≥15 U/ml, the 
maximum value was ≥ 345U/ml. The RF titer was considered 
low when below 55 IU/ml, high - more than 160 IU/ml, respec-
tively; the anti-CCP titer <42 U/ml was considered low, >100  
U/ml - high [Takeuchi T., 2017].

The study was conducted in accordance with the ethical prin-
ciples of the Declaration of Helsinki and Good Clinical Practice 
guidelines, and was approved by the appropriate institutional 
review boards.

IBM SPSS 22.0 software was used for statistical analysis. 
Demographics and clinical characteristics were described as 
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numbers (%) and as median (min–max). The values were com-
pared between groups of RA patients using nonparametric test 
(Mann-Whitney). To assess the probability of the difference for 
frequencies the criterion χ2, including with Yates correction, and 
Fisher’s exact method were used. When using the criterion χ2 
to assess the reliability of the difference used tabular values. P-
value < 0.05 was considered to represent statistical significance.

Results and discussion. The mean age of the included pa-
tients ranged from 23 to 81 years, disease duration - 18.4±3.18 
months (from 0.5 to 360 months), predominantly females 
(74.2%). Early RA (≤2 years) in 81.6% of cases was observed 
(95 patients). In all patients, the joint status indicators, levels of 
C-reactive protein (CRP), RF and ACCP before DMARD thera-
py were evaluated. 73 (57.0%) persons were seropositive by RF, 
83 (64.8%) - by anti-CCP. 

According to the results of serological analysis, patients were 
divided into four groups: with both ACCP and RF (ACCP + RF 
+, n=64), with one of the markers - ACCP (ACCP + RF-, n=19) 
or RF (ACCP- RF+, n=9) and with negative results (ACCP- 
RF-, n=36).

The general characteristics of the patients who were included 
in the analysis are shown in Table 1.

According to table results, there were no significant differenc-

es between the analyzed groups in age, sex, RA duration, disease 
activity, radiological changes and prescribed therapy (p>0.05). 
There was a tendency to slightly higher clinical activity (accord-
ing to DAS28) in seropositive patients. The association between 
the presence of ACCP and higher clinical and laboratory activity 
of RA was published in other scientific works [10,11,17,18].

During the 2-year follow-up, clinical remission was achieved 
in a total of 27 (21.1%) patients, including early remission in 25 
(19.5%), stable in 21 (16.4%) patients, remission occurred rap-
idly in 25 (92.6% of persons who achieved remission) patients. 
Parameters of remission depending on the serological status are 
shown in Table 2.

These data suggest that clinical remission was achieved three 
times more often in ACCP-negative patients (36.1% in ACCP-
RF- group compared with 12.5% in ACCP+RF+group, χ2=7.74, 
p<0.05; and in 33.3% ACCP-RF+ patients, that is significantly 
more than in ACCP + RF + patients, χ2=4.55, p <0.05). Early 
remission was also more common in the group of patients with-
out ACCP (respectively χ2=10.7, p<0.01 and χ2=6.69, p<0.05). 
The same tendency was shown in frequency of stable remission 
achievement (χ2=7.32 and 3.98 in individuals with double sero-
negativity compared with the groups ACCP + RF + and ACCP + 
RF-, respectively, p <0.05).

Table 1. Clinical and demographic, laboratory and radiological data of patients 
with seronegative and seropositive variants of RA before DMARD treatment

Indicators
Groups of patients with different serological variants of RA

ACCP+RF+
 (n=64)

ACCP + RF -
 (n=19)

ACCP - RF +
(n=9)

ACCP- RF -
(n=36)

Female, % 78.1 84.2 88.9 86.1

Male, % 21.9 15.8 11.1 13.9

Age, years 
Median (min–max) 

means ± SD
50 (28-70)
50.7±10.6

52 (25-69)
50.9±12.7

61 (24-81)
57,6±15.5

56 (23-70)
56,8±9.71

RA duration, mth.
Median (min–max) 

means ± SD 
14 (1-120)
19.8±21.7

7,5 (2-30)
15.9±21.1 

4 (1-120)
26.7±41.3

8 (0.5-360)
26.2±61.1

DAS28 
Median (min–max) 

means ± SD
6,14 (3.52-7.76) 

5.99±0.99
6,25 (3.26-8.30) 

6.06±1.34
5,20 (3.92-7.06)

5.61±0.99
5,37 (3.23-7.46) 

5.41±1.18

SHS, points
Median (min–max) 

means ± SD
16 (4-124)
14.7±10.9

13 (8-124)
15.3±12.5

22 (6-99)
32.5±35.3

19 (2-50)
20.0±12.1

DMARD-native pts, % 89 94.7 88.8 91.6

DMARD therapy, %
MTX
LEF
SS
HC

Combined DMARD

37
10
8
1
8

11
2
1
3
2

6
1
0
0
2

23
5
3
0
5

GC per os, % 76.5 73.6 66.6 61.1

Average GC dose, mg/d 
Median (min–max) 

means ± SD
15 (5-30)
13.8±4.75

15 (10-30)
17.5±8.44

10 (7.5-15)
11.5±3.0

10 (7.5-25)
11.8±6.65

note: SHS – radiological changes by Sharp-van der Heijde score
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Table 2. Indicators of remission depending on the serological status of RA patients 

Group of patients Remission, n (%)
Early remission, 

n (%)
Stable remission, 

n (%)
The rate of achieve-
ment remission, %

Remission in com-
bined groups, %

ACCP+RF+ 8 (12.5%) 6 (9.4%) 6 (9.4%) 75%
81.8%

ACCP+RF- 3 (15.8%) 3 (15.8%) 2 (10.5%) 66.6%

ACCP-RF+ 3 (33.3%)* 3 (33.3%)* 2 (22.2%) 66.6%
81.3%

ACCP-RF- 13 (36.1%)* 13 (36.1%)** 11 (30.5%)*& 84.6%

note: p<0.05, ** p<0.01 compared with ACCP + RF +group of patients; 
& p<0.05 compared with ACCP + RF- group of patients

Table 3. Frequency of remission depending on the titer of serological markers of RA

Titres of serological markers Patients who achieved remission Patients who didn’t  achieve remission

RF titres,  IU/ml 
Median (min–max) 

means ± SD
384 (12-768)z
257.9±233.8

192 (12-768)
293.2±257.3

Anti-CCP titres, U/ml 
Median (min–max) 

means ± SD
304 (82-360)
240.8±115.5

183 (15.5-371.1)
187.8±118.4

Fig. 1. Distribution of RF titers before the study Fig. 2. Distribution of anti-CCP titers before the study

At the same time, the rate of remission (frequency of 
early remission in the structure of general remission) in 
four analyzed groups did not differ significantly and was 
75%, 66.6%, 66.6% and 84.6%, respectively. Summarizing 
the results, it was found that in the combined group of pa-
tients positive for anti-CCP the percentage of patients who 

achieved remission did not differ from this parameters in 
the combined group of anti-CCP-negative patients (81.8% 
and 81.3%, respectively). 

The influence of anti-CCPand RF level on the frequency 
of remission was analyzed. It was found that in the group 
of seropositive patients achieved remission, the anti-CCP 

Table 4. Frequency of remission in patients with low and high RF and anti-CCP titers 

Patients who achieved remission Patients who didn’t  achieve remission 

Low titres of RF (n=21), n (%) 5 (23.8) 16 (76.2)

High titres of RF (n=45), n (%) 6 (13.3) 39 (86.7)

Low titres of anti-CCP (n=11), n (%) 0 (0) 11 (100)

High titres of anti-CCP (n=59), n (%) 7 (11.8) 52 (88.2)
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titer (240.8±38.5) did not differ significantly from this in-
dicator in the group of patients who did not achieve remission 
(187.8±13.7, p>0.05). The relationship between the RF titer 
and the frequency of remission also wasn’t found (Table 3).

Prior to the study, subgroups of RA patients depending on 
the titers of RF and anti-CCP were formed (Fig. 1 and 2).

As can be seen from the diagrams, low titers of RF and 
anti-CCP (including indicators below the reference values) 
were respectively in 43 and 35% of patients, high - in 34.4 
and 46.1% of persons. This distribution of the “low” and 
“high” titers of RA serological markers are indicated in the 
scientific work of Takeuchi T. [Takeuchi T., 2017]. According 
to the author data, the percentage of high levels of RF and 
anti-CCP was observed in approximately the same number of 
patients with RA: 33 and 58% of patients, respectively. 

Among 73 RF-positive patients, 21 individuals had low RF 
titers (<55 IU/ml IU/ml), 45 - high (> 160 IU/ml). Low levels 
of anti-CCP (<42 U/ml) were found in 11 patients, high (> 
100 U/ml) - in 59. The results of the assessment of the depen-
dence of remission on RF and anti-CCP level are presented 
in Table 4. 

As can be seen from the table, among 21 seropositive pa-
tients with low RF levels, five achieved remission, which is 
10% more often compared with the alternative group, how-
ever, the difference is insignificant (p>0.05). In the group of 
anti-CCP-positive patients no any patient with low antibody 
levels achieved remission, simultaneously in the comparison 
group RA activity decreased below 2.6 in seven individuals 
(p>0.05). Thus, according to our data, there was no correla-
tion between the level of RF/anti-CCP and the frequency of 
remission. 

Literature data [3,16] indicate that the frequency of clini-
cal remission in patients with RA ranges from 17 to 33%, 
depending on the design of the study, including the use of 
biological treatment. According to the results of a recent sys-
tematic review and meta-analysis [3], which included data 
from 31 studies (82,450 patients with RA) from scientometric 
databases MEDLINE, EMBASE, and Scopus, the remission 
rate ranged from 17.2% to 23, 5% (gradually increasing from 
3 to 24 months of treatment), which agrees with our results: 
about 22% of patients (33% seronegative, 12% - seropositive) 
achieved remission during 6 months of DMARD therapy.

The effect of serological status on the possibility of re-
mission has been studied by several scientists. In some stud-
ies [2], the frequency of remission did not depend on the se-
rological variant of RA. According to other authors [16] most 
patients in remission were ACCP-positive (43.5% of sero-
positive and 32.4% of seronegative patients with RA reached 
remission). The opposite conclusion is found in the work of 
Rönnelid J. et al. [19]: the authors of the publication consider 
ACCP-positive status to be prognostically unfavorable for 
disease progression. Thus, according to a 5-year follow-up, 
the progression of RA was more pronounced in this category 
of patients. Van der Helm-van Mil A.H. [24] in their scientific 
work also argue that remission is less likely to occur in the 
presence of ACCP in the blood of patients with RA.

Our results also show a higher frequency of clinical remis-
sion (including early) while using non-biological DMARDs 
in seronegative (by ACCP and/or RF) patients compared with 
ACCP-positive patients, including patients positive for both 
markers. One third of ACCP-negative patients had sustained 
remission during the whole 2-year follow-up period, while in 

the comparison groups stable remission was observed three 
times less often.

The time of onset of clinical remission depending on the 
serological variant of RA was studied in the work of Pope 
J.E. [16]. Thus, seropositive (by ACCP and RF) patients 
were able to achieve remission significantly faster than se-
ronegative patients. Other authors [13] argued that the ACCP 
presence causes not only a decrease in frequency but also a 
prolongation of remission start. In our work, no significant 
differences in the timing of remission in patients with differ-
ent serological status were found.

High ACCP titers in the onset of the disease, according to 
Miriovsky B.J. scientific results [15] reduce the likelihood of 
RA remission, while data from Korean researchers [20] state 
the opposite: most patients in remission were doubly seropos-
itive. According to our observations, the levels of ACCP and 
RF in patients who achieved remission did not differ from 
those in patients who failed to achieve it.

Conclusions. Within 2 years of follow-up, clinical remis-
sion by DAS28, including early remission, in RA patients 
receiving traditional synthetic DMARDs is achieved about 
three times more often in anti-CCP negative patients. Sta-
ble remission is probably more common in patients who are 
negative for both markers - RF and anti-CCP. The rate of re-
mission (the ratio of early one in the structure of the total) 
does not depend on the serological variant of the disease. The 
frequency of clinical remission does not depend on the titer 
of anti-CCP and RF in the onset of the disease.
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SUMMARY

Achievement of clinical remission in pa-
tients with rheumatoid arthritis depend-
ing on the ACCP- and RF-serological sta-
tus

Iaremenko O., Mykytenko G. 

O.O. Bogomolets National Medical University, Kyiv, Ukraine

In this clinical study, the effect of serological status of rheu-
matoid arthritis (RA) on the possibility and timing of clinical re-
mission while taking the main non-biological disease modifying 
anti-rheumatic drugs (DMARD) was analyzed. The relationship 
between presence and levels of antibodies to cyclic citrullinated 
peptide (ACCP) and/or rheumatoid factor (RF) and remission 
in RA has also been studied. It was found that the frequency 
of remission, including early one (during the first 6 months of 
treatment), is three times higher in ACCP negative patients with 
RA. The rate of remission (ratio of early to total remission) does 
not depend on the serological status: about two thirds of patients 
in all analyzed groups achieve remission in the first 6 months of 
DMARD therapy. ACCP and RF titers in the onset of the disease 
do not influence the possibility of remission achievement.

Keywords: rheumatoid arthritis, serological status, clinical 
remission, DMARD therapy.
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Резюме

ВОЗМОЖНОСТЬ ДОСТИЖЕНИЯ КЛИНИЧЕСКОЙ РЕМИССИИ У БОЛЬНЫХ 
РЕВМАТОИДНЫМ АРТРИТОМ В ЗАВИСИМОСТИ ОТ АНТИТЕЛ 

К ЦИКЛИЧЕСКОМУ ЦИТРУЛЛИНИРОВАННОМУ ПЕПТИДУ 
И РЕВМАТОИДНОГО ФАКТОРА СЕРОЛОГИЧЕСКОГО СТАТУСА 

Яременко О.Б., Микитенко А.М. 

Национальный медицинский университет им. А.А. Богомольца, Киев, Украина 

В исследовании проанализировано влияние серологиче-
ского статуса больных ревматоидным артритом (РА) на воз-
можность и время наступления клинической ремиссии при 
приеме основных небиологических базисных препаратов. 
Изучена связь между наличием и уровнем антител к ци-
клическому цитруллинированному пептиду (аЦЦП) и/или 
ревматоидному фактору (РФ) и ремиссией при РА. Установ-
лено, что частота достижения ремиссии, в том числе ранней 

(в течение первых 6 месяцев лечения) в три раза выше у 
больных РА, негативных по аЦЦП. Скорость наступления 
ремиссии (соотношение ранней в структуре общей) не за-
висит от серологического варианта заболевания: около двух 
третей пациентов во всех анализируемых группах достига-
ют ремиссии в первое полугодие базисной терапии. Титры 
аЦЦП и РФ в дебюте заболевания не влияют на вероятность 
достижения ремиссии.

reziume

klinikuri remisiis miRwevis SesaZlebloba pacientebSi revmatoiduli arTritiT 
cikluri citrulinirebuli peptidis da revmatoiduli faqtoris mimarT 

antisxeulebisagan damokidebulebiT

o.iaremenko, a.mikitenko 

a.bogomolecis saxelobis erovnuli samedicino universiteti, kievi, ukraina

kvlevaSi gaanalizebulia revmatoiduli ar-
TritiT daavadebuli pacientebis serologiuri 
statusis gavlena klinikuri remisiis dadgomis 
SesaZleblobasa da vadaze ZiriTadi arabiolo-
giuri bazisuri preparatebis miRebis pirobebSi. 
Seswavlilia kavSiri cikluri citrulinire-
buli peptidis da/an revmatoiduli faqtoris 
mimarT antisxeulebsa da revmatoiduli arTri-
tis remisias Soris. dadgenilia, rom remisiis 
miRwevis sixSire, maT Soris,  adreuli  remisiis, 
mkurnalobis pirveli eqvsi Tvis ganmavlobaSi, 

samjer ufro maRalia cikluri citrulinirebu-
li peptidis mixedviT uaryofiT pacientebSi rev-
matoiduli arTritiT. remisiis dadgomis siCqare 
(adreuli remisiis Tanafardoba saerTo remisiis 
struqturaSi) araa damokidebuli daavadebis se-
rologiur variantze: yvela gaanalizebul jguf-
Si pacientebis daaxloebiT 2/3 remisias aRwevs 
bazisuri Terapiis pirvel eqvs TveSi.  cikluri 
citrulinirebuli peptidis da/an revmatoiduli 
faqtoris antisxeulebis titri daavadebis debiut-
Si ar moqmedebs remisiis miRwevis albaTobaze.
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Western countries have been challenged with an “allergy epi-
demic” during the last three to four decades, resulting in a very 
high burden of allergic rhinitis, allergic conjunctivitis, atopic 
eczema and asthma [18]. Interestingly, there has been a parallel 
increase in the incidence rates of several autoimmune disorders, 
including multiple sclerosis, inflammatory bowel disease, rheu-
matoid arthritis and systemic lupus erythematosus (SLE) [2].

The immune system is a tightly regulated network that is able 
to maintain a balance of immune homeostasis under normal 
physiological conditions. However, under particular circum-
stances, this balance is not maintained and immune responses ei-
ther under or over react [21]. Allergy and autoimmunity are two 
potential outcomes of dysregulated immunity. They have many 
parallels and at the same time, they have many differences. They 
can be considered, in philosophic conception, to be the yin and 
yang of immunopathology [3]. However, the parallel appearance 
of allergic and autoimmune conditions in some patients may reveal 
that such aberrations of the immune system have a common patho-
physiologic mechanism [22]. Several studies showed that patients 
with primary Sjögren’s syndrome (SS) are associated with an in-
creased risk of developing asthma [24] and vice versa: it exists a 
significant relationship between atopic diseases and the risk of SLE, 
especially for females [11]. The presence of atopic triad diseases is 
significantly associated with risks of systemic lupus erythematosus, 
rheumatoid arthritis, and Sjögren syndrome, and their coexistence 
exacerbates this risk [10]. 

Allergic and autoimmune diseases are the result of a combi-
nation of congenital, genetic causes and acquired, external trig-
gering factors, which are common to a certain extent to both 
entities - infection, medications, chemicals, food, UV radiation, 
etc. Different immune mechanisms are thought to underlie al-
lergy and autoimmune disorders; a predominant Th2 response 
has been detected in allergic patients, whereas Th1-driven re-
sponse has been found in most patients with autoimmune dis-
orders [25]. An autoimmune disease occurs when the antigens 
of an organism are attacked by the autoantibodies as a result of 
disturbed self-tolerance. Antinuclear antibodies (ANA) usually 
target specific antigens in the nuclear part of the cell, although 
they can sometimes show affinity against all types of subcellular 
structures and cell organelles, including the cytoplasm, nuclei, 
nucleoli, or cell surfaces. 

Allergic reactions can be considered as abnormal IgE immune 
responses towards environmental antigens. Allergic sensitiza-
tion is the outcome of a complex interplay between the allergen 
and the host in a given environmental context [26]. It is estimat-
ed that the polysensitization are the strongest risk factors for the 
development of multimorbidity in allergy patients [20]. Among 
another factors sensitization with cross reactive allergens, be-
longing to panalergen families, determines the formation of 
distinct allergic entities, syndromes and associations [19]. Al-
though usually considered as minor allergens, sensitization to 
panallergens might be problematic as it bears the risk of devel-
oping multiple sensitizations. Clinical manifestations seem to be 
tightly connected with geographical and exposure factors [7].

The aim of our study was to evaluate antinuclear antibodies 
(ANA) in Georgian allergic patients polysensitized with cross 

reactive allergens, in order to establish connection between al-
lergic and autoimmune diseases in our population. 

Material and methods. Two groups of patients referred to 
the Center of Allergy and Immunology (Tbilisi, Georgia) were 
included in the study: patients with atopy (group 1, n=97) and 
without (group 2, n=42).Diagnostic workup was performed 
according to local and international guidelines. ImmunoCAP 
Phadiatop (Thermo Fisher Scientific, Uppsala, Sweden) serum 
test was used as first-line screening tools for allergic sensitiza-
tion. The level >0.35 KU/L was defined as positive.

For the evaluation of polysensitization the component re-
solved diagnosis was used. The detection of specific IgE to mul-
tiple allergen components was performed using the 112 com-
ponent ImmunoCAP ISAC allergen microarray immunoassay 
(Termo Fisher Scientifc, Uppsala, Sweden). ISAC is a test for 
semi-quantitative determination of IgE in serum samples. The 
solid phase in this test is provided by the surface of a plate on 
which 112 components (43 native and 69 recombinant) have 
been adsorbed and arranged in triplets. Antibody levels were ex-
pressed in standardized units, ISU-E (ISAC Standardized Unit 
for specific IgE). The measured values ranged from 0.3 to 100 
ISU-E, and values ≥ 0.30 ISU-E were considered to be posi-
tive results. Based on ISAC results atopy patients were divided 
into two subgroups: 1) allergic patient sensitized to at least one 
of the cross reactive allergen family members and 2) allergic 
patientswith mono- or poly-sensitized to species –specific aller-
gens without cross reactive allergen sensitization.

ANA Measurement. Allergic and non allergic individuals were 
screened for ANAs by IIFA (Indirect Immunofluorescence as-
say) on HEp-2 cells (Bio-Rad Laboratories, Hercules, CA).Two-
fold serial dilution in 0.01 M phosphate buffered saline (PBS) 
was used for autoantibody titration. A positive and a negative 
reference controls were tested in each slide for quality control. 
Prediluted sera were overlaid on fixed HEp-2 cells for 20 min 
at room temperature. Slides were washed for 10 min with PBS, 
overlaid with fluorescein conjugated (FITC) antiserum and incu-
bated for an additional 20 min. After a slide was washed a cover 
slip was placed over the slide with mounting medium. The slides 
were evaluated with a fluorescence microscope (ata X 600-fold 
magnification). A titer of 1:40 or higher was considered toindi-
cate ANA positivity[9].

Statistical characteristics of quantitative variables were pre-
sented as arithmetic means (x), standard deviations (SD), minimum 
(min.) and maximum (max.) values. Frequencies of qualitative 
variables were expressed as percentages. The percentage of ANA 
(+) individuals in different groups was compared by Fisher’s exact 
probability test. The threshold of statistical significance for all tests 
was set at α = 0.05. Statistical analysis of the results was carried out 
with SPSS (SPSS, Inc., Chicago, IL, USA).

Results and discussion. One hundred and thirty-nine indi-
vidual were studied. For non-atopic group the male/female 
proportion and mean age (with standard deviation) were 11/31 
(26.3%/73.8%) and 40.17± 11.97 years respectively. Slightly 
different characteristics were obtained for atopic individuals: 
male/female proportion was 55/42 (56.7%/43.3%) and mean age 
(with standard deviation) 35.72±14.34years (Table 1).

EVALUATION OF ANTINUCLEAR ANTIBODIES IN GEORGIAN ALLERGIC PATIENTS 
POLYSENSITIZED WITH CROSS REACTIVE ALLERGENS

1,2Bochorishvili E., 1Abramidze T., 1,2Gotua M. 

1Center for Allergy and Immunology, Tbilisi; 2David Tvildiani Medical University, Georgia
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Table 1. Baseline characteristics of study patients

Non-atopic
individuals n=42

Atopic individuals
n=97

Atopic individuals 
sensitized with cross 

reactive allergen
n=67

Atopic individuals without 
cross reactive allergen 

sensitization
n=30

Gender (n/%)
Male 11(26.2) 55(56.7) 41(62.2) 14(46.7)

Female 31(73.8) 42(43.3) 26 (38.8) 16(53.8)
Age (± Std. Deviation) 40.17± 11.97 35.72± 14.34 34.76 ± 14.39 37.87 ± 14.21

Clinical phenotypes (ICD10 codes) (n/%)
Acute atopic conjunctivitis 
(H10.1) NA 26(26.8) 23(34.3) 3(10.0)

Allergic rhinitis (J30) NA 56(57.7) 42(62.7) 14(46.7)
Asthma (J45) NA 15(15.5) 12 (17.9) 3 (10.0)
Atopic dermatitis (L20) NA 18(18.6) 12(17.9) 6(20.0)

Table 2. ANA positivity among different groups

Non-atopic individu-
als

n=42

Atopic individuals
n=97

Atopic individuals sensi-
tized with Cross reactive 

allergen
n=67

Atopic individuals 
without Cross reactive 
allergen sensitization

n=30
ANA positive (n%) 1(2.4) 26(26.8) 18(26.9) 8(26.7)
ANA negative (n%) 41(97.6) 71(73.2) 49(73.1) 22(73.3)

In general 67(69.1%) allergic patients were sensitized to at 
least one of the cross reactive allergen. Among them 26 (38.8%)
showed the sensitization to PR-10 family members; 19(28.4%) 
to CCDs; 18(26.9%) to profilins; 11(16.4%) to nsLTP; 10 
(14.9%) to tropomyosin; 9 (13.4%) to TLPs, 7(10.4) to serum 
albumins and 1(1.5%) patient to polcalcins (Table 1). 

In allergic patients sensitized to cross-reactive allergens al-
lergic rhinitis (42/62.7%) was the most prevalent symptom 
followed by acute allergic conjunctivitis (23/34.3%), asthma 
(12/17.9%) and atopic dermatitis (12/17.9%). In allergic patients 
without cross reactive allergen sensitization allergic rhinitis was 
also the most prevalent symptom followed by atopic dermatitis 
(6/20.0%), acute allergic conjunctivitis (3/10.0%) and asthma 
(3/10.0%) (Table 1).

All individuals involved in the study were tested for antinuclear 
auto-antibodies (ANA). Among allergic patients 26 (26.8%) tested 
positive for the presence of auto-antibodies; for non-allergic patient 
this value was only 1(2.4%).The difference was statistically signifi-
cant [(OR 13.47, 95% CI: 1.76-103.3) p=0.001)].

The ANA expression was separately evaluated for subgroups 
of polysensitized patients divided according their sensitization 
profile: 18(26.9%) patients sensitized to cross reactive aller-
gens showed positive results for ANA testing and 8(26.7%) al-

lergic patient without cross allergen sensitization were positive 
for ANA. The difference between these two subgroups was not 
statistically significant [(OR 0.86, 95% CI: 0.32-2.31) (p=0.8)] 
(Table 2). 

The morphological characteristics observed in the indirect 
immunofluorescence assay on Hep-2 cells were interpreted 
according the International Consensus on ANA staining Pat-
terns (ICAP). The positive sera showed the following pat-
terns of fluorescence: AC-2 (nuclear dense fine speckled), 
AC-4 (nuclear fine speckled), AC-8 (homogenous nucleolar) 
and AC-16 (Cytoplasmic fibrillar filamentous). The AC-2 
was only one detected pattern among non-atopic individuals 
(1/2.4%) and the most frequent pattern in allergic patients 
(19/73%). The different ANA pattern expression among the 
study groups is showed in Table 3. 

The highest titer at which the ANA positivity was observed 
was 1:160.The most frequent dilution was 1:80 (20/74.07%), 
followed by 1: 160 (4/14.8%) and 1:40 (3/11.1%).

In the ANA positive group of allergic patients the atopic der-
matitis (13/50%) and asthma (6/23.1%) were most frequently 
diagnosed, in comparison to the ANA negative group where al-
lergic rhinitis (43 /60.6%) and atopic conjunctivitis (20/28.2%) 
were most common (Table 4).

Table 3. The main types of ANA patterns observed during the study

ANA pattern Non Atopic individuals Allergenic patients sensitized 
with Cross allergens

Allergenic patients without 
Cross reactive allergen sensiti-

zation
AC-2 (n/%) 1(2.4%) 12 (17.9%) 7(23.3%)
AC-4 (n/%) NA NA 1(3.3%)
AC-8 (n/%) NA 4(6%) NA
AC-16 (n/%) NA 2(3%) NA
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Allergy and autoimmunity are characterized by localized 
inflammation that leads to the injury and/or destruction of 
target tissues. Until recently, it was generally accepted that 
the mechanisms that govern these disease processes are quite 
disparate; however, new discoveries suggest possible patho-
genesis linkage. In both cases, an increased production of IgE 
antibodies and presence of ANA in selected disease entities 
is observed [23]. 

We found that the positivity of ANA antibodies was signifi-
cantly higher in allergic patients than in the control group of 
non-atopic individuals (p= 0.001.). In our study it was showed 
that positive antinuclear antibodies were more common in the 
patients with atopic dermatitis and asthma. In comparison of 
this the percentage of allergic rhinitis, and atopic conjunctivi-
tis were higher in ANA negative allergic patients.

Data regarding the association of asthma with autoimmune 
disorders are controversial.According the study carried out by 
Tamai and al. asthma tends to involve autoimmunity associated 
with antinuclear antibody more frequently than COPD because 
asthma is the more robust factor for antinuclear antibody posi-
tivity. Another study showed that the presence of ANA is an in-
dependent risk factor in asthma for evolution with death, severe 
exacerbations, high inhaled corticosteroid intake and FEV1 de-
cline >100 ml [1].

The relationship between ANA and atopic dermatitis (AD), 
which is a chronic, genetically predisposed skin disease of type 
I immediate mechanism related to IgE antibodies, has been con-
firmed to date. Positive antinuclear antibodies (ANAs) werere-
portedin twenty to thirty percent of patients with atopic derma-
titis (AD) [9]. 

Antinuclear antibodies (ANA) are primarily significant in the 
diagnosis of systemic connective tissue diseases. The assay for 
antinuclear antibodies (ANA) is commonly used in the screen-
ing of autoantibodies in systemic autoimmune diseases, and the 
indirect immunofluorescence assay (IIFA) utilizing HEp-2 cell 
substrates remains the recommended methodology[4]. ANA de-
tection by IFA has the advantage of obtaining information on 
the IIF staining pattern, which is considered of added clinical 
value [5]. In the original ICAP classification algorithm, 28 dis-
tinct immunofluorescence patterns recognized by HEp-2 IIFA 
were defined and summarized into three main categories, com-
prising 14 nuclear, nine cytoplasmic and five mitotic patterns, 
respectively[8].

In our study the dominating pattern in allergic and in non-
allergic patient was dense fine speckled pattern (AC-2). This 
nuclear pattern of staining is strongly correlated to the presence 
of autoantibody to DFS70 and, importantly, is seen in very low 
frequency in SjS, SSc, and SLE [13,14]. These autoantibodies 
have also been detected at varied frequencies in patients with 
diverse non-SARD inflammatory and malignant conditions 
such as atopic diseases, asthma, eye diseases, and prostate 
cancer. These observations have recently stimulated vigorous 
research on their clinical and biological significance.Both in 
apparently healthy individuals as well as patients who do not 

have a systemic autoimmune rheumatic diseases (SARD)the 
AC-2 pattern may be caused by autoantibodies to other anti-
gens than DFS70 [17].

It is important fact that mono-sensitized groups and poly-
sensitized groups are immunologically different, and allergic 
indices are more severe in the poly-sensitized group [12].Con-
sidering this aspect, we examined the ANA expression in pa-
tients poly-sensitized with cross reactive allergens. In the case 
of allergens and IgE, cross-reaction is based on the binding of 
an IgE antibody to homologous allergen structuresshared linear 
orin most casesconformational epitopes (i.e., structural similari-
ties). Such structures may be conserved among proteins with 
similar functions [6].The pathogenesis-related (PR) protein 
family 10, the non-specific lipid transfer proteins (nsLTP) and 
profilins are well-known panallergens in pollen and plant foods. 
Tropomyosin is the hallmark of IgE cross-reactivity among in-
vertebrates such as shellfish, molluscs and arthropods. In ver-
tebrates, the only known panallergens are parvalbumins, the 
major fish allergens, and serum albumins, minor allergens of 
mammals [16]. Molecular based allergy diagnostic tests have 
been recently introduced in the clinical practice, allowing defin-
ing and characterizing exactly the sensitization profile [15]. The 
ImmunoCAP ISAC test is a novel molecular assay used in the 
diagnostics of allergic diseases.According the ISAC testing PR-
10, profilins, nLTP, TLP and tropomyosins are the cross-reactive 
allergens, which are significantly associated with the different 
allergic phenotypes in Georgian population. In the present study 
we investigated ANA expression in patients poly-sensitized with 
cross-reactive allergens and patients without, but did not find 
any relationship between IgE cross reactivity and ANA positiv-
ity (P=0.8).

In conclusion, we can underline that the occurrence of antinu-
clear antibodies is more frequentin atopic patients and associate 
mostly withasthma and atopic dermatitis phenotypes of allergic 
diseases. The most frequent coexisting ANA pattern is dense 
fine speckled pattern (AC-2), but the small amount of data does 
not allow for a clear definition of the relationship between auto-
immunization with DFS70 and allergic diseases. Despite the fact 
that IgE cross reactivity is of interest for various reasons in pres-
ent study didn’t showed an influence on the autoimmunization. 
The occurrence of ANA antibody inatopic patients and its role in 
allergy remains the subject for future research.

Funding. This work was funded by Shota Rustaveli National 
Science Foundation of Georgia [PHDF-19-2125].
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SUMMARY

EVALUATION OF ANTINUCLEAR ANTIBODIES IN 
GEORGIAN ALLERGIC PATIENTS POLYSENSITIZED 
WITH CROSS REACTIVE ALLERGENS

1,2Bochorishvili E., 1Abramidze T., 1,2Gotua M. 

1Center for Allergy and Immunology, Tbilisi; 2David Tvildiani 
Medical University, Georgia

Western countries have been challenged with an “allergy 
epidemic” during the last three to four decades. Interestingly, 
there has been a parallel increase in the incidence rates of sev-
eral autoimmune disorders.The aim of our study was to evaluate 
antinuclear antibodies (ANA) in Georgian allergic patientspol-
ysensitized with cross reactive allergens, in order to establish 
connection between allergic and autoimmune diseases in our 
population. 

Two groups of patients were included in the study: patients 
with atopy (group 1, n=97) and without (group 2, n=42).Immu-
noCAPPhadiatop and ISAC assay platforms were used for atopy 
screening and polysensitization patterns evaluation. Screening 
for ANAs was performed by IIFA (Indirect Immunofluorescence 
assay) on HEp-2 cells. 

In general 67(69.1%) allergic patients were sensitized to at 
least one of the cross reactive allergen. Among allergic patients 
26 (26.8%) tested positive for the presence of auto-antibodies; 
for non-allergic patient this value was only 1(2.4%). 18(26.9%) 
patients sensitized to cross reactive allergens showed positive 
results for ANA testing and 8(26.7%) allergic patient without 
cross allergen sensitization were positive for ANA. The AC-2 
was only one detected pattern among non-atopic individu-
als (1/2.4%) and the most frequent pattern in allergic patients 
(19/73%). In the ANA positive group of allergic patients the 
atopic dermatitis (13/50%) and asthma (6/23.1%) were most 
frequently diagnosed. 

The occurrence of antinuclear antibodies is more frequent 
in atopic patients and associate mostly with asthma and atopic 
dermatitis phenotypes of allergic diseases. The most frequent 
coexisting ANA pattern is dense fine speckled pattern (AC-2).
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The occurrence of ANA antibody in atopic patients and its role 
in allergy remains the subject for future research

Keywords: allergy, cross reactivity, autoimmunity, ANA an-
tibody. 

РЕЗЮМЕ

ОЦЕНКА АНТИНУКЛЕАРНЫХ АНТИТЕЛ У ПАЦИ-
ЕНТОВ С АЛЛЕРГИЕЙ, ПОЛИСЕНСИБИЛИЗИРО-
ВАННЫХ ПЕРЕКРЕСТНО-РЕАКТИВНЫМИ АЛЛЕР-
ГЕНАМИ, в грузии

1,2Бочоришвили Е.Т., 1Абрамидзе Т.Г., 1,2Готуа М.А.

1Центр аллергии и иммунологии, Тбилиси; 2Медициский уни-
верситет Давида Твилдиани, Грузия

Западные страны столкнулись с проблемой «эпидемии 
аллергии» в течение последних трех-четырех десятилетий. 
Интересно, что параллельно увеличилась частота возникно-
вения нескольких аутоиммунных заболеваний. 

Целью исследования явилась оценка антинуклеарных ан-
тител у пациентов с аллергией, полисенсибилизированных 
перекрестно-реактивными аллергенами, для установления 
связи между аллергическими и аутоиммунными заболева-
ниями в грузинской популяции. 

В исследование включены две группы пациентов: па-
циенты с атопией (группа 1, n=97) и без (группа 2, n=42). 
ImmunoCAP Phadiatop и ISAC использованы для скрининга 
атопии и оценки паттернов полисенсибилизации. Скри-
нинг антинуклеарных антител (ANA) проводили с по-
мощью непрямого иммунофлуоресцентного анализа на 
клетках HEp-2. 

67 (69,1%) пациентов с аллергией были сенсибилизирова-
ны, по крайней мере, к одному из перекрестно-реактивных 
аллергенов. Среди пациентов с и без аллергии положительный 
результат на наличие аутоантител выявлен у 26 (26,8%) и 1 
(2,4%) пациента, соответственно. Одинаковым было количе-
ство положительных результатов теста на ANA для пациентов 
с и без сенсибилизации к перекрестно-реактивным аллерге-
нам. AC-2 был единственным выявленным паттерном среди 
лиц, не страдающих атопией (1/2,4%) и наиболее частым пат-
терном у пациентов с аллергией (19/73%). В группе пациентов 
с аллергией, положительной на ANA, чаще диагностировались 
атопический дерматит (13/50%) и астма (6/23,1%). 

Присутсвие антинуклеарных антител чаще встречается у 
пациентов с атопией и связано, в основном, с фенотипами 
астмы и атопического дерматита. Наиболее частым сосуще-
ствующим паттерном ANA является плотный мелкий крап-
чатый паттерн (AC-2). Возникновение ANA у пациентов с 
атопией и их роль в развитии аллергии является предметом 
будущих исследований.

reziume

saqarTveloSi antinuklearuli antisxeulebis 
Seswavla jvaredinad moreagire alergenebiT 
polisensibilizirebul pacientebSi

1,2e.boWoriSvili, 1T.abramiZe, 1,2m. goTua

1alergiisa da imunologiis centri, Tbilisi; 2da-
viT tvildianis samedicino universiteti, Tbili-
si, saqarTvelo

kvlevis mizans warmoadgenda saqarTvelos po-
pulaciis magaliTze alergiasa da autoimunur 
daavadebebs Soris kavSiris dadgena, antinuklea-
ruli antisxeulebis arsebobis Seswavla aler-
giul pacintebSi, romlebic polisensibilizire-
bulni arian jvaredinad moreagire alergenebiT. 
kvlevaSi CarTuli iyo pacientebis ori jgufi: 

pacientebi atopiiT (jgufi 1, n=97) da atopiis 
gareSe (jgufi 2, n=42). ImmunoCAP Phadiatop da ISAC 
testirebis platformebi gamoyebenuli iyo ato-
piis skriningisa da polisensibilizaciis maxa-
siaTeblebis Sesaswavlad. antinuklearuli anti-
sxeulebis (ANA) gansazRvra ganxorcielda HEp-2 
ujredul xazebze arapirdapiri imunofluores-
cenciis meTodiT. 
alergiuli pacientebidan 67  (69.1%)-s aReniSne-

boda sensibilizacia sul mcire erTi jvaredi-
nad moreagire alergenuli ojaxis warmomadge-
nelze. aseve, alergiuli pacientebidan 26 (26.8%) 
aRmoCnda pozitiuri ANA-s mimarT; araalergi-
uli pacientebisTvis ki es maCvenebeli Seadgen-
da 1 (2.4%)-s. jvaredinad moreagire alergenebiT 
sensibilizirebul da arasensibilizebul pa-
cintebSi ANA-s dadebiToba iyo erTgvarovani. 
AC-2 morfologiuri suraTi warmoadgenda ara-
atopiur pacientebSi erTaderT (1/2.4%) da aler-
giul pacientebSi yvelaze xSir (19/73%) imuno-
fluorescentul naTebis tips. dadebiTi ANA-s 
mqone alergiul pacientebSi atopiuri dermati-
ti (13/50%) da asTma (6/23.1%) warmoadgenda yvelze 
xSir alergiul fenotips. 

ANA-s dadebiToba ufro maRali iyo ato-
piur pacientebSi da is umeteswilad asTmasTan 
da atopiur dermatitTan asocirdeboda. AC-2 
(mkvrivi, wvrili, laqovani) morfologiuri su-
raTi warmoadgenda yvelaze xSirad gamovle-
nil AANA-s naTebis tips. ANA-s Tanaarseboba 
atopiur pacientebSi da misi rolis Seswavla 
alergiis CamoyalibebaSi Semdgomi kvlevebis 
sagans warmoadgens.
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ПРИРОДНЫЕ ЛЕЧЕБНЫЕ ФАКТОРЫ В МЕДИЦИНСКОЙ РЕАБИЛИТАЦИИ ПАЦИЕНТОВ 
С ПОСТКОВИДНЫМ СИНДРОМОМ НА АМБУЛАТОРНОМ ЭТАПЕ

1,2Кайсинова А.С., 3Ачабаева А.Б., 4Старокожко Л.Е., 4Гайдамака И.И., 5Кайсинова Е.К., 5Казаков В.Ф.
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Минздрава России; 5ФГБОУ ВО Первый Московский государственный медицинский университет имени И.М. Сеченова 

Минздрава России (Сеченовский университет), Россия

Включение в патологический процесс самых различных 
тканей и органов-мишеней при новой коронавирусной инфек-
ции COVID-19 диктует необходимость использования таких 
средств и технологий, которые оказывают позитивное влия-
ние на все основные уровни иерархии человеческого организ-
ма [1-3]. Опыт отечественных и зарубежных исследователей 
свидетельствует, что после перенесенной коронавирусной 
инфекции у пациентов длительное время сохраняется напря-
женность процессов адаптации с вегетативным дисбалансом 
на фоне снижения физической активности [4-6]. 

Известные лечебные эффекты природных факторов, их 
способность позитивно воздействовать на основные жизне-
обеспечивающие системы организма являются основанием 
к применению в реабилитационных программах пациен-
тов, перенесших коронавирусную инфекцию COVID-19, на 
третьем амбулаторном этапе [7,8]. Их способность воздей-
ствовать на жизнеобеспечивающие системы организма под-
тверждена многочисленными исследованиями и проявляет-
ся в восстановлении адаптационных резервов организма, 
физического и психического здоровья [9-12]. 

В лечебно-реабилитационные программы данного кон-
тингента целесообразно включение высокоэффективных 
фитокомплексов. Так, разнообразный химический состав 
биологически активных соединений корня солодки опреде-
ляет уникальную терапевтическую широту и разнообразие 
фармакологически важных эффектов ее препаратов на орга-
низм человека [13,14].

Литературный анализ показал отсутствие научно-исследо-
вательских работ по комплексному применению природных 
лечебных факторов и фитопрепаратов в медицинской реабили-
тации пациентов с постковидным синдромом, что послужило 
основанием к проведению настоящего исследования.

Цель исследования - определить терапевтическую эффек-
тивность медицинской реабилитации пациентов с постко-
видным синдромом на амбулаторном этапе с включением 
природных лечебных факторов и фитопрепаратов в реаби-
литационные программы.

Материал и методы. В условиях курорта Нальчик на 
базе Отделения физиотерапии и лечебной физкультуры 
Межрайонной многопрофильной больницы проведено от-
крытое рандомизированное когортное исследование, в кото-
рое были включены 64 пациента, перенесших новую коро-
навирусную инфекцию COVID-19. 

Критерии включения в исследование: пациенты, перенес-
шие вирусную пневмонию, ассоциированную с новой корона-
вирусной инфекцией COVID-19, имеющие реабилитационный 
потенциал (оценка состояния пациента по шкале реабилитаци-
онной маршрутизации – 2-3 балла); возраст от 18 до 65 лет; пол 
мужской и женский; стабильные показатели сатурации; ста-
бильные рентгенологические или ультразвуковые показатели; 
информированное добровольное согласие на проведение ме-

дицинской реабилитации в амбулаторных условиях. Критерии 
невключения в исследование: общие противопоказания к про-
ведению ЛФК; легочно-сердечная недостаточность II и выше 
стадии; психические заболевания; гнойные воспалительные 
болезни легких; заболевания костно-мышечной системы с на-
рушением функции суставов; высокий риск развития тромбоза 
или эмболии кровеносных сосудов. Критерии исключения из 
исследования: резкое ухудшение общесоматического состоя-
ния пациента; сатурация < 90%; повышение частоты сердеч-
ных сокращений более чем на 50% от исходной величины; ча-
стота дыхательных движений более 25 в мин; отказ пациента 
от участия в исследовании.

Методом простой рандомизации сформировано 2 группы: 
пациенты группы сравнения (ГС, n=30) получали per os слабо-
минерализованную минеральную воду «Нальчик», из расчета 
3-3,5 мл/кг массы тела, 3 раза в день, за 40 минут до еды, в 
теплом виде; терренкур на маршруте среднегорного природ-
ного парка курорта Нальчик (гора Большая Кизиловка, тропа 
здоровья «1000 ступеней»), умеренный темп ходьбы – до 4 
км/час, протяженность 2600 м; лечебную физкультуру в зале 
(дыхательные и физические упражнения), длительностью 30 
минут, 12 процедур, через день и фитотерапию с использова-
нием густого экстракта корня солодки в виде пенных коктей-
лей (1,5% раствор густого экстракта корня солодки, 200 см3, 
за 20 минут до еды, 1 раз в день, № 12 на курс лечения) и рек-
тальных суппозиториев по 0,75 г, 2 раза в день, в течение 20 
дней); в основной группе (ОГ) 34 больным назначены сочетан-
ные процедуры терренкура, лечебной физкультуры и группо-
вой психотерапии в рамках природной аэроионофитотерапии 
– терренкур по щадяще-тренирующему режиму (умеренный 
темп ходьбы – до 4 км/час), при этом на трех специально вы-
бранных лечебных площадках парка с оптимальным режимом 
природной аэроионизации проводились занятия лечебной физ-
культуры (дыхательные и физические упражнения в течение 
15 мин.) и сеансы групповой психотерапии в течение 15 мин. 

С целью контроля реабилитационных мероприятий в начале 
и по окончании курса проводились: оценка степени одышки 
по шкале одышки «Medical Research Council» (mМRC); дви-
гательной активности с применением функциональной пробы 
теста 6-минутной ходьбы (ТШХ); сатурации методом пуль-
соксиметрии; определение уровня глицирризиновой кислоты 
в сыворотке крови проводилось методом ультрафиолетовой 
спектрофотометрии; изучение психоэмоционального статуса 
с применением Госпитальной шкалы тревоги и депрессии; 
определение состояния вегетативной нервной системы (ВНС) 
- методом кардиоинтервалографии на аппаратно-программном 
комплексе фирмы «Нейрософт» (Россия) по показателям ам-
плитуды моды, характеризующей состояние симпатического 
отдела, вариационного размаха – парасимпатического отдела, 
индекса напряжения – показателя степени напряжения ком-
пенсаторных механизмов организма.
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Таблица 1. Динамика клинико-функциональных и биохимических показателей у пациентов с постковидным синдромом

Показатель Период 
лечения

Группа сравнения 
(n=30)

Me (Q1; Q3)

Основная группа
(n=30)

Me (Q1; Q3)

p, достовер-
ность раз-
личий до и 
после в ГС

p, достовер-
ность раз-
личий до и 
после в ОГ

p, достовер-
ность раз-

личий между 
группами

Тест 6-ти минутной ходьбы

Пройденное 
расстояние, м

До 412 (399; 427) 399 (384; 414)
<0,001 <0,0001 <0,0001

После 486 (471; 501) 548 (533; 563)

Сатурация

SpO2, %
До 94 (89; 99) 94 (90; 98)

- - -
После 95 (90; 99) 97 (93; 101)

Шкала oдышки «Medical Research Council»

Выраженность 
одышки, баллы

До 1,56 1,62
<0,01 <0,001 =0,0025

После 1,04 0,43

Госпитальная шкала тревоги и депрессии

Выраженность 
тревоги/

депрессии, баллы

До 6,21 6,34
<0,001 <0,0001 <0,0001

После 4,28 2,53

Кардиоинтервалография

Амплитуда моды, 
ус лед.

До 39,1 (37,6; 40,6) 40,6 (39,1; 42,0)
<0,0001 <0,0001 =0,04485

После 34,3 (32,8; 35,9) 32,0 (31,5; 33,5)

Вариационный 
размах, усл. Ед.

До 0,115 (0,113; 0,118) 0,116 (0,113; 
0,118)

<0,05 <0,01 <0,001
После 0,134 (0,128; 0,140) 0,142 (0,132; 

0,151)

Индекс 
напряжения, усл. 

Ед.

До 203 (195; 213) 201 (192; 209)
<0,01 <0,001 <0,001

После 174 (166; 182) 109 (101; 117)

Определение уровня глицирризиновой кислоты в сыворотке крови

Уровень 
глицирризиновой 

кислоты, %

До 0,07 (0,06;0,08) 0,06 (0,05; 0,07)
- <0,01 -

После 0,09 (0,08;0,1) 0,11 (0,10; 0,13)

Статистический анализ проведен с использованием непа-
раметрических критериев: для сравнения зависимых пере-
менных использовали критерии Вилкоксона и двухфактор-
ный дисперсионный анализ; количественные показатели, 
распределение которых отличалось от нормального, опи-
сывались при помощи значений медианы (Ме), нижнего и 
верхнего квартилей (Q1-Q3).

Результаты и обсуждение. Проведенный в сравнитель-
ном аспекте анализ выявил, что по окончании курса меди-
цинской реабилитации почти все межгрупповые показатели 
имели статистическое различие (p<0,05), таблица 1.

К концу курса медицинской реабилитации у пациентов 
ГС сохранялась умеренно выраженная одышка, что вызва-
ло необходимость их существенно ограничить физические 
нагрузки – время от времени останавливаться при ходьбе, 
при этом повышение толерантности к физической нагруз-
ке по ТШХ произошло на 13,4% (p<0,001), а у больных ОГ 
– на 27,2% (p<0,0001). Сатурация (SрО2), измерение кото-
рой осуществлялось пульсоксиметром, в обеих группах 

достигла нормативных значений, при несущественном пре-
имуществе положительной динамики в ОГ. Выраженность 
одышки по mМRC в ОГ уменьшилась на 73,5% (p<0,001), 
в ГС – на 33,3% (p<0,01). Корреляционный анализ показал 
сопряженность данного показателя с параметрами сатура-
ции (r=+0,62; р<0,001) и степенью выраженности одышки 
(r=-0,54; р<0,001). Следует отметить, что у пациентов ОГ, 
пройденное расстояние составило 548 м и более, частота 
дыхательных движений была меньше при больших показа-
телях сатурации.

Хорошо известные антистрессорный, ваготонизирующий 
и адаптогенный эффекты природной аэроионофитотера-
пии обеспечили улучшение показателей психологического 
тестирования [15], причем положительная динамика ока-
залась достоверно значимо выше по отношению к анало-
гичным показателям в ГС. Так, выраженность тревожно-де-
прессивных проявлений по Госпитальной шкале тревоги и 
депрессии у пациентов ОГ снизилась на 60,0% (p<0,0001), 
ГС – на 31,0% (p<0,001). 
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О нивелировании преобладания симпатической активно-
сти в регуляции сердечной деятельности свидетельствова-
ла динамика показателей кардиоинтервалографии: индекс 
напряжения адаптационных процессов в ОГ снизился на 
45,8% (p<0,001), ГС – на 14,3% (p<0,01).

Необходимо отметить, что применение фитотерапии в 
виде пенных коктейлей и ректальных суппозиториев на ос-
нове густого экстракта солодки голой в обеих группах спо-
собствовало снижению уровня глицирризиновой кислоты в 
сыворотке крови: в ОГ – на 45,5% (p<0,01), в ГС – на 22,2% 
(p>0,05).

Матричный корреляционный анализ показал сопряжен-
ность снижения индекса напряжения адаптационных про-
цессов с данными ТШХ (r=-0,58; р<0,001), уровнем глицир-
ризиновой кислоты в сыворотке крови (r=-0,63; р<0,001).

После проведенной амбулаторной медицинской реаби-
литации пациентов, перенесших новую коронавирусную 
инфекцию COVID-19, по разработанной нами методике, до-
стоверно значимая положительная динамика отмечалась в 
91,2% случаев, тогда как в ГС – всего в 76,7%. 

Очевидное достоверно значимое (p<0,05) улучшение 
клинико-функциональных и биохимических показателей 
у пациентов с постковидным синдромом обусловлено, во-
первых, использованием питьевой минеральной воды в 
обеих группах, курсовой прием которой способствует мо-
билизации саногенетических резервов организма, коррек-
ции метаболических процессов. Во-вторых, в настоящее 
время в лечении больных с новой коронавирусной инфек-
цией COVID-19 предпочтения заслуживает таргетное воз-
действие на вирус, для чего нами в обеих группах были 
использованы фитопрепараты биологически активных со-
единений корня солодки в виде пенных коктейлей и рек-
тальных суппозиториев, обладающих иммуномодулирую-
щими, противовоспалительными, фибринолитическими, 
мембраноактивными эффектами, которые способствовали 
существенному повышению эффективности реабилитаци-
онных мероприятий. В-третьих, разработанный пятигор-
скими курортологами метод природной аэроионофитоте-
рапии – сочетание дозированной тренирующей ходьбы и 
направленной климатоландшафтотерапии, обладающий 
адаптогенным, антистрессорным, ваготонизирующим 
лечебными эффектами, в сочетании с фзическими трени-
ровками и психотерапией способствует повышению адап-
тационного потенциала, восстановлению баланса между 
симпатическим и парасимпатическим отделами ВНС. 
При этом трехкратное проведение физических упражне-
ний и групповой психотерапии на трех площадках парка 
с оптимальным режимом природной аэроионизации обе-
спечивает существенное снижение интенсивности тре-
вожно-депрессивных проявлений, повышение толерант-
ности к физической нагрузке.

Вывод. Разработана новая методика медицинской реаби-
литации пациентов с постковидным синдромом на амбула-
торном этапе с использованием фитотерапии в виде густого 
экстракта корня солодки и применением на маршруте сред-
негорного природного парка курорта Нальчик природной 
аэроионофитотерапии, лечебной физкультуры, психотера-
пии, достоверно значимо (р<0,05) способствующая оптими-
зации реабилитационных мероприятий.
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The purpose of the research is to study therapeutic efficiency 
of medical rehabilitation of patients with Post-COVID-19 syn-
drome at outpatient treatment stage including natural therapeutic 
factors and phyto products in rehabilitation programme.

In Nalchik resort 64 patients suffering from corona virus dis-
ease COVID-19 have been examined. They were distributed 
into 2 groups. 30 patients of the group of comparison were pre-
scribed mineral water «Nalchik», exercise therapy, foam cock-
tails and rectal suppositories with thick licorice root extract. 34 
patients of the main group additionally had natural aeroiono-
phyto therapy along the route of mid-mountain natural park of 
Nalchik resort in combination with exercise therapy and group 
psychotherapy in park curative grounds and nitrogen thermal 
baths. The effectiveness was assessed with the help of the scale 
«Medical Research Council» (mMRC), the level of glycyrrhic 
acid in blood serum, functional tests, cardiointervalography in 
dynamics.

The conducted comparative analysis proved the ability of 
natural therapeutic factors to influence the main life-supporting 
body systems positively. Therefore, the patients of the main 
group had a reduction of apnea by 29,4% (p<0,01) in compari-
son with the primary data, increase in adaptation capacity, on 
average, by 42,4% (p<0,01), improvement of physical activity, on 
average, by 36,2% (p<0,01), normalization of hemodynamic pa-
rameters. It was significantly better (by 20-25%, p<0,05) compared 
to the treatment in the group of comparison. There has been de-
veloped a new method of medical rehabilitation of patients with 
Post-COVID-19 syndrome at outpatient treatment stage including 
phytotherapy with licorice root extract and natural aeroionophyto 
therapy,  exercise therapy, psychotherapy along the route of mid-
mountain natural park in Nalchik resort, which significantly pro-
motes (p<0,05) optimization of rehabilitation activities.

Keywords: post-COVID-19 syndrome, medical rehabilita-
tion, natural therapeutic factors, phyto products.
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Цель исследования - определить терапевтическую эффек-
тивность медицинской реабилитации пациентов с постко-
видным синдромом на амбулаторном этапе с включением в 
реабилитационные программы природных лечебных факто-
ров и фитопрепаратов.

В условиях курорта Нальчик наблюдались 64 пациента, 
перенесших коронавирусную инфекцию COVID-19. Боль-
ные были распределены на 2 группы: группу сравнения 
составили 30 пациентов, которые получали питьевую ми-
неральную воду «Нальчик», лечебную физкультуру, пенные 
коктейли и ректальные суппозитории с густым экстрактом 
корня солодки; основную группу составили 34 пациента, 
которым дополнительно назначена природная аэроионо-
фитотерапия на маршруте среднегорного природного пар-
ка курорта Нальчик в сочетании с лечебной физкультурой 
и групповой психотерапией на лечебных площадках парка. 
Оценка эффективности лечения проведена с применением 

шкалы «Medical Research Council», Госпитальной шкалы 
тревоги и депрессии; определяли уровень глицирризиновой 
кислоты в сыворотке крови, функциональные пробы, кардио-
интервалографию в динамике.

Проведенный сравнительный анализ показал способ-
ность природных лечебных факторов позитивно воздей-
ствовать на основные жизнеобеспечивающие системы 
организма: у пациентов основной группы в сравнении с 
исходными данными выявлено уменьшение одышки на 
29,4% (р<0,01); повышение адаптационного потенциа-
ла, в среднем, на 42,4% (р<0,01); улучшение физической 
активности, в среднем, на 36,2% (р<0,01); нормализация 
гемодинамических показателей. Вышеуказанные показа-
тели пациентов основной группы на 20-25% превышают 
таковые в группе сравнения (p<0,05).

Разработанная новая методика медицинской реабилита-
ции пациентов с постковидным синдромом с использова-
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нием на амбулаторном этапе фитотерапии в виде густого 
экстракта корня солодки и применением на маршруте сред-
негорного природного парка курорта Нальчик природной 
аэроионофитотерапии, лечебной физкультуры, психотера-
пии достоверно значимо (р<0,05) способствует оптимиза-
ции реабилитационных мероприятий.

reziume
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sindromiT pacientebis samedicino reabilitaci-
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1,2a.kaisinova, 3a.aCabaeva, 4l.starokoJko, 
4i.gaidamaka, 5e.kaisinova, 5v. kazakovi

1federaluri samedicino-biologiuri saagen-
tos Crdilokavkasiis federaluri samecnie-
ro-klinikuri centri, esentuki; 2piatigorskis 
samedicino-farmacevtuli instituti – volgo-
gradis sa-xelmwifo samedicino universitetis 
filiali; 3yabardo-balkareTis x.berbekovis sax. 
saxel-mwifo universitetis samedicino instituti, 
nalCiki; 4stavropolis saxelmwifo samedicino 
universiteti; 5moskovis i.seCenovis sax. pirveli 
saxelmwifo samedicino universiteti (seCenovis 
universiteti), ruseTi

kvlevis mizans warmoadgenda postkoviduri 
sindromiT pacientebis samedicino reabilita-
ciis Terapiuli efeqturobis Sefaseba ambula-
toriul etapze sareabilitacio programebSi 
bunebrivi samkurnalo faqtorebis da fitoprepa-
ratebis CarTvis pirobebSi.
kurort nalCikSi dakvirvebis qveS imyofeboda 

koronavirusuli COVID-19-infeqciagadatanili 
64  pacienti. pacientebi daiyo 2 jgufad: Sedarebis 

jgufi Seadgina 30 pacientma, romlebic iRebdnen 
mineralur sasmel wyals “nalCiki”, samkurnalo 
fizkuluturas, qafian koqteilebs da reqtalur 
sanTlebs Zirtkbilas fesvis sqeli eqstarqtiT. 
ZiriTadi jgufi Seadgina 34  pacientma, romelTac 
damatebiT daniSnuli hqondaT bunebrivi aeroiono-
fitoTerapia kurort nalCikis bunebrivi parkis 
Sua mTianeTis marSrutze, samkurnalo fizkul-
turasTan da jgufur fsiqoTerapiasTan erTad 
parkis samkurnalo moednebze. mkurnalobis efeq-
turoba Sefasebulia “Medical Research Council”-is 
skalis gamoyenebiT, SfoTvisa da depresiis hos-
pitaluri skaliT; ganisazRvreboda gliciri-
zebuli mJavas done sisxlis SratSi, funqciuri 
sinjebi, kardiointervalografia dinamikaSi.
Catarebuli SedarebiTi analiziT gamovlinda 

bunebrivi samkurnalo faqtorebis unari dadebi-
Tad imoqmedos organizmis ZiriTad sasicocxlo 
sistemebze: ZiriTadi jgufis pacientebSi, sawyis 
monacemebTan SedarebiT, gamovlinda qoSinis Sem-
cireba 29,4%-iT (р<0,01), adaptaciuri potencia-
lis momateba, saSualod, 42,4%-iT (р<0,01), fizi-
kuri aqtivobis gaumjobeseba, saSualod, 36,2%-iT 
(р<0,01), hemodinamikuri maCveneblebis normalize-
ba. aRniSnuli maCveneblebi ZiriTadi jgufis pa-
cientebSi 20-25%-iT aRemateba aseTebs Sedarebis 
jgufSi (p<0,05).
postkoviduri sindromiT pacientebis samedi-

cino reabilitaciis axali SemuSavebuli meTo-
dika ambulatoriul etapze fitoTerapiis saxiT 
Zirtkbilas fesvis sqeli eqstarqtis da bunebri-
vi aeroionofitoTerapiis CarTviT kurort nal-
Cikis bunebrivi parkis Sua mTianeTis marSrut-
ze, aseve, samkurnalo fizkulturisa da jgufur 
fsiqoTerapiis gamoyenebiT sarwmunod (р<0,05) 
uwyobs xels sareabilitacio RonisZiebaTa op-
timizebas.

INFLUENCE OF VARIOUS FACTORS ON THE VITAMIN D LEVELS
IN MENOPAUSAL WOMEN LIVING IN KVEMO KARTLI 

1Panchulidze M., 2Grdzelidze T., 1Kvanchakhadze R.

1University of Georgia; 2Akaki Tsereteli State University, Kutaisi, Georgia

Vitamin D, the same as calciferol, the “vitamin of the sun”, 
the hormone D is produced endogenously in the skin with the 
help of the sun’s ultraviolet rays. Vitamin D enters the human 
body from the surface of the body and is converted into an active 
form in the liver and kidneys, Vitamin D belongs to the group 
of fat-soluble vitamins and is also present in food, although in 
very limited quantities. It participates in the metabolism of cal-
cium and phosphorus, plays an important role in the functioning 
of the musculoskeletal system, although in recent years special 

importance has been attached to the treatment and prevention 
of diseases such as diabetes, tuberculosis, cardiovascular, ner-
vous, autoimmune diseases, and others [3]. Its role as an im-
munomodulator was particularly prominent during the Covid 19 
pandemic.

The history of the study of vitamin D dates back to ancient 
times when historical sources described disease rickets in chil-
dren associated with vitamin D deficiency. Approximately 1 
billion people worldwide have vitamin D deficiency and it is 
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mainly reported in the elderly, obese and hospitalized patients. 
Vitamin D synthesis is closely related to human lifestyle, eat-
ing habits, fortified food intake, alimentary obesity, reduced ex-
posure to the sun, sex, clothing style, aging (above 50 years), 
socioeconomic status, social status, life In megapolis, skin pig-
mentation, degree of air pollution, etc [2,5,6]. 

According to recent ranking publications, vitamin D defi-
ciency during postmenopause is sharply highlighted, vitamin D 
deficiency in women during this period correlates with meta-
bolic syndrome, arterial hypertension, ischemic heart disease, 
dyslipidemia, diabetes mellitus, and others. Relatively scarce 
information is available on menopausal women with vitamin 
D deficiency and its association with various environmental 
factors. The cause of vitamin D deficiency during menopause 
may be various, e.g metabolic changes in the woman during the 
menstrual period and Body mass index, nutritional characteris-
tics [8]. Considering the fact, that vitamin D deficiency during 
menopause can act as a predictor of complications developed in 
postmenopause, special attention should be paid to studying its 
level in this period [1]. To overcome vitamin D deficiency, rec-
ommendations should concern not only clinical factors but also 
the duration of exposure to sunlight, skin pigmentation, eating 
habits, age, sex, weight index, clothing and work style charac-
teristics, air pollution, season, etc.

At present, there is no population study on D deficiency in 
Georgia, according to which data on vitamin D deficiency can be 
summarized in terms of gender, ethnicity and age. However, the 
National center of disease control of Georgia in collaboration 
with the center of disease control of Atlanta had been working 
on a project “Strengthening Micronutrient Deficit Surveillance 
in Georgia”(2018-2019). The aim of the project was to estab-
lish an effective system of nutritional supervision and to obtain 
basic information on micronutrient deficiencies. In 4 selected 
regions, Tbilisi, Kakheti, Adjara, and Samegrelo, 5 nutritional 
status indicators were studied: iron, calcium, vitamin D, folate, 
and iodine. Vitamin D deficiency was present in about 32% of 
the children examined, calcium deficiency in about 18%. Signs 
of rickets were detected in 32% of children aged 1 to 2 years.

Based on international experience, it is interesting to study the 
quality of health and level of D vitamin in Menopausal females, 
from a region with an ethnically diverse population and industrial 
production, playing an important role in the country’s economic de-
velopment. Kvemo Kartli is a good example of such a region. 

 Considering above mentioned issues, the attempt to study the 
prevalence of vitamin D deficiency in the blood, even in certain 
groups of the population, is particularly important and useful in 
the country, in order to strengthen lifestyle modification recom-
mendations as well as drug prevention strategies.

The aim of the study was to study the level of vitamin D in 
menopausal women aged 47-54 living in Kvemo Kartli region 
(in particular, in the city of Rustavi and its surroundings); to 
determine the relationship between various factors and vitamin 
D deficiency; to formulate recommendations about efficient pre-
ventive activities based on epidemiologic study results.

The following tasks were identified to achieve the aim of the 
study. 

1. To single out the target group of menopausal women aged 
47-54, living In the Kvemo Kartli region (in particular, in the 
city of Rustavi and its surroundings)

2. To determine the relationship between the degree of exposure 
to the sun, type of work, clothing style, season, air pollution and 
other factors with the level of vitamin D in the same population, 
Using descriptive and analytical methods of the study results.

3.To develop recommendations for effective preventive ac-
tivities to reduce the prevalence of vitamin D deficiency in the 
blood and to reduce the burden of menopausal complaints and 
complications in the population of women aged 47-54.

Material and methods. Cross-sectional (prevalence) re-
search was conducted in three different medical institutions in 
Rustavi with a high number of patients. The study population 
involved women aged 47-54 years who had not received vitamin 
D supplements or other food supplements in the last 2 months. 
It was also taken into account that these women should not have 
had diseases that alter the metabolism of vitamin D, such as 
disease of liver and kidney, metabolic disorders of the bones, 
malabsorption, hypercortisolism, malignant tumors, sedentary 
lifestyle> 1 week, having history of taking drugs affecting bone 
marrow etc.

The research was conducted using standard questionnaire , 
which revealed various factors affecting the level of vitamin D 
(sun exposure, clothing style, traditions, type of work, frequency 
of use of sunscreens, being outdoors during the day and work-
ing, nutritional characteristics, social conditions, etc.) as well as 
Demographic characteristics. Half of the study population un-
derwent blood vitamin D screening in late autumn, the other half 
in spring (April, May). 

 The study population was selected among women visiting 
clinics due to various medical issues. 

The abnormal course of menopause was not a criterion for 
inclusion in the study. Vitamin D level in blood plasma was as-
sessed by determining the 25 (OH) D by the immunoenzymatic 
method.

Results and discussion. Of the 198 females surveyed, 53% 
was from urban-area and 47% from rural area. 

Fig. 1. Age distribution of respondents

According to the nationality, the respondents were distributed 
as follows: Georgian - 108 (55%), Azerbaijani - 75 (38%), Ar-
menian - 6 (3%) and Russian - 9 (4%).

Fig.2. Distribution of respondents by nationality

In Georgia (Kvemo Kartli region) most of the food is not forti-
fied with vitamin D, therefore the synthesis and level of vitamin 
D in the blood of women living in this region should largely 
depend on the effects of sunlight. There are various factors to 

consider, including the style of dress. 
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Fig. 3. Distribution of respondents by place of residence

The style of women’s clothing and dress in the Kvemo Kartli 
region is conditioned by ethnic and religious diversity. Europe-
an, Eastern and local (Caucasian) styles make a great contribu-
tion to the development of the culture of dress and clothing. The 
socio-economic level of women living in Kvemo Kartli is not 
different from each other and does not depend on their ethnic 
origin. Over the past decades, their attire, food traditions have 
undergone a transformation and are now approaching urban 
standards.

As mentioned, the majority of respondents were Georgian 
-108 (55%) and Azerbaijani-75 (38) women. Accordingly, we 
studied the style of dress of women of this nationality at the 
level of vitamin D, in contrast to Georgian women in this region, 
Azerbaijani women often wear headscarves for cultural and re-
ligious reasons, thus helping to limit the impact of sunlight on 
the skin and vitamin D synthesis in the skin. Respondents were 
divided into 3 categories based on their clothing: open style, 
closed style and headscarf.

Fig. 4. Percentage distribution of respondents by nationality 
and style of dress

32% of Georgian respondents wore closed clothes and 68% 
wore open clothes. None of them wore headscarves. The results 
of the analytical study revealed a statistically significant correla-
tion between dress style (females wearing closed clothes and 
headscarves) and vitamin D deficiency (OR) = 8.0 95% CI (1.0 
-64.1). This result suggests that clothing style may affect vitamin 
D levels. And is consistent with data from many international 
studies. 

The level of vitamin D in the blood is also affected by the time 
of exposure to the sun [4]. Consequently, the distribution of the 
respondents based on their work style and location (indoor or 
outdoor) characteristics was interesting. The survey found that 
35% of respondents were mentally engaged in their work, while 
65% were engaged in physical work, of which 68% worked in-
doors and 32% were employed outdoors.

77% of respondents with adequate levels of vitamin D were 
physically active. It should also be noted that none of the re-
spondents working in the open space were deficient in vitamin 
D. The majority of respondents, regardless of nationality, spent 
relatively little time in the open space except for working hours, 
which can be explained by the social isolation and quarantine 
regulations in place at Covid 19, so no significant difference or 
impact on vitamin D levels was observed in this regard.

Vitamin D levels are greatly influenced by the use of sun-
screens. In this regard, the data on the use of these creams by 

women living in the Kvemo Kartli region did not differ from 
each other, in most cases sunscreen had not been used by these 
women, so it was impossible to establish any correlation be-
tween the quality of sunscreens and vitamin D levels.

As already mentioned, Kvemo Kartli region is second only to 
Tbilisi in terms of industrial production. It is therefore interest-
ing to determine the impact of mining industrial pollution on the 
health of the population and in particular on vitamin D levels. In 
recent international publications, there is common talk about the 
correlation between air pollution and D vitamin deficiency. For 
instance, there was a positive correlation seen between rickets 
and air pollution in Teiran, Iran.

 A lot of surveyed women lived in rural areas (especially 
women of Azerbaijani nationality) and there was no statistical 
information about possible air pollution near their homes or 
workplaces, so the impact of the above-mentioned risk factor 
was not studied.

Vitamin D levels in the blood are often affected by the season 
of year [7]. For example, in summer and early autumn, the risk 
of vitamin D deficiency is reduced by 70% compared to winter, 
so one of the interesting issues was to determine the correla-
tion of vitamin D levels in menopausal women in Kvemo Kartli 
with seasonal variability. Blood vitamin D levels were studied 
in 50.5% of respondents in autumn and in 49.5% of respondents 
in spring.

The number of Respondents having vitamin D levels in the 
range of 1-10 ng/ml (%) was 10 times higher in spring compared 
to Autumn. Respondents having vitamin D levels in the range of 
10.9- 29.9 (88%) was much higher compared to women who ex-
perienced the same deficit (52%) in the spring. Vitamin D levels 
within the norm (above 30 ng/ml (%)) were higher in the autumn 
than in the spring . These differences could be derived from not 
only seasonal changes, but also other factors contributing to vi-
tamin D synthesis.

Fig. 5 Distribution of Respondents by season, during which 
Survey was done and Vitamin D Levels

As for the proportional distribution of respondents based on 
nationality and blood levels of vitamin D, establishing any regu-
larity was not possible. Among Azerbaijani women, Vitamin D 
deficiency ranged in 1-10 ng/ml (%) was not seen at all, insuf-
ficiency of vitamin D level ( 10.9-29.9 ng/ml (%)) was seen in 
60%, which was also a better indicator compared to Georgian 
women.

Regarding having adequate levels of VItamin D, Azerbaijani 
women had better rates - (40%), compared to Georgians (16%). 
Better levels of vitamin D in the blood of Azerbaijani women 
compared to Georgians can be explained by various factors af-
fecting the synthesis and concentration of vitamin D. For ex-
ample, as noted, only 17% of Azerbaijani women live in cities 
and 83% in rural areas, so they are likely to spend more time out-
doors (in vegetables and gardens), which once again confirms 
the impact of sun exposure on vitamin D levels. In addition, the 
period and duration of outdoor work were also important. Re-
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garding this issue, there was no statistically significant differ-
ence between Georgian and Azerbaijani women.

 

Fig. 6. Distribution of respondents by nationality and blood 
level of vitamin D

51 Azerbaijani and in 47 Georgian respondents were tested for 
vitamin D in spring. The percentage corresponds to this number 
of respondents.

The study found that 21% of Georgian respondents in the 
spring had a vitamin D level in the range of 1-10 ng/ml (%), 
and no significant deficiency was found in any of the Azerbai-
jani women, which may be related to their lifestyle, in particular 
throughout the year. That could be related to working in an open 
space in the village. As for vitamin D level in ranges of 10.9-
29.9 ng/ml (%), there was no significant difference observed be-
tween Georgian and Azerbaijani respondents during the spring 
season.

Fig. 7. Distribution of respondents by nationality and blood 
level of vitamin D (spring) 

24 Azerbaijani and 61 Georgian respondents were tested for 
vitamin D in their blood in autumn. The percentage corresponds 
to this number of respondents. during this season, severe vita-
min D deficiency was detected only in Georgian respondents, 
with no statistical difference in levels within the normal range of 
vitamin D between Azerbaijani and Georgian women.

Fig.8. Distribution of respondents by nationality and blood 
vitamin D level (in autumn) 

Overall, an Adequate level of vitamin D in the blood (>30 ng/
ml) was seen in 24% of respondents, insufficiency in 70%, and 
deficiency in 6%. The majority of those diagnosed with vitamin 
D deficiency in the blood - 90% are urban residents. 77% of 
respondents with adequate levels of vitamin D in the blood are 
involved in physical work. It should also be noted that none of 
the respondents working in open spaces had a deficiency of vi-
tamin D in their blood. 

This variability in the data suggests that except for common 
risk factors, it is recommended to consider many other aspects/ 

issues which can lead to vitamin D deficiency in menopausal 
women, such as characteristics of Menopause (Physiological 
or Pathological), Family History, different Endocrine diseases, 
menopause-related chief complaints, BMI, nutrition etc

The degree of correlation between risk factors and vitamin D 
deficiency in the blood was determined by bivariate analysis. A 
statistically significant correlation was found between the risk 
factors, we had assessed and the presence of vitamin D defi-
ciency:

1. Correlation Between the season of determining the level of 
vitamin D in the blood and the level of vitamin D, in particular, 
the chance of having a deficiency of vitamin D in the blood in 
spring is 11 times higher than in autumn (odds ratio (OR) = 11.3 
95% CI (1.4-90.6).

2. Correlation Between the type of work (less physical activ-
ity) and vitamin D deficiency (OR) = 3.5 95% CI (1.1-12.6), 
77% of respondents with adequate levels of vitamin D in the 
blood do physical type of work. work with less physical activity)

3.Correlation between dress style (closed garments and heads-
carves) and vitamin D deficiency (OR) = 8.0 95% CI (1.0 -64.1).

Fig. 9. Prevalence of the odds ratio (OR) between the study 
season (spring) and the deficiency of vitamin D; Between less 
physical activity and vitamin D deficiency; Between dress style 
and vitamin D deficient levels

Conclusions. Thus, the study showed that 24% of the meno-
pausal women involved in our study, living in Kvemo Kartli 
had adequate levels of vitamin D (≥30 ng/ml), and 76% of the 
women had vitamin D deficiency/insufficiency in the blood. The 
majority – 90% of those diagnosed with vitamin D deficiency 
are urban residents, 77% of respondents with adequate levels 
of vitamin D in the blood do physical work. At the same time, 
none of the respondents working in the open space and ethni-
cally Azerbaijani and examined in the fall had a deficiency of 
vitamin D in their blood.

 Considering the correlation with the above-mentioned issues 
related to vitamin D deficiency, special attention should be paid 
to different factors contributing to vitamin D deficiency/ insuffi-
ciency in menopausal women, such as the degree of exposure to 
the sun and various aspects related to it, evaluation and preven-
tion of vitamin D deficiency prevalence. High variability of vi-
tamin D levels in women during menopause suggests that other 
factors may play a role in the synthesis and maintenance of the 
level of vitamin D. 

Accordingly, It is genuinely crucial to formulate recommen-
dations to reduce the burden of complaints and complications of 
menopause and plan preventive activities.
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SUMMARY

INFLUENCE OF VARIOUS FACTORS ON THE VITA-
MIN D LEVELS IN MENOPAUSAL WOMEN LIVING IN 
KVEMO KARTLI 

1Panchulidze M., 2Grdzelidze T., 1Kvanchakhadze R.

1University of Georgia; 2Akaki Tsereteli State University, Kutai-
si, Georgia

The aim of the study was to study the level of vitamin D in 
menopausal women living in Kvemo Kartli region; to determine 
the relationship between various factors and vitamin D deficien-
cy; to formulate recommendations about efficient preventive ac-
tivities based on epidemiologic study results.

Research methods and materials: Cross-sectional (prevalence) 
research was conducted in three different medical institutions 
in Rustavi with a high number of patients. The study popula-
tion involved women aged 47-54 years who had not received 
vitamin D supplements or other food supplements in the last 2 
months. The research was conducted using standard question-
naire, which revealed various factors affecting the level of vita-
min D, as well as Demographic characteristics. Half of the study 
population underwent blood vitamin D screening in late autumn, 
the other half in spring.

The study showed that 24% of the menopausal women in-
volved in our study, living in Kvemo Kartli had adequate levels 
of vitamin D (≥30 ng/ml), and 76% of the women had vitamin 
D deficiency/insufficiency in the blood. The majority -90% of 
those diagnosed with vitamin D deficiency are urban residents, 

77% of respondents with adequate levels of vitamin D in the 
blood do physical work. At the same time, none of the respon-
dents working in the open space and ethnically Azerbaijani and 
examined in the fall had a deficiency of vitamin D in their blood. 
A statistically significant correlation was found between the risk 
factors, we had assessed and the presence of vitamin D defi-
ciency: Correlation Between the season of determining the level of 
vitamin D in the blood and the level of vitamin D, in particular, the 
chance of having a deficiency of vitamin D in the blood in spring is 
11 times higher than in autumn (odds ratio (OR) =11.3 95% CI (1.4-
90.6); Correlation Between the type of work (less physical activ-
ity) and vitamin D deficiency (OR) = 3.5 95% CI (1.1-12.6), 77% 
of respondents with adequate levels of vitamin D in the blood do 
physical type of work. work with less physical activity); Correlation 
between dress style (closed garments and headscarves) and vitamin 
D deficiency (OR) = 8.0 95% CI (1.0 -64.1).

Considering the correlation with the above-mentioned issues 
related to vitamin D deficiency, special attention should be paid 
to different factors contributing to vitamin D deficiency/ insuffi-
ciency in menopausal women, such as the degree of exposure to 
the sun and various aspects related to it, evaluation and preven-
tion of vitamin D deficiency prevalence.

Keywords: vitamin D, menopausal women, exposure to the 
sun, physical work, deficiency.

РЕЗЮМЕ 

ВЛИЯНИЕ РАЗЛИЧНЫХ ФАКТОРОВ НА УРОВЕНЬ 
ВИТАМИНА D В ПЕРИОД МЕНОПАУЗЫ У ЖЕН-
ЩИН, ПРОЖИВАЮЩИХ В РЕГИОНЕ КВЕМО 
КАРТЛИ

1Панчулидзе М.Б., 2Грдзелидзе Т.С., 1Кванчахадзе Р.Г.

1Университет Грузии, Тбилиси; 2Государственный универ-
ситет им. Акакия Церетели, Кутаиси, Грузия 

Целью исследования явилось определение влияния воз-
действия солнечного света в период менопаузы на популяцию 
женщин, проживающих в регионе Квемо Картли, и разработка 
эффективных профилактических мер с учетом эпидемиологи-
ческих данных.

Проведено кросс-секционное поперечное исследование. На-
блюдались 198 женщин в возрасте 47-54 г., которые не полу-
чали пищевые добавки и препараты, содержащие витамин D, в 
течение последних 2 месяцев. По национальности респонден-
ты распределились следующим образом: грузинки - 108 (55%), 
азербайджанки - 75 (38%), армянки - 6 (3%), русские - 9 (4%).

Инструментом исследования служила стандартная ан-
кета, в которой, наряду с различными факторами, влия-
ющими на содержание витамина D, определялись демо-
графические показатели. У 99 (50%) женщин скрининг 
крови на витамин D выполнен поздней осенью, у осталь-
ных - весной.

Показатели витамина D в крови в пределах нормы 
(≥30 нг/мл) выявлены у 47 (24%) респондентов, недоста-
точность (10,9-29,9 нг/мл) - у 139 (70%) и дефицит (1-10 нг/мл) - у 
12 (6%). Среди лиц с дефицитом витамина D в крови 90% – 
жители города, 77% из них физически активные. Ни у одной 
из опрошенных осенью женщин, а также работающих на от-
крытом воздухе и у этнических азербайджанок дефицит ви-
тамина D в крови не отмечался. Двумерный анализ выявил 
статистически значимую корреляцию между дефицитом ви-
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тамина D и некоторыми факторами риска, в частности веро-
ятность наличия дефицита витамина D в крови весной была 
в 11 раз выше, чем осенью - отношение шансов (OR)=11.3 
95% CI (1.4-90.6); между типом работы (физическая инак-
тивация) и дефицитом витамина OR=3.5 95% CI (1.1-12.6); 
стилем одежды (закрытая одежда и головные уборы) и де-
фицитом витамина OR=8.0 95% CI (1.0 -64.1).

Результаты проведенного исследования позволяют за-
ключить, что во время менопаузы особое внимание сле-
дует уделять детерминантам уровня витамина D - пребы-
вание женщин на солнце и связанные с этим различные 
аспекты.

reziume 

sxvadasxva faqtoris gavlena qvemo qarTlis re-
gionSi mcxovrebi qalebis D vitaminis doneze 
menopauzis periodSi

1m.fanCuliZe, 2T. grZeliZe, 1r.kvanWaxaZe

1saqarTvelos universiteti; 2akaki wereTlis sa-
xelmwifo universiteti, quTaisi, saqarTvelo 

kvlevis mizans warmoadgenda qvemo qarTlis re-
gionSi mcxovreb qalTa populaciaSi menopauzis 
dros mzis sxivebis eqspoziciis gavlenis Seswavla 
D vitaminis doneze da mizez-Sedegobrivi epidemi-
ologiuri kvlevis safuZvelze efeqturi preven-
ciuli RonisZiebebis rekomendaciebis SemuSaveba. 
Catarda jvaredin-seqciuri (prevalento-

bis) kvleva q. rusTavis maRali mimarTvianobiT 
gamorCeul samedicino dawesebulebebSi. sakvlev 
populacias warmoadgenda 47-54  wlis asakis 198 
qalbatoni, romlebsac bolo 2 Tvis ganmavlobaSi 
ar miuRiaT D vitaminis Semcveli preparatebi an 

kvebiTi danamatebi. kvlevis instrumentebs war-
moadgenda standartuli kiTxvari, sadac D vi-
taminis doneze momqmed sxvadasxva faqtorebTan 
erTad ganisazRvra demografiuli maxasiaTeble-
bic. sisxlSi D vitaminis skriningi 99 (50%) qals 
Cautarda gvian Semodgomaze, 99 (50%) - gazaf-
xulze. 
sisxlSi D vitaminis done normis farglebSi 

(≥30ng/ml) daufiqsirda 47  (24%) respodents, uk-
marisoba (10.9-29.9 ng/ml) – 139 (70%) da deficiti 
(1-10ng/ml) - 12 (6%) respodents. sisxlSi D vita-
minis deficitiT gamovlenilTa Soris umravle-
soba (90%) iyo qalaqis macxovrebeli, maTgan 77% 
fizikur samuSaoebs asrulebs. Ria sivrceSi mo-
muSave, eTnikurad azerbaijanel da Semodgomaze 
gamokvleul arcerT respodents sisxlSi D vi-
taminis deficiti ar daufiqsirda. bivariaciuli 
analiziT gamovlinda statistikurad sarwmuno 
korelacia D vitaminis donis deficitsa da zo-
gierT riskis-faqtors Soris, kerZod, gazafxul-
ze sisxlSi D vitaminis donis deficitis arse-
bobis alabaToba 11-jer aRemateba Semodgomisas 
- Sansebis Tanafardoba (OR)=11.3 95%CI (1.4-90.6); 
samuSaos tips (nakleb fizikur datvirTvas) 
da D vitaminis donis deficits Soris (OR)= 3.5 
95%CI (1.1-12.6); Cacmis stils (daxuruli samosis 
da Tavsafris matarebeli pirebi) da D vitaminis 
donis deficits Soris (OR)= 8.0 95%CI (1.0 -64.1). 
Catarebuli kvlevis Sedegebze dayrdnobiT av-

torebs gamotanili aqvT daskvna, rom sisxlSi D 
vitaminis deficitis zemoaRniSnul faqtorebTan 
korelaciis gaTvaliswinebiT ganakuTrebuli yu-
radReba unda gamaxvildes klimaqsis periodSi D 
vitaminis doneze momqmed iseT determinantebze, 
rogoricaa mzis qveS yofnis eqspozicia da mas-
Tan dakavSirebuli sxvadasxva aspeqtebi. 

ASSOCIATION OF IL-10 AND RESISTIN IN APPARENTLY HEALTHY ELDERLY POPULATION

Jgarkava M., Pantsulaia I., Rukhadze R., Karanadze N., Chikovani T.

Tbilisi State Medical University, Vl. Bakhutashvili Institute of Medical Biotechnology, Georgia

There is a growing body of evidence suggesting that the 
elderly population is characterized by chronic low-grade in-
flammation (“inflammaging”), which is may contribute to the 
development of cardiovascular, autoimmune, cancerous and 
other medical disorders. Age associated inflammation can be 
caused by a decrease in the level of IL-10, one of the anti-
inflammatory cytokines during aging [2,8]. IL-10 is mainly 
produced by macrophages and is responsible for suppressing 

inflammation. It inhibits macrophage activation, antigen pre-
sentation and pro-inflammatory cytokine (IL-6, TNF-α, IL-
1β) secretion and activation. Moreover, the results of various 
studies show that IL-10 attenuates the inflammation associ-
ated with aging and improves insulin signal and glucose me-
tabolism in skeletal muscle. IL-10 also is involved in patho-
genesis of many autoimmune inflammatory diseases such as 
chronic inflammatory bowel disease, rheumatoid arthritis, 
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systemic lupus erythematosus, and multiple sclerosis [25]. 
Therefore, IL-10 may be one of the important biomarkers for 
the detection of inflammatory processes during aging [25]. In 
addition to its anti-inflammatory properties, the binding of 
IL-10 to adipose tissue is very important. In rats, IL-10 also 
affects adipocytes and may be considered as a therapeutic 
agent for the prevention of age-related glucose metabolism. 
Adipocytes, which increase in overweight individuals, syn-
thesize various adipokines that directly or indirectly affect 
the number and balance of cytokines, which in turn further 
aggravates the inflammatory status.

Circulating resistin is one of the pleiotropic adipokine, 
impairing endocrine, paracrine and autocrine mechanisms. It 
participates in inflammation, as well as in pathologic process-
es such as endothelial dysfunction, thrombosis, angiogenesis 
and smooth-muscle cell damage [1,10,20,26]. 

Expression and secretion of resistin by mononuclear cells 
is due to inflammatory factors [22] that increase circulating 
resistin levels. A vicious circle is formed where resistin exac-
erbates inflammation [16,27]. It is also involved in develop-
ing atherosclerotic and cardiovascular diseases [3,7,13,18], 
non-alcoholic fatty liver, osteoporosis, cancer, asthma, Crohn 
disease, chronic kidney failure, metabolic and autoimmune 
pathologies (Diabetes mellitus type 2, systemic lupus erythe-
matosus [13].

Resistin expression in cancer cells is associated with their 
aggressive nature [9]. Moreover, resistin regulates the pro-
duction of MMPs and the secretion of VEGF, which is impor-
tant in the process of neoangiogenesis and metastasis [18].  

Moreover, several studies have found that metabolic disor-
ders are less likely to be detected in the children of centenar-
ians expressed lower prevalence of metabolic disturbances 
compared with age-matched control group [23]. According to 
Ostan et al. children of centenarians showed more “healthy 
aging” and different metabolic disruptions [15,29]. Regu-
lation of circulating adipokines, cytokines and metabolic 
mediators was also diverse compared with children of non-
long-lived parents. In addition, it is supposed that protec-
tive phenotype against metabolic disturbances and insulin 
resistance could be inherited from long-lived parents and be 
relevant for healthy aging process. Although metabolic dis-
turbances were equally shown in offspring of centenarians 
and control group, children of long-lived parents with meta-
bolic defects appeared healthier and their resistin levels were 
lower.  Centenarian offspring with MetS had lower grade of 
resistin compared with a control group, but there was no dif-
ference between other inflammatory mediators(CRP, IL-6, 
TNF-α and TGF-β1), adiponectin, leptin, IGF-1, leptin-adi-
ponectin ratio and resistin-IGF-1 ratio. 

Based on above mentioned, the goal of our research was to 
study age-related changes in the anti-inflammatory cytokine 
IL-10 and adipokine circulating levels and their potential as-
sociation.

Material and methods. The study was carried out on 150 
apparently healthy volunteers (from 20 to 90 years old) in the 
Institute of Medical Biotechnology and Department of Im-
munology, Tbilisi State Medical University. Data were col-
lected for each individual using a special questionnaire on 
age, sex, education, occupation, income, cigarette and alco-
hol consumption, physical activity, diet, body weight, height, 
transmitted infectious and chronic diseases, medical treat-
ment, reproductive history in women. Individuals who were 
users of immunosuppressive drugs or alcohol and/or had pa-

thologies affecting the immune system (infectious diseases, 
tumors, autoimmune and inflammatory pathologies, chronic 
liver pathologies, diabetes and asthma) were not included in 
the study. The study was conducted in accordance with the 
terms of the Helsinki Ethics Commission and was approved 
by the Bioethics Commission of the Tbilisi State Medical 
University. Each individual’s participation was voluntary and 
confirmed by the signature on the questionnaire. 

Blood samples Collection. Blood samples were collected 
in vacutainers (10ml) in the morning after an overnight fast. 
Samples had been centrifuged at 1500-x g for 15 min, and 
plasma was aliquoted at 1 ml portions and was kept frozen   
-80C until their use in immunoassay. 

Plasma levels of IL-10 and resistin were measured using 
commercial ELISA set (Thermofisher scientific, USA) ac-
cording to the protocol. This assay employs the quantitative 
sandwich enzyme-immunoassay technique. The intra assay 
coefficient of variation was less than 5% and interassay coef-
ficient of variation was 6%. Every sample was conducted in 
pairs and the mean value was used. 

The general strategy of the quantitative traits analysis was 
included the following main stages: 1. Preliminary descrip-
tive statistics. 2. Evaluation of statistically independent fac-
tors of the dependent variables. 

Preliminary statistical calculations were performed by 
means of the STATISTICA 13.0 PC statistical package (Stat-
soft, Inc, USA). Initial analyses revealed that the biochemical 
indices were not distributed normally. Therefore, data were 
log transformed in the following analyses. To select potential 
covariates for the statistical analysis, all data were scanned 
for correlations with age, gender, body height, weight, and 
blood pressure. To make our study comparable to those re-
ported by others men and women were divided into two age 
groups: I - ≤60 years; II - >60 years. Values of each vari-
able that were not normally distributed therefore were log-
transformed prior to analysis. A P-value of 0.05 or less was 
deemed significant for all analyses. 

Results and discussion. In the first stage of the statistical 
analysis the studied biochemical parameters were scanned by 
gender. The results of the obtained descriptive statistics are 
presented in Table 1, where all data are shown in the original 
units according to gender before their logarithmic transfor-
mation. The results of our study correspond to the standards 
of healthy individuals offered by the immunoenzyme kits 
used in the study and fit within the norm.

The results of analysis revealed that there’s a statistically 
reliable difference in every parameter between female and 
male except of resistin (table 1). In addition, it is important to 
note that an increase in IL-10 is observed in postmenopausal 
women (P<0.05, Figure 1).

In the next phase of the study, the correlation between IL-
10 and resistin plasma levels with age and other anthropometric 
parameters (weight, height, SBP, DBP) was evaluated.No statis-
tically significant positive correlation was found between circu-
lating IL-10 and age in both groups (P>0.05). However, the level 
of IL-10 in postmenopausal women shows an increasing trend. 
It should be noted that IL-10 levels in men correlated reliably 
with height and diastolic blood pressure readings (Table 2).

At the final stage of statistical analysis, the relationship be-
tween IL-10 and resistin was assessed in various groups. The 
results indicate that there is a direct statistically significant 
correlation between these studied variables only in women 
(Table 3).
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Table 1. Descriptive statistics of studied traits according to gender
Mean±SD

(Min–Max)
Total Men Women

Age 57.373±16.696
(21.000 - 83.00)

58.429±14.154
(24.000±78.00)

57.012±17.55
(21.000±83.00) NS

Height 167.600±6.832
(155.000-193.00)

175.429±5.978
(165.000±193.00)

164.927±4.74
(155.000±176.00) P<0.05

Weight 77.827±16.736
(38.000-121.00)

87.286±18.439
(51.000-121.00)

74.598±14.90
(38.000-113.00) P<0.05

SPB 132.817±17.151
(100.000-180.00)

139.444±18.867
(101.000-180.00)

130.634±16.08
(100.000-180.00) P<0.05

DPB 77.606±9.956
(55.000-105.00)

82.556±11.085
(65.000±105.00)

75.976±9.05
(55.000±101.00) P<0.05

IL-10 4.209±10.498
(1.211-66.55)

1.848±0.683
(1.385-4.58)

5.147±12.30
(1.211-66.55) P<0.05

Resistin 1447.261±757.076
(436.830-4883.19)

1414.554±614.043
(668.550-2899.46)

1469.934±812.63
(436.830-4883.19) NS
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Fig. 1. Interleukin-10 levels in pre- and postmenopausal 
women

Fig. 2. Age and gender related changes of circulating resistin 

Table 2. Relationship between IL-10 and resistin plasma levels according to gender

Parameters
Total Men Women

IL-10 Resistin IL-10 Resistin IL-10 Resistin

Age .0163
p=.886

.0256
p=.823

-.0912
p=.687

-.2507
p=.260

.0154
p=.908

.1281
p=.342

Height -.0006
p=.996

.0312
p=.785

.5889
p=.004

.0431
p=.849

.1518
p=.255

.0381
p=.778

Weight -.0291
p=.798

-.0181
p=.874

.2642
p=.235

-.0112
p=.960

.0055
p=.967

-.0244
p=.857

Systolic blood pressure -.1425
p=.213

.0915
p=.428

.2852
p=.210

-.1733
p=.452

-.1627
p=.222

.2101
p=.117

Diastolic blood pressure -.0862
p=.453

-.0158
p=.891

.4662
p=.033

-.0865
p=.709

-.1158
p=.387

-.0577
p=.670

Table 3. Correlation between IL-10 and resistin considering sex
Resistin

Total Men Women

IL-10 .1946
p=.084

-.2751
p=.215

.2537
p=.050
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To our knowledge, this is the first study to demonstrate 
that the IL-10 is correlated with the resistin levels in post-
menopausal women. IL-10 produced by a variety of immune 
cells, including macrophages, dendritic cells, T cells, and B 
cells [4] and is classically known to have anti-inflammatory 
properties. For example, it inhibits the action of Th1 cells 
by reducing the levels of various cytokines, including IL-6, 
interferon (IFN)-γ, and TNF-α [4]. Therefore, IL-10 is wide-
ly studied cytokine as well as an attractive candidate for the 
treatment of inflammatory diseases [30]. However, the role 
of IL-10 in white adipose tissue (WAT) metabolism as well 
as in the regulation of insulin sensitivity is controversial. 
A few experimental studies showed that IL-10 is increased 
in obesity [5,19], while after markedly reduction of WAT 
fat mass (very low-calorie diet and bariatric surgery) IL-10 
levels downregulated [6]. Also, some studies suggested that 
anti-inflammatory properties of IL-10 can be associated with 
adipose tissue macrophages M2 polarization [14,31]. On the 
other hand, IL-10 ablation didn’t lead to the insulin resis-
tance, so it’s importance in preventing or decreasing inflam-
mation in the case of obesity wasn’t confirmed [11,21].  

Resistin is a fat-derived hormone that has anti-inflamma-
tory properties [24]. It inhibits the expression of nitric oxide 
by endothelium, increases endothelial permeability, increases 
the expression of adhesive molecules and oxidative stress, 
and activates smooth muscle cell proliferation and migration. 
Resistin causes endothelial dysfunction leading to vascu-
lar abnormalities [12]. Several studies reported that resistin 
has an important role in different inflammatory conditions 
like ankylosing spondylitis, rheumatoid arthritis and others 
[17,32].

Despite experimental studies typically conducted in mouse 
models, further research in humans is needed, as direct inter-
polation of the results from experimental research on mice to 
humans is not easy.

Our study has several limitations, first of all the number 
of studied individuals, second - we have used frozen plasma. 
However, our finding is the first very important effort for 
clarification the direct association between IL-10 and resistin 
levels.  
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SUMMARY

ASSOCIATION OF IL-10 AND RESISTIN IN APPARENT-
LY HEALTHY ELDERLY POPULATION

Jgarkava M., Pantsulaia I., Rukhadze R., Karanadze N., 
Chikovani T.

Tbilisi State Medical University, Vl. Bakhutashvili Institute of 
Medical Biotechnology, Georgia

There is a growing body of evidence suggesting that the el-
derly population is characterized by chronic low-grade inflam-
mation (“inflammaging”). Age associated inflammation can be 
caused by a decrease in the level of IL-10, one of the anti-in-
flammatory cytokines during aging. The binding of IL-10 to adi-
pose tissue is very important. In rats, IL-10 has also been shown 
to effect on adipocytes and may be considered as a therapeutic 
agent for the prevention of age-related glucose metabolism. Adi-
pocytes, which increase in overweight individuals, synthesize 
various adipokines that directly or indirectly affect the number 
and balance of cytokines, which in turn further aggravates the 
inflammatory status.

The goal of our research was to study age-related changes of 
plasma levels of IL-10 and pleiotropic resistin and their poten-
tial association.

The study was carried out on 150 apparently healthy volun-
teers (from 20 to 90 years old). Anthropometric data were col-
lected for each individual using a special questionnaire. Individ-
uals who had pathologies affecting the immune system were not 
included in the study. Plasma levels of IL-10 and resistin were 
measured using commercial ELISA set (Thermofisher scientific, 
USA) according to the protocol.

The results revealed that there is a statistically significant dif-
ference in every parameter between female and male except of 
resistin. IL-10 levels are elevated in postmenopausal women 

(P< 0.05). While in men il-10 correlated reliably with height and 
diastolic blood pressure. The results indicate a direct statistically 
significant correlation between IL-10 and resistin only in post-
menopausal women.

To our knowledge, this is the first study to demonstrate that 
the IL-10 is correlated with the resistin levels in postmenopausal 
women. 

Keywords: aging, IL-10, resistin.

РЕЗЮМЕ

ВЗАИМОСВЯЗЬ ИНТЕРЛЕЙКИНА-10 И РЕЗИСТИНА 
У ЗДОРОВОГО НАСЕЛЕНИЯ

Джгаркава М.В., Панцулая И.Дж., Рухадзе Р.Г., 
Каранадзе Н.А., Чиковани Т.И.

Институт медицинской биотехнологии им. Вл. Бахуташ-
вили, Тбилисский государственный медицинский универси-
тет, Грузия

В последние годы все более доступны данные, сви-
детельствующие, что наличие хронического воспале-
ния слабой степени характерно для пожилых людей. 
Воспалительное старение может быть вызвано в про-
цессе старения уменьшением количества одного из 
противовоспалительных цитокинов - интерлейкина-10. 
Взаимосвязь интерлейкина-10 с жировой тканью чрез-
вычайно значима. Эксперименты на крысах показали 
способность влияния интерлейкина-10 на адипоциты и 
позволяют предположить, что его можно использовать 
для предотвращения возрастных изменений метабо-
лизма глюкозы. Адипоциты, количество которых зна-
чительно увеличивается при ожирении, синтезируют 
различные адипокины, прямо или косвенно влияющие 
на баланс цитокинов, что, в свою очередь, усугубляет 
воспалительное состояние.

Целью исследования явилось определение возраст-
ного изменения уровня интерлейкина-10 и резистина в 
плазме и выявление возможной корреляции между ними.

Исследование проведено на 150 практически здоро-
вых добровольцах в возрасте от 20 до 90 лет. Данные 
собирались с помощью специального вопросника. В ис-
следование не включали индивидов, которые принимали 
иммунодепрессанты, алкоголь и/или имели заболевания 
иммунной системы. Уровни интерлейкина-10 и резисти-
на в плазме измеряли с помощью ELISA (Thermofisher 
Scientific, США) согласно протоколу.

Результаты исследования показали, что существует ста-
тистически значимая разница между всеми параметрами 
у женщин и мужчин. Исключение составляет уровень ре-
зистина в плазме. Повышение концентрации интерлейки-
на-10 наблюдалось у женщин в постменопаузном периоде 
(P<0,05). Количество интерлейкина-10 у мужчин корре-
лировало с ростом и показателями диастолического арте-
риального давления. Результаты подтверждают наличие 
статистически значимой корреляции между резистином и 
интерлейкином-10 только у женщин.

Настоящее исследование является первым, подтверждаю-
щим наличие достоверной связи между интерлейкином-10 
и резистином у женщин после 60 лет.
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reziume

interleikin-10-s da rezistinis urTierTkvSiri 
janmrTel populaciaSi

m.jRarkava, i.fanculaia, r.ruxaZe, 
n.karanaZe, T.Ciqovani

vl.baxutaSvilis sax. samedicino bioteqnologi-
is instituti, Tbilisis saxelmwifo samedicino 
universiteti, saqarTvelo

ukanasknel wlebSi matulobs asakovan popula-
ciaSi dabali xarisxis qronikuli anTebis arse-
bobis damadasturebeli monacemebi. asakTan asoci-
rebuli anTebiTi procesi SesaZloa gamowveuli 
iyos erT-erTi anTebissawinaaRmdego citokinis 
- interleikin-10-is raodenobis cvlilebiT. aRsa-
niSnavia aseve interleikin-10-s kavSiri cximovan 
qsovilTan. kerZod, in vivo eqsperimentSi gamov-
linda interleikin-10-is gavlena adipocitebze 
da navaraudebia, rom is, SesaZloa, gamoyenebuli 
iyos asakTan dakavSirebuli glukozis metabo-
lizmis cvlilebebis prevenciisaTvis. adipo-
citebi, romelTa raodenoba mniSvnelovnad aris 
momatebuli simsuqnis dros, asinTezebs sxvadasxva 
adipokins, rac pirdapir an arapirdapir gavlenas 
axdens citokinebis balansze, rac, Tavis mxriv, an-
TebiTi mdgomareobis damZimebas ganapirobebs. 

kvlevis mizans warmoadgenda plazmaSi inter-
leikin-10-isa da rezistinis raodenobis asakze 
damokidebuli cvlilebebis Seswavla da maT So-
ris SesaZlo urTierTkavSiris dadgena.
kvleva Catarda 150 praqtikulad janmrTel mo-

xaliseze 20-dan 90 wlamde. monacemebi TiToeul 
individze Segrovda specialuri kiTxvaris meS-
veobiT. kvlevaSi ar iyvnen CarTuli pirebi, rom-
lebic moixmardnen imunosupresiul wamlebs, 
alkohols da/an aReniSnebodaT imunuri sistemis 
daavadebebi. interleikin-10-is da rezistinis ra-
odenoba plazmaSi izomeboda imunofermentuli 
meTodiT protokolis Sesabamisad (Thermofisher 
scientific, USA). 
kvlevis Sedegebma aCvena, rom qalebsa da mama-

kacebSi, plazmaSi rezistinis Semcvelobis garda, 
yvela Seswavlili parametri statistikurad sar-
wmunod gansxvavdeba. interleikin-10-s raodeno-
bis mateba aRiniSneboda postmenopauzur qalebSi 
(P<0.05). interleikin-10-s done mamakacebSi kore-
lirebda simaRlesa da sisxlis diastoluri 
wnevis maCveneblebTan. miRebuli Sedegebi adas-
turebs rezistinsa da interleikin-10-s Soris 
statistikurad sarwmuno korelaciis arsebobas 
mxolod qalebSi. 
ramdenadac CvenTvis aris cnobili, winamdebare 

kvleva aris pirveli naSromi, romelic adasturebs 
interleikin-10-s da rezistinis sarwmuno urTi-
erTkavSirs postmenopauzuri periodis qalebSi.

ALPHA- AND BETA-GLOBIN GENE MUTATIONS IN GEORGIA AND ARMENIA

1Oberkanins C., 2Pagava K., 3,4Babikyan D., 2Korinteli I.A., 5Phagava H., 3,4Hayrapetian H., 
6,7Kriegshäuser G., 3,4Sarkisian T.

1ViennaLab Diagnostics, Vienna, Austria; 2Tbilisi State Medical University, Department of Child & Adolescent Medicine, 
Georgia; 3Center of Medical Genetics and Primary Health Care, Yerevan, Armenia; 4Yerevan State Medical University, 

Department of Medical Genetics, Armenia; 5Tbilisi State Medical University, Department of Epidemiology & Biostatistics, Georgia; 
6IHR LABOR, Medical Diagnostic Laboratories, Vienna, Austria; 7Clinical Institute of Medical and Laboratory Diagnostics, 

Medical University of Graz, Graz, Austria

Georgia and Armenia are situated at the juncture of Eastern 
Europe and Western Asia. Bordering to countries with a known 
high prevalence of thalassemias (Turkey, Iran, Azerbaijan), they 
represent the Northern rim of the so-called thalassemia belt. 
There is scarce literature about the prevalence of thalassemias 
in Georgia and Armenia, and the publications are mainly case 
reports [1-6]. The aim of the present study was to review ex-
isting data and to analyze the spectrum and carrier frequency 
of 21 α-globin and 47 β-globin mutations in random population 
samples from both countries.

Material and methods. Blood samples were obtained 
from 202 Georgian and 190 Armenian individuals without 
symptoms or reported family history of thalassemia. Geor-

gian samples came from unselected newborns, whose heel 
had been pricked to collect blood drops on filter cards (Pro-
tein Saver Cards, Whatman, UK) at various hospitals in Tbili-
si. Armenian samples were collected from 190 consecutive 
adult patients (16-84 years old) visiting the Center of Medi-
cal Genetics and Primary Health Care in Yerevan for various 
medical reasons. None of them had hematological abnormali-
ties indicating a hemoglobinopathy. The present study was 
approved by the local ethics committees of Yerevan State 
Medical University and Tbilisi State Medical University and 
is in accordance with the latest version of the Declaration of 
Helsinki. Patients or parents of newborns provided appropri-
ate informed consent.
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Fig. 1. Teststrip showing a heterozygous beta-globin codon 8 (-AA) mutation

DNA was prepared from fresh and dried blood using the 
GenXtract Blood DNA Extraction System (ViennaLab Diag-
nostics, Vienna, Austria) and further analyzed by PCR and re-
verse-hybridization [7,8]. Alpha-globin StripAssay (ViennaLab 
Diagnostics) was used to test for 21 α-globin mutations: -3.7; 
-4.2; --20.5; --MED; --SEA; --THAI; --FIL; anti-3.7 gene trip-
lication; cd 14 [α1, G>A]; cd 59 [α1, G>A] Hb Adana; initia-
tion cd [T>C]; cd 19 [-G]; IVS1-5nt; cd 59 [α2, G>A]; cd 125 
[T>C] Hb Quong Sze; cd 142 [T>C] Hb Constant Spring; cd 
142 [T>A] Hb Icaria; cd 142 [A>T] Hb Pakse; cd 142 [A>C] 
Hb Koya Dora; polyA-1 [AATAAA>AATAAG]; polyA-2 
[AATAAA>AATGAA]. Beta-globin StripAssays (ViennaLab 
Diagnostics) were used to analyze 47 β-globin mutations: -101 
[C>T], -87 [C>G], -31 [A>G], -30 [T>A], -29 [A>G], -28 
[A>G], cap+1 [A>C], initiation cd [ATG>AGG], cd 5 [-CT], 

cd 6 [G>A] HbC, cd 6 [A>T] HbS, cd 6 [-A], cd 8 [-AA], cd 
8/9 [+G], cd 15 [TGG>TGA], cd 15 [TGG>TAG], cd 16 [-C], 
cd 17 [A>T], cd 19 [A>G], cd 22 [7bp del], cd 26 [G>A] HbE, 
cd 27 [G>T], cd 27/28 [+C], cd 30 [G>C], IVS 1.1 [G>A], IVS 
1.1 [G>T], IVS 1.5 [G>C], IVS 1.6 [T>C], IVS 1.110 [G>A], 
IVS 1.116 [T>G], IVS 1.130 [G>C], IVS 1-25 [25bp del], cd 
36/37 [-T], cd 39 [C>T], cd 41/42 [-TTCT], cd 43 [G>T], cd 44 
[-C], cd 71/72 [+A], cd 89/90 [-GT], cd 90 [G>T], cd 95 [+A], 
IVS 2.1 [G>A], IVS 2.654 [C>T], IVS 2.745 [C>G], IVS 2.848 
[C>A], cd 121 [G>T], 619bp del.

Results and discussion. The overall 392 subjects donating 
blood for our study were randomly selected within major medi-
cal centers, and thus are likely to represent a good cross-section 
of the Georgian and Armenian population. Our genotyping re-
sults are summarized in Table.
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Fig. 2. Teststrip showing a heterozygous alpha.globin -3.7 single gene deletion

Table. Alpha- and Beta-globin StripAssay results from 190 Armenian and 202 Georgian subjects
Armenia (N = 190) Georgia (N = 202)

Mutations found N Carrier
frequency N Carrier

frequency
alpha-globin 9 4.74% 4 1.78%

-3.7 single gene deletion 3 2
-4.2 single gene deletion 1 -
anti -3.7 gene triplication 5 1

polyA-2 (AATAAA>AATAAG) - 1
beta-globin 1 0.53% - -

codon 8 (-AA) 1 -

Out of 190 Armenian samples, 9 harboured α-globin muta-
tions (4.74%) and one carried a β-globin mutation (0.53%). The 
anti-3.7 α-globin gene triplication was most common and ob-
served in 5 samples. The -3.7 deletion occurred in 3 and the -4.2 
deletion in one subject, all in a heterozygous state. One sample 

contained a heterozygous β-globin codon 8 (-AA) mutation. In 
202 samples from Georgia only 4 α-globin mutations could be 
identified (1.78%). Two of them were heterozygous -3.7 dele-
tions, and one each the polyA-2 [AATAAA>AATGAA] mu-
tation and the anti-3.7 α-globin gene triplication. Alpha- and 
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Beta-globin StripAssays proved to be a simple and reliable tool 
for the comprehensive genotyping of a large number of fresh or 
dried blood samples collected at multiple centers.

Compared to countries in the region that are considered part 
of the thalassemia belt, among them Turkey, Syria, Iran, Iraq 
and Azerbaijan, the prevalence of α-globin and β-globin muta-
tions in our Georgian and Armenian cohorts was low [9-19]. The 
mutation spectrum, on the other hand, resembled well previous 
reports from those countries. The -3.7 and -4.2 deletions, the 
anti-3,7 triplication and the poly-A2 (Turkish Type) variant are 
among the most common α-globin mutations in all of them. 
Codon 8 [-AA] was reported to be the most common β-globin 
mutation in Azerbaijan [17-19]. Our present study represents a 
first comprehensive investigation of thalassemia genetics in the 
Southern Caucasian region. Further insight will be gained by 
testing underlying mutations in patients with abnormal hemato-
logical parameters or a known history of thalassemia.
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SUMMARY

ALPHA- AND BETA-GLOBIN GENE MUTATIONS IN 
GEORGIA AND ARMENIA
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Georgia and Armenia are situated at the northern rim of the thal-
assemia belt and bordering to countries with a known high preva-
lence of thalassemias. 

In this study we assessed the carrier frequency and potential spec-
trum of alpha- and beta-globin mutations among 202 and 190 un-
selected Georgian and Armenian subjects, respectively. We found 
four alpha-globin mutations (-3.7del, -4.2del, anti-3.7 triplication, 
poly-A2) in 9 Armenians (4.74%) and 4 Georgians (1.78%). The 
heterozygous beta-globin codon 8 [-AA] mutation was detected 
in one individual from Armenia only. Overall, carrier frequencies 
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seem to be low in both countries, supporting the notion that thalas-
semias are not a major health problem there.

Keywords: alpha- and beta-globin mutations, thalassemias.

РЕЗЮМЕ

МУТАЦИИ ГЕНОВ АЛЬФА- И БЕТА-ГЛОБИНОВ В 
ГРУЗИИ И АРМЕНИИ 

1Оберканинс К., 2Пагава К.И., 3,4Бабикян Д.Т., 
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6,7Кригхойзер Г., 3,4Саркисян Т.Ф.
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генетики и первичного здравоохранения, Ереван, Армения; 
4Ереванский государственный медицинский университет, 
кафедра медицинской генетики, Армения; 5Тбилисский го-
сударственный медицинский университет, кафедра эпи-
демиологии и биостатистики, Грузия; 6IHR LABOR, Ме-
дицинские диагностические лаборатории, Вена, Австрия; 
7Клинический институт медицинской и лабораторной диа-
гностики, Медицинский университет Граца, Австрия

Грузия и Армения расположены на северном краю пояса 
талассемии и граничат со странами с высокой распростра-
ненностью талассемии. 

Целью исследования явилось установление частоты и 
потенциального спектра мутаций альфа- и бета-глобинов в 
Грузии и Армении. 

Обследованы 202 и 190 субъектов. Обнаружены четыре 
мутации альфа-глобина (-3.7del, -4.2del, трипликация анти-
3.7, поли-A2) у 9 (4,74%) армян и 4 (1,78%) грузин. Гете-
розиготная мутация кодона 8 [-AA] бета-глобина выявлена 
только у одного жителя Армении. Частота распространения 
талассемии в обеих странах является низкой, подтверждая, 
что в этих странах талассемия не является ведущей пробле-
мой здравоохранения.
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alfa- da beta-globinis mutaciebi saqarTvelosa 
da somxeTSi

1q. oberkaninsi, 2y. faRava, 3,4d. babikiani, 
2i.a. korinTeli, 5e. faRava, 3,4h. hairapetiani, 
6,7g. krigshoizeri, 3,4T. sarqisiani
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saqarTvelo da somxeTi Talasemiis sartylis 
CrdiloeT kideze mdebareoben da esazRvrebian 
im qveynebs, sadac Talasemiis maRali gavrceleba 
aRiniSneba.
kvlevis mizans warmoadgenda alfa da beta-

globinis mutaciebis sixSirisa da potenciuri 
speqtris dadgena saqarTvelosa da somxeTSi. 
gamokvleuli iyo 202 da 190 subieqti. aR-

moCnda alfa-globinis oTxi mutacia (-3.7del, 
-4.2del, anti-3.7 triplikacia, poly-A2) 9 (4.74%) so-
mexsa da 4  (1.78%) qarTvelSi. heterozigoturi 
beta-globinis kodon 8 [-AA] mutacia gamovlin-
da mxolod erT individSi somxeTSi. saerTo 
jamSi, mtareblebis sixSire saqarTvelosa da 
somxeTSi dabalia, rac miuTiTebs, rom Talase-
mia am qveynebSi jandacvis samsaxuris wamyvan 
problemas ar warmoadgens.

EVALUATION OF COGNITIVE IMPAIRMENT IN PATIENTS WITH MULTIPLE SCLEROSIS 
USING GEORGIAN LANGUAGE MONTREAL COGNITIVE ASSESSMENT 

1Botchorishvili N., 2Mikeladze N., 1Dzagnidze A., 2Mikava N., 1Janelidze M. 

1Tbilisi State Medical University; 2S. Khechinashvili University Hospital, Tbilisi, Georgia

Multiple sclerosis (MS) is a chronic inflammatory demyelin-
ating and degenerative disease of the central nervous system 
(CNS). It usually develops between the ages of 20 and 40 years 
and is the leading cause of non-traumatic physical disability in 
young adults [5]. The clinical picture of MS is diverse and re-
flects the localization and extent of CNS lesions [16]. First clini-
cal presentation of MS is known as clinically isolated syndrome 
(CIS). The most common form of MS is relapsing remitting 

multiple sclerosis (RRMS), characterized by alternating periods 
of relapse and remission. Eventually, many patients with RRMS 
deteriorate gradually and transition to secondary progressive 
MS (SPMS). It is estimated that about 15% of patients develop 
primary progressive MS (PPMS), characterized by worsening 
neurologic function from the onset of disease [16].

Over the past few decades, cognitive impairment (CI) has been 
recognized as an important feature of the disease. According to 
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various prevalence studies, CI affects 22%-70% of patients with 
MS [9,14]. Although it is more frequent and pronounced in pro-
gressive forms of MS, CI can occur in patients with clinically 
and radiologically isolated syndromes [1]. Majority of patients 
develop mild to moderate CI. Dementia due to MS is infrequent 
and has been reported in up to 15% of patients [17]. The neu-
ropsychological aspects of CI in MS are quite specific. Some 
cognitive domains are most commonly and severely affected, 
while others remain intact. Information processing speed (IPS), 
verbal memory, visuospatial abilities, verbal fluency, and execu-
tive system are the most frequently impaired cognitive spheres 
[3]. Considering the unique clinical phenotype, application of 
standardized neuropsychological tools is advised for the screen-
ing and evaluation of cognitive deficits in MS patients [12]. 

Montreal Cognitive Assessment (MoCA) is a well-known 
screening test for MCI [13]. This test evaluates cognitive do-
mains such as executive function, visuospatial ability, attention/
concentration, language, verbal fluency, abstract thinking, de-
layed recall memory, and orientation. It has been translated and 
validated in many languages, including Georgian. The sensitiv-
ity and specificity of the MoCA test has been evaluated in many 
neurological disorders, including MS [18]. One of the main ad-
vantages of MoCA over other screening tests indicated for MS 
is that it evaluates the executive function [2]. 

The purpose of our study was to evaluate the prevalence and 
risk-factors of CI in patients with MS using the Georgian lan-
guage Montreal Cognitive Assessment. 

Material and methods. The study was conducted at S. Kechi-
nashvili University Hospital from March 1, 2019, to March 1, 2020. 
The study protocol and informed consent form were approved by 
the ethics committee of Tbilisi State Medical University. Patients 
with MS who were admitted to the hospital were offered to enroll in 
our study. Finally, 53 individuals agreed to participate. All subjects 
signed the informed consent form prior to enrollment. Patients were 
recruited in accordance with the following inclusion criteria: 

1. Willingness and ability to provide informed consent; 2. 
Confirmed diagnosis of MS according to McDonald criteria 
(2017 revision); 3. Age ≥18 years; 4. No evidence of relapse at 
least a month preceding the evaluation; 5. No history of medical 

condition other than MS, which could affect the cognitive abil-
ity; 6. Proficiency in Georgian language. 

Demographic and clinical data were obtained for each patient 
from the medical records. All patients were evaluated by one 
neurologist. After the administration of MoCA, patients com-
pleted Beck Depression Inventory (BDI). Finally, physical dis-
ability status was measured using the Expanded Disability Sta-
tus Score (EDSS). All participants completed MoCA. BDI was 
administered to 44 patients. 

Patients who gained 17-22 points on MoCA were considered 
to have mild to moderate CI, as recommended by the validation 
study of Georgian language MoCA [8]. Patients obtaining 16 or 
less points were classified as severely impaired. 

Individual scores of each subtest, such as visuospatial abilities, 
naming, attention, language, abstraction, delayed recall memory 
and orientation were analyzed. Patients who scored zero on trial 
making or abstraction subtests were considered to have executive 
dysfunction. Patients who scored zero on verbal fluency subtests 
were considered to have impaired verbal fluency. We also identi-
fied patients who scored less than 50% of the total score on the 
visuospatial, naming, attention, language, delayed memory and 
orientation subtests. Variables are reported as mean±SD and per-
centage. The internal consistency of the MoCA was measured with 
the Cronbach’s alpha. Correlations between MoCA subtests and the 
final score of the test were calculated using the Pearson’s corre-
lation coefficient (r). Relationships between categorical variables 
was calculated using Chi square statistics. Multiple linear regres-
sion analysis was used to assess the predictors of CI. 

Results and discussion. The main characteristics of the study 
population are outlined in Table 1. The mean age of the subjects 
was 39.0±9.8 years. Most patients were female (69.8%). Thirty-
nine (73.6%) patients had a higher education level. Thirty-nine 
percent of the subjects were unemployed. Most patients (81.1%) 
were diagnosed with relapsing-remitting MS (RRMS). The 
mean disease duration was 6.1±5.1 years, and the mean EDSS 
score was 3.1±1.5. Among the patients, 56.6% were on disease-
modifying treatment (DMT), while the remaining 43.4% had 
never received it. Clinically significant depression, defined as 
≥19 scores on BDI, was identified in nine patients (20.5%). 

Table 1. Characteristics of the study population
MS patients

Number of participants n 53
Age (y), mean ± SD 39.0 (±9.8)

Women n (%) 37 (69.8%)
Men n (%) 16 (30.2)

Education (y), mean ± SD 14.2 ± 1.9
Education ≥15 y, n (%) 39 (73.6%)
Education ≤14 y, n (%) 14 (26.4%)

Employed n (%) 32 (60.4%%)
Unemployed n (%) 21 (39.6%)

Disease duration (y), mean ± SD 6.1 ± 5.1
EDSS score, mean ± SD 3.1 ± 1.5

MS subtype
RRMS n (%) 43 (81.1%)
SPMS n (%) 8 (15.1%)
PPMS n (%) 2 (3.8%)

PPMS - primary progressive multiple sclerosis; RRMS - relapsing remitting multiple sclerosis; SD - standard deviation; 
SPMS - secondary progressive multiple sclerosis
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Table 2. Mean scores of MoCA and its subtests. Correlation of MoCA subtests with the final MoCA score.
Mean score±SD P value Pearson’s r P value

MoCA 22.9±3.7 <0.0001 - -
Visuospatial/Executive 3.8±1.2 0.1 0.714 <0.0001

Naming 2.9±0.3 0.4 0.154 0.3
Attention 5.1±1.0 0.2 0.502 <0.0001
Language 1.8±0.8 0.2 0.510 <0.001

Abstraction 0.9±0.7 0.2 0.403 0.002
Delayed Memory 2.5±0.7 0.2 0.651 <0.0001

Orientation 5.9±0.6 03 0.220 0.1

Table 3. Logistic regression analysis for various factors affecting cognitive status in patients with MS
Coefficient Odds Ratio 95% CI p

Age 0.0162 1.0164 0.9517 - 1.0854  0.6287
Education (years) -0.2943 0.7450 0.5404 - 1.0272 0.0325

Duration 0.0022 1.0022 0.8830 - 1.1376 0.9726
EDSS 0.5015 1.6512 1.0272 - 2.6545 0.0384

Progressive course 0.2077 1.2308 1.0166 - 1.4901 0.0333

Table 2 shows the mean scores of MoCA and all subtests. In 
general, twenty-two subjects (41.5%) received abnormal scores 
on MoCA. Nineteen patients (35.8%) scored 22 to 17, and were 
therefore classified as having mild to moderate CI. Three pa-
tients (5.7%) obtained ≤ 16 points and were regarded as severely 
impaired. 

Number of patients, who received low scores on individual 
subtests of the MoCA, was 41 (77.4%). Most of the patients 
(50.9%) failed the delayed memory test, twenty-two (41.5%) 
patients had zero scores on any of the subtests evaluating execu-
tive function (Trial making, Abstraction), 15 subjects (28.3%) 
received zero score on verbal memory test, nine patients (17%) 
failed visuospatial subtest and 4 (7.5%) patients showed im-
paired attention. 

The test showed good internal consistency (Cronbach’s al-
pha 0.68). All subtests were positively correlated with the final 
MoCA score, and two subtests, Visuospatial/Executive and De-
layed memory, demonstrated the strongest positive correlation 
(Pearson’s r = 0.714 and 0.651 respectively, p < 0.0001). 

We could not identify any correlation between BDI scores 
and cognitive outcome, however the prevalence of clini-
cally significant depression was higher among subjects with 
CI compared to those without cognitive decline (22.7% vs. 
12.9%). 

We used multiple regression analysis to identify predictors of 
CI in patients with MS. We found a moderate, but statistically 
significant correlation between education years, EDSS score, 
progressive disease course, and CI in MS patients (Table 3). A 
chi-square test of independence showed a significant association 
between CI and unemployment X2 (2, N=53) = 4.5, p < .034. 
The proportion of patients with cognitive decline did not differ 
by DMT status X2 (2, N=53) = 0.2, p < .64. 

Evidence from current research suggests that CI is very com-
mon in patients with MS, affecting 22%-70% of patients with 
MS [9,14]. It substantially impacts the daily and working abili-
ties of patients and is one of the main predictors of occupational 
disability [4]. Timely identification of cognitive dysfunction en-
sures adequate management of MS patients and might improve 
their quality of life. 

Thorough neuropsychological assessment is time-consuming, 
costly, and requires the presence of neuropsychological service 
at the site. There is an urgent need for sensitive and reliable 
screening instruments in MS that would address specific aspects 
of CI in this population [12]. 

MoCA is the most widely used screening test for MCI. Va-
lidity and reliability of the test have been investigated in many 
neurological conditions [10]. There are few studies that have 
addressed the application of MoCA in MS patients and found 
that it correlates well with standardized neuropsychological in-
struments, specifically developed for MS [2,6,11]. One of the 
main advantages of MoCA is that it evaluates two commonly 
affected cognitive domains, i.e., the executive system and verbal 
memory. 

This was the first study to evaluate the prevalence of CI in 
Georgian patients with MS using MoCA. The overall prevalence 
of CI in our MS group was 41.5%. Moreover, 35.8% of sub-
jects had mild to moderate CI, which is three times higher than 
that reported previously by a population-based study in Geor-
gia [7]. Severe cognitive impairment was identified in 5.7% of 
the patients. As expected, MS patients most commonly failed 
the subtests evaluating delayed memory and executive system. 
Our results are compatible with the recent multi-center study 
by Ruano et al., revealing CI in 46% of MS patients. Executive 
function was reported to be the second most commonly affected 
cognitive sphere in this cohort [15].

Disease modifying drugs reduce activity and progression 
of MS, but their impact on cognitive status of MS patients is 
unclear. We could not find any association between DMT and 
cognitive outcome. In our study, proportion of subjects with CI 
was similar among treatment naïve patients and those who were 
under continuous DMT. 

We found significant association between CI and unemploy-
ment. Number of jobless patients was twice as high in CI group. 
Clinically significant depression was more common among pa-
tients with CI, indicating potential negative impact of depression 
on cognitive functioning. We found that lower education status, 
higher physical disability and progressive disease course are the 
main risk factors for CI in patients with MS. 
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Conclusion. Prevalence of CI is reasonably high among pa-
tients with MS and should warrant implementation of regular 
cognitive assessment with valid psychometric instruments. De-
pression is more common in cognitively impaired MS patients 
and should be addressed appropriately.
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SUMMARY 

EVALUATION OF COGNITIVE IMPAIRMENT IN PA-
TIENTS WITH MULTIPLE SCLEROSIS USING GEOR-
GIAN LANGUAGE MONTREAL COGNITIVE ASSESS-
MENT 

1Botchorishvili N., 2Mikeladze N., 1Dzagnidze A., 
2Mikava N., 1Janelidze M. 

1Tbilisi State Medical University; 2S. Khechinashvili University 
Hospital, Tbilisi, Georgia

The main objective of the study was to evaluate the preva-
lence and risk factors of cognitive impairment in patients with 
multiple sclerosis.

Fifty-three patients with multiple sclerosis were enrolled in 
this cross-sectional study. Study participants underwent neuro-
logical status examination and cognitive screening with Montre-
al Cognitive Assessment. Beck Depression Inventory was used 
to assess mental health. Statistical analysis was performed using 
SPSS software, version 26.0.

The overall prevalence of cognitive impairment in our group 
was 42%. We found that higher physical disability and progres-
sive disease course are main risk-factors for cognitive decline in 
patients with multiple sclerosis.

Keywords: cognitive impairment, multiple sclerosis, risk-
factors.

РЕЗЮМЕ

ОЦЕНКА КОГНИТИВНЫХ НАРУШЕНИЙ У ПАЦИ-
ЕНТОВ С РАССЕЯННЫМ СКЛЕРОЗОМ ПРИ ПОМО-
ЩИ МОНРЕАЛЬСКОЙ ШКАЛЫ ОЦЕНКИ КОГНИ-
ТИВНЫХ ФУНКЦИЙ

1Бочоришвили Н.Т., 2Микеладзе Н.А., 1Дзагнидзе А.Ш., 
2Микава Н.Г., 1Джанелидзе М.Т.

1Тбилисский государственный медицинский университет; 
2Университетская клиника им. С. Хечинашвили, Грузия 

Целью исследования явилось изучение распространения 
когнитивных нарушений у пациентов с рассеянным скле-
розом. В кросс-секционное исследование включено 53 па-
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циента с рассеянным склерозом. Пациентам проведен не-
врологический осмотр и когнитивная оценка при помощи 
Монреальской шкалы оценки когнитивных функций. С це-
лью скрининга депрессии они заполнили опросник депрес-
сии Бека. Статистический анализ исследования проведен 
при помощи программы SPSS v26. 

Распространение когнитивных нарушений в группе ис-
следования составило 42%. Результаты проведенного ис-
следования выявили, что высокая степень ограничения 
физической способности и прогрессивная форма заболе-
вания являются главным риск-фактором когнитивных на-
рушений у пациентов с рассеянным склерозом.

reziume 

kognituri disfunqciis kvleva pacientebSi gafantuli skleroziT 
monrealis Sefasebis skalis gamoyenebiT 

1n. boWoriSvili, 2n. miqelaZe, 1a. ZagniZe, 2n. miqava, 1m. janeliZe

1Tbilisis saxelmwifo samedicino universiteti; 
2s. xeCinaSvilis sax. sauniversiteto klinika, Tbilisi, saqarTvelo

kvlevis mizans warmoadgenda pacientebSi ga-
fantuli skleroziT kognituri dazianebis 
gavrcelebis da misi risk-faqtorebis Seswavla. 
winamdebare jvaredin-seqciur kvlevaSi CarTuli 

iyo 53 pacienti gafantuli skleroziT. sakvlev 
pirebs Cautarda nevrologiuri gasinjva da kog-
nituri dazianebis skriningi monrealis kognituri 
Sefasebis skalis meSveobiT. fsiqikuri statusis 
Sefasebis mizniT maT Seavses bekis kiTxvari. 

kvlevis statistikuri analizi Catarda SPSS 
v26 programis meSveobiT. 
kognituri disfunqciis gavrcelebam kvlevis 

jgufSi Seadgina 42%, rac Seesabameba litera-
turaSi aRweril monacemebs. gamovlinda, rom pa-
cientebSi gafantuli skleroziT fizikuri unar-
SezRudulobis maRali xarisxi da daavadebis 
progresuli forma warmoadgens kognituri da-
zianebis mTavar risk-faqtors. 

КЛИНИКО-МАТЕМАТИЧЕСКИЙ АНАЛИЗ ВЗАИМООТНОШЕНИЙ 
МЕЖДУ ХАРАКТЕРОМ ПРОГНОЗА И ОСОБЕННОСТЯМИ ДЕБЮТОВ 

ПРИ РАЗНЫХ ТИПАХ ТЕЧЕНИЯ РАССЕЯННОГО СКЛЕРОЗА

Волошина Н.П., Василовский В.В., Негреба Т.В., Сухоруков В.В., Киржнер В.М.

ГУ «Институт неврологии, психиатрии и наркологии 
Национальной академии медицинских наук Украины», Харьков, Украина

Вопрос о диагностическом значении клинических пока-
зателей дебюта при рассеянном склерозе (РС) и его роль в 
дальнейшем формировании особенностей течения и про-
гноза этого заболевания является недостаточно изученным 
и дискуссионным [8-10,13,16,17,20]. Прогноз, как ожида-
емый результат предшествующего течения заболевания, 
носит интегративный характер и зависит от клинической 
интерпретации всей картины болезни в целом, включая ре-
троспективный анализ этапов заболевания во временном 
аспекте, т.е., по существу, представляет собой экспертную 
оценку, проведенную врачом-неврологом [5-7,13,15,18].

Известно, что характер прогноза при рецидивирующем 
течении (РТ), в целом, расценивается как благоприятный. Од-
нако при этом типе течения существуют многообразные вари-
анты, отличающиеся своим клиническим звучанием и прогно-
стической значимостью. Так, наличие клинических маркеров, 

свидетельствующих о риске высокой трансформации во вто-
рично-прогредиентное течение (ВПТ), позволяет трактовать 
текущий прогноз при РТ как неопределенный.

У больных с прогредиентными типами течения (ПТТ), ко-
торые, в основном, характеризуются быстрыми темпами на-
копления неврологического дефицита и высокой степенью 
инвалидизации, в подавляющем большинстве случаев фор-
мируется неблагоприятный прогноз [4,5]. Однако даже при 
этих типах течения у части больных следует выделять отно-
сительно «доброкачественный» вариант прогноза – неопре-
деленный, имеющий характерные особенности, ведущими 
из которых является длительный период рецидивирующего 
этапа при ВПТ, медленное поступательное накопление не-
врологического дефицита на этапе вторичного и первичного 
прогрессирования, положительный ответ на различные ме-
тоды патогенетической и симптоматической терапии.
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Таким образом, предполагаемый, т.е. апостериорный ва-
риант прогноза на разных этапах течения РС, включая де-
бют, помогает логически обосновать и вычленить те клини-
ческие симптомы, которые в процессе развития заболевания 
и приводят к ожидаемому исходу. 

Цель исследвоания - оценить прогностическое значение 
показателей, характеризующих течение дебюта рассеянного 
склероза, с помощью клинико-математического анализа.

Материал и методы. В исследовании рассмотрены раз-
личные модели связи между клиническими показателями 
дебютов при разных типах течения РС (РТ, ВПТ, первич-
но-прогредиентное течение - ППТ) и характером прогноза. 
С помощью математических методов анализа (коэффици-
ент корреляции Юла, метод разделяющей гиперплоскости, 
корреляционный анализ) разработан алгоритм клинической 
диагностики различных вариантов прогноза индивидуаль-
но для каждого больного, основанный на целостной картине 
разных типов течения заболевания [1-3,11]. 

Результаты и обсуждение. Изучены клинические осо-
бенности дебютов при разных типах течения РС с учетом 
следующих показателей: возраст начала заболевания; коли-
чество симптомов дебюта (моносиндромный – 1 симптом, 
олигосиндромный – 2-3 симптома, полисиндромный – 4 и 
более симптомов); клиническая структура ведущих синдро-
мов дебюта с участием различных функциональных систем; 
темпы формирования клинической симптоматики дебюта 
(молниеносные – несколько часов, быстрые – от 1 до 7 су-
ток, постепенные – 2-4 недели, замедленные – 1 месяц и бо-
лее); тяжесть дебюта (легкая, средняя и тяжелая); длитель-
ность дебюта (короткая – до 1 месяца, средняя – от 1 до 2 
месяцев, длительная – 2 месяца и более, неопределенная по 
длительности в связи с дальнейшим прогрессированием - 
только при ППТ); полная и неполная клиническая ремиссия 
после дебюта различной продолжительности (короткая – до 
6 месяцев, средняя – от 6 месяцев до 3 лет, длительная – 3 
года и более) [12].

На первом этапе исследования для установления связей 
между изучаемыми клиническими показателями дебютов и 
характером прогноза использован коэффициент Юла, кото-
рый является аналогом коэффициента корреляции для при-
знаков, принимающих значения 0 и 1 [3].

Результаты проведенного анализа показали, что по дан-
ным коэффициента Юла благоприятный прогноз при РТ 
имеет положительные корреляции с такими показателями 
как «легкий дебют» (0,46) и «полная клиническая ремиссия 
после дебюта» (0,55). Поскольку, для РТ реально существу-
ет только два альтернативных исхода прогноза – благопри-
ятный и неопределенный, то знаки корреляции с неопре-
деленным прогнозом меняются на противоположные, т.е. 
отрицательные. Для альтернативного (неопределенного) 
прогноза при РТ оказались характерными «средняя тяжесть 
дебюта» (-0,53), «неполная клиническая ремиссия после 
дебюта» (- 0,43) и «поражение черепно-мозговых нервов в 
дебюте» (- 0,59).

У больных с прогредиентными типами течения (ВПТ и 
ППТ) также существуют только два альтернативных исхода 
прогноза – неблагоприятный и неопределенный. При этом, 
положительные корреляции, которые были определены для 
неблагоприятного прогноза при ВПТ, затрагивали такие 
клинические показатели в дебюте, как «молниеносные (1,0) 
или замедленные (1,0) темпы формирования клинической 
симптоматики», «тяжелый (0,72) и длительный (0,72) де-
бюты», «короткая ремиссия после дебюта» (0,58); при ППТ 

– «неопределенная длительность дебюта в связи с дальней-
шим прогрессированием» (0,43). 

При неопределенном прогнозе знаки корреляции меня-
лись на противоположные для таких показателей при ВПТ, 
как «постепенные темпы формирования клинической сим-
птоматики» (- 0,58) и «длительная ремиссия после дебюта» 
(- 0,64); при ППТ – «легкая тяжесть дебюта» (- 0,63). Следова-
тельно, неопределенный характер прогноза при ПТТ преиму-
щественно поддерживается отрицательно коррелированными 
симптомами, что означает их практическое отсутствие.

 На втором этапе исследования для ранжирования клини-
ческих показателей дебюта по степени их диагностического 
значения при разных типах течения РС применялся метод 
разделяющей гиперплоскости, который позволяет опреде-
лить диагностический вес для каждого из изучаемых клини-
ческих показателей. Этот метод предполагает, что «области 
двух диагнозов в пространстве признаков» можно разде-
лить плоскостью так, чтобы точки, соответствующие «раз-
ным диагнозам», лежали по разные стороны этой плоскости 
[1]. При этом клинические показатели в группах с разными 
типами течения располагались в порядке последовательно-
го убывания их веса (чем выше вес, тем больше диагности-
ческое значение этого показателя), т.е. носили структуриро-
ванный характер. Достоверность получаемых результатов 
возрастала за счет избирательно сформированных наборов 
клинических показателей с высокими величинами веса при 
разных типах течения и различном характере прогноза. 

У больных с РТ при благоприятном прогнозе выделено 
5 клинических показателей дебюта, ранжированных в зави-
симости от величины их веса: поражение черепно-мозговых 
нервов (15,6), острый ретробульбарный неврит (14,1), сред-
няя тяжесть дебюта (11,9), моносиндромный дебют (11,5), 
короткая длительность дебюта (8,8); при неопределенном 
прогнозе выделено 7 клинических показателей: молние-
носные темпы формирования клинической симптоматики 
(17,2), полная ремиссия после дебюта (15,6), быстрые тем-
пы формирования клинической симптоматики (13,6), сред-
няя длительность ремиссии после дебюта (11,9), неполная 
ремиссия после дебюта (8,5), постепенные темпы формиро-
вания клинической симптоматики (7,3), короткая ремиссия 
после дебюта (5,9).

У больных с ВПТ при неблагоприятном прогнозе выде-
лено 6 показателей дебюта с учетом величины их весов, 
значимых в диагностическом плане: молниеносные (27,3), 
замедленные (15,1) и постепенные (10,1) темпы форми-
рования клинической симптоматики, поражение функции 
тазовых органов в дебюте (8,5), частичная атрофия дисков 
зрительных нервов (ДЗН) в дебюте (4,1), поражение путей 
мозжечка в дебюте (4,0); при неопределенном прогнозе по-
лучено 4 показателя: средняя продолжительность дебюта 
(12,7), полная клиническая ремиссия после дебюта (12,6), 
легкая тяжесть дебюта (9,4), короткая продолжительность 
дебюта (5,7).

У больных с ППТ при неблагоприятном прогнозе ранг и 
вес были представлены 5 показателями дебюта: замедлен-
ными темпами формирования клинической симптоматики 
(12,5), полисиндромным дебютом (12,5), молниеносными 
темпами формирования клинической симптоматики (8,2), 
олигосиндромным дебютом (6,0), тяжелым дебютом (5,2); 
при неопределенном прогнозе также выделено 5 клиниче-
ских показателей дебюта, ранжированных согласно их ве-
совым категориям: поражение пирамидного тракта (10,0), 
частичная атрофия дисков зрительных нервов (ДЗН) (7,2), 
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поражение черепно-мозговых нервов (6,3), поражение 
функции тазовых органов (5,8), поражение проводников 
чувствительности (4,0).

Таким образом, в результате использования метода раз-
деляющей гиперплоскости на этапе дебюта для всех типов 
течения РС получены достоверные диагностические крите-
рии (в виде клинических показателей с высоким весом) для 
разных вариантов прогноза.

Метод разделяющей гиперплоскости применялся для раз-
деления двух возможных исходов заболевания при разных 
типах течения. Правильный вариант прогноза (для РТ - бла-
гоприятный или неопределенный; для ВПТ и ППТ - небла-
гоприятный или неопределенный) определялся с помощью 
двух показателей - «чувствительность» и «специфичность». 

Для РТ «чувствительность» теста соответствовала коли-
честву больных с неопределенным прогнозом (I группа), 
которых тест правильно определил по отношению ко всем 
больным с неопределенным прогнозом, а «специфичность» 
- количеству больных с благоприятным прогнозом (II груп-
па), которых тест правильно определил по отношению ко 
всем больным с благоприятным прогнозом. Для ВПТ и 
ППТ «чувствительность» теста равна количеству больных 
с неблагоприятным прогнозом (I группа), которых тест пра-
вильно определил по отношению ко всем больным с небла-
гоприятным прогнозом, а «специфичность» – количеству 
больных с неопределенным прогнозом (II группа), которых 
тест правильно определил по отношению ко всем больным 
с неопределенным прогнозом. 

Точность прогноза вычислялась математическим путем 
на основе веса клинических показателей и составила 83,0% 
для РТ. Согласно клиническим данным, неопределенный 
прогноз при этом типе течения диагностирован у 35,0±10,4% 
больных, а благоприятный прогноз – у 65,0±10,4% боль-
ных. Значение показателя «чувствительность» для I группы 
больных составило 0,88, т.е. 88,0% правильных ответов по 
отношению ко всем больным с неопределенным прогно-
зом; показателя «специфичность» для II группы больных – 
0,74, т.е. 74,0% правильных ответов по отношению ко всем 
больным с благоприятным прогнозом. Следовательно, при 
РТ выделенные клинические показатели являются высоко-
информативными в прогностическом отношении, особенно 
для больных с неопределенным прогнозом.

Точность математического прогноза для ВПТ состави-
ла 80,0%. Согласно экспертной оценке клинических данных, 
неблагоприятный прогноз при ВПТ встречается у 58,5±8,2% 

больных (I группа), а неопределенный - у 41,5±8,2% (II груп-
па). В I группе больных «чувствительность» составила 0,82, 
т.е. 82,0% правильных ответов по отношению ко всем больным 
с неблагоприятным прогнозом; во II группе «специфичность» 
– 0,78, т.е. 78,0% правильных ответов по отношению ко всем 
больным с неопределенным прогнозом. Следовательно, «чув-
ствительность» и «специфичность» были сопоставимы для 
двух вариантов прогноза при ВПТ и соответствовали точному 
прогнозу (80,0%), т.е. являлись наилучшими из возможных ре-
зультатов при таком алгоритме прогноза. 

Точность математического прогноза для ППТ, также как и 
при ВПТ составила 80%, тогда как клинические данные по 
больным соответствовали 81,7±4,9% при неблагоприятном 
и только 18,3±4,9% - при неопределенном прогнозах. Значе-
ние показателя «чувствительность» для I группы больных 
составило 0,79, т.е. 79,0% правильных ответов по отноше-
нию ко всем больным с неблагоприятным прогнозом; пока-
зателя «специфичность» для II группы больных – 0,80, т.е. 
80,0% правильных ответов по отношению ко всем больным 
с неопределенным прогнозом. Следовательно, при ППТ по-
казатели «чувствительность» и «специфичность» также со-
впали с точностью математического прогноза. 

Таким образом, при ВПТ и ППТ общая точность прогно-
за (0,80) достигается при практически такой же точности в 
каждой из групп двух вариантов исхода (прогноза), вычис-
ленных при клиническом анализе.

Для «идеального варианта теста» «чувствительность» и 
«специфичность» равны единице, однако реально они име-
ют разные соотношения. Качество самой методики прогно-
за для всех трех типов течения заболевания оценивалось по 
т.н. кривым ROC (receiver operating characteristic), которые 
позволяют сопоставить пары «чувствительность-специфич-
ность» [19,21].

 Значимым интегральным показателем качества теста на 
«чувствительность» и «специфичность» является площадь 
под кривой ROC – величина AUC (area under ROC curve). 
Числовые значения AUC классифицировались следующим 
образом: отличное значение для прогноза – 0,9-1.0; высокое 
качество прогноза – 0,8-0,9; хорошее качество прогноза – 
0,7-0,8; среднее качество прогноза – 0,6-0,7; неудовлетвори-
тельное качество прогноза – 0,5-0,6 [21].

Соответствующие величины АUC указывают на высокое 
качество предлагаемого метода прогноза. На рис. 1-3 по оси 
X отложена величина – единица минус специфичность, а по 
оси Y – чувствительность.

Рис. 2. ROC-кривая для ВПТ. Величина AUC=0,84Рис. 1. ROC-кривая для РТ. Величина AUC=0,89
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Рис. 3 ROC-кривая для ППТ. Величина AUC= 0,84 
	
На III этапе исследования, в связи с ключевой ролью де-

бюта для формирования прогностического диагноза при 
РС, проведен корреляционный анализ связей между клини-
ческими показателями, характеризующими течение этого 
этапа [2].

Корреляционные отношения, представленные в графи-
ческой форме, были вычислены между клиническими по-
казателями дебюта для каждого типа течения и позволили 
уточнить особенности их взаимодействия на начальных 
этапах заболевания. При построении структур связей в еди-
ную рабочую систему использовались только сильные по-
ложительные связи (больше 0,8 по абсолютной величине). 
Фактом, заслуживающим особого внимания, являются кор-
реляции равные (+1), которые означают, что два показателя 
всегда следуют вместе.

При построении корреляционной структуры связей при 
РТ было вовлечено 14 клинических показателей, которые 
графически представлены на рис. 4. 

 

Рис. 4. Корреляционная структура связей между клини-
ческими показателями дебюта при РТ 

Рассматриваемая корреляционная структура состоит из 
двух несвязанных между собой субструктур. Первая корот-
кая субструктура при помощи линейной связи объединяет 
всего два показателя, характерных для легкого течения де-
бюта (постепенные темпы развития клинической симпто-
матики - 39 и нарушения чувствительности - 51). Вторая 
субструктура представляет собой многоконтурную сеть, 
центральными пунктами которой являются полисиндром-
ный дебют (33) – 6 связей в сети и показатели (54), (55) –по 
5 связей в сети. Они рассматриваются в качестве т.н. «инте-

граторов» или «центров влияния», т.е. показателей, которые 
с помощью радиальных и линейных связей формируют во-
круг себя остальные 10 показателей. 

Один из симптомов - «интеграторов» – полисиндромный 
дебют (33) связан корреляционными связями с показателями 
тяжелого (36) и длительного (43) дебюта, формирующегося 
замедленными темпами (40), в структуре которого преоб-
ладает пирамидная (50) и мозжечковая (52) симптоматика. 
Несмотря на то, что второй центр влияния (55) – синдром 
хронической утомляемости, может встречаться при разной 
тяжести дебютов, его взаимодействие также ограничивает-
ся показателями, характеризующими дебюты тяжелой или 
средней степени тяжести (35 – средняя тяжесть дебюта, 40 – 
замедленные темпы развития дебюта, 54 – нарушения функ-
ции тазовых органов, 56 – атипичные симптомы дебюта). 
Таким образом, преобладание корреляционных связей меж-
ду показателями, характеризующими тяжелый дебют, вхо-
дит в противоречие с особенностями течения РТ – наиболее 
доброкачественной формы РС. Однако следует учесть, что 
рассматриваемая структура охватывает всех больных без 
учета характера дальнейшего прогноза, т.е. является отра-
жением соотношения больных с двумя разными исходами 
заболевания - благоприятным и неопределенным, что требу-
ет дальнейшего анализа с учетом характера прогноза. 

Корреляционные связи между 16 показателями дебюта 
при ВПТ РС графически представлены на рис. 5. На этой 
схеме выделяются две сепаратные субструктуры, связанные 
между собой одной линейной связью – между симптомами 
поражения черепно-мозговых нервов (53) и ретробульбар-
ным невритом (49). Эта связь выполняет функцию т.н. «кор-
реляционного моста», который объединяет два альтернатив-
ных блока. 

Рис. 5. Корреляционная структура связей между клини-
ческими показателями дебюта при ВПТ РС 

Первый блок, более сложно организованный, насчиты-
вает 11 показателей, 5 из них имеют наибольшее количе-
ство связей. Они рассматриваются в качестве симптомов-
«интеграторов» или «центров влияния». В качестве таких 
«интеграторов» выступают тяжелый (36) и длительный (43) 
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дебюты, которые сопрягаются между собой и такими по-
казателями, как полисиндромный дебют (33), мозжечковая 
симптоматика (52) и нарушения функции тазовых органов 
(54). Остальные 6 показателей, характеризующих замед-
ленные темпы развития дебюта (40), неполную ремиссию 
после дебюта (45) и ряд симптомов дебюта, включая пи-
рамидную (50) и стволовую (53) симптоматику, синдром 
хронической утомляемости (55) и атипичные симптомы 
дебюта (56), имеют меньшее количество связей, т.е. ведут 
себя как «аутсайдеры». Второй блок представляет собой 
паттерн из 6 симптомов легкого дебюта (моносиндром-
ный (31), легкий (34) и короткий (41) дебют, протекаю-
щий в виде ретробульбарного неврита (49) с выходом в 
полную (44) и длительную (48) ремиссию).

В целом, в клиническом контексте ведущая субструктура 
объединяет в себе симптоматику тяжело протекающего де-
бюта, в отличие от второй, менее сложно организованной 
субструктуры, соответствующей течению легкого дебюта.

Таким образом, единая корреляционная структура при 
ВПТ представлена двумя, неравноценными по сложности 
своей организации альтернативными клиническими паттер-
нами, характеризующими легкий и тяжелый дебюты. 

Организация корреляционной структуры связей между 
показателями дебюта при ППТ менее сложна по своей кон-
фигурации, чем при ВПТ, однако построена по такому же 
принципу (рис. 6). Она образована 14 клиническими по-
казателями, которые графически представлены двумя суб-
структурами, расположенными независимо друг от друга. 
Каждая из этих независимых субструктур характеризует 
клинические особенности течения дебютов разной степе-
ни тяжести. Первая (верхняя) субструктура характеризует 
течение легкого дебюта (32 - моносиндромный, 35 - легкая 
тяжесть, 39 - быстрые и 40 - постепенные темпы формиро-
вания клинической симптоматики, 42 - короткая и 43 - сред-
няя длительность), вторая (нижняя) субструктура – течение 
тяжелого дебюта (34 - полисиндромный, 37 - тяжелый, 45 - 
неопределенный по длительности дебют в связи с дальней-
шим первичным прогрессированием, 47 - пирамидная сим-
птоматика, 4 - мозжечковая симптоматика, 50 - поражение 
черепно-мозговых нервов, 51 - нарушение функции тазовых 
органов, 53 - атипичные симптомы). 

Рис. 6. Корреляционная структура связей между клини-
ческими показателями дебюта при ППТ 

При этом следует подчеркнуть, что между выделенны-
ми двумя самостоятельными блоками (субструктуры) свя-
зи отсутствуют, т.е. они функционируют независимо друг 
от друга, тогда как внутри блоков соответствующие груп-
пы показателей тесно взаимодействуют между собой, что, 
скорее всего, означает наличие двух независимых центров 
влияния.

Менее сложная структурная организация связей при ППТ 
в сравнении с ВПТ свидетельствует о том, что формирова-
ние клинической симптоматики дебюта при этом типе тече-
ния РС, по-видимому, более жестко генетически детерми-
нировано. 

Таким образом, с помощью коэффициента Юла, на пер-
вом этапе исследования в зависимости от характера про-
гноза и типа течения выделены различные совокупности 
клинических показателей дебютов с высокими коэффици-
ентами корреляции, имеющие диагностическое значение 
для дальнейшего прогноза. Для РТ с благоприятным про-
гнозом оказались характерны легкая тяжесть дебюта и пол-
ная ремиссия после дебюта; для неопределенного прогноза 
– поражение черепно-мозговых нервов и неполная ремиссия 
после дебюта. Для неблагоприятного прогноза при ВПТ вы-
сокие корреляции определялись для тяжелых и длительных 
дебютов, развивающихся молниеносными и замедленными 
темпами; для неопределенного прогноза - постепенные тем-
пы развития дебюта и длительная ремиссия после дебюта. 
Для неблагоприятного прогноза при ППТ значимую диагно-
стическую роль играла неопределенная продолжительность 
дебюта, связанная с дальнейшим неуклонным прогрессиро-
ванием; для неопределенного прогноза – легкий дебют.

С помощью метода разделяющей гиперплоскости на 2-м 
этапе исследования определялся диагностический вес кли-
нических показателей дебюта с последующим их ранжиро-
ванием для разных вариантов прогноза при всех типах течения 
РС. Согласно приведенным данным, значимые в диагностиче-
ском плане клинические показатели дебютов (т.е. показатели с 
высокими весами) избирательно связаны с типом течения и ха-
рактером прогноза. При благоприятном прогнозе РТ ведущую 
диагностическую роль  играют такие показатели, как тяжесть, 
длительность и синдромы дебюта; при неопределенном про-
гнозе РТ – различные темпы развития клинической симптома-
тики в дебютах, полнота и продолжительность ремиссии после 
дебюта. При неблагоприятном прогнозе ВПТ диагностическое 
значение имеют темпы развития клинической симптоматики и 
клинические синдромы дебюта; при неопределенном прогнозе 
ВПТ – тяжесть и длительность дебюта. При неблагоприятном 
прогнозе ППТ ведущую диагностическую роль играют темпы 
развития и тяжесть дебюта, а также различия в количестве син-
дромов дебюта; при неопределенном прогнозе ППТ – только 
синдромы дебюта.

Эффективность используемого метода для уточнения 
характера прогноза повышалась при учете часто встреча-
ющихся показателей с высоким весом, которые расценива-
лись как наиболее информативные. 

С помощью метода разделяющей гиперплоскости проведе-
но разделение исходов (прогнозов) РС с учетом двух показате-
лей – «чувствительность» и «специфичность». «Чувствитель-
ность» соответствовала правильной оценке числа больных с 
неблагоприятным прогнозом при ПТТ и с неопределенным 
прогнозом при РТ; «специфичность» – правильной оценке 
числа больных с неопределенным прогнозом при ПТТ и с 
благоприятным прогнозом при РТ. Полученные результаты 
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свидетельствуют о высокой информативности разработанно-
го алгоритма прогноза для всех типов течения РС. Таким об-
разом, с помощью метода разделяющей гиперплоскости экс-
пертная клиническая оценка точности прогноза убедительно 
подтверждена математическим прогнозом.

Использование корреляционного анализа связей между по-
казателями дебюта при различных типах течения РС на 3-м 
этапе исследования выявило единый алгоритм их построения. 
Этот алгоритм в каждой из рассматриваемых структур объеди-
няет альтернативные программы паттернов тяжелого и легкого 
дебютов, которые на дальнейших этапах течения РС способны 
конкурировать между собой за конечный исход заболевания. 

Таким образом, результаты клинико-математического 
анализа клинических показателей, характеризующих тече-
ние дебютов при разных типах течения РС, полученные с 
помощью коэффициента Юла, метода разделяющей гипер-
плоскости и корреляционного анализа, с высокой достовер-
ностью свидетельствуют о диагностической информатив-
ности указанных методов исследования для дальнейшего 
прогнозирования течения заболевания.
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SUMMARY

CLINICAL-MATHEMATICAL ANALYSIS OF INTERRE-
LATIONS BETWEEN A CHARACTER OF THE PROG-
NOSIS AND PECULIARITIES OF ONSETS IN DIFFER-
ENT TYPES OF MULTIPLE SCLEROSIS COURSE

Voloshina N., Vasylovskiy V., Negreba T., Sukhorukov V., 
Kirzhner V.

State Institution “Institute of Neurology, Psychiatry and Narcol-
ogy of the NAMS of Ukraine”, Kharkiv, Ukraine 

Aim of the study- to assess the prognostic value of indicators 
characterizing the course of the of multiple sclerosis onset (MS) 
using clinical-mathematical analysis.
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Patients with MS with different prognosis: good and uncertain 
for the relapsing-remitting type; uncertain and poor for progres-
sive types of clinical course. A neurological examination using 
The Expanded Disability Status Scale (EDSS); a questionnaire 
method; determination of the Yule’s coefficient of association 
(coefficient of colligation), the separating hyperplane method 
and the correlation analysis.

The indicators of the onset with a high correlation, which 
have a prognostic value, are defined by means of the Yule’s co-
efficient. To rank the onset indicators by the separating hyper-
plane method, its diagnostic weight was determined for different 
variants of prognosis in all types of MS. Correlation relations 
between the onset indices for each type of MS, were calculated 
and presented in a graphical form. The correlation analysis of 
the connections between these indicators is built according to a 
single algorithm that combines alternative programs of patterns 
of severe and mild onset, which can subsequently compete with 
each other for the final outcome of the disease.

The results of the clinical-mathematical analysis of the onsets 
in different types of MS, with a high reliability, indicate a diag-
nostic informativity of the mentioned investigation methods for 
further prognosis of the MS disease type.

Keywords: multiple sclerosis, onset, type of MS, clinical in-
dices, prognosis, Yule’s coefficient, separating hyperplane meth-
od, correlation analysis.

РЕЗЮМЕ

КЛИНИКО-МАТЕМАТИЧЕСКИЙ АНАЛИЗ ВЗАИМО-
ОТНОШЕНИЙ МЕЖДУ ХАРАКТЕРОМ ПРОГНОЗА 
И ОСОБЕННОСТЯМИ ДЕБЮТОВ ПРИ РАЗНЫХ ТИ-
ПАХ ТЕЧЕНИЯ РАССЕЯННОГО СКЛЕРОЗА

Волошина Н.П., Василовский В.В., Негреба Т.В., 
Сухоруков В.В., Киржнер В.М.

ГУ «Институт неврологии, психиатрии и наркологии На-
циональной академии медицинских наук Украины», Харьков, 
Украина

Цель исследования - оценить прогностическое значение 
показателей, характеризующих течение дебюта рассеянного 
склероза, с помощью клинико-математического анализа.

Наблюдались больные рассеянным склерозом (РС) с 
различным характером прогноза: благоприятный и не-
определенный для рецидивирующего типа течения; не-
определенный и неблагоприятный для прогредиентных 
типов течения. Методы исследования - неврологический 
осмотр с использованием шкалы инвалидизации EDSS, 
метод анкетирования, определение коэффициента корре-
ляции Юла, метод разделяющей гиперплоскости, корре-
ляционный анализ.

С помощью коэффициента Юла выделены показатели 
дебюта с высокой корреляцией, имеющие прогностическое 
значение. Для ранжирования показателей дебюта методом 
разделяющей гиперплоскости определялся их диагности-
ческий вес для разных вариантов прогноза при всех типах 
течения РС. Между показателями дебюта для каждого типа 
течения РС вычислены корреляционные отношения, пред-
ставленные в графической форме. Корреляционный анализ 

связей между этими показателями построен по единому ал-
горитму, который объединяет альтернативные программы 
паттернов тяжелого и легкого дебютов, способных в даль-
нейшем конкурировать между собой за конечный исход за-
болевания. 

Результаты клинико-математического анализа дебютов 
при разных типах течения РС с высокой достоверностью 
свидетельствуют о диагностической информативности ука-
занных методов исследования для дальнейшего прогноза 
течения заболевания.
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urTierTdamokidebulebis klinikur-maTemati-
kuri analizi gafantuli sklerozis mimdinareo-
bis sxvadasxva tipis dros

n.voloSina, v.vasilovski, t.negreba, v.suxorukovi, 
v.kirJneri

nevrologiis, fsiqiatriisa da narkologiis in-
stituti, xarkovi, ukraina

kvlevis mizans warmoadgenda gafantuli 
sklerozis debiutisaTvis damaxasiaTebeli 
maCveneblebis prognozuli mniSvnelobis Sefase-
ba klinikur-maTematikuri analizis gamoyenebiT.
dakvirvebis qveS imyofeboda gafantuli 

sklerozis mqone pacientebi sxvadasxva xasiaTis 
prognoziT: keTilsaimedo da gaurkveveli mimdi-
nareobis morecidive tipisaTvis; gaurkveveli da 
arakeTilsaimedo mimdinareobis progredientu-
li tipisaTvis. kvlevis meTodebi: nevrologiuri 
daTvaliereba invalidizaciis EDSS skalis gamo-
yenebiT, anketirebis meTodi, korelaciis iulis 
koeficientis gansazRvra, hipersibrtyis gayofis 
meTodi, korelaciuri analizi.
iulis koeficientis saSualebiT gamoyo-

filia debiutis maCveneblebi maRali korela-
ciiT, romelTac aqvT prognozuli mniSvneloba. 
debiutis maCveneblebis ranJirebisaTvis hipersi-
brtyis gayofis meTodiT ganisazRvra maTi di-
agnostikuri wona gafantuli sklerozis mim-
dinareobis yvela variantisaTvis. gafantuli 
sklerozis mimdinareobis yvela tipisaTvis 
debiutis maxasiaTeblebs Soris gamoTvlilia 
korelaciuri kavSirebi, warmodgenili grafi-
kuli formiT. korelaciuri analizi amgvar 
maCveneblebs Soris agebulia erTiani algoriT-
miT, romelic moicavs mZime da advili debiutis 
paternebis alternatiul programebs da aqvT 
daavadebis saboloo gamosavlisaTvis konkuren-
ciis unari.
gafantuli sklerozis mimdinareobis sxvada-

sxva tipis debiutis klinikur-maTematikuri ana-
lizis Sedegebi maRali sarwmunoobiT miuTiTebs 
kvlevis aRniSnuli meTodebis sadiagnostiko in-
formatiulobis Sesaxeb daavadebis mimdinareo-
bis Semdgomi prognozisaTvis.
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Blood serum albumins of mammals, to begin with the most 
studied representatives such as human serum albumin (HSA), 
bovine serum albumin (BSA) etc. (with a molecular mass of 
ca. 66 500 Da), earned much research attention since they are 
most abundant and multi-functional water-soluble monomer 
globular proteins in serum plasma [12,13,16], and their physi-
ological function encompasses maintenance of osmotic pres-
sure in serum, transporting of fatty acids, amino acids and 
metal ions, including Cu2+, as well as scavenging of oxidants 
and reductants, including complex metal ions and drugs [2-
4,10,13,17,19]. Among other functions of serum albumins the 
binding, transportation and regulation of doubly charged metal 
ions such as Cu2+ should be mentioned. It is natural that because 
of the extremely multifunctional physiological role of this class of 
proteins, exhaustive studies of a respective human prototype, HSA, 
play an outstanding role within the biomedical disciplines. Among 
other issues, investigation of the interaction of copper (II) with se-
rum albumins, evaluation of binding amplitude and mechanism of 
interaction, have gained increased interest due to their application 
for numerous biomedical and bioanalytical issues, as well as for 
the design of metal-based drugs [1-3,5,7,8,11-14]. It should also be 
noted that the structural and functional similarity of HSA (the un-
doubtedly most studied representative of this protein family) with 
most of its mammalian analogs, such as BSA, e.g. [3,13] (includ-
ing occurrence of a high-affinity site for the Cu2+ capturing and 
transportation), provides a good basis for a many-sided modeling 
of HSA by its respective analogs. Indeed, this outstanding similarity 
makes BSA a perfect alternative for HSA in material-consuming 
laboratory studies with biomedical targeting owing to the relatively 
low cost and wide availability of BSA.

Fig. 1. (a) Structural alignment and comparative aspect for 
HSA and BSA, represented in blue and red colors, respectively. 
The Cu2+ (depicted by the yellow sphere) binding site is indicat-

ed by the bright green rectangle. (b) Model of suggested bind-
ing site for the “first” Cu2+ ion in BSA; within the “N-terminal” 
sequence of: Asp-Thr-His- (according to Ref. [3,13])

As a clarifying illustration, Fig. 1, panel (a) depicts the com-
parative tertiary structures of BSA and HSA, and panel (b) de-
picts the location of a Cu2+ ion within its binding site – so called 
N-terminal site in it [3,13]. 

In the present work, taking into the account the importance 
of understanding of metal binding properties of serum albumins 
from one side and an exceptional ability of copper ions to form 
extremely versatile series of coordinated complexes, often with 
very unusual, even odd hence novel thermodynamic and/or ki-
netic patterns of electron transfer (exchange) from another side 
[9,18], in the present work we studied interaction/complexation 
of copper ions (Cu2+) with a representative globular protein, 
BSA, using combined voltammetric and thermodynamic exami-
nations. Voltammetric measurements [9,18] are of exceptional 
interest since offers opportunity of the direct instrumental de-
tection of a current signal for the electron exchange between 
Cu2+ and the electrode. The combined voltammetric and ther-
modynamic (differential scanning calorimetry, DSC) examina-
tions of target proteins in the presence and absence of Cu2+ ions, 
gives possibility to investigate the correlated impact of differ-
ent factors on the stability and redox activity of BSA (HSA)-
Cu2+complexes which, in turn, will provide information on the 
role of conformational flexibility (dynamic properties), which, 
beyond the applied biomedical purpose, has the essential fun-
damental importance from the physiological and biophysical 
standpoints, as well.

Material and methods. Bovin Serum Albumin (BSA), cop-
per oxide (CuCl2 · 2 H2O), potassium Chloride (KCl) were pur-
chased from Sigma and were used without further purification. 
All solutions were prepared using MilliQ water.

Electrochemical experiments were performed with conven-
tional three-electrode system. 2 mm Ø Glassy Carbon disc 
sealed in Teflon cylinders (BAS)was used as working electrode, 
platinum wire and Ag/AgCl/3M NaCl were used as the counter 
and the reference electrodes, respectively [9,18]. The working 
electrode was sequentially polished with 0.5 and 0.05µm Alu-
mina water slurry and washed with water.

Electrochemical measurements were carried out with an Au-
tolab PGSTATI2SN from Metrohm Autolab B.V., equipped with 
software for Windows (NOVA1.11). Mikrocallorimetric mea-
surements were performed with DSC instrument DASM-4A 
connecting to PC via the Interface unit PCI.

Results and discussion. Fig. 2, displays cyclic voltam-
perometric data, which demonstrate the reduction and oxida-
tion (redox) behavior of Cu2+ ions in (1.8 x 10-3) M CuCl2 in 
0.2 M KCl (pH was adjusted to 6.2, withou t using any buffer, 
to avoid the uncontrollable extra complexation of Cu2+ with the 
buffer components). Curve 1 clearly showing two pairs of redox 
peaks belonging to the Cu2+/Cu+ at midwave potential E0 = 0.16 
V (Epk = 0.12V; Epa= 0.2V) and Cu+/Cu0 at E0 = −0.2V (Epk= 
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−0.37V; Epa= −0.035V) electronic transformations [5,6]. Ad-
dition of equal amount of BSA (1.8x10-3) M to the solution 
containing (1.8x10-3) M CuCl2 results that two pairs of redox 
peaks (belonging to the Cu2+/Cu+ and Cu+/Cu redox transfor-
mations) disappear and a new weak single reductive peak, at 
Epk = −0,55V (curve 2) attributable to the Cu2+/Cu+ transition 
is shown. Very dramatic shift of Cu2+ reduction process to 
much more negative potentials (for ca. 0.5 Volts (!)) is pre-
sumably due to the strong 1:1 BSA-Cu2+ complex formation. 
To our best knowledge, this is the first direct voltammetric 
(electrochemical) signal detection of complex formation be-
tween albumin and (Cu2+). According to spectroscopic data 
[15] in the presence of electron donor (ascorbic acid or ac-
robat), the albumin-Cu2+complex square planar geometry 
is distorted and the albumin connected to Cu(I) has linear 
geometry [15].

In the process of BSA-Cu2+ complex formation the “N-
terminal” sequence of: Asp- Thr-His- (see Fig. 1 (b)) is pre-
sumably forms the chelating environment for the entrapped 
Cu2+ ion. There is some published work [8] reporting that 
Cu2+ ions entrapped inside BSA (or HSA) lose their ability 
to exchange electrons with their proposed redox partners. It 
has been proposed [8] that the sulfuric group of the albumin’s 
Cys-34 residue that resides near the “N-terminal” site, having 
sufficient conformational flexibility, may provide additional 
ligation through the stabilizing electronic configuration that 
implies the partial charge-transfer to Cu2+. This action may 
“lock” the copper ion in a redox inactive condition (hinder 
it’s redox activity), unless the sulfur group is not oxidized by 
adding of some strong oxidant into the solution [8]. 

Fig 2. CV for Cu2+ alone (curve 1) clearly showing two pairs 
of redox peaks (belonging to the Cu2+/Cu+ and Cu+/Cu) elec-
tronic transformations) disappear upon the 1:1 complexation 
with BSA as indicated above (curve 2)

Fig. 3 displays the DSC data which additionally confirm the 
nearly 1:1 BSA-Cu2+ complexation for solutions containing the 
equal (1.8x10-3) M concentrations of both, BSA and CuCl2. It 
is clearly visible that there is small but distinct stabilization re-
garding the transition temperature, Tm, viz., 67.4±0.5 oC for the 
BSA-Cu2+complex (curve 2), versus 65.2±0.5 oC for the BSA 
alone (curve 1); the over-all melting enthalpy, DHcal, also in-
creased distinctly from 0.89 to 1.17 (given in arbitrary units), 
whereas the peak width (at the half height), ∆T, decreased from 
8.0 to 6.6 oC, indicative of more cooperative character of the 

transition. Relatively minor stabilization caused by the BSA-
Cu2+ complexation can be explained by the copper binding at 
the peripheral sight (see Fig. 1, panels (a) and (b)) that is remote 
from the central area connecting two largest domains of BSA 
(HSA). Indeed, the global thermodynamic stability is proposed 
to be determined by the interaction of these two largest domains 
(under certain pH conditions the global cooperativity of melting 
may be lost that shows up in splitting of a DSC peak). On the 
other hand, one can see that there exists some global conforma-
tional flexibility inside the protein matrix that is correlated with 
a global stability of the protein, both showing up through the ex-
tensive (DHcal) and intensive (Tm, ∆T) thermodynamic param-
eters associated to the protein’s thermal denaturation (melting).

Fig. 3. DSC data for: the BSA alone (curve 1) and the BSA-
Cu2+complex (cuve 2)

Conclusions. A compbination of two independent physical 
methods, the CV (electrochemistry) and DSC (microcalorim-
etry), was applied for the first time to directly confirm the for-
merly proposed hypothesis about the strong 1:1 complexation of 
blood serum albumins with Cu2+ ions in solutions (containing in 
our case equal (1.8 x 10-3) M concentrations of both, BSA and 
CuCl2). In addition, the CV method allowed for a direct detec-
tion of blocking the “normal” redox activity of Cu2+ ions when 
presumably captured by the chelating site near the N-terminal 
group of BSA (HSA).
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SUMMARY

NEW ASPECTS OF THE INTERACTION OF COPPER (II) WITH SERUM ALBUMIN: 
VOLTAMMETRIC AND MICROCALORIMETRIC STUDIES

1Dolidze T., 1Makharadze M., 1Uchaneishvili S., 
2Nioradze N., 1,3Laliashvili L.

1Ivane Beritashvili Center of Experimental Biomedicine, Tbilisi; 2Ivane Javakhishvili Tbilisi State University, R. Agladze Institute 
of Inorganic Chemistry and Electrochemistry; 3Ivane Javakhishvili Tbilisi State University, Department of Physics, Georgia

Structural organization of serum albumins – the most 
abundant globular proteins in serum plasma – gives rise to 
their extraordinary binding and functional capacity. Various 
classes of ligands, including the metal ions can be captured 
and transported by albumins. Metal binding to human serum 
albumin, HSA, that is an essential multipurpose target for the 
modern biomedicine, to its bovine equivalent, BSA, and oth-
er mammalian analogs have been extensively explored in the 
context of metabolism of essential metal ions, like Cu2+. Tak-
ing into account structural similarity of human and bovine 
serum albumins, the later was selected as a relevant model in 
laboratory studies due to its low cost and wide availability. 
In the present work metal binding properties of BSA with 
copper ions (Cu2+) were explored using combined voltammet-
ric and thermodynamic examinations. According to voltam-
metric data, addition of equal amount of BSA (1.8x10-3)M 
to the solution (0.2 M KCl) containing (1.8x 10-3) M CuCl2 
results that two pairs of redox peaks belonging to the Cu2+ 
/Cu+ (E0 = 0,16 V) and Cu+/Cu0 (E0 = −0.2 V) electronic 

transformations disappear and a new weak single reductive 
peak, at Epk=−0,55V attributable to the Cu2+/Cu+ transition 
is shown. BSA- Cu2+ complex formation is presumably re-
sponsible for this dramatic shift of Cu2+ reduction process to 
much more negative potential. The chelating environment of 
“N-terminal” sequence of: Asp-Thr-His- of BSA, assisted by 
direct participation of the sulfuric group of a Cys-34 residue, 
is presumably responsible for the entrapment and “locking” 
the copper ion, in an “abnormal”, redox inactive condition 
(showing virtually no voltammetric activity). Our DSC data 
confirmed the complex formation process in the solutions 
containing the equal (1.8x10-3) M concentrations of both, 
BSA and CuCl2 and clearly shows small but distinct confor-
mational stabilization with respect of two thermodynamic pa-
rameters, the melting temperature and melting enthalpy. 

Keywords: Serum albumins, interaction with copper (II) 
ions, voltammetry, redox properties, differential scanning calo-
rimetry.
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РЕЗЮМЕ
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ВОЛЬТАМПЕРОМЕТРИЧЕСКИЕ И МИКРОКАЛОРИМЕТРИЧЕСКИЕ ИССЛЕДОВАНИЯ
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Сывороточный альбумин (человеческий – ЧСА, бычий - 
БСА) представляет собой самую большую фракцию белков 
плазмы крови. Благодаря стуктурным особенностям, сыво-
роточный альбумин связывает и транспортирует различные 
лиганды, лекарственные вещества, ионы металлов, в том 
числе ионы меди. Исследованию взаимодействия ионов 
металлов с альбумином, учитывая значимость проблемы, 
уделяется большое внимание. Исходя из того, что ЧСА 
и БСА имеют схожую структуру и учитывая широкую 
доступность и низкую цену последнего, БСА выбран в 
качестве модели для лабораторных исследований. Комби-
нированные вольтамперометрические и термодинамичес-
лие исследования проводились с целью изучения взаимо-
действия сывороточного альбумина с ионами меди (Cu2+). 
Согласно вольтамперометрическим данным при добавле-
нии в раствор хлористого калия (0.2M KCl), содержащего 
ионы меди (1.8×10-3) M CuCl2, равной концентрации БСА 

(1.8×10-3)M, пики, отражающие электронные переходы 
Cu2+/Cu+ (E0 = 0,16 V) и Cu+/Cu0 (E0 = −0.2 V) исчезают, 
вместо них при высоких отрицательных потенциалах (Epk 
=-0,55V) появляется слабо выраженный сигнал, соот-
ветствующий реакции Cu2+/Cu+. Исключительный сдвиг 
потенциала восстановления ионов меди (Cu2+), по всей ве-
роятности, связан с образованием комплекса сывороточно-
го альбумина с ионами двухвалентной меди (БСА-Cu2+). В 
процессе формирования данного комплекса, редокс актив-
ность иона меди(II), очевидно, “блокируется” совокупным 
эффектом его “захвата” N-терминальной хелатной группой 
Asp-Thr-His альбумина в купе с дополнительным взаимо-
дейстием с атомом серы группы Cys-34, переводя медь в 
частично восстановленное (неактивное) состояние. Данные 
калориметрических измерений подтверждают образование 
комплекса БСА-Cu2+ в растворах, содержащих равные кон-
центрации (1.8×10-3) M БСА и ионов меди.

reziume

orvalentiani spilenZis (II) ionebis da Sratis albuminis urTirTqmedebis axali aspeqtebi: 
voltamperuli da mikrokalorimetruli kvlevebi
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fizikis departamenti, saqarTvelo

Sratis albumini (adamianis, xaris) sisxlis 
plazmaSi arsebuli cilebidan raodenobrivad 
yvelaze metia. Sratis albuminis struqturuli 
wyoba ganapirobebs mis gansakuTrebul Tvisebas 
daikavSiros sxvadasxva ligandebi, sasicocxlod 
mniSvnelovani metalTa ionebi, rogoricaa orva-
lentiani spilenZis ionebi (Cu2+) da moaxdinos 
maTi transportireba. albuminis da metalTa 
ionebis urTiereTqmedebis Seswavlas, misi mniS-
vnelobidan gamomdinare, didi yuradReba eTmoba. 
imis gaTvaliswinebiT, rom adamianis da xaris 
Sratis albuminis struqturebi Zalian axlosa 
aris erTmaneTTan, es ukanaskneli gamoyenebulia 
laboratoriuli kvlevebisaTvis, misi xelmisa-
wvdomobisa da dabali fasis gaTvaliswinebiT. 
voltamperuli da mikrokalorimetruli kvle-
vebis gamoyenebiT avtorebma Seiswavles albu-
minis urTierTqmedeba orvalentiani spilenZis 
ionebTan. miRebuli voltamperuli monacemebi 
cxadyofs, rom 0.2 M KCl + 1.8x10-3 M CuCl2-is xsnarSi 
igive koncentraciis albuminis (1.8x10-3)Mdamatebi-

sas Cu2+/Cu+ (E0=0.16 V) da Cu+/Cu0 (E0 = −0.2 V) redoqs 
reaqciebis Sesabamisi denis pikebi qreba da maT 
magivrad bevrad ufro uaryofoT potencialze 
(Epk =  −0.55 V) aRmocendeba sustad gamoxatuli 
voltamperuli piki, romelic, savaraudo, miekuT-
vneba Cu2+/Cu+ gadasvlas. gamoTqmulia mosazreba, 
rom Sratis albuminis Cu2+-Tan kompleqsaciis 
dros, savaraudod, “N-terminalis” Asp-Thr-His- 
garemocvis pirobebSi da xelsayrel poziciaze 
ganlagebuli Cys-34-jgufis gogirdis atomis 
uSualo CarTulobiT xdeba spilenZis ionebis 
nawilobrivi “aRdgena”, anu misi normaluri Jang-
va-aRdgeniTi aqtivobis “blokireba”, ris gamoc 
Cu2+-is ionebis aRdgenis potenciali, rogorc Cans, 
bevrad ufro maRali uaryofiTi mniSvnelobebisa-
ken gadainacvlebs. mikrokalorimetruli kvlevebi 
adasturebs Sratis albuminis da Cu2+-is Tanabari 
koncentraciis (1.8x10-3) M Semcvel xsnarebSi kom-
pleqsaciis procesis arsebobas, rac, Tavis mxriv, 
aisaxeba Termuli lRobis temperaturis, aseve en-
talpiis mcire, magram mkveTrad gamoxatul zrdaSi.
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Every year, out of the total number of people recognized as 
disabled for the first time due to cerebral injuries, the traumatic 
genesis of disability is noted in more than 35% of people [3,5]. 
Disability due to traumatic brain injury (TBI) is usually long-
lasting, and in 30–35% of cases lasts for the whole life [8]. 
Depending on the nature of the brain injury and the severity of 
the victims, mortality from trauma varies from 5 to 65% [12]. 
The development and introduction of emergency neurology and 
neurosurgical practice of new drugs, which can affect second-
ary neuronal damage in patients with traumatic and/or ischemic 
damage genesis, in the practice has allowed to significantly af-
fect the recovery of such patients, reduce the duration of inten-
sive care therapy, reduce mortality, improve rehabilitation and 
recovery of cognitive functions of victims [1,2,10].

The disorders of intracellular ion homeostasis on the back-
ground of brain injury, on the one hand, lead to cytotoxic edema 
and osmotic lysis of cells (necrosis), and on the other hand - to 
the initiation of a number of other cascades of molecular bio-
chemical reactions, among which a key role belongs to apop-
tosis, the violation of oxidative phosphorylation and inflamma-
tion [4,13]. The proportion of necrotic and apoptotic death of 
neurons in the total mass of damaged nerve tissue on the back-
ground of TBI is quite variable and depends on many conditions. 
Cell death caused by apoptosis is not accompanied by the devel-
opment of inflammation and the integrity of the membrane is not 
violated. The apoptic death of neurons is considered ”less evil” 
for the brain than the necrotic one, although the total number of 
cells decreases [4, 9, 11].

To thoroughly determine the effect of Ademol on the progress 
of TBI, it was of interest to investigate the effect of the course 
therapy with these drugs on the apoptosis of cerebral cortex cells 
in rats with traumatic brain injury.

Aim of the study - to determine the effect of Ademol on the 
DNA fragmentation (apoptosis) of cerebral cortex cells of rats 
with traumatic brain injury.

Material and methods. The experiments were carried out on 
white male rats weighing 160-190 g, which were in the standard 
vivarium conditions, in compliance with the ethical standards of 
conducting experimental studies according to the ”General Prin-
ciples of Work on Animals”, approved by the I National Con-
gress of Bioethics (Kyiv, Ukraine, 2001) and the Law of Ukraine 
”On Animal Protection from Cruel Treatment” of 26.02.2006. 
The experimental TBI model was caused by the action of carbon 
dioxide flow, which was created with a gas-balloon air pistol 
called ”Baikal МР-654K” (RF, Izhevsk, certificate No. - ROSS 
RU MG03.В02518) and the carbon dioxide balloons (liquefied 
СО2 weight - 12 g.) under pressure (Crosman, USA, series No. 
— 456739). The rats in condition of propofol anesthesia (60 mg/
kg), after the catheterization of the femoral vein and making it 
possible to make an infusion through infusomate, performed 
right-sided osteoplastic trepanation of the skull of the middle 
cerebral artery projection, with a hole diameter of 5 mm2. Af-
ter fixing the rat in a position on the abdomen upside down, a 
shot was fired from a fixed distance (close-up shot), the bone 
fragment on the periosteum together with the aponeurosis was 

returned to the place and the wound was sutured in layers. Thus, 
severe TBI was simulated.

The therapeutic effect of Ademol (Ademol-Darnitsa, Darnitsa, 
Ukraine, 10 ampoules of 5 ml at a concentration of 1 mg/ml) on 
the model TBI was evaluated at a dose of 2 mg/kg intravenously. 
Treatment was happening via slow intravenous infusion using 
infusomate, which lasted 2 h with an interval of 2 t/d (every 12 
h) for 8 days. The treatment began 1 hour after modeling the 
pathological state. The pseudooperated animals were subjected 
to all interventions (anesthesia, skin incision, osteoplastic skull 
trepanation) with the exception of manipulations that could di-
rectly lead to traumatic brain damage, which offset the impact 
of the traumatic conditions of the experiment. They also had an 
equivalent amount of 0,9% NaCI solution to the dose of Ade-
mol injected. As drugs for the control group, we used a 0,9% 
NaCl solution at a dose of 2 ml/kg i/v in the same mode, and for 
the comparison group we used amantadine sulfate (”PC-Merz”, 
Merz Pharmaceuticals, Switzerland, 200 mg/500ml) on model 
TBI, which was evaluated at a dose of 5 mg/kg intravenously in 
the same mode.

The evaluation of the level of DNA fragmentation in the 
nuclei of neurons of the cerebral cortex as a marker of neu-
roapoptosis was performed in conditions of model TBI in 
rats. The study was performed by the flow cytometry [6]. On 
day 8 of TBI, the parts of cerebral cortex were removed. The 
suspensions of the nuclei were obtained by adding a special 
solution for studying the nuclear DNA SuStain DNA from 
the company Partec (Germany) to the tissue in accordance 
with the protocol-instruction from the manufacturer. This 
solution provides simultaneous extraction of nuclei and la-
beling of DNA nuclei with diamidinophenylindole, which is 
its component. The special disposable CellTrics 50 μm fil-
ters (Partec, Germany) were used to prepare nuclear suspen-
sions. The nuclear suspensions of the biopsies of rat cerebral 
cortex were prepared immediately after collecting the mate-
rial and washing with the cold (+4 - +8 °C) phosphate-salt 
buffer pH 7.4 (Sigma). The determination was made using a 
multifunctional research flow cytometer “Partec PAS” from 
Partec, Germany. An ultraviolet lamp was used to stimulate 
diamidinophenylindole fluorescence. 10 thousand options 
were analyzed from each sample of the nuclear suspension. 
The flow analysis of the DNA fragmentation was performed 
using FloMax software (Partec, Germany) by isolating the 
Sub-G1 area on the DNA histograms [6,9].

The obtained results were processed using the statistical 
processing program StatPlus 2009 using the paired Wilcoxon 
test. Differences were considered statistically significant at 
p<0.05 [7].

Results and discussion. The study of the possible mecha-
nisms of the protective action of the studied cerebroprotectors 
on traumatically damaged brain showed that in the control pa-
thology group (TBI + 0.9% NaCl solution) the intensity of the 
DNA fragmentation in the nuclei of neurons of the temporal 
cerebral cortex of rats on the 8th day after simulating TBI was 
probably 198,2% higher (Fig. 1 and 2, Table 1).

THE EFFECT OF ADEMOL ON THE DNA FRAGMENTATION OF CEREBRAL CORTEX CELLS 
IN RATS WITH EXPERIMENTAL TRAUMATIC BRAIN INJURY
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(Sub-G1) – 5,21%
Fig. 1. DNA fragmentation in the nuclei of cells of the cere-

bral cortex of a pseudooperated rat on the 8th day. Flow cytom-
etry. Number of samples - 10,000

(Sub-G1) –15,54%
Fig. 2 DNA fragmentation in the nuclei of cells of the cerebral 

cortex of the rat with traumatic brain injury on the 8th day (con-
trol group). Flow cytometry. Number of samples - 10,000

Table 1. The effect of the course infusion of Ademol on the DNA fragmentation in the nuclei of neurons of the cerebral cortex 
of rats with traumatic brain injury on the 8th day of the experiment (M±m, n=5)

Experimental conditions DNA fragmentation, %
Pseudoperated animals + 0.9% NaCl solution 5,21±0,047

TBI + 0.9% NaCl solution (control group) 15,54±0,42 º
(+198,2%)

TBI + Ademol, 2 mg/kg i/v
8,35±0,133 º*#

(+60,2%), [-46,2%], 
{-27,2%}

TBI +amantadine sulfate, 5 mg/kg i/v 11,47±0,02 º*
(+120,1%), [-26,2%]

notes: TBI - traumatic brain injury; º –p<0.05 regarding pseudooperated animals; 
* - p<0.05 regarding the control pathology group; # - p<0.05 regarding amantadine sulfate (10 mg/kg i/v); 

() - regarding the indicator of pseudooperated rats; [] - regarding the indicator of control pathology; 
{} - regarding amantadine sulfate therapy

After a course (8 days) infusion of amantadine sulfate at a 
dose of 5 mg/kg in rats in the severe period of traumatic brain 
injury (Fig. 3), in the nuclei of the cells of the cerebral cortex of 
rats, the values ​​of the interval Sub-G0G1 relative to the same 
indicator in animals of the control group were determined lower 
by an average of 26.2% (p<0.05), but still the studied indicator 
remained higher than the one in the group of pseudooperated 
animals by 120.1% (p<0.05).

There was a statistically significant reduction in the DNA 
fragmentation in the nuclei of cerebral cortex cells in the study 
period with the use of Ademol in comparison with the control 
pathology group by 46.2% (p<0.05).

By its ability to reduce the level of the fragmented DNA in the 
nuclei of neurons of the cerebral cortex of rats on the 8th day of 
TBI, Ademol probably exceeded the reference drug by an aver-
age of 27.2% (Table 1; Fig. 3 and 4).

(Sub-G1) – 8,35%
Fig. 3 DNA fragmentation in the nuclei of cells of the cerebral 

cortex of the rat with a model of traumatic brain injury, which 
was treated with Ademol (2 mg/kg) on the 8th day. Flow cytom-
etry. Number of samples - 10,000

(Sub-G1) – 11,47%
Fig. 4. DNA fragmentation in the nuclei of cells of the cere-

bral cortex of the rat with a model of traumatic brain injury, 
which was treated with amantadine sulfate (5 mg/kg) on the 8th 
day. Flow cytometry. Number of samples - 10,000
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Many studies of drugs with potentially primary neuroprotec-
tive effects to block the cascade of brain tissue damage in trauma 
have been performed. However, almost all major clinical trials 
in this area have been unsuccessful [3, 6, 10]. Today, the search 
for molecules and their combinations that can effectively inhibit 
the cascade mechanisms of death of neurons and components of 
neuroglia, which are triggered in the area of ischemic damage to 
brain tissue in traumatic brain injury.

Data from previous studies show that ademol has a complex 
effect, exhibiting the properties of both primary and secondary 
cerebroprotector, with significant advantages over others, pre-
sented in the modern pharmaceutical market, neuroprotectors 
[6], but the study of the effect of 1-adamantylethyloxy-3-mor-
pholino-2-propanol hydrochloride (Ademol) on the course of 
TBI was not performed.

Analysis of the therapeutic course of the infusion of Ademol 
at a dose of 2 mg/kg during the study period showed the best 
effectiveness of this cerebroprotector in comparison with 0.9% 
NaCl solution and amantadine sulfate. The obtained data show a 
slight decrease in the processes of apoptotic damage to cells of 
the cerebral cortex of rats on the background of the experimental 
treatment of traumatic brain injury with amantadine sulfate. The 
evaluation of the effectiveness of Ademol to correct the process-
es of apoptotic death of neurons in the cortex of traumatically 
damaged brain showed a better therapeutic effect in comparison 
with both the control pathology group and the group of the ref-
erence drug - amantadine sulfate. Assessing the growth of DNA 
fragmentation in the control pathology group (TBI + 0.9% NaCl 
solution), we can talk about the process of intensive formation 
of post-traumatic focus due to the neurons that are in a state of 
apoptotic death.

In TBI, the glutamate excitotoxicity is one of the triggering fac-
tors influencing the development of lactic acidosis, angiospasm 
and endothelial dysfunction, the formation of reactive free oxygen 
radicals, the activation of lipid peroxidation, cerebral edema, induc-
ing the apoptosis processes and cell necrosis [4, 6]. When compar-
ing the effectiveness of the studied cerebroprotectors, the action of 
which is associated with the blockade of NMDA receptors by the 
indicator of DNA fragmentation (SUB-G1) of the nuclei of cere-
bral cortex cells in rats with TBI, it was found that the therapy with 
Ademol solution at a dose of 2 mg/kg was significantly better than 
the infusion of amantadine sulfate at a dose of 5 mg/kg by 27.2% 
(8.35±0.133% vs 11.47±0.02%) (p<0.05). 

In our opinion, the suppression of the intensity of neuroapop-
tosis in the cortex of traumatically damaged brain of rats on 
the background of Ademol indicates a decrease in the focus of 
neurodestruction by maintaining the number of morphologically 
intact neurons, and is one of the leading mechanisms of its cere-
broprotective action in traumatic brain injury.

Conclusions. 1. The post-traumatic period of model TBI in 
rats is accompanied by a probable increase, compared with in-
tact animals, in the level of DNA fragmentation in the nuclei of 
cells of the cerebral cortex on the 8th day of the experiment at 
an average of 3 times.

2. By the antiapoptotic effect in conditions of post-traumatic 
brain injury, Ademol solution therapy was significantly better 
than the infusion of 0.9% NaCl solution and amantadine sulfate 
at an average of 46.2 and 27.2%, respectively (p<0.05).
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THE EFFECT OF ADEMOL ON THE DNA FRAGMEN-
TATION OF CEREBRAL CORTEX CELLS IN RATS 
WITH EXPERIMENTAL TRAUMATIC BRAIN INJURY
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The aim of the study. To determine the effect of Ademol on 
the deoxyribonucleic acid (DNA) fragmentation of the cerebral 
cortex cells (apoptosis) of rats with traumatic brain injury (TBI). 
Materials and methods. An experimental model of severe trau-
ma was created in male rats using an air pistol. The therapeutic 
effect of Ademol in TBI was evaluated at a dose of 2 mg/kg 
intravenously at intervals of 2 t/d for 8 days. As a drug for the 
control group we used 0.9% NaCl at a dose of 2 ml/kg, and as 
a comparison drug - amantadine sulfate at a dose of 5 mg/kg. 
On day 8 after TBI and decapitation of animals, the parts of the 
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cerebral cortex were taken to assess further DNA fragmentation 
in cells by the flow cytometry method. Results and conclusions. 
The post-traumatic period of model TBI in rats is accompanied 
by a probable increase in the level of DNA fragmentation in the 
nucleus of cerebral cortex cells on the 8th day of the experiment. 
By the antiapoptotic effect in conditions of post-traumatic brain 
injury, Ademol solution therapy was significantly better than the 
infusion of 0.9% NaCl and amantadine sulfate at an average of 
46.2 and 27.2%, respectively (p<0.05).

Keywords: traumatic brain injury, Ademol, apoptosis, aman-
tadine sulfate.

РЕЗЮМЕ 

ВЛИЯНИЕ АДЕМОЛА НА ФРАГМЕНТАЦИЮ ДНК 
КЛЕТОК КОРЫ ГОЛОВНОГО МОЗГА КРЫС ПРИ 
ЭКСПЕРИМЕНТАЛЬНОЙ ЧЕРЕПНО-МОЗГОВОЙ 
ТРАВМЕ

1Семененко С.И., 1Семененко А.И., 2Хребтий Г.И., 
3Боднар Р.Я., 1Семененко Н.А.

1Национальный медицинский университет им. Н. Пирогова, 
Винница; 2Высшее учебное заведение Украины «Буковин-
ский государственный медицинский университет», Черно-
вцы; 3Тернопольский национальный медицинский универси-
тет им. И.Я. Горбачевского МОЗ Украины, Украина

Цель исследования - определить влияние адемола на 
фрагментацию дезоксирибонуклеиновой кислоты клеток 
(апоптоз) коры головного мозга крыс на фоне черепно-моз-
говой травмы. 

Экспериментальную модель тяжелой черепно-мозговой 
травмы (ЧМТ) моделировали на крысах-самцах с исполь-
зованием пневматического пистолета. Терапевтическое дей-
ствие адемола при ЧМТ оценивали в дозе 2 мг/кг с интер-
валом 2 р/д в течение 8 суток. В качестве лекарственного 
средства для контрольной группы применяли 0,9% NаСl в 
дозе 2 мл/кг, а препарата сравнения - амантадина сульфат в 
дозе 5 мг/кг. На 8 сутки после ЧМТ и декапитации живот-
ных части коры головного мозга забраны для дальнейшей 
оценки фрагментации дезоксирибонуклеиновой кислоты 
(ДНК) в клетках методом проточной цитометрии. 

Посттравматический период модельной ЧМТ у крыс со-
провождался вероятным ростом уровня фрагментации ДНК 
в ядрах клеток коры головного мозга на 8 сутки экспери-
мента. По величине антиапоптотичного эффекта в условиях 

постравматического повреждения головного мозга терапия 
раствором адемола оказалась достоверно лучше в сравне-
нии с инфузией 0,9% NaCl и амантадина сульфата, в сред-
нем, на 46,2% и 27,2%, соответственно (р<0,05).

reziume

ademolis gavlena virTagvebis Tavis tvinis qer-
qis ujredebis dnm-is fragmentaciaze qala-tvi-
nis eqsperimentuli travmis dros

1s. semenenko, 1a. semenenko, 2g. xrebti, 3r. bodnari, 
1n. semenenko

1n. pirogovis sax. erovnuli samedicino uni-
versiteti, vinica; 2bukovinis saxelmwifo sa-
medicino universiteti, Cernovci; 3ternopilis 
i.gorbaCevskis sax. erovnuli samedicino univer-
siteti, ukraina

kvlevis mizans warmoadgenda ademolis gav-
lenis Sefaseba virTagvebis Tavis tvinis qerqis 
ujredebis dezoqsiribonukleinis mJavas fragmen-
taciaze (apoptozi) qala-tvinis travmis fonze.
qala-tvinis mZime travma eqsperimentulad mode-

lirda mamr virTagvebze pnevmaturi pistoletis 
gamoyenebiT. ademolis Terapiuli moqmedeba qa-
la-tvinis travmis dros Sefasda dozaze 2 mg/kg 
8 dRe-Ramis ganmavlobaSi. sakontrolo jgufSi 
samkurnalwamlo saSualebad gamoyenebuli iyo 
0,9%-iani NаСl, doziT 2 ml/kg, xolo Sedarebis 
preparatad – amantadinis sulfati, doziT 5 mg/kg. qa-
la-tvinis travmidan me-8 dRes, cxovelebis deka-
pitaciis Semdeg aRebuli iyo Tavis tvinis qerqis 
nawilebi ujredebSi dezoqsiribonukleinis mJa-
vas (dnm) fragmentaciis SefasebisaTvis gamdinare 
citometriis meTodiT.
virTagvebSi qala-tvinis travmis modelze eqs-

perimentis me-8 dRes posttravmul periods Tan 
axlda dnm-is fragmentaciis donis mosalodneli 
zrda Tavis tvinis qerqis ujredebis birTvebSi. 
antiapoptozuri efeqtis sididis mixedviT Ta-
vis tvinis posttravmuli dazianebis pirobebSi 
Terapia ademoliT aRmoCnda sarwmunod ukeTesi 
0,9%-iani NаСl-is da amantadinis sulfatis infu-
ziasTan SedarebiT, saSualod, 46,2%- da 27,2%-iT, 
Sesabamisad (р<0,05).
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The regulation of proliferation of cells with different renewal 
capabilities underlies homeostasis. One of the mechanisms of 
the regulation involves the interaction of cells with the growth 
factors, which are often proteins and are equally important in 
both the pre - and postnatal periods of development [14]. For in-
stance, in the prenatal period of the development, the process of 
formation of primary germ cells is regulated by specific signal-
ing molecules BMP [12, 13], while in the cell migration and dif-
ferentiation FGF and other proteins are involved [1, 9, 22, 25]. 
The importance of their study was further enhanced by discov-
ering that endogenous factors, natural products of animal cells, 
do not have the same toxic effects as other chemicals on the 
tissues and organs when exposed to transformed cells [4, 17]. 
The interest in these factors has increased since the discovery 
of the disorders in the regulation of certain growth factors in the 
process of wound healing both in vivo and in vitro [23]. Based 
on these and other similar research, the possibilities of using the 
growth factors, their inhibitors, and antibodies for therapeutic 
purposes, are still relevant.

The growth-inhibitory thermostable protein complexes (TPC) 
from various tissues of adult rats are isolated and partially char-
acterized. TPC has been identified in almost all phylogenetically 
distant organisms - from humans to bacteria. It has been estab-
lished that in adolescent animals (7-day-old rats) TPCs decrease 
homotypic cell proliferation by the inhibition of the transcription 
process [8, 10]. This complex is not characterized by species 
specificity, but the tissue specificity is revealed only regarding 
terminally differentiated cells of the adult organism. It has been 
shown that an adult rat’s brain TPC inhibits the proliferation of 
progenitor cells in the Dentate Gyrus [8]. It is interesting that 
rat’s brain TPC does not affect the proliferative activity of the 
mice bone marrow that is the source of blood cell renewal in the 
pre-and postnatal development [19,20]. It has been suggested 
that access to the bone marrow cells for different factors is re-
stricted. According to the literature, the bone marrow contains 
actively proliferating cells, as well as the cells at different stages 
of differentiation. Starting with committed cells, distant mecha-
nisms provided by various cytokines and ‘’keylon-antikeylon’’ 
systems dominate in the regulation of hematopoiesis [3,24]. 
Based on the above mentioned, it is interesting whether the bone 
marrow cells contain the growth-inhibiting thermostable protein 
complex. The aim of the work was the identification of TPC in 
the bone marrow cells of adult mice and the comparative study 
of its action.

Material and methods. Experiments were carried out on 
adult (20-25 g) mice and adolescent (7 days) white rats. The 
animals were divided into two groups: the control group ani-
mals were injected with 100 μl 0.9% saline, and the test group 
animals were injected with mice bone marrow TPC (200 γ) in-
traperitoneally. Three hours later bone marrow and liver tissues 
were fixed in 4% paraformaldehyde solution prepared in 0.1 M 
phosphate-buffered saline pH=7.4. For the determination of the 
colchicine mitotic index per 1000 cells (‰) 1 mg/kg of colchi-
cine was injected into the animals of both groups 2 hours before 
taking the material.

Alcoholic extraction of thermostable proteins from the adult 
mice bone marrow

The bone marrow of white mice was washed with saline at 
room temperature. Then the cold distilled water in a ratio of 1:8 
was added and the tissue was homogenized in a homogenizer. 
The homogenate was rapidly frozen in liquid nitrogen and 
thawed at room temperature. To the resulting mass, the 960 alco-
hol was added to a final concentration of 500. The solution was 
then placed at + 40C for one hour, then centrifuged at 600g for 
10 minutes on a K-23 centrifuge. 960 alcohol was added to the 
obtained supernatant in such an amount that the final concentra-
tion was 810, the solution was stored at + 40 C for one hour and 
centrifuged in the same manner. The obtained precipitate was 
dissolved in water and boiled at + 1000 C in a water bath for 20 
minutes. Then it was centrifuged, the supernatant was frozen in 
liquid nitrogen and lyophilized in an adsorption-condensation 
lyophilizer. In obtained powder, the protein was determined by 
the Lowry method [15].

Preparation of the material for the study under the light mi-
croscope 

To examine the tissues (bone marrow, liver) under a light mi-
croscope, the materials were fixed in the 4% formaldehyde solu-
tion prepared on the Na/K phosphate buffer. After the fixation, 
5% of EDTA solution was used to decalcify the femur of adoles-
cent rats. Dehydration of the material took place in an increas-
ing range of alcohols of different concentrations. Tissues were 
embedded in a wax-paraffin mixture. 5-7 μm thick slices were 
stained with hematoxylin-eosin. Tissue samples were studied 
under a light microscope (Zeiss Primo Star, Germany). To es-
timate the mitotic index (‰), at least 5,000 cells were counted.

Native protein electrophoresis in polyacrylamide gel 
Native protein electrophoresis was performed using Davis 

method [5]. Acrylamide gel with a concentration gradient of 10-
25% was used. The gel samples were solved in a buffer (0.5 
M Tris HCl pH-6.8; 50% glycerol; 0.05% bromophenol blue) 
and put 20 µl of protein per sample in the gel pockets. Their 
electrophoretic separation was performed with power - 14 mA, 
voltage - 100V. At the end of the process the gel was stained with 
a solution of silver nitrate. 

Gel staining with silver nitrate
The silver staining was performed according to the method 

of Nesterenko [18]. The gel was treated with a mixture of 60 
ml 50% acetone and 1.5 ml 50% trichloroacetic acid for 5 
minutes and then kept in distilled water for 5 minutes. After, 
the gel was treated with 50% acetone for 5 minutes and later 
with sodium thiosulfate solution (100 μl of 10% Na2S2O3 
x 5H2O + 60 ml of distillate) for 1 minute. After this the 
gel was treated with the silver nitrate solution (0.8 mL 20% 
AgNO3 + 0.6 mL 37% formaldehyde + 60 mL distillate) for 
8 min and then with the mixture of sodium carbonate and 
sodium thiosulfate (1.2 g Na2Co3 + 25 mkl 37% formalde-
hyde + 25 μl Na2S2O3 + 60 ml bidistilate) until staining. The 
reaction was stopped with a4% acetic acid solution. Between 
each procedure, the gel was rinsed with the distilled water 3 
times for 3-5 seconds.

ISOLATION AND COMPERATIVE STUDY OF THE GROWTH INHIBITING THERMOSTABLE PROTEIN 
COMPLEX FROM THE BONE MARROW OF THE ADULT MICE 

1Tavdishvili E., 1Modebadze I., 1Bakuradze E., 1Rusishvili L., 2Berulava M., 1Dzidziguri D.

1Ivane Javakhishvili Tbilisi State University, Department of Biology, Faculty of Exact and Natural Sciences; 
2Sokhumi State University, Faculty of Natural Sciences, Mathematics, Technologies and Pharmacy, Tbilisi, Georgia
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Separation of peripheral blood mononuclear cells
A density gradient of Ficoll-400 (“Sigma-Aldrich” - Sweden) 

was used to separate blood cells. 15 ml blood of mice treated 
with EDTA (to prevent clotting) was added to 10 ml Ficoll 
(density 1.119 g / ml) in the tube carefully to avoid mixing and 
centrifuged for 30 minutes at 2000 rpm. As a result of the cen-
trifugation, there were 4 fractions in the test tube from which the 
suspension of mononuclear cells was taken with a pipette and 
transferred to a clean tube and diluted with PSB in a 1:1 ratio. 
Then it was centrifuged for 8 minutes at 1600 rpm. After the 
centrifugation 5 ml PBS was added to the precipitate, was well 
suspended and centrifuged for 10 min at 1000 rpm. The obtained 
precipitate was mixed with 1 ml PBS and counted the number of 
leukocytes in Goriaev’s chamber [2,11].

The data are expressed as mean ± SD. Students’ t-test was 
used for comparison among the different groups. P<0.05 was 
considered statistically significant.

Results and discussion. The method of alcoholic extraction of 
proteins was used in order to identify thermostable proteins in the 
bone marrow cells of adult mice. Our interest in bone marrow was 
connected to the presence of blood cells at different stages of dif-
ferentiation. As it was established, in the cell culture of human T 
lymphoblastic leukemia, TPC did not show tissue specificity, that 
was explained by the presence of immature blast cells [16].

TPCs were isolated from the bone marrow and the peripheral 
blood cells of adult mice. To describe the complex, we used the 
electrophoresis method with already known pancreatic TPC and 
marker proteins. Fig. 1 shows the electrophorograms of this study. 

	      1 	          2 	               3 	 4
Fig. 1. Native protein electrophoresis in polyacrylamide gel 

(10-25%), staining with silver nitrate
1 - adult mice bone marrow TPC; 2 - adult mice peripheral 

blood TPC; 3 - marker proteins (245-11 kD); 4 - adult rat pan-
creas TPC

It has been found that like the pancreatic TPC, the TPC iso-
lated from the adult mice bone marrow and the peripheral blood 
both contain sub fractions of relatively high, as well as the 
low molecular weight. The proteins are presented in different 
amounts in the high molecular sub fraction as it is in the TPC 

isolated from other organs. It should be noted that in comparison 
to adult rat pancreas TPC, in low molecular weight sub fraction 
of mouse bone marrow TPC is characterized by a minor content, 
while in the case of peripheral blood TPC, the low molecular 
weight component is not different from pancreatic TPC (Fig. 1.). 
The low molecular weight fraction is the active component of 
the complex that has an inhibitory effect.

In the next stage of the study we investigated the effect of 
TPC isolated from the adult mouse bone marrow on the prolif-
erative activity of homotypic cells (adult mouse bone marrow). 
The evaluation of metaphase figures in bone marrow of control 
and experimental group mice shows that: the mitotic index of 
the bone marrow cells in animals of the control group is quite 
high. In three hours after the injection of TPC, this activity is not 
changed compared with the corresponding data in control group. 
The obtained results show that TPC of adult mice bone marrow 
do not have an inhibitory effect on the proliferative activity of 
homotypic cells (Fig. 2).

The analysis of the literature about the growth inhibitory endog-
enous proteins shows that the similar protein complexes obtained 
from different organs of the adult organism decrease the mitotic ac-
tivity of the actively proliferated homotypic, as well as heterotypic 
cells an average of 35-40% in adolescent animals [8,10].

Fig. 2. The effect of the adult mice bone marrow TPC on 
the proliferative activity of the bone marrow of adult mice. a 
– mitotic index of the control and experimental group animals 
(p>0,05); b, c – the mitotic figures in control and experimental 
group animals bone marrow, respectively (90X7, H&E)

The question arises, how the obtained results can be explained. 
In spite of the fact that, the target tissue belongs to the adult or-
ganism, unlike others, it has a high proliferative activity. The 
access to these cells by different factors should not be restricted. 
The active component is presented in small quantities, in the 
case of above the mentioned protein complex from bone marrow 
that may be the reason why the effectiveness is not manifested.
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Fig. 3. The effect of adult mice bone marrow TPC on the 
proliferative activity of the bone marrow of 7-days old rats. a 
– the mitotic index of control and experimental group animals 
(p>0,05); b, c – the mitotic figures in control and experimental 
group animals bone marrow, respectively (90X7, H&E)

Fig. 4. The effect of adult mice bone marrow TPC on the pro-
liferative activity of the liver tissue of 7-days old rats. a – mitotic 
index of control and experimental group animals (p>0,05); b, 
c – mitotic figures in control and experimental group animal’s 
liver tissue, respectively (90X7, H&E)

It is known that the adult rat’s TPCs isolated from different 
tissues are characterized by tissue specificity, that is not revealed 
regarding to the cells of the adolescent organism (in the early 
stages of postnatal development). This feature is established for 
the thermostable protein complex isolated from any differenti-
ated tissue of the adult rat. Species specificity is also not typical 
for TPC [6,7,10].

Therefore, in the next stage of the study, we investigated the 
effect of mouse bone marrow TPC on the proliferative activity 
of adolescent rats (7 days old) bone marrow. It was found that 
the mitotic activity of the bone marrow in adolescent rats had 
not been changed after three hours of the injection of the mouse 
bone marrow TPC. In particular, the mitotic index of the control 
group was 63±2.04‰ and remained unchanged after the injec-
tion of TPC in the animals of the experimental group (Fig. 3). 
The results showed that the TPC isolated from the bone marrow 
of adult mice do not affect the homotypic cell proliferative activ-
ity of the adolescent rats.

In the next phase of the study, the effect of adult mice bone 
marrow TPC on the hepatocytes proliferative activity of adoles-
cent rats (7-day-old) was studied. It was established that after 
three hours of the injection of bone marrow TPC, the mitotic ac-
tivity of adolescent rat liver cells was not changed. In particular, 
the mitotic index in the control group was 9.6±0.64‰, while in 
the experimental group was 10.4±1.31 ‰ (Fig. 4).

Conclusions. The results of our study show that the endog-
enous protein complex isolated from the bone marrow cells 
differs significantly from all other protein complexes ob-
tained from intact tissues. It differs in the quantitative content 
of components as well as in affect ability. According to the 

obtained data, the inhibitory effect of the mentioned complex 
is not manifested on the proliferation of either homotypic or 
heterotypic tissue cells. 

The second important difference is the minor content of active 
component in the bone marrow protein complex. Such minor 
content is described in the case of the protein complex derived 
from benign vascular tumor (children hemangioma) cells. It has 
been shown that this complex does not inhibit the mitotic activ-
ity of cells in the proliferative tissues of adolescent rats [21]. It 
should be noted that the bone marrow is dynamically renewable 
hematopoietic tissue and contains several types of cell popu-
lations, the first two of which are pluripotent and multipotent 
stem cells. They differ by the expression of membrane receptors. 
However, the nature of the regulatory factors and their acces-
sibility to cells are different [3]. 

In view of all the above, the fact that the bone marrow protein 
complex does not affect the proliferative activity of homotypic 
cells is explained by the structural and functional characteristics 
of the bone marrow. In the case of heterotypic cells, one of the 
reasons is the minor content of the active component (low mo-
lecular weight fraction) in the complex.
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SUMMARY

ISOLATION AND COMPERATIVE STUDY OF THE 
GROWTH INHIBITING THERMOSTABLE PROTEIN 
COMPLEX FROM THE BONE MARROW OF THE 
ADULT MICE 

1Tavdishvili E., 1Modebadze I., 1Bakuradze E., 1Rusishvili L., 
2Berulava M., 1Dzidziguri D.

1Ivane Javakhishvili Tbilisi State University, Department of Bi-
ology, Faculty of Exact and Natural Sciences; 2Sokhumi State 
University, Faculty of Natural Sciences, Mathematics, Technol-
ogies and Pharmacy, Tbilisi, Georgia

The growth inhibiting thermostable protein complex (TPC) 
from the bone marrow cells of adult mice was isolated and 
partially characterized. A comparative analysis of TPC compo-
nents was performed by polyacrylamide gel electrophoresis. It 
has been established that the complex isolated from the bone 
marrow of adult mice, like complexes obtained from other or-
gans, contains two relatively high-molecular-weight and low-
molecular-weight sub fractions of proteins. In addition, minor 
content of low molecular weight components was detected in 
bone marrow TPC. It has been established that the thermosta-
ble protein complex of adult mice bone marrow cells does not 
have the ability to inhibit the proliferation of homotypic cells. 
This may be due to the minor content of active component (low 
molecular weight subfraction) in the complex and the structural 
and functional properties of constantly renewable hematopoietic 
tissue, such as the nature of factors that regulate proliferation, 
their different cell penetration and the expression of membrane 
receptors.

Keywords: white mouse, bone marrow, thermostable protein 
complex, mitotic index.
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РЕЗЮМЕ

ВЫДЕЛЕНИЕ И СРАВНИТЕЛЬНОЕ ИССЛЕДОВА-
НИЕ КОМПЛЕКСА ТЕРМОСТАБИЛЬНЫХ БЕЛКОВ 
ИЗ КОСТНОГО МОЗГА ВЗРОСЛЫХ МЫШЕЙ

1Тавдишвили Э.Ю., 1Модебадзе И.Р., 
1Бакурадзе Э.Д., 1Русишвили Л.Ф., 
2Берулава М.Н., 1Дзидзигури Д.В.

1Тбилисский государственный университет им. И. Джа-
вахишвили, факультет точных и естественных наук; 
2Сухумский государственный университет, факультет 
естественных наук, математики, технологии и фармации, 
Тбилиси, Грузия

Из клеток костного мозга взрослых мышей изолиро-
ван и частично охарактеризирован рост-ингибирующий 
термостабильный белковый комплекс (ТБК). Для срав-
нительного анализа компонентов ТБК применялся ме-
тод электрофореза в полиакриламидном геле. 

Установлено, что белковый комплекс, выделенный 
из костного мозга взрослых мышей, как и комплексы, 
ранее полученные из других органов, содержит две 
субфракции белковых компонентов - относительно вы-
сокомолекулярную и низкомолекулярную. При этом, в 
ТБК костного мозга обнаружено незначительное содер-
жание низкомолекулярных компонентов. 

Установлено, что ТБК клеток костного мозга 
взрослых мышей не обладает способностью пода-
влять пролиферацию гомотипических клеток, что, 
по всей вероятности, обусловлено незначительным 
содержанием в комплексе ингибирующего рост ак-
тивного начала (низкомолекулярная субфракция), а 
также структурными и функциональными свойства-
ми постоянно возобновляемой кроветворной ткани: 
свойство факторов, регулирующих пролиферацию, 
экспрессия мембранных рецепторов и их афинность 
к действующим факторам.

reziume 

zrdasruli Tagvebis Zvlis tvinidan zrdis Se-
makavebeli Termostabiluri cilebis kompleqsis 
gamoyofa da SedarebiTi Seswavla

1e. TavdiSvili, 1i. modebaZe, 1e. bakuraZe, 
1l. rusiSvili, 2m. berulava, 1d. ZiZiguri

1iv. javaxiSvilis sax. Tbilisis saxelmwifo uni-
veristeti, zust da sabunebismetyvelo mecniere-
baTa fakulteti, biologiis departamenti; 2soxu-
mis saxelmwifo universiteti, sabunebismetyvelo 
mecnierebaTa, maTematikis, teqnologiebisa da 
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zrdasruli Tagvebis Zvlis tvinis ujredebidan 
gamoyofilia da nawilobriv daxasiaTebulia 
zrdis Semakavebeli Termostabiluri cilebis 
kompleqsi (Tck). Catarebulia Tck-s komponentebis 
SedarebiTi analizi poliakrilamidis gelSi eleq-
troforezis gziT. dadgenilia, rom zrdasruli 
Tagvebis Zvlis tvinidan gamoyofili cilovani 
kompleqsi, sxva organoebidan miRebuli kompleq-
sebis msgavsad, Seicavs cilovani komponentebis 
or, SedarebiT maRalmolekulur da dabalmole-
kulur qvefraqciebs. amasTan, Zvlis tvinis Tck-Si 
gamovlinda dabalmolekuluri komponentis mi-
noruli Semcveloba. dadgenilia, rom zrdasruli 
Tagvebis Zvlis tvinis ujredebis Termostabiluri 
cilebis kompleqss ar gaaCnia homotipuri ujre-
debis gamravlebaze damTrgunveli zemoqmedebis 
unari. es SeiZleba ganpirobebuli iyos kompleqsSi 
aqtiuri sawyisis (dabalmolekuluri qvefraqcia) 
minoruli SemcvelobiT da mudmivad ganaxlebadi 
sisxlmbadi qsovilis struqturuli da funqci-
uri TaviseburebebiT, rogorebicaa: proliferaciis 
maregulirebeli faqtorebis buneba, membranuli re-
ceptorebis eqspresia da maTi ujredebisadmi gan-
sxvavebuli wvdoma.

LASER INDUCED FLUORESCENCE OF SKIN: SUPERPOSITION OF SPECTRAL  INTENSITIES 
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Optical methods are widely used in biology and medicine as 
they allow to study objects in real-time. In particular, in those 
cases, the diagnosis is made by an effective non-invasive meth-

od. A large number of works are devoted to the determination 
and monitoring of the state of body health by determining the 
tissues states by their optical parameters (see for example [1-
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5] and references cited there). Among human body fabrics, the 
skin has an important function. The main function of the skin is 
to maintain homeostasis despite daily environmental exposure. 
It creates a barrier for body fluids and protects the underlying 
tissues from the affects of microorganisms, harmful substances 
and radiation. Accordingly, it is a relevant object for effective 
diagnostics [6].

A functional model of human skin consists of three layers: 
epidermis, dermis (skin itself) and subcutaneous tissues. The 
outermost layer of the epidermis is thin, devoid of blood vessels, 
and is divided into two sub-layers: the outer corneal layer, which 
consists of dead keratinized cells, and the inner layer of cells, 
where melanin and keratin are formed. The dermis is located 
under the epidermis. The dermis is well-supplied with blood. It 
contains connective tissue, sebaceous glands, sweat glands, and 
hair follicles. The dermis merges with the subcutaneous tissue. 
The color of normal skin (absorption and scattering) depends 
on the following main chromophores: melanin, β-Carotene, 
oxyhemoglobin, deoxyhemoglobin and collagen. The absorp-
tion coefficient of the dermis depends on the blood filling of the 
capillaries, and the fluorescence intensity depends on both: the 
fluorescence quantum yield (keratin, collagen, NADH) and the 
extinction coefficient (oxyhemoglobin, deoxyhemoglobin and 
melanin) [8]. Many works have been published on skin optics 
and spectroscopy ([8-11] and references cited there). However, 
the spectra were not investigated for the validity of the “Prin-
ciple of Superposition” [4]. This principle was demonstrated by 
us for the thyroid tissue and allowed us to represent the fluores-
cence spectrum of the tissue of any patient as a linear superpo-
sition of the LIF (Laser-Induced Fluorescence) spectra of two 
extreme tissue states. Therefore, it was interesting to check the 
validity of this principle for human skin.

Materials and methods. In Fig. 1 the scheme of the experi-
mental setup is presented. A MNL 100 Nitrogen Laser (Laser-
technik Berlin, Germany) was used to excite autofluorescence. 
λ=337 nm; Power – 0.15 mW per pulse; Pulse duration - 3 ns; 
pulse repetition rate - 1–30 Hz; LIF spectra were recorded on 
a CCD spectrometer (AvaSpec-ULS 2048CL-EVO-RS, Neth-
erlands). The transfer of exciting radiation to the sample and 
the transfer of the fluorescence signal from the sample to the 
spectrometer was carried out using a special Y-type UV probe 
(R400-7-UV/VIS Ocean Optics, United States). The fiber op-
tics reflectance probe had six illuminating and one detection 
400-micron diameter fibers bundled together. A 6-fiber leg was 
connected to the light source and reflected light was fed into the 
spectrometer via a single-fiber leg.

To remove laser radiation scattered from the sample and sur-
faces, a collimated fluorescence signal (using lenses L1-L2) was 
passed through a band-pass filter (transparency: λ = 337 nm less 
than 1%; λ=380 nm - 50%; λ 475 nm more than 80%).

In the dominant absorption case, a great deal of absorbed 
radiation energy transforms into the heat increasing the tissue 
temperature by approximately 1 K during 103 s [7]. In our ex-

periments, the laser radiation exposure time on tissue did not 
exceed a few seconds. Thus, the temperature increment did not 
affect the spectral measurements.

The experiments were performed on volunteers’ finger pads 
and nails. In particular, on the dorsal side of the proximal pha-
lange and fingernail of the middle finger of the volunteer’s left 
arm. For more clarity, in this article we presents 7 characteris-
tic spectral curves selected from the spectra recorded from 32 
volunteers: 5 physiologically healthy and 2 diabetic (type 1 and 
type 2). LIF spectra Experiments were performed with consent 
from the Medical Ethics Commission of Georgian National 
Center for Disease Control & Public Health (Protocol # 2019-
43), and informed consent from these 32 volunteers.

Results and discussion. Under normal conditions, ultravio-
let excitation (337 nm) induces fluorescence in the visible re-
gion, which is a superposition of fluorescent emission from the 
three main natural fluorophores. These are collagen, keratin and 
NADH. The ratio of these three organic fluorophores varies de-
pending on the site of the human skin.

The observed fluorescence line shape and intensity depend on the 
penetration depth, absorption and scattering of both exciting and 
fluorescent lights. On that is also influenced skin color, age, health 
status and many other additional factors of the observed person.

Fig. 2 represents the fluorescence spectra of 7 volunteers’ 
fingerpads. As already noted, among the volunteers who par-
ticipated in the experiment were both healthy and people with 
a diagnosis of diabetes mellitus. The figure shows that the vol-
unteers’ spectral lines differ from each other. Among them, one 
stands out as the spectral line belongs to a volunteer with type 
1 diabetes (dashed line). The spectral lines are characterized by 
two main peaks (about 417 nm and 460 nm), obtained by ab-
sorption and fluorescence of various chromophores (oxyhemo-
globin, deoxyhemoglobin, collagen, NADH). The spectral lines 
are normalized to the signal amplitude at 417 nm, which is very 
convenient for comparing them.

Fig. 2. The autofluorescence spectra from pads of a human 
finger

Fig. 1. Schematic view of the experimental setup for in vivo measurements of human skin fluorescence
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In Fig. 3 represents the nails fluorescence spectra of the 
same volunteers. The naked eye can see that the spectrum of 
all volunteers is practically identical, which is explained by 
the fact that the building material of nails is a homogeneous 
structural material - keratin. The graphs given do not show 
the effect of hemoglobin, which confirms the point of view 
stated in the reference [2] that the hemoglobin contribution in 
the fluorescence of the nail is negligible.

Fig. 3. The autofluorescence spectra from the nail of the 
human hand

In Fig. 4, represents the fluorescence spectra of the skin 
and nails of only two volunteers with a diagnosis of diabetes 
(type 1: nail2, skin2 and type 2: nail1, skin1). This selection 
of spectral lines gave us an interesting result. It was found 
that when diabetes was present in the studied volunteers, the 
individual spectra of their skin and nails literally coincide. In 
our opinion, such a coincidence of the skin and nails fluores-
cence spectra is associated with increased content of collagen 
in the skin of patients with diabetes mellitus, which charac-
terisis the diabetes.

Fig. 4. The comparison of autofluorescence spectra of skin 
and nail from diabetic volunteers

In Fig. 5 there are shown the spectra of two volunteers 
– healthy (nail3, skin3) patients and type 1 diabetes (nali2, 
skin2). Here is the fluorescence spectrum of a healthy vol-
unteer with the maximum difference between the intrinsic 
spectra of the nail and the skin. It should be noted that the 

spectrum of the “healthy nail” coincides with the spectrum of 
the nail and finger of a patient with type 1 diabetes.

Fig. 5. The comparison of autofluorescence spectra of skin 
and nail from healthy and diabetic volunteers

The fluorescence spectra of the two volunteer fingers, 
which are different as much as possible from each other, are 
selected in figure 6. With the help of their superposition, it 
is possible to obtain the fluorescence spectra of the skin of 
any of the volunteers (superposition model). In this particular 
case, the spectra measured on one volunteer and the same 
spectrum calculated by using the superposition method of 
“extreme spectra” are shown. As can be seen from the graph, 
the agreement between the experimentally observed and cal-
culated spectra (superposition model) is very good.

Fig. 6. Superposition of LIF spectra

For discussion, it is important to recall the generally ac-
cepted optical model of the skin as a multi-layer multi-scat-
tering medium, in each layer of which chromophores are ho-
mogenously distributed [8]. 

In our analysis, the simple skin model is used [12]. In this 
model LIF intensity of skin is defined by the total fluores-
cence intensitiesand  arisings from the epidermal (NADH, 
keratin) and dermal (collagen) skin layers, respectively (Fig. 
7).
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Fig. 7. Simple models of LIF: (a) skin and (b) nail. Adapted 
from [12]

In the one-dimensional approximation, the intensity of escap-
ing fluorescence  from the dermal layer can be presented as [8]:

						      (1)
where λEX and λFL are the excitations and emission wave-

lengths η(λFL,λEX);  is the fluorescence quantum yield; I0 (λEX) is 
the intensity of excitation light incident on the skin/nail surface 
as a collimated beam; εi

*(λFL) is the absorption of the i’th layer 
with thickness di at the wavelength of fluorescence emission λFL, 
and εi (λEX) is the extinction coefficient of the i’th layer at the 
wavelength of the excitation light λEX.

In earlier work, we empirically introduced a superposition 
model for fluorescence spectra [4], which states: If we have 
two basic fluorescence spectra, then any intermediate spectrum 
is calculated by the linear superposition of these basic spectra. 
Judging by the obtained experimental results, this principle is 
valid in this case as well. Then escaping fluorescence generally 
can be calculated as follows:

						      (2)

Where Cj is the superposition coefficient of the chromophore 
spectra and ∑jCj =1. However, this expression is still not correct. 
The following condition must be satisfied for (2) to describe the 
superposition:

						      (3)

Where j and k denote the same chromophore in different hu-
man subjects. Taking this into account in (3), in the end we get:

						      (4)

If we choose the expression (4) for our task, it will be simpli-
fied. Considering the existing chromophores j = 1, 2, 3, 4. Only 
two of them are fluorophores: collagen and NADH. The other 
two chromophores, blood and melanin, do not fluoresce, at least 
in the visible spectrum. Accordingly, the quantum yield of mela-
nin and blood in the visible spectrum  
ηhemoglobin (λFL,λEX )=ηmelanin (λFL,λEX)=0. Therefore, for the spec-
trum of fluorescence intensity we can write:

						      (5)

Where C1 and η1correspond to collagen/keratin and  C2 and η2  
correspond to NADH.

Formula (5) explains the result of our experiment - the valid-
ity of the principle of the linear superposition of spectra.

Thus, the analysis of our experiments showed that:
1. When excited by an ultraviolet (337 nm) laser, two main natu-
ral fluorophores appear in the fluorescence of human skin - col-
lagen and nicotinamide adenine dinucleotide (NADH), the total 
spectra of which are modulated by the absorption of oxyhemo-
globin and deoxyhemoglobin.
2. Fluorescence in nails is not modulated by blood. The fluores-
cence spectra of nails are practically the same for all volunteers, 
while the fluorescence of the skin of the same people differs sig-
nificantly from each other.
3. The fluorescence spectra of nails and skin of human subjects 
with diabetes mellitus do not actually differs from each other.
4. For each of any three experimentally recorded fluorescence 
spectra of human skin I1(λ), I2(λ), I3(λ), the principle of super-
position of spectral intensities is valid: each spectrum is a linear 
superposition of the other two, I1(λ)=C11 I2(λ)+C12I3(λ), 
I2(λ)=C21I1(λ)+C22I3(λ),   I3(λ)=C31I1(λ)+C32I2(λ).
5. Based on the principle of superposition, it is possible to obtain 
the fluorescence quantum yields of basic cromophores.
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SUMMARY

LASER INDUCED FLUORESCENCE OF SKIN: SUPERPOSITION OF SPECTRAL INTENSITIES 

1Jaliashvili Z., 1Medoidze T., 1Melikishvili Z., 2Chanishvili A., 3Petriashvili G., 4Lomidze L.

Georgian Technical University, Vladimir Chavchanidze Institute of Cybernetics, 1Department of Coherent Optics and Electronics, 
2Department of Optically Controlled Anisotropic Systems, 3Department of Optical-Chemical Research Laboratory, Tbilisi; 

4Esthetic Center Clinic Cannula, Georgia

The aim of the work was to determine the possibility of assessing 
the state of human health by the method of optical spectroscopy 
of skin and nail. To achieve this goal, Laser-Induced Fluorescence 
(LIF) spectroscopy was used. A special probe was designed, which 
makes it possible to record differential spectra and, as a result, to 
compare the shapes of spectral fluorescence lines.

In vivo spectra of LIF intensities of the human finger pad and 
nail were measured. These spectra can be used to determine 
and characterize the state of human health, and it’s also further 
monitoring in real time.When processing the spectra of different 
volunteers, it was found that the fluorescence spectra of the skin 

of physiologically healthy and pathological (in this case, type 1 
and 2 diabetes) volunteers significantly differed from each other. 
Moreover, the analysis of these spectra makes it possible to as-
sess the degree of pathology. It was also found that any of the 
three experimentally recorded fluorescence spectra is a superpo-
sition of the other two. A theoretical analysis of the multilayer 
model of human skin fluorescence has shown that this principle 
is always valid when the same chromophores are involved in 
fluorescence.

Keywords: laser spectroscopy, laser-induced fluorescence, 
superposition of spectral intensities, human skin.

РЕЗЮМЕ

ЛАЗЕРНО-ИНДУЦИРОВАННАЯ ФЛУОРЕСЦЕНЦИЯ КОЖИ: 
СУПЕРПОЗИЦИЯ СПЕКТРАЛЬНЫХ ИНТЕНСИВНОСТЕЙ

1Джалиашвили З.В., 1Медоидзе Т.Д., 1Меликишвили З.Г., 2Чанишвили А.Г., 3Петриашвили Г.Ш., 4Ломидзе Л.В.

Грузинский технический университет, Институт кибернетики им. Владимира Чавчанидзе, 
1отдел когерентной оптики и электроники, 2отдел оптически управляемых анизотропных систем, 

3Лаборатория оптико-химических исследований; 4Центр эстетики, клиника Каннула, Тбилиси, Грузия

Цель исследования - оценка состояния здоровья человека 
методом оптико-спектроскопического исследования кожи и 
ногтей. 

Для достижения этой цели использована спектроскопия 
лазерно-индуцированной флуоресценции (LIF). Разработан 
специальный зонд, позволяющий снимать дифференци-
альные спектры и, как следствие, сравнивать формы спек-
тральных линий флуоресценции. Определены спектры LIF 
интенсивностей ногтей и подушечек пальцев in vivo, что мо-
жет быть использовано для определения и характеристики 
состояния здоровья человека и дальнейшего мониторинга в 
режиме реального времени.

При обработке спектров волонтеров обнаружено, что 
спектры флуоресценции кожи физиологически здоровых 
и имевших патологию (в данном случае диабет 1 и 2 типа) 
волонтеров существенно различаются между собой. Бо-
лее того, анализ этих спектров позволяет оценить степень 
патологии. Выявлено, что любой из трех эксперимен-
тально зарегистрированных спектров флуоресценции 
является суперпозицией двух остальных. Теоретиче-
ский анализ многослойной модели флюоресценции 
кожи человека показал, что этот принцип всегда спра-
ведлив, когда в флуоресценции участвуют одни и те же 
хромофоры.

reziume

kanis lazeriT inducirebuli fluorescencia: speqtraluri intensivobebis superpozicia

1z. jaliaSvili, 1T. medoiZe, 1z. meliqiSvili, 2a. WaniSvili, 3g.petriaSvili, 4l. lomiZe

saqarTvelos teqnikuri universitetis vladimer WavWaniZis sax. kibernetikis instituti, 
1koherentuli optikisa da eleqtronikis ganyofileba, 2optikurad marTvadi anizotropuli 
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kvlevis mizans warmoadgenda adamianis kanisa 
da frCxilis optkur-speqtroskopiuli kvleviT 

misi janmrTelobis mdgomareobis Sefaseba. kvle-
vaSi gamoyenebuli iyo lazeriT inducirebuli 



156

	
Медицинские новости грузии

cfmfhsdtkjc cfvtlbwbyj cbf[ktyb

fluorescenciis (LIF) speqtroskopia. damzadda 
specialuri zondi, romlis saSualebiTac SesaZle-
beli gaxda diferenciuli speqtrebis gadaReba 
da Sesabamisad fluorescenciis speqtraluri 
xazis formebis Sedareba.
gaizoma adamianis TiTis baliSisa da frCxi-

lis LIF intensivobis in vivo speqtrebi, romlebic 
gamoyenebuli iyo adamianis janmrTelobis mdgo-
mareobis dasadgenad, mis dasaxasiaTeblad am 
mdgomareobis Semdgomi monitoringisaTvis rea-
luri drois reJimSi. sxvadasxva moxaliseebis 
speqtrebis damuSavebiT dadginda, rom fiziolo-
giurad janmrTeli da paTologiis mqone (am 

SemTxvevaSi – diabetis 1-li da me-2 forma) moxa-
liseebis kanis fluorescenciis speqtrebi 
sagrZnoblad gansxvavdeba erTmaneTisgan. metic, 
aRniSnuli speqtrebis analizi iZleva paTolo-
giis xarisxis Sefasebis SesaZleblobas.
aRmoCnda, rom sami eqsperimentulad Cawerili 

fluorescenciis speqtridan nebismieri erTi 
warmoadgens danarCeni oris superpozicias. ada-
mianis kanis fluorescenciis mravalSriani mo-
delis Teoriulma analizma aCvena, rom aRniSnu-
li principi yovelTvis samarTliania, rodesac 
fluorescenciaSi monawileoben erTi da igive 
qromoforebi.

“AMPHICEZINE”: NEW APPROACHES TO FIGHTING CANCER PRELIMINARY THEORETICAL 
AND EXPERIMENTAL (IN VITRO) MESSAGE

Nadiradze I., Chigogidze N.

Georgia Israel Joint Clinic GIDMEDI; Georgian Technical University, Tbilisi, Georgia

Fibrin content is increased in human tumor tissue, which, 
being the result of overall reactions of so-called “Machabeli 
Syndrome” present in oncologic patients, occupies the central 
place in the process of tumor metastasis [8-11]. The decrease 
of membrane potential of tumor cells allows them to sharply 
limit the penetration of foreign bodies into them to only a few 
components. This significantly hinders the effectiveness of anti-
tumor medications.

Tumor cells secrete enzyme Hyaluronidase, which supports 
their break-off from primary site and attachment to the walls of 
other organ’s blood or lymph vessels [4]. 

The emergence of metastasis is closely related to the interrela-
tion of tumor cells and endothelium of blood and lymph vessels 
at physical-chemical level. Along with the increase of malig-
nancy degree of tumor cells comes increase in their negative 
electronic charge, which due to its well-known life-giving quali-
ties, increases their vital capacity. Significantly, it is the carci-
nogenic substances that support the increase of negative charge 
of cells [6-8].

Herewith, it seems interesting to use existing differences be-
tween electrostatic potentials of normal homologous cells and 
cancer cells to fight against cancer.

Our proposal is as follows: the use of new perspective class 
of respective drugs (“Amphicezine”) for inhibition of metastasis 
of malignant cells – negative multi-charged long-chain organic 
ions. The proposed drugs are substances with macromolecule 
having polar-distributed qualities, one side charged (polar), an-
other –hydrophobic, non-polar [3,6].

Hydrophilic qualities of macromolecules are preconditioned 
by number of functional groups, which in various biological en-
vironments are dissociated by producing long-chained organic 
anions [1,2,5], which interact simultaneously with lipophilic, as 
well as hydrophilic structures, that defines their biological activ-
ity. The proposed organic anions are characterized by heparin-
like and fibrinolytic activities, which hampers the adhesion of 
tumor cells that break off from the primary site onto the endo-

thelium. While regulating the penetration processes of the cell 
membrane in addition they support anti-tumor drug transporta-
tion to through cell. The above mentioned organic anions are not 
complexions by direct meaning, but separate fragments of their 
molecules could perform the role of chelating agents and take 
part in blocking of carcinogenic ions of heavy metals (chrome, 
cadmium etc.). Besides, the usage of these organic anions as car-
riers of cesium and rubidium ions to penetrate through tumor 
cells gives us opportunity to alkalinize internal environment of 
these cells. This process, in its turn, causes full destruction of 
these cells. Furthermore, it is significant that cesium and rubidi-
um cations do not harm normal cells. 

Taking into account the potential of the new class of synthetic 
inhibitors for tumor metastasis chemotherapy and radiotherapy 
strategies for malignant tumors are altered: it becomes possible 
to decrease the treatment-prophylaxis dosage or even not to use 
them at all. It is worth mentioning that the new class of proposed 
drugs considerably differs from traditional chemo-drugs, which 
are characterized by high cytotoxicity in relation to the normal 
cells [12].

Obviously, the authors well understand how complex and 
wacked pathology is the cancer, but we do hope that we are on 
the right path to find the “Achilles heel” of the cancer metastasis 
process. It is remarkable, that the usage of electric charge for 
treatment-prophylaxis goals in experimental and even in clini-
cal oncology is not mentioned in worldwide scientific research 
literature as of today.

It is well known, that various new approaches in the treatment 
of malignant tumors, which gave good results in lab experiments 
(in vitro), have been unsuccessful in clinical settings. In our 
opinion, one of the reasons of above mentioned is, that it is not 
taken into account, that each proposed medication (in our case 
- metastasis inhibitor) should target and affect cancer cells only 
and should not damage the normal ones. We have all reasons to 
consider that the new approach discussed in our article will give 
us opportunity to solve this problem.
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Strategic objective – creation of fundamentally new inhibitors 
of metastasing of malignant tumors due to the radical surgeries 
carried out on them. Specific tactical objective – revealing the 
possible cytolytic and citostatic effectiveness of the drug “Am-
phicezine” created by us on atypical fibroblastic cells.

Material and methods. •	 “Amphicezine”; 
• Cell line D60 p4 (primary dermal atypical fibroblasts);
• FBS superior (Millipore cat. no. S0615);
• DMEM (Merck cat. no. FG 144)
• Penicillin-Streptomycin 10,000 U/mL (Millipore cat. no. 
15140 - 122);
• Trypsin - EDTA (Thermo Fisher Scientific, cat. no. 25050 – 
014) 
• 10 x PBS (Thermo Fisher Scientific, cat.no. 70013016);
• Costar 24 well plate (Sigma – Aldrich, cat. no. CLS3527, cell 
cultivation area 1.9 cm2);
• 75 cm2 tissue culture flasks (Sarstedt cat. no. 83.3911);
• 15 ml tubes (Sarstedt cat. no. 62.554.002).

Thawing:
1. D60 p4 cell vial was removed from -80 °C freezer and imme-
diately transferred to 37 °C incubator. When completely thawed, 
the content of the vial was transferred to a 15ml tube and 14 ml 
warm cell culture medium (DMEM+20% FBS+ 1% penicillin/
streptomycin) was slowly added.
2. Cells were centrifuged at 300 × g for 5 minutes. The super-
natant was discarded, and cells were resuspended in 1 ml cell 
culture medium.
3. Cells were seeded onto 75 cm2 cell culture flasks with total of 
10 ml of cell culture medium (DMEM+20% FBS+ 1% penicil-
lin/streptomycin). Growth conditions: 37 ºC, 5% CO2.
Cultivation:
1. Cells where cultivated till confluent monolayer (>90%) was 
microscopically observed.
2. Cell culture medium was removed, and cells were washed 
once with 5ml of 1xPBS.
3. 5 ml of pre-warmed Trypsin – EDTA solution was added to 
the flask with a gentle rock of the flask to get complete coverage 
of the cell layer. Cells were incubated for 5 min, 37 ºC, 5% CO2. 
4. Cell detachment reaction was stopped by adding 2 volumes 

(twice the volume used for the dissociation reagent) of pre-
warmed DMEM+20% FBS+ 1% penicillin/streptomycin.
5. Cells were centrifuged at 300 × g for 5 minutes.
6. Cells were resuspended in 1 ml of pre-warmed complete 
growth medium, and the total number of cells was determined 
using a hemocytometer.

Treatment of cells:
10,000 cells were seeded (DMEM+20% FBS+ 1% penicillin/

streptomycin) per 1 cm2 in a 24 well plate. After 24h cultivation 
(to ensure complete cell attachment to plate surface) cell me-
dium was removed and new (DMEM+10% FBS+ 1% penicillin/
streptomycin) was added. 

Four concentrations of “Amphicezine” were added: 1%, 2.5 %, 
5% and 10% (v/v) of the total volume of the medium. An equal 
volume of DMEM with PBS (as diluent) medium was added to the 
control cells. Each test group was run in triplicate (n=3).

Cell proliferation was monitored for 96 hours with a live cell im-
aging system (Cell-IQ®). Phase contrast microscopy images after 
0, 3, 6, 12, 24, 48, 72 and 96 hours of cell culturing were collected.

The inhibitory effect of “Amphicezine” was calculated at the 
end of culturing time (96h), using the formula: Inhibition (%) 
=100-(100xA/B), where A stands for cell number with “Am-
phicezine” at the end of culturing time, and B is control (control 
with PBS) the cell number at the end of the culturing time.

Results and discussion. Effect of “Amphicezine” on D60 p4 
line viable cell count. The results of “Amphicezine” treatment of 
D60 p4 cell line didn’t shown a cytolytic/cytotoxic effect for dermal 
atypical fibroblast cells. Control cells and cells added 2.5% and 1% 
“Amphicezine” continued to proliferate, while cells treated with 
5% and 10% “Amphicezine” didn’t change cell count.

The cell growth curves indicate viable cell count increase 
for control and 2.5%, 1% “Amphicezine” treated cells. 93.5% 
inhibition on D60 p4 were shown by 10% “Amphicezine” and 
79.8% inhibition were shown on 5% “Amphicezine” treated 
cells. Cells treated with 2.5% and 1% “Amphicezine” showed 
similar proliferation profile as the control (PBS) sample. 

The maximal inhibition of cell growth by 10% “Amphice-
zine” compared to Control (PBS) was 93.5% and by 5% “Am-
phicezine” it was 79.8%. 

Fig. Effect of Amphicezine on D60 p4 cell culture viable cell count
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The maximal inhibition of cell growth by 2.5% “Amphice-
zine” compared to Control (PBS) was 45.3% and by 1% “Am-
phicezine” it was 31.3%.

Conclusions. The effect of “Amphicezine” on viable D60 
p4 cell line cell count was measured using live cell imaging as 
a measure of cell proliferation. Maximal inhibition on D60 p4 
cells were shown by 10% “Amphicezine” (93.5%). The results 
show that the growth curves for viable D60 p4 cell culture didn’t 
indicate a cytolytic/cytotoxic effect for all samples (concentra-
tions) treated with “Amphicezine”. Cells treated with 2.5% and 
1% “Amphicezine” showed similar proliferation profile as the 
control (PBS) sample.

REFERENCES

1. Абрамзон А. А. Поверхностно-активные вещества: Свой-
ства и применение. Л.: Химия, 1981. 304 с.
2. Абрамзон А.А., Зайченко Л.П., Файнгольд С.И. Поверх-
ностно-активные вещества. Синтез, анализ, свойства, при-
менение / Учеб. пособие для вузов/ под ред. А. А. Абрамзо-
на. Л.: Химия, 1988. –200 с.
3. Файнгольд, Самуил Исаакович. Химия анионных и амфо-
литных азотсодержащих поверхностно-активных веществ / 
С. И. Файнгольд, А. Э. Кууск, Х. Э. Кийк; Под общ. ред. С. 
И. Файнгольда. - Таллинн : Валгус, 1984. - 290. 
4. Nadiradze I., Cancer, hemostasis and coaguloactive drugs. – 
Vopr. Onkol.,(Moscow) 1989, 35(12):1411-8, Review Russian;
5. Nadiradze I., Chigogidze N. “Amphicezine”: New chemo-
therapeutic inhibitor of cancer metastasis. Georgian patent: 
P20197005B: 17.07.2019
6. Nadiradze I, Chigogidze N () Essentially new inhibitors of 
metastasis of malignant tumors for chemotherapy-sparing treat-
ment. // Glob J Cancer Ther. - 2021. - 7(1): 016-030. DOI: 
https://dx.doi.org/10.17352/2581-5407.000038 
7. Nadiradze I. Intravascular blood coagulation in patients 
with malignant neoplasms. – Khirurgia (Moskow), 1983, Sep.
(9):131-4, Review Russian.
8. Nadiradze I., Machabeli M, Usp. Fiziol. Nauk, (Moscow) 
1989, Oct-Dec, 20(4), 94-109, Review Russian.
9. Nadiradze I., Oncology (General), Vol.1, Society “Knowl-
edge”, Tbilisi, 2014; 158.
10. Nadiradze I., Oncology (Special), Vol.2, Society “Knowl-
edge”, Tbilisi, 2017, p. 408;
11. Nadiradze I., Syndrome Machabeli in clinical oncology. – 
International Conference on Thrombosis and Hemostasis Issues 
in Cancer, Nov., 2-3, 2001, Bergamo, Italy, 241-241.
12. Sartorelli A., Lazo J., Bertino J. Molecular Action and Tar-
gets for Cancer. Chemotherapeutic Agents. – New York, Aca-
demic Press, 1981.

SUMMARY

“AMPHICEZINE”: NEW APPROACHES TO FIGHTING 
CANCER PRELIMINARY THEORETICAL AND EXPER-
IMENTAL (IN VITRO) MESSAGE

Nadiradze I., Chigogidze N.

Georgia Israel Joint Clinic GIDMEDI; Georgian Technical 
University, Tbilisi, Georgia

Objectives - strategic objective – creation of fundamentally 
new inhibitors of metastasing of malignant tumors due to the 

radical surgeries carried out on them. Specific tactical objective 
– revealing the possible cytolytic and citostatic effectiveness of 
the drug “Amphicezine” created by us on atypical fibroblastic 
cells.

The effect of “Amphicezine” on viable D60 p4 line cell count 
was measured using live cell imaging as a measure of cell pro-
liferation.

The results of “Amphicezine” treatment of D60 p4 cell line 
didn’t shown a cytolytic/cytotoxic effect for dermal atypical 
fibroblast cells. Control cells and cells added 2.5% and 1% 
“Amphicezine” continued to proliferate, while cells treated with 
5% and 10% “Amphicezine” didn’t change cell count. The cell 
growth curves indicate viable cell count increase for control and 
2.5%, 1% “Amphicezine” treated cells. 93.5% inhibition on D60 
p4 were shown by 10% “Amphicezine” and 79.8% inhibition 
were shown on 5% “Amphicezine” treated cells. Cells treated 
with 2.5% and 1% “Amphicezine” showed similar proliferation 
profile as the control sample.

The effect of “Amphicezine” on viable D60 p4 cell line cell 
count was measured using live cell imaging as a measure of cell 
proliferation. Maximal inhibition on D60 p4 cells were shown by 
10% “Amphicezine” (93.5%). The results show that the growth 
curves for viable D60 p4 cell culture didn’t indicate a cytolytic 
/ cytotoxic effect for all samples (concentrations) treated with 
“Amphicezine”. Cells treated with 2.5% and 1% “Amphicezine” 
showed similar proliferation profile as the control (PBS) sample.

Keywords: “Amphicezine”, inhibitors of metastasis, D60 p4 
line cell.

РЕЗЮМЕ

„АМФИЦЕЗИН“: НОВЫЕ ПОДХОДЫ В БОРЬБЕ С 
РАКОМ. ПРЕДВАРИТЕЛЬНОЕ ТЕОРЕТИЧЕСКОЕ И 
ЭКСПЕРИМЕНТАЛЬНОЕ (IN VITRO) СООБЩЕНИЕ

Надирадзе И.Ш., Чигогидзе Н.Ш.

Грузино-Израильская совместная клиника “ГИДМЕДИ”; 
Грузинский технический университет, Тбилиси, Грузия

Цель исследования - создание принципиально нового 
ингибитора послеоперационного метастазирования злока-
чественных опухолей. Конкретная тактическая задача - вы-
явление возможной цитолитической и цитостатической ак-
тивности созданного авторами препарата „Амфицезин“ на 
атипичных фибробластных клетках.

Влияние „Амфицезина“ на количество жизнеспособных 
клеток линии D60 р4 измеряли с использованием визуали-
зации живых клеток в качестве меры клеточной пролифе-
рации.

Контрольные клетки и клетки под воздействием 2,5% 
и 1% „Амфицезина“ продолжали пролиферировать, в то 
время как клетки, обработанные 5% и 10% „Амфицези-
ном“, не меняли число клеток. Кривые роста клеток по-
казывают увеличение числа жизнеспособных клеток в 
контроле и клеток, обработанных 2,5% и 1% „Амфице-
зином“. 

93,5% ингибирования на D60 p4 было показано 10% „Ам-
фицезином“ и 79,8% ингибирования - на клетках, обрабо-
танных 5% „Амфицезином“. Клетки, обработанные 2,5% и 
1% „Амфицезином“, показали такой же профиль пролифе-
рации, как и контрольный образец.

Влияние „Амфицезина“ на количество жизнеспособ-
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ной линии клеток D60 р4 измеряли с использованием 
визуализации живых клеток в качестве меры клеточной 
пролиферации. Максимальное ингибирование клеток 
D60 р4 показано 10% „Амфицезином“ (93,5%). Результа-
ты показали, что кривые роста жизнеспособной культуры 
клеток D60 p4 цитолитического/цитотоксического эффек-
та для всех образцов, обработанных „Амфицезином“, не 
выявили. 

reziume

“amficezini“: axali midgomebi kibos winaaRmdeg 
brZolaSi. winaswari Teoriuli da eqsperimentu-
li (in vitro) Setyobineba

i.NnadiraZe, n. CigogiZe

saqarTvelo-israelis erToblivi klinika “gidme-
di”; saqarTvelos teqnikuri universiteti, Tbili-
si, saqarTvelo

kvlevis mizans warmoadgenda avTvisebiani sim-
sivneebis postoperaciuli metastazirebis prin-
cipulad axali inhibitoris Seqmna. specifikuri 
taqtikuri mizani - avtorebis mier Seqmnili pre-
parat “amficezinis“ SesaZlo citolizuri da 

citostatikuri efeqturobis gamovlena atipiur 
fibroblastur ujredebze.
“amficezinis“ gavlena sicocxlisunariani D60 

p4 xazis ujredebis raodenobaze ganisazRvra 
cocxali ujredebis vizualizaciis gamoyenebiT, 
rogorc ujredebis gamravlebis Sefasebis saSu-
aleba.
sakontrolo da 2.5% da 1% “amficezin“-damate-

buli ujredebi ganagrZoben gamravlebas, xolo 
5% da 10% “amficeziniT“ damuSavebulma ujredeb-
ma ar Secvales ujredebis raodenoba. ujredebis 
zrdis diagramebi miuTiTeben sicocxlisunari-
ani ujredebis raodenobis zrdaze kontrolSi 
da 2.5%, 1% “amficeziniT“ damuSavebisas. 

D60 p4 93.5% inhibireba miRebulia 10% “am-
ficeziniT“ da 79.8% - 5% “amficeziniT“ damuSave-
bul ujredebSi. 
“amficezinis“ gavlena sicocxlisunariani D60 

p4 xazis ujredebis raodenobaze izomeba coc-
xali ujredebis vizualizaciis gamoyenebiT, ro-
gorc ujredebis gamravlebis Sefasebis saSu-
aleba. maqsimaluri inhibireba D60 p4 ujredebze 
gamoavlina 10% “amficezinma“ (93.5%). 2.5% da 1% 
“amficeziniT“ damuSavebulma ujredebma aCvenes 
profilis iseTive zrda, rogorc sakontrolo 
nimuSma.

SUPPORTIVE PHARMACOTHERAPY FOR SYSTEMIC AUTOIMMUNE DISEASES 
WITH HYPERIMMUNOCOMPLEX SYNDROME (EXPERIMENTAL RESEARCH)

Hayduchok I.

Lviv Medical Institute LLC, Ukraine

Systemic autoimmune diseases are pathological processes 
that are characterized by the development of a stable humoral 
or cellular response directed against their own antigens, which 
leads to the defeat of even the whole organism [29].

Systemic autoimmune diseases are protracted (chronic) due 
to the constant presence of antigen in the body, because it is 
a normal component of cells [9,19]. The etiology of systemic 
autoimmune diseases is still unclear [3,22].

It is believed that one of the reasons for the development of 
systemic connective tissue diseases and autoimmune patholo-
gies is the increase in the activity of immunotropic infections 
and the state of the body’s humoral immune response [8,15].

One of the important indicators that characterize the state of 
the body’s humoral immune response is the level of immune 
complexes that are formed by the direct connection of exoge-
nous and endogenous antigens with antibodies [11].

Any immune response in the human body is accompanied 
by the formation of immune complexes “antigen + antibody”, 
which are phagocytosed and eliminated from the body [5, 10].

In systemic autoimmune diseases, immune complexes are 
represented by autoantibodies, autoantigens and other compo-
nents that can be deposited in the walls of blood vessels, tissues 

of organs and systems, causing the formation of the syndrome of 
immune-dependent pathology [8,9,23].

Immune complexes activate the complement system with the 
formation of circulating immune complexes that are capable of 
developing aggressive reactions, act as a pathogenic factor in 
the development of inflammatory and autoimmune processes, 
vascular lesions [4,10,14,30].

 In systemic autoimmune diseases, elevated levels of circulat-
ing immune complexes can be maintained for a long time, which 
adversely affects the reactivity of the organism [44,45,42].

It is well known that the suppression of the excitatory ability 
of phagocytes or lack of its activation is a favorable factor in the 
formation of hyperimmunocomplex syndrome [7].

Important tasks of pharmacotherapy of systemic autoimmune 
diseases include the study of immune-dependent complexes on 
the background of hyperimmunocomplex syndrome.

Among the systemic autoimmune diseases are systemic lupus 
erythematosus, systemic vasculitis, psoriasis, rheumatoid arthri-
tis [6,12,13,19-21].

Thus, the correction of phagocytic-dependent processes may 
be a promising direction in the pharmacotherapy of hyperim-
munocomplexemia.
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With the spread of the coronavirus pandemic, the role of 
pharmacotherapy of systemic vasculitis on the background of 
cryoglobulinemic syndrome in patients with dual health disor-
ders and among patients with systemic diseases becomes very 
relevant [16,17,41].

Despite numerous publications on COVID-19, at present, 
conceptual thinking of the problem is only at a nascence stage. 
Treatment of patients with ANCA-associated systemic vasculitis 
(AAV) during the COVID-19 pandemic is one of the relevant 
issues. Further analysis of COVID-19 in patients with AAV is 
important [2].

Previously, the experience of the USA concerning and organi-
zation of healthcare system for the pharmaceutical provision for 
privileged categories of citizens; forensic and pharmaceutical 
analysis of addictive morbidity because of the use of psychoac-
tive substances in Ukraine; experience of Great Britain in the 
organization of healthcare system for pharmaceutical provision 
with medicines for privileged categories of citizens was written 
[32,33,35].

Today it is important to use modern, effective and safe drugs 
for pharmacotherapy of systemic autoimmune diseases with hy-
perimmunocomplex syndrome. Pharmacoeconomic methods of 
analysis, in particular ABC/VEN analysis, are used to select ef-
fective and safe drugs. In this study, the purpose of the research 
was to determine the pharmacotherapy of systemic autoimmune 
diseases with hyperimmunocomplex syndrome based on ABC/
VEN analysis of drugs according to the ATC code C05SH.

Material and methods. The current research was carried out 
using the system approach during 2019–2020. Study design is 
based on pharmacoeconomic, organizational and legal, forensic 
and pharmaceutical approaches to pharmacotherapy using lit-
erature review [25,34,37,38].

The information base of the study consisted of scientific 
works of foreign and domestic scientists on issues related to 
medicine, immunology, organization of pharmaceutical busi-
ness, management, pharmaceutical supply, pricing policy for 
drugs [1,3,6,12,26-28].

The materials were questionnaires of employees (in particular, 
doctors) of healthcare departments among a number of regional 
state administrations, 28 healthcare institutions, 18 communal 
and private pharmacies.

Modern research methods were used: pharmacoeconomic, 
ABC/VEN, normative and legal, documentary, bibliographic, 
systemic, comparative, marketing, graphic, mathematical analy-
sis. Mathematical processing and statistical evaluation of data 
was performed using Microsoft Excel [24,31,39,40,43].

The research of the article is a fragment of research works of 
Lviv Medical Institute LLC on the topic “Improvement of the 
drug circulation system during pharmacotherapy on the basis of 
evidentiary and judicial pharmacy, organization, technology, bi-
opharmacy and pharmaceutical law” (state registration number 
0120U105348, terms 2021-2026), Kharkiv Medical Academy 
of Postgraduate Education on “Improving the organizational 
and legal procedure for providing patients with drugs from the 
standpoint of forensic pharmacy, organization and management 
of pharmacy” (state registration number 0116U003137, terms 
2016-2020 ) and “Pharmaceutical and medical law: integrated 
approaches to the system of drug circulation from the stand-
point of forensic pharmacy and organization of pharmaceutical 
business” (state registration number D/21U000031, terms 2021-
2026) [36].

Results and discussion. Circulating immune complexes are 
eliminated by phagocytosis through the spleen, lungs, kidneys 

and liver. Therefore, the main task of pharmacotherapy of sys-
temic autoimmune diseases with hyperimmunocomplex syn-
drome is to control the functions of these organs and systems.

According to the clinical and pharmacological group for phar-
macotherapy of systemic autoimmune diseases with hyperim-
munocomplex syndrome were selected drugs that have the diag-
nostic code of the ATC-classification (ATC):

C – “Agents affecting the cardiovascular system”;
C05 – “Angioprotectors”;
C05C – “Capillary stabilizers” for INN Quercetin
by the ATC code С05СХ [1].
Marketing research of drugs according to INN Quercetin for 

ATC code C05CX (Table 1) was carried out.
Pharmacoeconomic studies using ABC/VEN analysis made it 

possible to allocate drugs by the cost of pharmacotherapy and 
evaluate the effectiveness of drug use in the hospitals.

ABC analysis was applied as a method for classifying drugs 
based on cost incurred (Table 2). A structured data collection from 
Management Science for Health was used to collect the necessary 
data for ABC analysis. ABC analysis involves the distribution of 
drugs from the most to the least expensive depending on their share 
among the indicators of the general purpose of drugs.

VEN analysis was applied as a method of prioritizing phar-
maceuticals based on public health importance as vital, essential 
and non-essential (Table 3). To assess the effectiveness of drug 
use, a VEN analysis was performed to classify drugs into cate-
gories V (Vital), E (Essential) and N (Non-Essential), taking into 
account regulatory documents: medical care standards, clinical 
protocols, State Form of Medicines, National List of Essential 
Medicines and principles of evidence-based medicine (evidence 
of efficacy, quality, safety, economy, affordability).

Distribution according to the results of VEN-analysis of stud-
ied drugs by INN Quercetin of the ATC-code C05CX for phar-
macotherapy of systemic autoimmune diseases with hyperim-
munocomplex syndrome is shown on Fig. 1.

For pharmacotherapy of systemic autoimmune diseases with 
hyperimmunocomplex syndrome (Table 1) granules occupy 
25% of prescriptions, chewable tablets – 25%, lyophilized pow-
der for solution for injection – 50%.

The studied drugs (Table 1) have 100% unlimited validity of 
registration certificates.

Ranking of manufacturers of drugs by INN Quercetin of the 
ATC-code C05CX for pharmacotherapy of systemic autoim-
mune diseases with hyperimmunocomplex syndrome: Ukraine 
– 100% (Table 1).

According to the results of ABC analysis by INN Quercetin 
of the ATC-code C05CX (Table 2), group A (the most expen-
sive in price) included 77.4% of drugs from the total number 
of prescriptions. Group B included 20.91% of drugs, and group 
C – 1.69% of drugs.

Analysis of group A by names of drugs (Table 2): one drug 
(Lipoflavon), the unit cost is 479.06 UAH (77.4% of the total 
cost of treatment of the patient).

Analysis of group B by names of drugs (Table 2): one drug 
(Corvitin), the unit cost of which is 129.4 UAH (20.91%) of the 
cost of pharmacotherapy).

Analysis of group to C (Table 2): two drugs (Quercetinum, 
Quertin), the total share of the cost of group C is 10.47 UAH per 
unit dose (1.69% of total treatment costs).

According to the results of VEN analysis by INN Quercetin 
of the ATC-code C05CX (Table 3): it was found that all drugs 
(Lipoflavon, Corvitin, Quercetinum, Quertin) belong to group N 
“Non-essential”.
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Table 1. Marketing analysis of drugs according to INN Quercetin of the ATC code C05CX 
for pharmacotherapy of systemic autoimmune diseases with hyperimmunocomplex syndrome

No. Trade name / Manufacturer
Dosage form,

strength,
amount per unit

Number, validity period from/until according 
to the registration certificate of the medicines

1 2 3 4

1

Quercetinum/Public Joint-Stock 
Company “Research and Production 
Center” Borshchahiv Chemical-Phar-

maceutical Plant “, Ukraine

granules,
 1 g or 2 g

 in packages; 
20 bags in a pack of card-

board

UA/0119/01/01

Unlimited from 27.04.2018

2

Quertin/Public Joint-Stock Company 
“Research and Production Center” 

Borshchahiv Chemical-Pharmaceutical 
Plant “, Ukraine

chewable tablets of 40 mg 
of 10 tablets in a blister; 

3 blisters in a pack; 
90 tablets in containers; 
90 tablets in a container; 

1 container in a pack

UA/0119/02/01

Unlimited from 26.04.2018

3

Corvitin/Public Joint-Stock Company 
“Research and Production Center” 

Borshchahiv Chemical-Pharmaceutical 
Plant “, Ukraine

lyophilisate for solution 
for injection 0.5 g; 5 vi-
als of lyophilisate in the 
cartridge;  1 cassette in a 

cardboard box

UA/8914/01/01

Unlimited from 26.04.2018

4 Lipoflavon/Joint-Stock Company 
“BIOLIK”, Ukraine

lyophilisate for emulsion 
for injection, 

1 vial or bottle of lyophilis-
ate in a pack

UA/3581/01/01

Unlimited from 06.04.2020

Table 2. ABC analysis of drugs by INN Quercetin of the ATC-code C05CX 
for pharmacotherapy of systemic autoimmune diseases with hyperimmunocomplex syndrome

No. Trade name Cost per unit dose 
(UAH)

Specific weight
(%) АВС group

1 2 3 4 5

Lipoflavon 479,06 77,40 А

Total for group А 479,06 77,40

2 Corvitin 129,4 20,91 В

Total for group В 129,4 20,91

Total for groups АВ 608,46 98,31

3 Quercetinum 2,4 1,30 С

4 Quertin 8,07 0,39 С

Total for group С 10,47 1,69

Total for groups АВС 618,93 100,00

Table 3. VEN analysis of pharmaceuticals by INN Quercetin of the ATC-code C05CX 
for pharmacotherapy of systemic autoimmune diseases with hyperimmunocomplex syndrome

No. Trade name VEN group

1 Lipoflavon N

2 Corvitin N

3 Quercetinum N

4 Quertin N
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Fig. 1. Distribution according to the results of VEN-analysis of studied drugs with INN Quercetin of the ATC-code C05CX 
for pharmacotherapy of systemic autoimmune diseases with hyperimmunocomplex syndrome

Table 4. Matrix of consolidated ABC-VEN analysis of drugs according to INN Quercetin of the ATC-code C05CX 
for pharmacotherapy of systemic autoimmune diseases with hyperimmunocomplex syndrome
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Drug prescription Drug prescription Drug prescription
UAH % UAH % UAH %

А - - - - - - 1 479,06 77,40
В - - - - - - 1 129,4 20,91
С - - - - - - 2 10,47 1,69

Total: - - - - - - 4 618,93 100,00
 

Group V “Vital” and E “Essential” did not include any drugs 
(Table 3).

Study drugs by INN Quercetin of the ATC-code C05CX (Fig. 
1): 100% (Lipoflavon, Corvitin, Quercetinum, Quertin) are in-
cluded in pharmacotherapy as non-essential (group N).

Based on the ABC/VEN analysis by INN Quercetin of the 
ATC-code C05CX, a matrix of the consolidated ABC/VEN 
analysis was developed (Table 4).

Studies of drugs by INN Quercetin of the ATC-code C05CX 
(Table 4) showed that drugs for group N have the highest costs 
prescribed by physicians for pharmacotherapy (100%). There 
are no financial costs for physicians to prescribe systemic auto-
immune diseases with hyperimmunocomplex syndrome (niche 
matrices V and E).

Consider the financial costs of patients for pharmacothera-
py of drugs by INN Quercetin of the ATC-code C05CX (Table 
4). The niche of the A/N matrix (77.40%) Lipoflavon has the 
highest rate of doctor’s appointments and financial costs. The 
niches of the A/V and A/E matrices did not have any doctor’s 
appointments and financial costs for pharmacotherapy. The 
niche of the B/N matrix occupies 20.91% of appointments 
and financial costs (for example, Corvitin). The niches of the 
B/V and B/E matrices did not have any doctor’s appointments 
and financial costs for pharmacotherapy. Niches of the matrix 
of drugs by INN Quercetin ATC-code C05CX for group C: 
C/N – 1.69% (for example, Quercetinum, Quertin/Querceti-
num, Quertin); C/N and C/E did not have any doctor’s ap-
pointments and financial costs for pharmacotherapy.

Conclusions. The relevance and necessity of the chosen re-
search topic as a result of a review of the scientific literature 

on pharmacotherapy of systemic autoimmune diseases with 
hyperimmunocomplex syndrome are substantiated. Market-
ing research of drugs by INN Quercetin of the ATC-code 
C05CX for pharmacotherapy of systemic autoimmune dis-
eases with hyperimmunocomplex syndrome by assortment, 
countries-manufacturers, dosage forms, registration certifi-
cates was carried out. Pharmacoeconomic studies have been 
conducted. According to the results of ABC analysis, drugs 
by INN Quercetin of the ATC-code C05CX were distributed 
for pharmacotherapy of systemic autoimmune diseases with 
hyperimmunocomplex syndrome in descending order of val-
ue. It is proved that group A (the most expensive in price) 
included 77.4% of drugs from the total number of doctor’s 
appointments. According to the results of VEN-analysis by 
INN Quercetin of the ATC-code C05CX, it is calculated that 
all drugs are recommended to be included as non-essential in 
the pharmacotherapy of systemic autoimmune diseases with 
hyperimmunocomplex syndrome. From the point of view of 
priority for pharmacotherapy of systemic autoimmune dis-
eases with hyperimmunocomplex syndrome, a matrix of the 
consolidated ABC/VEN analysis by INN Quercetin of the 
ATC-code C05CX has been developed. Drugs for group N 
occupy the highest financial costs prescribed by doctors for 
pharmacotherapy (100%). The niche of the A/N matrix has 
the highest indicator for doctors’ appointments and financial 
expenses (77.4%). The results of the study provide an op-
portunity to make administrative and managerial decisions 
in determining the pharmacotherapy of systemic autoimmune 
diseases with hyperimmunocomplex syndrome to improve 
the use of drugs in hospitals.
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SUMMARY

SUPPORTIVE PHARMACOTHERAPY FOR SYSTEM-
IC AUTOIMMUNE DISEASES WITH HYPERIMMU-
NOCOMPLEX SYNDROME (EXPERIMENTAL RE-
SEARCH)

Hayduchok I.

Lviv Medical Institute LLC, Ukraine

Purpose of the study was to determine the pharmacotherapy of 
systemic autoimmune diseases with hyperimmunocomplex syn-
drome based on ABC/VEN analysis of drugs according to the 
ATC code C05SH. Among the systemic autoimmune diseases 
are systemic lupus erythematosus, systemic vasculitis, psoriasis, 
rheumatoid arthritis.

Pharmacoeconomic methods of analysis, in particular ABC/
VEN analysis, are used to select effective and safe drugs Im-
portant tasks of pharmacotherapy of systemic autoimmune dis-

eases include the study of immune-dependent complexes on 
the background of hyperimmunocomplex syndrome. Circulat-
ing immune complexes are eliminated by phagocytosis through 
the spleen, lungs, kidneys and liver. Therefore, the main task of 
pharmacotherapy of systemic autoimmune diseases with hyper-
immunocomplex syndrome is to control the functions of these 
organs and systems.

Marketing research of drugs by INN Quercetin of the ATC-
code C05CX by assortment, countries-manufacturers, dosage 
forms, registration certificates was carried out. Pharmacoeco-
nomic studies have been conducted. According to the results of 
ABC analysis, drugs by INN Quercetin of the ATC-code C05CX 
were distributed in descending order of value. It is proved that 
group A (the most expensive in price) included 77.4% of drugs 
from the total number of doctor’s appointments. According to 
the results of VEN-analysis by INN Quercetin of the ATC-code 
C05CX, it is calculated that all drugs are recommended to be 
included as non-essential. Drugs for group N occupy the high-
est financial costs prescribed by doctors for pharmacotherapy 
(100%). The niche of the A/N matrix has the highest indicator 
for doctors’ appointments and financial expenses (77.4%). The 
results of the study provide an opportunity to make administra-
tive and managerial decisions in determining the pharmacother-
apy of systemic autoimmune diseases with hyperimmunocom-
plex syndrome to improve the use of drugs in hospitals.

Keywords: pharmacotherapy, systemic autoimmune diseas-
es, drugs, ABC/VEN analysis.

РЕЗЮМЕ

ПОДДЕРЖИВАЮЩАЯ ФАРМАКОТЕРАПИЯ СИ-
СТЕМНЫХ АУТОИММУННЫХ ЗАБОЛЕВАНИЙ С 
ГИПЕРИММУНОКОМПЛЕКСНЫМ СИНДРОМОМ 
(ЭКСПЕРИМЕНТАЛЬНОЕ ИССЛЕДОВАНИЕ) 

Гайдучок И.Г.

ООО Львовский медицинский институт, Украина

Целью исследования явилось определение фармакотера-
пии системных аутоиммунных заболеваний с гиперимму-
нокомплексным синдромом на основе ABC/VEN-анализа 
лекарственных средств по коду ATC C05SH. К системным 
аутоиммунным заболеваниям относятся системная красная 
волчанка, системный васкулит, псориаз, ревматоидный ар-
трит.

Для подбора эффективных и безопасных лекарственных 
средств использовались фармакоэкономические методы 
анализа, в частности ABC/VEN-анализ. Значимой задачей 
фармакотерапии системных аутоиммунных заболеваний 
является изучение иммунозависимых комплексов на фоне 
гипериммунокомплексного синдрома. Циркулирующие им-
мунные комплексы устраняются путем фагоцитоза через се-
лезенку, легкие, почки и печень. Поэтому основной задачей 
фармакотерапии системных аутоиммунных заболеваний с 
гипериммунокомплексным синдромом является контроль 
функций этих органов и систем.

Выполнено маркетинговое исследование препаратов 
c международным непатентованным названием (МНН) 
«Кверцетин» АТС-кода C05CX по ассортименту, странам-
производителям, лекарственным формам, регистрацион-
ным удостоверениям. Проведены фармакоэкономические 
исследования. По результатам АВС-анализа препараты по 
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МНН «Кверцетин» с АТС-кодом C05CX распределены в по-
рядке убывания стоимости. Доказано, что группа А (самая 
дорогая по цене) включала 77,4% препаратов от общего ко-
личества обращений к врачу. По результатам VEN-анализа 
по МНН «Кверцетин» АТС-кода C05CX подсчитано, что все 
препараты рекомендуется включать как второстепенные. 
Препараты группы N занимают самые высокие финансовые 
затраты, назначаемые врачами для фармакотерапии (100%). 
В нише матрицы A/N самый высокий показатель по при-
емам к врачу и финансовым затратам (77,4%). 

Результаты исследования позволяют принимать ад-
министративные и управленческие решения при опре-
делении фармакотерапии системных аутоиммунных за-
болеваний с гипериммунокомплексным синдромом для 
улучшения использования лекарственных средств в боль-
ницах.

reziume

damxmare farmakoTerapia sistemuri autoimunuri 
daavadebebisaTvis hiperimunokompleqsuri sin-
dromiT (eqsperimentuli kvleva)

i.gaiduCoki

lvovis samedicino instituti, ukraina

kvlevis mizans warmoadgenda sistemuri auto-
imunuri daavadebebis, hiperimunokompleqsuri sin-
dromiT, farmakoTerapiis gansazRvra ATC C05SH 
kodis samkurnalwamlo saSualebebis ABC/VEN-
analizis safuZvelze. sistemur autoimunur da-
avadebebs miekuTvneba sistemuri wiTeli mglura, 
sistemuri vaskuliti, fsoriazi, revmatoiduli 
arTriti.
efeqturi da usafrTxo samkurnalwamlo saSu-

alebebis SerCevisaTvis gamoyenebuli iyo anal-

izis farmakoekonomikuri meTodebi, saxeldobr, 
ABC/VEN-analizi. sistemuri autoimunuri daavade-
bebis farmakoTerapiis mniSvnelovan amocanas 
warmoadgens imunodamokidebuli kompleqsebis 
Seswavla hiperimunokompleqsuri sindromis 
fonze. mocirkulire imunuri kompleqsebis mo-
cileba xorcieldeba fagocotozis gziT elen-
TaSi, filtvebSi, Tirkmlebsa da RviZlSi. amitom, 
sistemuri autoimunuri daavadebebis hiperimuno-
kompleqsuri sindromiT farmakoTerapiis Ziri-
Tad amocanas warmoadgens am organoTa da siste-
maTa funqciebis kontroli.
Catarebulia ATC C05SH kodis preparatis “kver-

cetini” marketinguli kvleva asortimentis, mwar-
moebeli qveynis, samkurnalwamlo formis, saregis-
tracio mowmobis gaTvaliswinebiT. Catarebulia 
farmakoekonomikuri kvlevebi. ABC-analizis 
Sedegebis mixedviT, “kvercetinis” preparatebi 
ATC-kodiT C05CX ganawilda fasis klebis mixed-
viT. damtkicda, rom jgufi A (yvelaze Zviriani) 
moicavda preparatebis 77,4%-s eqimTan saerTo 
mimarTvianobis raodenobidan. VEN-analizis 
Sedegebis mixedviT “kvercetinis” preparateb-
Tan dakavSirebiT ATC-kodiT C05CX gamoTvlilia, 
rom rekomendebulia yvela preparatis, rogorc 
meorexarisxovnis, CarTva. eqimebis mier farma-
koTerapiisaTvis daniSnul N jgufis preparatebs 
esaWiroeba yvelaze didi finansuri danaxarjebi 
(100%). eqimTan mimarTvis da finansuri danaxar-
jebis mxriv yvelaze maRali maCvenebli (77,4%) 
aqvs matricas A/N.
kvlevis Sedegebi iZleva administraciuli da 

mmarTvelobiTi gadawyvetilebebis miRebis Se-
saZleblobas saavadmyofoebSi samkurnalwamlo 
saSualebebis gamoyenebis gaumjobesebisaTvis, au-
toimunuri daavadebebis hiperimunokompleqsuri 
sindromiT farmakoTerapiis gansazRvrisas.

КЛИНИЧЕСКАЯ ЭФФЕКТИВНОСТЬ ПРЕДСТАВИТЕЛЯ НОВОГО КЛАССА 
ИНОТРОПНЫХ СРЕДСТВ - ПРЯМОГО АКТИВАТОРА МИОЗИНА КАРДИОМИОЦИТОВ 

ОМЕКАМТИВ МЕКАРБИЛА ПРИ СЕРДЕЧНОЙ НЕДОСТАТОЧНОСТИ 
СО СНИЖЕННОЙ ФРАКЦИЕЙ ВЫБРОСА ЛЕВОГО ЖЕЛУДОЧКА

Кравченко И.Г., Рудык Ю.С., Меденцева Е.А.

ГУ «Национальный институт терапии им. Л.Т. Малой АМН Украины», Харьков, Украина
 

Миллионы пациентов во всем мире страдают от сердеч-
ной недостаточности (СН), почти у трети из них эта патоло-
гия протекает со снижением фракции выброса (СНснижФВ) 
левого желудочка (ЛЖ) [11]. Согласно современной дефини-
ции Европейского кардиологического общества (European 
Society of Cardiology; ESC), СН представляет собой синдром 

уменьшения сердечного выброса, который возникает вслед-
ствие нарушения функции желудочков и/или изменения их 
наполнения [11]. Основные клинические проявления СН 
(одышка, усталость, снижение толерантности к физическим 
нагрузкам), наличие которых ассоциировано с ростом забо-
леваемости и смертности, пытаются компенсировать как с 
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помощью фармакотерапевтических лекарственных средств, 
так и кардиоресинхронизующей терапии [11]. 

Согласно действующим рекомендациям, медикамен-
тозная поддержка больных СН осуществляется, в первую 
очередь, с помощью ингибиторов ангиотензин-превращаю-
щего фермента или при их непереносимости - блокаторов 
рецепторов ангиотензина II (БРА), бета-блокаторов, сакуби-
трила (ингибитор неприлизина) в комбинации с БРА валсар-
таном, малых доз антагонистов рецепторов альдостерона 
[11]. Предусматривается также применение других препара-
тов: петлевые диуретики, дигоксин, гидралазин, изосорбида 
динитрат, ивабрадин, добутамин, милринон, дофамин [11]. 
Основываясь на недавно опубликованных данных доказа-
тельной медицины, существует вероятность расширения 
перечня этих препаратов за счет ингибиторов натрийглю-
козного котранспортера 2-го типа (SGLT2) – дапаглифлози-
на и эмпаглифлозина; основные результаты ключевых ран-
домизированных контролируемых исследований (РКИ) по 
этому поводу рассматрены ранее [1]. Действие почти всех 
перечисленных терапевтических средств направлены на 
увеличение сократимости кардиомиоцитов с целью повы-
шения ФВ ЛЖ; (рис. 1), однако особенности действия этих 
препаратов в сочетании с возможными побочными эффек-
тами ограничивают их широкое применение в некоторых 
случаях. 

В течение последних десятилетий продолжается актив-
ный научный поиск других лекарственных средств, спо-
собных увеличивать сократимость миокарда. Исследования 
проводились во многих направлениях, однако ведущим из 
них было изучение способов непосредственно активации 
саркоплазматического ретикулума кардиомиоцитов без не-
гативных последствий, которые свойственны обычным 
инотропным средствам. Перечень претендентов на клини-
ческое применение возглавлял препарат группы активато-

ров сердечного миозина, ныне известный под названием 
омекамтив мекарбил (рис. 1) [9]. В 2012 г. анализированы 
[2] первые экспериментальные данные по свойствам этого 
препарата, почти через 10 лет, мы снова представляем об-
зор современных литературных данных по омекамтив ме-
карбил, на этот раз, фокусируясь на результатах последних 
клинических РКИ.

Цель обзора - анализ и обобщение данных литературы о 
клинических испытаниях и перспективах дальнейших ис-
следований нового инотропного средства прямой активации 
миозина омекамтив мекарбил при сердечной недостаточно-
сти со сниженной фракцией выброса левого желудочка.

Омекамтив мекарбил: основные свойства и механизм дей-
ствия. Современные взгляды на лечение СН основываются 
на тщательном изучении патогенетических механизмов воз-
никновения и прогрессирования этого синдрома. Установ-
лено, что уменьшение сократительной функции миокарда 
и увеличение напряжения сердечной стенки инициируют 
развитие различных взаимосвязанных компенсаторных ме-
ханизмов, в том числе - активацию нейрогуморальных про-
цессов и ремоделирование желудочков [3,5,15]. Процессы 
ремоделирования ассоциируются с увеличением потреб-
ности миокарда в кислороде, уменьшением сократительной 
способности, дополнительном повреждении миокарда, что 
в последствии приводит к возникновению клинических 
проявлений СН и обусловливает летальный исход [5,15].

Несколько десятилетий усилия многих ученых во всем 
мире направлены на поиск лекарств, которые способны 
улучшить систолическую функцию сердца, ослабить ней-
рогормональное влияние, способствовать обратному ре-
моделированию, снизить выраженность клинической сим-
птоматики, предупредить развитие сердечно-сосудистых 
событий, уменьшить риск госпитализации и смерти [5,15]. 
Сначала большие надежды возлагали на ивабрадин, затем - 

Рис. 1. Механизм действия разных инотропных препаратов (по T.Ahmad et al., [3]). 
АМФ – аденозинмонофосфат, АЦ – аденилатциклаза, ФДЕ – фосфодиэстераза, ПКА – протеинкиназа А, 

LCK – L-тип Ca 2+, SERCA – помпа саркоплазматического ретикулума
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на сакубитрил, недавно настоящий взрыв сделал дапаглиф-
лозин, сегодня у всех на устах другое название - омекамтив 
мекарбил, ранее известный как CK-1827452. В настоящее 
время омекамтив мекарбил гордо носит имя первого пред-
ставителя нового класса препаратов - селективных актива-
торов кардиального миозина, который способен увеличи-
вать сократительную способность миокарда без увеличения 
внутриклеточной концентрации кальция и роста потребле-
ния кислорода [3,5,15]. Установлено, что омекамтив мекар-
бил непосредственно влияет на кардиомиозин, моторный 
белок цитоскелета кардиомиоцитов, благодаря чему хими-
ческая энергия превращается в механическую и осущест-
вляется сокращение миокарда (рис. 2).

Доказана способность омекамтив мекарбила связываться 
исключительно с головками молекул сердечного миозина 
без существенного влияния на миозин гладких или скелет-
ных мышц [7]. Омекамтив мекарбил стабилизирует предша-
говую (pre-powerstroke) конформацию миозина, предостав-
ляя возможность большему количеству его головок принять 
участие в рабочем шаге (powerstroke) во время систолы [15]. 
Соответственно, растет общее количество головок миозина, 
связанных с актиновыми нитями, и повышается сила сокра-
щения сердечной мышцы [3,9].

Именно этот механизм считают основополагающим в 
понимании действия омекамтив мекарбила, который по-
зволяет ему поддерживать общую продолжительность 
систолы, увеличивать скорость трансформации миозина 
в активное состояние и способствовать эффективному 
сокращению сердца [3,9]. Некоторые ученые, объясняя 
особенности действия этого средства, сравнивают рост 
количества головок миозина под влиянием омекамтив 
мекарбила с увеличением количества рук, которые тянут 
веревку (рис. 2), [3,15].

Ключевые результаты клинических исследований оме-
камтив мекарбила

В течение последнего десятилетия проведено несколько 
РКИ, в которых изучалась эффективность и безопасность 
омекамтив мекарбила при СН, ключевыми из них являются 
ATOMIC-AHF, COSMIC-HF и GALACTIC-HF.

ATOMIC-AHF. Первое масштабное (n=613) исследова-

ние омекамтив мекарбила II фазы при острой СН (Acute 
Treatment With Омекамтив мекарбил to Increase Contractility 
in Acute Heart Failure; ATOMIC-AHF) [17] впоследствии на-
звали «осторожным оптимизмом по инотропной поддержке 
при острой СН» [10,14]. Такую сдержанную оценку иссле-
дование получило после публикации результатов. Инфузия 
омекамтив мекарбила в течение 48 часов больным острой 
СН с ФВ ЛЖ менее 40%, повышенным содержанием на-
трийуретических пептидов и одышкой в покое, в сравне-
нии с плацебо, способствовала уменьшению последней 
[14,15,17]. Указанный эффект наблюдался только в группе 
пациентов, получавших наибольшую дозу препарата для 
поддержания целевой концентрации в сыворотке крови пре-
парата на уровне 310 нг/мл, тогда как введение меньших доз 
омекамтив мекарбила, которые способствовали достиже-
нию таргетного уровня в 115 и 230 нг/мл, не сопровожда-
лось уменьшением одышки. Авторы исследования отмети-
ли тенденцию к снижению риска ухудшения течения СН в 
течение 7 дней, а также риска возникновения суправентри-
кулярных и желудочковых аритмий [15,17].

COSMIC-HF. В отличие от ATOMIC-AHF, дизайн друго-
го исследования II фазы COSMIC-HF (Chronic Oral Study of 
Myosin Activation to Increase Contractility in Heart Failure) 
предусматривал назначение омекамтив мекарбила стабиль-
ным пациентам с хронической СН, ФВ ЛЖ менее 40%. 
Кроме того, COSMIC-HF отличает не совсем обычное рас-
пределение больных по группам. Формирование подгрупп 
осуществляли в зависимости от способа дозирования ис-
следуемого средства: одна когорта участников получала 
фиксированную дозу омекамтив мекарбила 25 мг 2 раз/сут; 
(n=150), в другой подгруппе дозу титровали от 25 до 50 мг 
дважды в сутки (n=149) согласно результатам фармакокине-
тического исследования [16]. Представители контрольной 
группы получали плацебо; продолжительность медикамен-
тозной терапии составила 20 недель.

В группе фармакокинетического титрования (ОМ-ФТ) 
зафиксировали вероятные изменения таких показателей, 
как период изгнания в систолу (25 мсек; 95% ДИ 18-32, 
р<0,0001), ударный объем (3,6 мл 95% ДИ 0,5-6,7; p=0,0217), 
конечный систолический диаметр ЛЖ (-1,8 мм; 95% ДИ от 

Рис. 2. Механизм действия омекамтив мекарбила (по T. Ahmad et al., [3])
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-2,9 до -0,6 мм; p = 0,0027), конечный диастолический диа-
метр ЛЖ (-1,3 мм; 95% ДИ от -2,3 до 0,3 мм; p = 0,0128), 
частота сердечных сокращений (-3,0 ударов в минуту; 95% 
ДИ от - 5,1 до 0,8; p = 0,0070), рис. 3 [16]. Исследователи 
отметили хорошую переносимость омекамтив мекарбила: 
в основной и контрольной группах частота возникновения 
побочных эффектов не отличалась. 

В 2020 г. представлен дополнительный анализ резуль-
татов исследования COSMIC-HF: ученые доказали спо-
собность омекамтив мекарбила повышать качество жизни 
больных СН со сниженной ФВ [6]. 

Именно эти вдохновляющие результаты стали основой 
для дальнейшего исследования эффективности омекамтив 
мекарбила при СН уже в пределах исследования III фазы 
- GALACTIC-HF, представление результатов которого с не-
терпением ожидало все кардиологическое сообщество.

GALACTIC-HF. Ноябрь 2020 г. принес долгожданные но-
вости - в авторитетном журнале The New England Journal 
of Medicine опубликованы результаты одного из самых 
ожидаемых исследований III фазы - GALACTIC-HF (Global 
Approach to Lowering Adverse Cardiac Outcomes Through 
Improving Contractility in Heart Failure), в котором проана-
лизированы сердечно-сосудистые события у больных СН. 
Среди других РКИ, GALACTIC-HF отличается поистине 
глобальным масштабом, в нем приняли участие пациенты 
из 35 стран мира, 945 клинических центров, и грандиозный 
размер сложившейся окончательной когорты (n=8256) [13]. 
Другой особенностью этого двойного слепого плацебо-
контролируемого РКИ является проведение исследования 
при участии больных с СНснижФВ, II-IV функциональным 
классом (ФК) по классификации Нью-Йоркской кардиоло-
гической ассоциации (NYHA), низкой ФВ ЛЖ ≤35%, повы-
шенным уровнем натрийуретических пептидов, состоящих 

в текущем году на стационарном лечении ввиду ухудшения 
течения СН или обращавшихся за неотложной помощью по 
поводу СН к моменту включения в исследование [13]. 

Согласно дизайну исследования, пациентов рандомизи-
ровали на две группы для перорального приема плацебо или 
омекамтив мекарбила (лечение начинали со стартовой дозы 
25 мг 2 раза/сут с последующим увеличением дозы до 37,5 
мг или 50 мг 2 раза/сут в зависимости от результатов фарма-
кокинетических исследований по определению уровня оме-
камтив мекарбила в крови) в течение года. Кроме указанных 
препаратов больные получали стандартное лечение СН.

В качестве первичной комбинированной конечной точки 
выбрано время до смерти от сердечно-сосудистых причин 
или возникновения первого события, связанного с ухуд-
шением течения СН (госпитализация по поводу СН и/или 
неотложная терапия СН). Вторичными конечными точка-
ми были время до смерти от сердечно-сосудистых причин, 
изменение количества баллов по данным специализиро-
ванного опросника для больных кардиомиопатией (Kansas 
City Cardiomyopathy Questionnaire, KCCQ) и шкалы общей 
оценки симптомов (TSS), промежуток времени до первой 
госпитализации ввиду ухудшения течения СН или время до 
смерти по любым причинам.

Сложившаяся когорта больных, принимавшая участие в 
GALACTIC-HF, имела некоторые особенности: в ней преоб-
ладали пациенты пожилого возраста (65 лет), лица мужского 
пола (79%), европеоидного происхождения (88%). Подавля-
ющее большинство участников страдали СН ишемической 
этиологии (54%), II и III/IV ФК по классификации NYHA, 
соответственно, в 53% и 47% случаев. Средние значения 
ФВ ЛЖ на момент включения в исследование составили 
27%, медиана N-концевого фрагмента натрийуретического 
пептида про-B-типа (NT-proBNP) - 1971 пг/мл. Следует от-

Рис 3. Ключевые результаты исследования COSMIC-HF (по J. Teerlink et al., [16])
А - время изгнания крови во время систолы (ВИС). В – ударный объём (УО). 

С- конечно-систолический диаметр левого желудочка (КСД ЛЖ). Е – частота сердечных сокращений (ЧСС). 
D – конечно-диастолический диаметр левого желудочка (КДД ЛЖ). 

F – N-концевой фрагмент мозгового натрийуретического пептида (NTproBNP). 
ОМ-ФТ – омекамтив мекарбил – фармакокинетическое титрование
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Рис. 4. Основные результаты исследования GALACTIC-HF (по J.Teerlink et al., [13])

метить, что дизайн GALACTIC-HF предусматривал участие 
амбулаторных (n=6172) и стационарных больных (n=2084; 
25,2%), а также пациентов, которых, как правило, исклю-
чают из состава участников РКИ: лиц с низким систоличе-
ским артериальным давлением (<100 мм рт. ст.; n=1127), не-
большой скоростью клубочковой фильтрации (СКФ <30 мл/
мин/1,73 м2; n=528). Такой состав сформированной когорты, 
с одной стороны, позволяет оценить эффективность препа-
рата как у амбулаторных, так и стационарных больных с 
пониженной ФВ ЛЖ, небольшим САД, пониженной СКФ, 
с другой - сделать вывод о преимущественной эффективно-
сти препарата у мужчин и европеоидов.

В течение медианы наблюдения 21,8 месяца, первичной 
конечной точки достигли 37,0% пациентов из группы оме-
камтив мекарбила и 39,1% больных, принимавших плаце-
бо [13]. Результаты GALACTIC-HF показывают, что прием 
омекамтив мекарбила ассоциируется со статистически зна-
чимым снижением частоты достижения первичной комби-
нированной конечной точки (отношение рисков, ВР 0,92; 
95% ДИ 0,86-0,99; p=0,0252) в сравнении с плацебо (рис. 4). 

От кардиоваскулярных причин умерли 808 (19,6%) па-
циентов основной группы и 798 (19,4%) представителей 
контрольной группы, однако эта разница была статически 
недостоверной (ВР 1,01; 95% ДИ 0,92-1,11). Прием омекам-
тив мекарбила не оказывал значимого влияния на показате-
ли опросника KCCQ, но способствовал достоверному сни-
жению уровня NT-proBNP на 10% в сравнении с плацебо. 
Исследователи не зафиксировали возможного влияния оме-
камтив мекарбила на уровень смертности от сердечно-сосу-
дистых причин (одна из вторичных конечных точек).

Следует подчеркнуть еще одну особенность исследо-
вания GALACTIC-HF: 40% участников имели сахарный 
диабет типа 2, по поводу которого 219 (2,7%) пациентов к 
моменту включения в РКИ принимали SGLT2 [13]. Ранее в 
целом ряде РКИ, основанных преимущественно на приме-
нении дапаглифлозина, убедительно доказана способность 

препаратов этой группы улучшать течение СНснижФВ. Ав-
торы GALACTIC-HF считают, что факт приема указанных 
препаратов не мог существенно повлиять на клинические 
результаты через совершенно разные механизмы действия 
SGLT2 и омекамтив мекарбила, что делает вероятность синер-
гизма между указанными лекарствами минимальной [13].

Исследователи подчеркнули хороший профиль переноси-
мости омекамтив мекарбила: частота отмены исследуемого 
препарата из-за появления побочных действий в основной 
группе составила 9,0%, в группе контроля - 9,3%. Омекам-
тив мекарбил не оказывал достоверного влияния на уровень 
натрия и креатинина в сыворотке крови, он не провоциро-
вал развитие значимых сердечно-сосудистых событий, ин-
фаркта миокарда и желудочковых аритмий в сравнении с 
плацебо (во всех случаях р>0,05).

Таким образом, GALACTIC-HF может стать своеобраз-
ным поворотным моментом в медикаментозном лечении 
СН: впервые получены клинические доказательства способ-
ности селективного активатора сердечного миозина омекам-
тив мекрабила улучшать сократительную функцию миокарда, 
уменьшать выраженность симптомов СН и снижать риск сер-
дечно-сосудистой смерти у больных СНснижФВ [13].

Перспективы дальнейших исследований. Омекамтив 
мекарбил, первый представитель группы активаторов сер-
дечного миозина, способствует образованию прочной связи 
между активированным им миозином и актином, увеличи-
вая тем самым производительность механической работы, 
и предотвращает непродуктивное открепление АТФ от ми-
озина, что уменьшает потребление АТФ [3,5,15]. Препарат 
доказал свою способность повышать сократимость миокар-
да, увеличивать время систолического изгнания из ЛЖ и 
ударный объем [16]. Омекамтив мекарбил снижает частоту 
достижения комбинированной конечной точки, включа-
ющей смерть от сердечно-сосудистых причин и события, 
связанные с прогрессированием СН (госпитализаций по 
поводу СН и/или неотложное лечение СН) в сравнении с 
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плацебо [13]. Зафиксированные свойства этого инноваци-
онного препарата позволяют считать его не только одним 
из перспективных лекарственных средств для фармакотера-
пии СН, но и эффективным средством для медикаментозной 
коррекции дилятационной кардиомиопатии [4,18], кардио-
генного шока [8], а также восстановления перфузии при 
ишемии миокарда [12]. 

Пока рано ставить точку, рассказывая о омекамтив мекар-
биле: впереди нас ждут результаты новых крупномасштаб-
ных сравнительных РКИ, систематических обзоров и мета-
анализов, а также, возможно, изменения стандартов лечения 
некоторых кардиологических заболеваний.
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SUMMARY

CLINICAL EFFICACY OF A REPRESENTATIVE OF A 
NEW CLASS OF INOTROPIC AGENTS - THE DIRECT 
ACTIVATOR OF MYOSIN OF CARDIOMYOCYTES 
OMECAMTIV MECARBIL IN HEART FAILURE WITH 
A REDUCED EJECTION FRACTION

Kravchenko I., Rudyk Iu., Medentseva O.

State Institution “L.T. Malaya Therapy National Institute of the 
National Academy of  Medical Sciences of Ukraine“, Kharkov, 
Ukraine

Over the past decades, there has been an active scientific 
search for drugs that can increase myocardial contractility and 
improve the course of heart failure. Omecamtiv Mecarbil, a drug 
from the group of cardiac myosin activators, heads the list of 
applicants for clinical use.

The article presents the results of several randomized clini-
cal trials which studied the efficacy and safety of Omecam-
tiv Mecarbil in heart failure: ATOMIC-AHF, COSMIC-HF 
and GALACTIC-HF. ATOMIC-AHF showed a tendency to 
reduce the risk of developing supraventricular and ventricu-
lar arrhythmias in heart failure. COSMIC-HF has proven the 
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ability of Omecamtiv Mecarbil to improve the quality of life 
of patients with heart failure. GALACTIC-HF may be a turn-
ing point in the medical treatment of heart failure. For the 
first time, clinical evidence of the ability of the selective car-
diac myosin activator Omecamtiv Mecarbil to improve myo-
cardial contractile function, reduce the severity of symptoms 
of heart failure and reduce the risk of cardiovascular death 
was obtained.

Keywords: heart failure with reduce ejection fraction, 
omecamtiv mecarbil, myosin activator.

РЕЗЮМЕ

КЛИНИЧЕСКАЯ ЭФФЕКТИВНОСТЬ ПРЕДСТАВИ-
ТЕЛЯ НОВОГО КЛАССА ИНОТРОПНЫХ СРЕДСТВ 
- ПРЯМОГО АКТИВАТОРА МИОЗИНА КАРДИОМИО-
ЦИТОВ ОМЕКАМТИВ МЕКАРБИЛА ПРИ СЕР-
ДЕЧНОЙ НЕДОСТАТОЧНОСТИ СО СНИЖЕННОЙ 
ФРАКЦИЕЙ ВЫБРОСА ЛЕВОГО ЖЕЛУДОЧКА

Кравченко И.Г., Рудык Ю.С., Меденцева Е.А.

ГУ «Национальный институт терапии им. Л.Т. Малой 
АМН Украины», Харьков, Украина

В течение последних десятилетий продолжается актив-
ный научный поиск лекарственных средств, способных 
увеличивать сократимость миокарда и улучшать течение 
сердечной недостаточности (СН). Перечень претендентов 
на клиническое применение возглавлял препарат из груп-
пы активаторов сердечного миозина - омекамтив мекарбил. 
В настоящее время доказана способность омекамтив ме-
карбила связываться исключительно с головками молекул 
сердечного миозина без существенного влияния на миозин 
гладких или скелетных мышц. Омекамтив мекарбил стаби-
лизирует предшаговую конформацию миозина, предостав-
ляя возможность большему количеству его головок принять 
участие в рабочем шаге во время систолы.

В статье приведены результаты нескольких рандомизи-
рованных клинических исследований (РКИ), в которых из-
учалась эффективность и безопасность омекамтив мекар-
била при СН, ключевыми из них являются ATOMIC-AHF, 
COSMIC-HF и GALACTIC-HF. В ATOMIC-AHF отмечена 
тенденция к уменьшению риска ухудшения течения острой 
СН в течение 7 дней, развития суправентрикулярных и же-
лудочковых аритмий. В COSMIC-HF доказана способность 
омекамтив мекарбила повышать качество жизни больных 
СН со сниженной фракцией выброса левого желудочка 
(СНснижФВ). GALACTIC-HF может стать своеобразным 
поворотным моментом в медикаментозном лечении СН: 
впервые получены клинические доказательства способно-
сти селективного активатора сердечного миозина омекам-
тив мекрабила улучшать сократительную функцию миокар-
да, уменьшать выраженность симптомов СН и снижать риск 
сердечно-сосудистой смерти у больных СНснижФВ.

Окончательные выводы о целесообразности назначения 
омекамтив мекарбила при СН еще преждевременны, впе-
реди - результаты новых сравнительных РКИ, систематиче-
ских обзоров и мета-анализов, которые, возможно, приведут 
к изменению стандартов лечения этой патологии.

reziume

inotropuli saSualebebis axali klasis warmo-
madgenlis – kardiomiocitebis miozinis pirdapi-
ri aqtivatoris omekamtiv mekarbilis  klinikuri 
efeqturoba gulis ukmarisobis dros marcxena 
parkuWis gandevnis fraqciis daqveiTebiT

i.kravCenko, i.rudiki, e.medenceva

l.malois sax. Terapiis erovnuli instituti, xar-
kovi, ukraina

bolo aTwleulebis ganmavlobaSi grZeldeba 
aqtiuri samecniero Zieba samkurnalwamlo sa-
Sualebebisa, romelTac ZaluZT miokardiumis 
kumSvadobis gazrda da gulis ukmarisobis mim-
dinareobis gaumjobeseba. klinikuri gamoyenebis 
pretendentTa siis saTaveSi iyo  preparati gu-
lis miozinis aqtivatorTaA jgufidan – omekam-
tiv mekarbili. sadReisod damtkicebulia ome-
kamtiv mekarbilis unari, daukavSirdes mxolod 
gulis miozinis molekulebis Tavebs, gluvi an 
ConCxis kunTebis miozinze arsebiTi gavlenis ga-
reSe.  omekamtiv mekarbili astabilizebs miozi-
nis konformaciis etapobriobas, aZlevs ra miozi-
nis Tavebis did raodenobas SekumSvis etapebSi 
monawileobis saSualebas sistolis dros. 
statiaSi motanilia ramdenime randomize-

buli klinikuri kvlevis (rkk) Sedegebi, sadac 
Seswavlilia omekamtiv mekarbilis efeqturoba 
da usafrTxoeba gulis ukmarisobis dros, maT-
gan sakvanZoa ATOMIC-AHF, COSMIC-HF da GALAC-
TIC-HF.  ATOMIC-AHF-Si aRniSnulia gulis mwvave 
ukmarisobis mimdinareobis gauaresebis ris-
kis Semcirebis tendencia 7  dRis ganmavlobaSi, 
aseve, supraventrikuluri da parkuWovani ariT-
miebis riskis Semcirebis tendencia. COSMIC-HF-
Si damtkicebulia omekamtiv mekarbilis unari, 
gaaujobesos gulis ukmarisobis da marcxena 
parkuWis gandevnis fraqciis daqveiTebiT pacien-
tebis sicocxlis xarisxi. GALACTIC-HF SeiZleba 
gaxdes erTgvari SemobrunebiTi momenti gulis 
ukmarisobis medikamentur mkurnalobaSi: pirve-
ladaa miRebuli klinikuri mtkicebulebani gu-
lis miozinis seleqciuri aqtivatoris, omekamtiv 
mekarbilis unaris Sesaxeb, gaaumjobesos mio-
kardiumis kumSvadi funqcia, Seamciros gulis 
ukmarisobis simptomebis gamoxatvis xarisxi da 
gul-sisxlZarRvovani sikvdilobis riski pacien-
tebSi gulis ukmarisobiT da marcxena parkuWis 
gandevnis fraqciis daqveiTebiT.
saboloo daskvnebis gakeTeba omekamtiv me-

karbilis daniSvnis mizanSewonilebis Sesaxeb 
gulis ukmarisobis dros jer naadrevia; winaa 
axali SedarebiTi randomizebuli klinikuri 
kvlevebis Sedegebi, sistematuri mimoxilvebi 
da meta-analizebi, romlebmac, SesaZloa, gansaz-
Rvron am paTologiis mkurnalobis stand-
artebis cvlilebebi.
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Правовые и морально-философские проблемы эвтаназии 
по сей день являются предметом острых дискуссий юри-
стов, медицинских работников, представителей биоэтики, 
философов, социологов, что обусловлено неоднородным от-
ношением ученых большинства стран мира к эвтаназии. Во 
многих государствах эвтаназия не предусмотрена законом, 
а в некоторых странах, например, в Швеции, Финляндии 
и Швейцарии она не считается противозаконной, в Нидер-
ландах, Бельгии и Люксембурге приняты законы о ее лега-
лизации. Проведение эвтаназии поддерживают Албания, 
Бельгия, Голландия, Люксембург, Нидерланды, Швейцария 
(только в Цюрихе), Швеция, Германия и некоторые штаты 
США [28].

В соответствии со ст. 27 Конституции Украины право 
на жизнь является неотъемлемым правом каждого чело-
века [10]. Данный основополагающий принцип отражен и 
в Конституции Грузии, где в ст. 15 закреплено, что жизнь 
является неприкосновенным правом человека и это право 
защищается законом [9]. Национальным законодательством 
Украины любая форма эвтаназии не признается, что под-
тверждено ст. 52 Закона «Основы законодательства об ох-
ране здоровья Украины», которая запрещает медицинским 
работникам осуществление эвтаназии, т.е. умышленного 
ускорения смерти или умерщвления неизлечимого больного 
с целью прекращения его страданий [17]. В указанном нор-
мативном положении приводится законодательное опреде-
ление эвтаназии как умышленного действия. 

Эвтаназия, как одна из самых актуальных и нерешен-
ных юридических, социальных, медицинских, этических 
и философских проблем требует не только правового регу-
лирования, но и научного обоснования. Отсуствие единого 
мнения по вопросу правовой регламентации эвтаназии под-
черкивает актуальность этой тематики и диктует необходи-
мость проведения исследований в этом направлении.

Цель исследования – обсудить проблемы возможности 
правовой регламентации применения эвтаназии в законода-
тельстве с учетом защиты прав и свобод человека. 

Материал и методы. Научное исследование проводилось 
на двух уровнях методологического анализа: сравнительно-
правовом и философско-культурном. 

Проанализировано законодательство Украины и зару-
бежных стран по исследуемым вопросам с использованием 
системно-структурного, сравнительно-правовового, фило-
софско-правового и логического методов. Методология ис-
следования заключается в последовательном применении 
общенаучных методов познания, философских, философ-
ско-правовых, логических и специальных методов научного 
анализа. Выбор концептуального подхода обоснован меж-
дисциплинарным, комплексным характером исследования и 
обусловлен особенностями выбранной проблематики. 

Результаты и обсуждение. В Международных актах о 
правах человека право на жизнь признано неотъемлемым 
правом каждого гражданина. Данное положение впервые 
было закреплено во Всеобщей декларации прав человека, 
принятой ООН в 1948 г. [3]. В Европейской конвенции по 
правам человека (Конвенция о защите прав человека и ос-
новных свобод, Рим, 4.10.1950 г.), в ст. 2 определено, что 

право каждого человека на жизнь охраняется законом, од-
нако предусмотрены исключения, в случаях, если лишение 
жизни необходимо: (а) для защиты любого лица от противо-
правного насилия; (b) для осуществления законного задер-
жания или предотвращения побега лица, заключенного под 
стражу на законных основаниях; (с) для подавления, в со-
ответствии с законом, бунта или мятежа [4]. Данный пере-
чень является исчерпывающим. Конвенция о защите прав 
и достоинств человека в связи с применением достижений 
биологии и медицины (Конвенция о правах человека и био-
медицине, Овьедо, 4 апреля 1997 г.) к основополагающим 
принципам относит соблюдение неприкосновенности лич-
ности и других прав и основных свобод [8]. В Междуна-
родном кодексе медицинской этики среди обязанностей 
врача предусмотрено обязательство сохранять человече-
скую жизнь [16], в Европейской хартии прав пациентов за-
фиксировано их право на предотвращение страданий и боли 
на каждом этапе своего заболевания; медицинские службы 
обязаны обеспечить паллиативное лечение или облегчение 
доступа к нему [5]. В Этическом кодексе врача Украины 
систематизированы моральные принципы деятельности 
врачей и определено, что жизнь и здоровье гражданина - 
фундаментальные ценности и деятельность врача должна 
быть направлена на их сохранение и защиту. Врач обязан 
находиться рядом с умирающим больным до последнего 
момента его жизни, максимально облегчая страдания, одна-
ко не имеет права сознательно ускорять наступление смер-
ти, прибегать к эвтаназии или привлекать к ее проведению 
других лиц [6]. 

Европейский суд по правам человека (ЕСПЧ) по иссле-
дуемому вопросу сохраняет нейтральную позицию, призна-
вая за государствами-участниками право на самостоятель-
ность легализации эвтаназии. Данный подход отображен в 
решении ЕСПЧ по делу «Притти против Соединенного ко-
ролевства», в котором отмечается, что когда существует не-
обходимость медицинского лечения, отказ от определенных 
лечебных мероприятий неизбежно приведет к фатальному 
исходу, хотя, с другой стороны, медицинское лечение, на-
вязанное без согласия пациента, является вмешательством 
в право человека на физическую неприкосновенность. На-
циональная судебная практика признает, что пациент имеет 
право требовать предоставления ему возможности умереть в 
результате своего отказа от лечения, которое могло бы прод-
лить его жизнь [22]. В Решении ЕСПЧ «Хаас против Швей-
царии» (Haas v. Switzerland № 31322/07 от 20 января 2011 
г.) установлено, что заявитель, страдавший тяжелой формой 
аффективного биполярного расстройства, решил, что он 
больше не может жить достойной жизнью и попытался до-
стать вещество, прием которого в определенном количестве 
поможет ему покончить с собой. Господин Хаас утверждал, 
что его право покончить с собой было нарушено в Швей-
царии в результате невозможности получить пентобарбитал 
натрия. Возникает вопрос, должно ли Государство, с учетом 
права на неприкосновенность частной жизни, предоставить 
больному, желающему совершить самоубийство, доступ к 
смертельному веществу. ЕСПЧ согласился с аргументом 
Правительства Швейцарии, что цель ограничения доступа 

ПРАВОВЫЕ И МОРАЛЬНО-ФИЛОСОФСКИЕ ПРОБЛЕМЫ ЭВТАНАЗИИ

Корчева Т.В., Невельская-Гордеева Е.П.

Национальный юридический университет им. Ярослава Мудрого, Харьков, Украина 
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к пентобарбиталу натрия заключалась в защите здоровья и 
общественной безопасности и предотвращении преступле-
ний. В решении ЕСПЧ по делу «Джек Никлинсон против 
Соединенного Королевства и Пол Лэм против Соединенно-
го Королевства» (Jack Niklinson v. the United Kingdom and 
Paul Lamb v. the United Kingdom №№ 2478/15 и 1787/15 от 
23 июня 2015 г.) отмечается, что оказание помощи в само-
убийстве запрещено разделом 2(1) Закона о самоубийствах 
от 1961 г., а добровольная эвтаназия рассматривается зако-
нодательством Соединенного Королевства как убийство. В 
решении по делу «Кох против Германии» (Koch v Germany, 
№ 497/09 от 12 июля 2012 г.) ЕСПЧ исследовав обстоятель-
ства, установил, что жена заявителя страдала полным па-
раличом четырех конечностей, нуждалась в искусственной 
вентиляции легких и постоянном уходе медицинского пер-
сонала. Желая покончить с собой она обратилась в Феде-
ральный институт лекарственных средств и медицинской 
продукции за разрешением получить смертельную дозу 
пентобарбитала натрия, чтобы покончить с собой у себя 
дома. После получения отказа, 12 февраля 2005 г. она покон-
чила с собой в Швейцарии при помощи организации Dignitas. 
В решении ЕСПЧ по делу «Гросс против Швейцарии» (Gross 
v. Switzerland № 67810/10 от 30 сентября 2014 г.) отмечено, что 
Совет здравоохранения кантона Цюрих отклонил просьбу зая-
вительницы предоставить ей смертельную дозу пентобарбита-
ла натрия. Отказ был поддержан швейцарскими судами. [20]. 
В приведенных решениях ЕСПЧ относит вопрос о принятии 
или запрете эвтаназии к внутренним интересам каждого госу-
дарства. Итак, вышеуказанное позволяет сделать вывод, что 
окончательная позиция в отношении легализации эвтаназии 
не сформирована, однако изучение её сущности, мотивов, по-
буждающих лицо принять решение об эвтаназии, необходимо 
для обоснования целесообразности её легализации.

Раскрывая сущность эвтаназии, Р.А. Стефанчук, А.А. 
Янчук, М.Н. Стефанчук, Н.А. Стефанчук, Н.Е. Блажив-
ская  различают два её вида:: пассивную и активную. Под 
активной эвтаназией понимается введение умирающему 
каких-либо лекарственных средств или выполнение иных 
действий, способствующих быстрому наступлению смер-
ти. При пассивной эвтаназии прекращается оказание 
медицинской помощи, что ускоряет наступление есте-
ственной смерти. Ученые отмечают, что одновременно с 
негативным общеевропейским отношением к эвтаназии 
присутствует четкая тенденция в правовых системах эко-
номически развитых стран к легализации именно пас-
сивной эвтаназии. Исследователи замечают, что этому 
должна предшествовать серьезная общественная поле-
мика по этому вопросу с привлечением юристов, пред-
ставителей медицины, биоэтики, философии, социологии 
[23]. Кроме пассивной и активной форм эвтаназии выде-
ляется еще одна форма – ассистированная эвтаназия или 
ассистированный суицид. Суть этой формы заключается в 
том, что пациент самостоятельно вводит себе смертоносное 
средство. Роль врача или медицинского работника лежит в 
консультационном моменте, в помощи, в консультировании. 
Под ассистированной эвтаназией понимаются любые дей-
ствия, которые помогают совершить самоубийство: выдача 
рецепта на покупку летального препарата. В таких случаях 
медицинский работник является пособником самоубийства. 
Ассистированная эвтаназия легализована в Швейцарии, о 
чем указано в ст. 115 Уголовного кодекса этого государства: 
предоставление помощи в акте самоубийства, если это не 
преследует личных корыстных целей, не запрещено. По ста-

тистике в Швейцарии таким образом уходит из жизни более 
100 человек в год [26]. Исследователи данного вопроса счи-
тают возможным разграничить действия, связанные с при-
менением эвтаназии на добровольные и недобровольные. 
Добровольная эвтаназия совершается по просьбе больного, 
недобровольная - без согласия больного, хотя это не означа-
ет, что она противоречит его воле - просто больной не может 
проявить свою волю, например, в связи с обморочным со-
стоянием [27]. 

Раскрывая суть эвтаназии, М.М. Антоненко указывает, 
что эвтаназия выражается в действии (бездействии) ненасиль-
ственного характера, направленном на лишение жизни неиз-
лечимо больного человека. Субъектом эвтаназии может быть 
осведомленное о болезни лицо, член семьи больного или ме-
дицинский работник при наличии у него прямого умысла, на-
правленного на лишение жизни смертельно больного человека 
по его добровольной просьбе. Эвтаназия совершается только с 
целью избавления неизлечимо больного человека от физиче-
ских страданий, вызванных заболеванием [1]. 

Дискуссии, в процессе проведения которых предпринима-
ются попытки разрешить вопрос о необходимости легализа-
ции или запрещении эвтаназии, разделили их участников на 
противников и сторонников эвтаназии. Исследователи опре-
деляют аргументы «за» и «против» легализации эвтаназии. 
Аргументы «против»: эвтаназия может стать тормозом в по-
иске новых эффективных способов и средств лечения па-
циентов; способом давления на физически ограниченных 
людей; средством совершения преступлений, лишения жиз-
ни лиц старческого возраста, инвалидов, неизлечимых боль-
ных. Аргументы «за»: эвтаназия позволяет в полной мере 
реализовать право человека распоряжаться своей жизнью; 
обеспечивает реализацию принципа гуманизма, поскольку 
прекращает страдания и муки неизлечимого больного [15]. 
У сторонников негативного отношения к легализации при-
менения эвтаназии вызывает беспокойство опасность воз-
можных злоупотреблений в этой сфере [7]. Т. А. Подковенко, 
Т. И. Созанская считают, что придание эвтаназии правового 
содержания может повлечь за собой цепь негативних по-
следствий [18]. Практически аналогичную позицию в дан-
ном вопросе занимают Т.В. Ткаченко, М.В. Колесникова, 
отмечая, что давление на пациента со стороны заинтересо-
ванных лиц для получения прибыли или наследства может 
привести к принятию вынужденного решения. Альтерна-
тивой эвтаназии представляется палиативно-хосписная ме-
дицина [24]. Некоторые ученые считают [2], что при отсут-
ствии специального закона об эвтаназии, ее осуществление 
попадает под действие статей Уголовного кодекса об умыш-
ленном убийстве. Подобную позицию отстаивают В.Ф. 
Примаченко [19] и М.В. Рапаева [21], заявляя, что проблема 
эвтаназии в Украине требует четкой уголовно-правовой ре-
гламентации. Вышеизложенные позиции требуют внима-
ния, так как Уголовные кодексы (УК) ряда стран содержат 
нормы, предусматривающие уголовную ответственность 
за совершение эвтаназии, которая расценивается как само-
стоятельный вид умышленного лишения жизни (ст. 135 УК 
Азербайджана; ст.110 УК Грузии, ст. 134 УК Кыргызской 
Республики, ст. 148 УК Молдовы). Данные нормы предус-
матривают уголовную ответственность за убийство из со-
страдания (эвтаназия) по настоятельной просьбе жертвы и 
совершенное исключительно с целью освобождения уми-
рающего от невыносимых физических болей [25]. Следует 
отметить, что УК Украины не содержит специальной нор-
мы, квалифицирующей эвтаназию [12]. В этой связи А.М. 
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Мерник и С.М. Нечипоренко констатируют, что в Украине 
отсутствие необходимых юридических норм приводит к 
возникновению не пробелов в праве, а молчанию законода-
теля [14]. В исследовании данной тематики Г. С. Крайник, 
И. В. Семенихин и О. А. Сидоренко менее категоричны в 
определении правовой оценки эвтаназии. Ими предлагается 
ввести в законодательное поле Украины специальный закон 
об эвтаназии. Авторы считают целесообразным внести в ст. 
52 Закона Украины «Основы законодательства Украины о 
здравоохранении» дополнение, разрешающее медицинским 
работникам осуществлять эвтаназию – умышленное уско-
рение смерти или умерщвление неизлечимо больного с це-
лью прекращения его страданий при наличии его согласия 
и заключения комиссии, состоящей не менее чем из трех 
врачей, о неизлечимости болезни, которая вызывает суще-
ственные физические муки (страдания) больного [11]. 

Подводя итог следует заключить, что решение о примене-
нии эвтаназии предположительно принимается при участии 
нескольких сторон (пациент, врач, близкие родственники 
пациента, или лица, их заменяющие, опекуны, попечители). 
В связи с этим, трансформирование такого явления, как эв-
таназия в правовое поле (если таковое возможно) должно 
свести к нулю возможные риски злоупотреблений в этой 
области.

Согласно нашему мнению, легализация эвтаназии воз-
можна путем разрешения её применения, о чем следует вне-
сти соответствующее дополнение в ст. 52 Закона Украины 
«Основы законодательства Украины о здравоохранении». 

Субъектом, который вправе осуществлять эвтаназию не-
излечимо больному лицу, должен выступать только врач. 
Проведение эвтаназии необходимо отнести исключительно 
к праву врача, а не к его обязанностям, что требует соблю-
дения соответствующих процедур, сопровождающих при-
нятие решения о применении эвтаназии и гарантирующих 
законность ее проведения. Как представляется, решение о 
проведении эвтаназии должно приниматься не единолично 
врачем, который будет проводить эвтаназию, а комиссион-
но; также требует соответствующего правового оформления 
согласие пациента на проведение эвтаназии. 

В качестве альтернативной точки зрения следует выска-
зать предположение о том, что включение в ст. 52 Закона 
Украины «Основы законодательства Украины о здравоох-
ранении» дополнения о легализации эвтаназии, исключает 
необходимость внесения в УК Украины специальной нор-
мы, устанавливающей уголовную ответственность врача за 
проведение эвтаназии. В свою очередь, отсутствие специ-
альной нормы в УК Украины, в соотвтетствии со ст.ст. 214, 
215 Уголовного процесуального кодекса Украины исключа-
ет проведение досудебного и судебного производства [13] с 
установлением наличия/отсутствия возможных злоупотре-
блений со стороны медицинских работников, которые при-
нимали решение и проводили эвтаназию. 
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SUMMARY 

LEGAL, MORAL AND PHILOSOPHICAL PROBLEMS 
OF EUTHANASIA

Korcheva T., Nevelskaia-Hordeeva E.

Yaroslav Mudryi National Law University, Kharkov, Ukraine

The purpose of this study is to discuss and present authors’ 
vision of problems of euthanasia legal regulation in legislation 
with due consideration of human rights and liberties. 

The study was performed considering a set of disciplines: 
medicine, jurisprudence, religion, philosophy. A number of 
international documents were generalized, practice of Euro-
pean Court of Human Rights, Criminal Codes of Ukraine, 
Georgia and a number of other countries, relating to the 
question under study, views of scholars on moral and legal 
aspects, juridical and philosophical comprehension of this 
agenda. The following scientific methods were applied: sys-
temic legal method, comparative legal method, philosophical 
legal method, logical method, as well as analysis and synthe-
sis method. 

The authors developed proposals in solution of problems 
connected with this subject matter. Legalization of eutha-

nasia is found to be possible by allowing its application to 
be reflected in Article 52, Law of Ukraine “Fundamentals of 
Ukrainian Legislation on Public Health”. We determined that 
execution of euthanasia belongs to rights of physician, not 
his/her duties. In this we noted that this novelty will rule out 
any possibility of subsequent introduction of a special norm 
to Ukrainian Criminal Code stipulating criminal responsibil-
ity of physician for execution of euthanasia and, as a subse-
quence, will preclude any pre-trial and trial judicature (Ar-
ticles 214, 215, Code of Criminal Procedure of Ukraine). 

Keywords: euthanasia, legalization, right to life.

РЕЗЮМЕ

ПРАВОВЫЕ И МОРАЛЬНО-ФИЛОСОФСКИЕ ПРО-
БЛЕМЫ ЭВТАНАЗИИ

Корчева Т.В., Невельская-Гордеева Е.П. 

Национальный юридический университет им. Ярослава Му-
дрого, Харьков, Украина

Цель исследования – обсудить проблемы возможности 
правовой регламентации применения эвтаназии в законода-
тельстве с учетом защиты прав и свобод человека. 

При исследовании вопроса использованы научные мето-
ды: системно-структурный, сравнительно-правовой, фило-
софско-правовой, логический, анализ и синтез.

Исследования проведены с учетом комплекса дисци-
плин - медицины, юриспруденции, религии, философии. 
Обсуждается ряд международных документов, проана-
лизированы практика ЕСПЧ, УК Украины, Грузии и ряда 
других стран, точки зрения ученых, касающиеся вопро-
сов морали и права, правового и философского осмысле-
ния эвтаназии. Рассматриваются авторские предложения 
в решении проблем, связанных с эвтаназией. Определено, 
что легализация эвтаназии возможна путем разрешения 
её применения с отражением в ст. 52 Закона Украины 
«Основы законодательства Украины о здравоохранении». 
Проведение эвтаназии необходимо отнести к правам 
врача, а не к обязанностям. Предполагается, что данное 
нововведение исключит возможность дальнейшего вне-
сения в УК Украины специальной нормы, устанавлива-
ющей уголовную ответственность врача за проведение 
эвтаназии и, как следствие, исключит проведение досу-
дебного и судебного производства. 

reziume

evTanaziis samarTlebrivi da moralur-filoso-
fiuri problemebi

t.korCeva, e.nevelskaia-gordeeva 

iaroslav mudris sax. erovnuli iuridiuli uni-
versiteti, xarkovi, ukraina

kvlevis mizans warmoagenda adamianis uflebebi-
sa da Tavisuflebebis dacvis gaTvaliswinebiT, 
kanonmdeblobaSi evTanaziis gamoyenebis samar-
Tlebrivi reglamentaciis SesaZleblobis prob-
lemebis gadaWris saavtoro xedvis ganxilva da 
warmodgena.
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kvleva Catarda disciplinebis kompleqsis - me-
dicinis, iurisprudenciis, religiis, filosofiis 
gaTvaliswinebiT. gamoyenebulia samecniero meTo-
debi: sistemur-struqturuli, SedarebiT-samarT-
lebrivi, filosofiur-samarTlebrivi, logikuri, 
analizis da sinTezis. Sejamebulia mTeli rigi 
saerTaSoriso dokumentebi, gaanalizebulia ada-
mianis uflebaTa evropuli konvenciis praqtika, 
ukrainis, saqarTvelosa da mTeli rigi sxva qvey-
nebis sisxlis samarTlis kodeqsebis debulebebi 
aRniSnul sakiTxSi, mecnierTa azri moralisa da 
samarTlis sakiTxebis Taobaze, aRniSnuli Tema-
tikis samarTlebrivi da filosofiuri gaazreba. 
SemuSavebulia avtoris winadadebebi warmodge-

nil TematikasTan dakavSirebuli problemebis 
gadasaWrelad. ganisazRvra, rom evTanaziis le-
galizacia SesaZlebelia misi gamoyenebis daS-
vebis gziT, ukrainis kanonis «ukrainis kanon-
mdeblobis safuZvlebi janmrTelobis dacvis 
Sesaxeb“ 52-e muxlSi asaxvis pirobiT. aRiniSna, 
rom evTanaziis Catareba unda miekuTvnos eqimis 
uflebebs da ara movaleobebs, rac gamoricxavs 
ukrainis sisxlis samarTlis kodeqsSi specialu-
ri normis SemoRebis SesaZleblobas, romelic 
adgens eqimis sisxlissamarTlebriv pasuxismgeb-
lobas evTanaziis Catarebis SemTxvevaSi da, ro-
gorc Sedegi, gamoricxavs winaswari sagamoZiebo 
da sasamarTlo warmoebis Catarebas.

* * *


