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“Georgian Medical News” - åæåìåñÿ÷íûé íàó÷íî-ìåäèöèíñêèé ðåöåíçèðóå-
ìûé æóðíàë, â êîòîðîì íà ðóññêîì, àíãëèéñêîì è íåìåöêîì ÿçûêàõ ïóáëèêóþòñÿ îðè-
ãèíàëüíûå íàó÷íûå ñòàòüè ýêñïåðèìåíòàëüíîãî, òåîðåòè÷åñêîãî è ïðàêòè÷åñêîãî õà-
ðàêòåðà â îáëàñòè ìåäèöèíû è áèîëîãèè, ñòàòüè îáçîðíîãî õàðàêòåðà, ðåöåíçèè; ïå-
ðèîäè÷åñêè ïå÷àòàåòñÿ èíôîðìàöèÿ î ïðîâåäåííûõ íàó÷íûõ ìåðîïðèÿòèÿõ, íîâøå-
ñòâàõ ìåäèöèíû è çäðàâîîõðàíåíèÿ.

“Georgian Medical News” ÿâëÿåòñÿ ñîâìåñòíûì èçäàíèåì ñ Ìåæäóíàðîä-
íîé Àêàäåìèåé Íàóê, Îáðàçîâàíèÿ, Ècêóññòâ è Åñòåñòâîçíàíèÿ (IASEIA) ÑØÀ.

“Georgian Medical News” âêëþ÷åí â ìåæäóíàðîäíóþ ñèñòåìó ìåäèöèí-
ñêîé èíôîðìàöèè “MEDLINE”, êîòîðàÿ ÿâëÿåòñÿ öåíòðàëüíîé ýëåêòðîííîé áàçîé äàí-
íûõ ìèðîâîé ìåäèöèíñêîé íàó÷íîé ëèòåðàòóðû. Æóðíàë õðàíèòñÿ â ôîíäàõ áèáëèî-
òåêè êîíãðåññà ÑØÀ; âõîäèò â êàòàëîã Ãîñóäàðñòâåííîé Öåíòðàëüíîé íàó÷íî-ìåäè-
öèíñêîé áèáëèîòåêè Ðîññèéñêîé Ôåäåðàöèè è Âñåìèðíûå êàòàëîãè Ulrich’s
International Periodicals Directory è Medical and Health Care Serials in Print.
Ñòàòüè èç æóðíàëà ðåôåðèðóþòñÿ â ðåôåðàòèâíîì æóðíàëå Âñåðîññèéñêîãî èí-
ñòèòóòà íàó÷íîé è òåõíè÷åñêîé èíôîðìàöèè Ðîññèéñêîé àêàäåìèè íàóê (ÂÈ-
ÍÈÒÈ ÐÀÍ) è õðàíÿòñÿ â åãî áàçå äàííûõ ïî ìåäèöèíå.

“Georgian Medical News” is a Georgian-Russian-English-German monthly journal
and carries original scientific articles on medicine and biology, which are of experimental,
theoretical and practical character.

“Georgian Medical News” is a joint publication of GMN Editorial Board and
The International Academy of Sciences, Education, Industry and Arts (U.S.A.).

“Georgian Medical News” is included in the international system of medical
information “MEDLINE” which represents the central electronic database of the world
medical scientific literature. The journal is stored in the funds of US national library. It is
listed in the catalogue of The Central Scientific-Medical Public Library of Russian Feder-
ation and world-wide catalogues: “Ulrich’s International Periodicals Directory”  and
“Medical and Health Care Serials in Print”. Articles from the bulletin are under review
of scientific and technological informative journal of the Russian Academy of Sci-
ences.
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Ê ÑÂÅÄÅÍÈÞ ÀÂÒÎÐÎÂ!

Ïðè íàïðàâëåíèè ñòàòüè â ðåäàêöèþ íåîáõîäèìî ñîáëþäàòü ñëåäóþùèå ïðàâèëà:

1. Ñòàòüÿ äîëæíà áûòü ïðåäñòàâëåíà â äâóõ ýêçåìïëÿðàõ, íà ðóññêîì èëè àíãëèéñêîì ÿçû-
êàõ, íàïå÷àòàííàÿ ÷åðåç ïîëòîðà èíòåðâàëà íà îäíîé ñòîðîíå ñòàíäàðòíîãî ëèñòà ñ øèðèíîé ëå-
âîãî ïîëÿ â òðè ñàíòèìåòðà.  Èñïîëüçóåìûé êîìïüþòåðíûé øðèôò - Times New Roman (Êè-
ðèëëèöà), ðàçìåð øðèôòà - 12. Ê ðóêîïèñè, íàïå÷àòàííîé íà êîìïüþòåðå, äîëæíà áûòü ïðèëîæå-
íà äèñêåòà ñî ñòàòü¸é. Ôàéë ñëåäóåò îçàãëàâèòü ëàòèíñêèìè ñèìâîëàìè.

2. Ðàçìåð ñòàòüè äîëæåí áûòü íå ìåíåå ïÿòè è íå áîëåå äåñÿòè ñòðàíèö ìàøèíîïèñè,
âêëþ÷àÿ óêàçàòåëü è ðåçþìå.

3. Â ñòàòüå äîëæíû áûòü îñâåùåíû àêòóàëüíîñòü äàííîãî ìàòåðèàëà, ìåòîäû è ðåçóëüòàòû
èññëåäîâàíèÿ è àñïåêòû èõ îáñóæäåíèÿ.

Ïðè ïðåäñòàâëåíèè â ïå÷àòü íàó÷íûõ ýêñïåðèìåíòàëüíûõ ðàáîò àâòîðû äîëæíû óêàçûâàòü
âèä è êîëè÷åñòâî ýêñïåðèìåíòàëüíûõ æèâîòíûõ, ïðèìåíÿâøèåñÿ ìåòîäû îáåçáîëèâàíèÿ è
óñûïëåíèÿ (â õîäå îñòðûõ îïûòîâ).

4.  Òàáëèöû íåîáõîäèìî ïðåäñòàâëÿòü â ïå÷àòíîé ôîðìå. Ôîòîêîïèè íå ïðèíèìàþòñÿ.
Âñå öèôðîâûå, èòîãîâûå è ïðîöåíòíûå äàííûå â òàáëèöàõ äîëæíû ñîîòâåòñòâîâàòü
òàêîâûì â òåêñòå ñòàòüè. Òàáëèöû è ãðàôèêè äîëæíû áûòü îçàãëàâëåíû.

5. Ôîòîãðàôèè äîëæíû áûòü êîíòðàñòíûìè è îáÿçàòåëüíî ïðåäñòàâëåíû â äâóõ
ýêçåìïëÿðàõ. Ðèñóíêè, ÷åðòåæè è äèàãðàììû ñëåäóåò ïðåäñòàâëÿòü ÷åòêî âûïîëíåííûå òóøüþ;
ôîòîêîïèè ñ ðåíòãåíîãðàìì - â ïîçèòèâíîì èçîáðàæåíèè.

Íà îáîðîòå êàæäîãî ðèñóíêà êàðàíäàøîì óêàçûâàåòñÿ åãî íîìåð, ôàìèëèÿ àâòîðà,
ñîêðàù¸ííîå íàçâàíèå ñòàòüè è îáîçíà÷àþòñÿ âåðõíÿÿ è íèæíÿÿ åãî ÷àñòè.

Ïîäïèñè ê ðèñóíêàì ñîñòàâëÿþòñÿ îáÿçàòåëüíî íà îòäåëüíîì ëèñòå ñ óêàçàíèåì íîìåðîâ
ðèñóíêîâ. Â ïîäïèñÿõ ê ìèêðîôîòîãðàôèÿì ñëåäóåò óêàçûâàòü ñòåïåíü óâåëè÷åíèÿ ÷åðåç îêóëÿð
èëè îáúåêòèâ è ìåòîä îêðàñêè èëè èìïðåãíàöèè ñðåçîâ.

6. Ôàìèëèè îòå÷åñòâåííûõ àâòîðîâ ïðèâîäÿòñÿ â ñòàòüå îáÿçàòåëüíî âìåñòå ñ èíèöèàëàìè,
èíîñòðàííûõ - â èíîñòðàííîé òðàíñêðèïöèè; â ñêîáêàõ äîëæåí áûòü óêàçàí ñîîòâåòñòâóþùèé
íîìåð àâòîðà ïî ñïèñêó ëèòåðàòóðû.

7. Â êîíöå êàæäîé îðèãèíàëüíîé ñòàòüè äîëæåí áûòü ïðèëîæåí áèáëèîãðàôè÷åñêèé
óêàçàòåëü îñíîâíûõ ïî äàííîìó âîïðîñó ðàáîò, èñïîëüçîâàííûõ àâòîðîì.  Ñëåäóåò óêàçàòü
ïîðÿäêîâûé íîìåð, ôàìèëèþ è èíèöèàëû àâòîðà, ïîëíîå íàçâàíèå ñòàòüè, æóðíàëà èëè êíèãè,
ìåñòî è ãîä èçäàíèÿ, òîì è íîìåð ñòðàíèöû.

Â àëôàâèòíîì ïîðÿäêå óêàçûâàþòñÿ ñíà÷àëà îòå÷åñòâåííûå, à çàòåì èíîñòðàííûå àâòîðû.
Óêàçàòåëü èíîñòðàííîé ëèòåðàòóðû äîëæåí áûòü ïðåäñòàâëåí â ïå÷àòíîì âèäå èëè íàïèñàí îò
ðóêè ÷åòêî è ðàçáîð÷èâî òóøüþ.

8. Äëÿ ïîëó÷åíèÿ ïðàâà íà ïóáëèêàöèþ ñòàòüÿ äîëæíà èìåòü îò ðóêîâîäèòåëÿ ðàáîòû èëè
ó÷ðåæäåíèÿ âèçó è ñîïðîâîäèòåëüíîå îòíîøåíèå, íàïèñàííûíå èëè íàïå÷àòàííûå íà áëàíêå è
çàâåðåííûå ïîäïèñüþ è ïå÷àòüþ.

9. Â êîíöå ñòàòüè äîëæíû áûòü ïîäïèñè âñåõ àâòîðîâ, ïîëíîñòüþ ïðèâåäåíû èõ ôàìèëèè,
èìåíà è îò÷åñòâà, óêàçàíû ñëóæåáíûé è äîìàøíèé íîìåðà òåëåôîíîâ è àäðåñà èëè èíûå
êîîðäèíàòû.  Êîëè÷åñòâî àâòîðîâ (ñîàâòîðîâ) íå äîëæíî ïðåâûøàòü ïÿòè ÷åëîâåê.

10. Ê ñòàòüå äîëæíû áûòü ïðèëîæåíû êðàòêîå (íà ïîëñòðàíèöû) ðåçþìå íà àíãëèéñêîì è
ðóññêîì ÿçûêàõ (âêëþ÷àþùåå ñëåäóþùèå ðàçäåëû: âñòóïëåíèå, ìàòåðèàë è ìåòîäû, ðåçóëüòàòû
è çàêëþ÷åíèå) è ñïèñîê êëþ÷åâûõ ñëîâ (key words).

11. Ðåäàêöèÿ îñòàâëÿåò çà ñîáîé ïðàâî ñîêðàùàòü è èñïðàâëÿòü ñòàòüè. Êîððåêòóðà
àâòîðàì íå âûñûëàåòñÿ, âñÿ ðàáîòà è ñâåðêà ïðîâîäèòñÿ ïî àâòîðñêîìó îðèãèíàëó.

12. Íåäîïóñòèìî íàïðàâëåíèå â ðåäàêöèþ ðàáîò, ïðåäñòàâëåííûõ ê ïå÷àòè â èíûõ
èçäàòåëüñòâàõ èëè îïóáëèêîâàííûõ â äðóãèõ èçäàíèÿõ.

Ïðè íàðóøåíèè óêàçàííûõ ïðàâèë ñòàòüè íå ðàññìàòðèâàþòñÿ.



REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following require-
ments:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5
spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian
and Russian materials).

With computer-printed texts please enclose a diskette carrying the same file titled with Latin symbols.
2. Size of the article, including index and resume, must be at least 5 pages and not exceed the limit

of 10 pages of typed or computer-printed text.
3. Submitted material must include a coverage of a topical subject, research methods, results, and

review.
Authors of the scientific-research works must indicate the number of experimental biological spe-

cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.
4. Tables must be presented in an original typed or computer-printed form, instead of a photocopied

version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the articles.
Tables and graphs must be headed.

5. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper.
In the subtitles for the microphotographs please indicate the ocular and objective lens magnification

power, method of coloring or impregnation of the microscopic sections (preparations).
6. Please indicate last names, first and middle initials of the native authors, present names and initials

of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

7. Each original article must have in its closing a list of source materials used by the author, which
must include only the basic works on the given issue, numbered in succession, with indication of the last
names and first and middle initials of the authors, names of periodicals, titles of the articles or books, place
and year of edition, volume and page numbers.

List first the native authors, and then the foreign ones alphabetically. The index of foreign literature
must be typed, computer-printed or legibly hand-written in Indian or black ink.

8. To obtain the rights of publication articles must be accompanied by a visa from the project
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avtorTa sayuradRebod!avtorTa sayuradRebod!avtorTa sayuradRebod!avtorTa sayuradRebod!avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

1. statia unda warmoadginoT 2 calad, rusul an inglisur enebze, dabeW-
dili standartuli furclis 1 gverdze, 3sm siganis marcxena velisa da striqonebs
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti Times New
Roman (Êèðèëëèöà); Sriftis zoma – 12. statias Tan unda axldes disketi statiiT.
faili daasaTaureT laTinuri simboloTi.

2. statiis moculoba ar unda Seadgendes 5 gverdze naklebsa da 10 gverdze
mets literaturis siis da reziumes CaTvliT.

3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakv-
levi masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja.
eqsperimentuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon
saeqsperimento cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis
meTodebi (mwvave cdebis pirobebSi).

4. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils.
cxrilebi, grafikebi – daasaTaureT.

5. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi -
dasaTaurebuli da tuSiT Sesrulebuli. rentgenogramebis fotoaslebi war-
moadgineT pozitiuri gamosaxulebiT. TiToeuli suraTis ukana mxares fanqriT
aRniSneT misi nomeri, avtoris gvari, statiis saTauri (SemoklebiT), suraTis
zeda da qveda nawilebi. suraTebis warwerebi warmoadgineT calke furcelze
maTi N-is miTiTebiT. mikrofotosuraTebis warwerebSi saWiroa miuTiToT oku-
laris an obieqtivis saSualebiT gadidebis xarisxi, anaTalebis SeRebvis an
impregnaciis meTodi.

6. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarT-
viT, ucxourisa – ucxouri transkripciiT; kvadratul fCxilebSi unda miuTi-
ToT avtoris Sesabamisi N literaturis siis mixedviT.

7. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da
ucxouri 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.

8. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvanelis
wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis damow-
mebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis sak-
maoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.

9. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba
ar unda aRematebodes 5-s.

10. statias Tan unda axldes reziume inglisur da rusul enebze aranak-
leb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis miTiTe-
biT da unda Seicavdes Semdeg ganyofilebebs: Sesavali, masala da meTodebi,
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi)
da sakvanZo sityvebis CamonaTvali (key words).

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.aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Under amblyopia one ought to understand a variety by
origin forms of reduction of vision the reason for which
are functional disorders of the visual analyzer with no
changes in the fundus of the eye and without any organic
affections of the visual pathways and centers [7,9,10]. At
the present time, the pathophysiological mechanisms of
amblyopia remain a puzzle. Numerous anatomical and
physiological investigations on the visual pathways in
experimental animals and humans indicate that: in am-
blyopia there occurs disturbance of neuronal interactions
at all levels of the visual system [8,11]. Diagnostics and
adequate treatment of amblyopia remains so far a topical
problem in clinical ophthalmology.

The objective of our investigation was to estimate func-
tional state of the visual system and efficiency of treat-
ment of amblyopia of varying degree by means of special
computer programs.

Materials and methods. Clinical researches were based
on the analysis of results of 317 patients (410 eyes)
with anisometropic (120 patients-120 eyes), disbinoc-
ular (127 patients-150 eyes) and refractive (70 patients-
140 eyes) amblyopias of different degrees at the age
from 5 to 17 with visual acuity from 0.05 up to 0.5 on
the amblyopic eye, with the symptoms of functional
disturbance (table 1).

ÍÀÓÊÀ

APPLICATION OF SPECIAL COMPUTER PROGRAMS
FOR DIAGNOSTICS AND TREATMENT OF AMBLYOPIA

Tsitsiashvili E.

Georgian National Center of Ophthalmology and Neurology, Tbilisi

Table. The thresholds (M-medium±m-standard mean error) for spatial contrast sensitivity SCS to achromatic (A)
and chromatic (R-red, G-green, B-blue) patterns of various frequencies ( 0.5-22.0 c/degree) and indices (M±m)

of sensorimotor reaction time SMRT (msec) to achromatic (A-on lighter than background, A-off darker
than background) and to unsaturated chromatic (R,G,B) stimuli in 1°, 5°, 10° from the center. I control group

(healthy children n=40) and II group (patients with amblyopia n=410)

 Thresholds (M±m) SCS  Indices (M±m) SMRT 
   

 
 
 
I 

n=40 

 
 

A 
R 
G 
B 

 
1º 
5º 
10º 

 
 

II 
n=410 

 

A 
R 
G 
B 

 
0.5-2.0 4.0-8.0 10.0-16.0 

 
40.4±2.2 41.6±2.0 14.1±2.1 
38.2±2.4 38.5±2.4 16.1±1.9 
39.8±2.5 38.4±2.0 18.3±2.2 
36.7±1.9 33.8±2.3 16.4±2.1 

 
40.3±2.1 41.5±2.1 14.4±1.9 
38.0±2.2 38.4±2.4 10.8±2.0 
39.5±2.5 38.2±2.3 10.2±1.9 
36.0±2.0 33.2±2.4 11.3±2.1 

 

1º 
5º 
10º 

 
A-on A-off R G B 

 
0.25±0.05 0.26±0.07 0.28±0.06 0.27±0.05 0.29±0.06 
0.27±0.05 0.29±0.06 0.27±0.08 0.28±0.06 0.29±0.07 
0.27±0.07 0.28±0.07 0.27±0.06 0.29±0.07 0.30±0.06 

 
 
 

0.69±0.06 0.66±0.06 0.75±0.06 0.76±0.08 0.29±0.07 
0.67±0.08 0.67±0.07 0.28±0.09 0.28±0.07 0.30±0.06 
0.68±0.06 0.68±0.08 0.27±0.07 0.29±0.08 0.31±0.08 

 
 

Decrease in achromatic and color spatial contrast sensi-
tivity in the domain of high and middle frequencies; de-
crease in contrast sensitivity-activity of on-off channels
of the retinal cone system; normal sensitivity to saturated
colors; decrease in color sensitivity to unsaturated, red
and green colors; dramatic changes in color (red and green)
sensitivity in the paracentral zone (5-10) of the retina and
also 20 healthy children - 40 eyes.

In addition to routine ophthalmologic methods of research,
we also used the special computer programs for diagno-
sis: «eYe» (Belezerov A.E.) for determination of the de-
gree of deviation, the character of correspondence of the

retinas and functional scotoma; «TEST» («MEKO»-
Elkhov V.A., Rosenblum U.Z., et al.) for objective meas-
uring of some stereoscopic vision parameters (horizontal
and vertical phoria, fusion reserves, fixation disparity, ster-
eoscopic visual threshold, etc.); «ZEBRA» (Shamshino-
va A.M., Belezerov A.E.) psychophysical method of visi-
ocontrastometry for determination of the topography of
achtomatic and color spatial contrast sensitivity. On the
monitor of IBM-compatible computer vertical or horizon-
tal sinusoidal lattice-pattern of alternating dark and light
achromatic or color (red, green and blue) parallel bands
of various spatial frequency from 0.5-22.0 c/degree are
shown to the patient from the distance of 2 m. The field of



8

ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

study is 6. For each spatial frequency a minimal contrast
of the pattern is found at which it remains visible [2,6];
«OFF-ON» (Shamshinova A.M., Petrov A.S.) the psycho-
physical method of static campimetry for the topography
of contrast and color sensitivity in the central and para-
central zones of the retina. Contrast sensitivity in response
to achromatic stimuli lighter and darker than the gray back-
ground. Color sensitivity in response to saturated and un-
saturated color stimuli of different wave length and bright-
ness on the color contrast and gray backgrounds. Chang-
es in the color and contrast sensitivity were determined in
terms of the alteration of sensorimotor reaction time at
each examined point of visual field [5].

We also used the special computer programs for treatment
of amblyopia: «eYe» («Shooting-gallery», «Chase»,
«Crosses» and «Spiders»- Belezerov A.E.). In the games
«Shooting-gallery» and «Chase» two local objects on the
computer»s black background are used as a stimulus. The
objects are simple geometric figures, brightness, color,
stationary and movable. In the games «Crosses» and «Spi-
ders» stimulus is the pattern that occupies the whole area
of the screen, but has two prominent local areas which by
the plot of the game are associated with the visual task.
Possibility of reduction of the stimulus» contrast is pro-
vided for. The colors of images may be achromatic or
opponent: black and white, red and green, yellow and blue
[3,4]; and also «KONSTR» («MEKO).

For the restoration of binocular vision we used «eYe» and
«Contour» (Belezerov A.E.) [4], they are based on color
haploscopy, «UFO» and «SHOW» («MEKO») are based
on phasic haploscopy.

The methods for restoration of binocular vision are based
on the principles of orthoptics and diploptics. A crucial
moment in the maintenance of stimulus specificity during
recovery and development of binocular vision is the sep-
aration of visual fields of the right and left eye, the possi-
bility to represent at the same time on the screen different
images to both eyes. The patient does the exercises in the
programs «eYe» or «Contour», wearing glasses with red
and blue filters. Binocular exercises in the program «eYe»
fall into three groups – exercises for coincidence of imag-
es of two or many objects, exercises for fusion and train-
ing of fused reserves. The patient does the exercises in
the programs «UFO» and «SHOW» wearing liquid crys-
tal glasses. When the electric impulse passes through the
plastins of the glasses in a definite frequency-phase re-
gime transparency of glasses is changed, one glass (for
instance the right) will be transparent and the other (left)
at this moment nontransparent. Thus, a separate demon-
stration of images to the left or to the right eye in turn is
obtained for patients being unaware and creates the con-
ditions of binocular perception close to natural ones with-
out any additional separation of vision fields. The

patient performs entertaining depth exercises (hitting the
aim). On the screen of the computer («MEKO») appear
two similar but disparately located pictures for both eyes
what creates the effect of depth. In the process of exer-
cise the patient is shown successively pictures of higher
level complexity (by means of nearing of paired pictures,
reducing the thresholds of depth), what contributes to
an increase of acuity of depth vision [1]. Statistical anal-
ysis of results was performed with statistical method
«ANOVA».

Results and their discussion. The patients performed
individually assigned exercises on the computer. Treat-
ment course lasted 10 days. Interval between the courses
was 1.5-3 month during 1 year. As in the majority of pa-
tients monocular fixation of the amblyopic eye was cen-
tral and stable, the criteria for assessment of treatment
efficiency was elevation of visual acuity, improvement of
spatial contrast and color sensitivity. After treatment vis-
ual efficiency by Snell-Sterling increased by 17% (visual
acuity increased from 0.05 to 0.1) in 75 eyes (18% of cas-
es), by 46% (from 0.05 to 0.2) in 125 eyes (30% of cas-
es), by 6% (from 0.3 to 0.4) in 70 eyes (16.5% of cases),
by 8% (from 0.4 to 0.5) in 60 eyes (14% of cases), by
16% (from 0.5 to 1.0) in 90 eyes (21.5% of cases); spatial
contrast sensitivity increased at all spatial frequencies, on
an average 1.4 times; on-off contrast sensitivity increased
on an average 1.5 times; color sensitivity improved on an
average 1.7 times.

Once visual acuity reached 0.4, the second stage of treat-
ment was started. Essential criteria for the estimation of
treatment efficiency for the restoration of binocular vi-
sion by the special computer methods were the state of
fusion, fusion reserves, character of binocular vision (us-
ing 4-point color test), angle of squint by Hirshberg. Be-
fore treatment in all patients visual acuity worse than the
seeing eye was no less than 0.4 with correction, position
of the eyes symmetric or near to it (angle of squint by
Hirshberg no more than 150). Taking into account the state
of monocular and binocular functions the patients per-
formed on the computer individually selected exercises
for coincidence of images, fusion and development of
fusion reserves. Before the treatment 32 patients had (si-
multaneous) stable double vision, 18 patients- binocular
nonstable, 177 patients - monocular.

After treatment the results were as follows: simultaneous-
stable double vision was maintained in 95 patients, binocu-
lar instable in 52 patients, in 80 patients appeared binocular
stable vision. Before treatment not a single patient had bin-
ocular vision, after treatment in 80 patients vision has be-
come binocular stable and in 52 patients-binocular instable.
Of 127 patients with the angle of squint 7-150 the angle re-
duced in 27% up to 0º, by 5-70 in 25%; by 3-50 in 41% and
7% remained unchanged. In 75% out of 132 patients with

0
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bifoveal fusion without fusion reserves these reserves
emerged. In 89 patients with bifoveal fusion with fusion re-
serves, these reserves increased on an average by 5-60.

The computer treatment programs stimulate the macular
area by images exerting influence on different channels
of the visual system that are sensitive to the temporal and
spatial, brightness and color contrast, as well as to move-
ment. The methods are realized as computer games com-
bining specific visual stimulation with nonspecific exci-
tation of the visual cortex through the association zones,
as well as with adaptation of stimulation to the degree of
reduction of visual functions. The game task prompts to
localize the objects, fix and accommodate, stimulates ac-
tivity of the central regions of the visual analyzer, devel-
ops senso-motor connections.

Diagnostical computer methods enable quantitative esti-
mation of the functional state of different channels of the
visual system (based on the data of spatial contrast, light,
color and contrast sensitivity); pathophysiologically sub-
stantiated computer methods for the treatment of amblyo-
pia and restoration of binocular function are
characterized by a high efficiency according to all accepted
criteria for the evaluation of the functional state of the
visual system; the patients thanks to the game character
and diversity of exercises show interest in the treatment;
the methods mentioned above may be actively applied in
clinical practice.
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SUMMARY

APPLICATION OF SPECIAL COMPUTER PRO-
GRAMS FOR DIAGNOSTICS AND TREATMENT
OF AMBLYOPIA

Tsitsiashvili E.

Georgian National Center of Ophthalmology and Neu-
rology, Tbilisi

Under amblyopia one ought to understand a variety by
origin forms of reduction of vision the reason for which
are functional disorders of the visual analyzer with no
changes in the fundus of the eye and without any organic
affections of the visual pathways and centers. At the
present time, the pathophysiological mechanisms of am-
blyopia remain a puzzle. Diagnostics and adequate treat-
ment of amblyopia remains so far a topical problem in
clinical ophthalmology.

The objective of our investigation was to estimate func-
tional state of the visual system and efficiency of treat-
ment of amblyopia of varying degree by means of special
computer programs.

Clinical researches were based on the analysis of results
of 317 patients (410 eyes) with anisometropic (120 pa-
tients-120 eyes), disbinocular (127 patients-150 eyes) and
refractive (70 patients-140 eyes) amblyopias of different
degrees at the age from 5 to 17 with visual acuity from
0.05 up to 0.5 on the amblyopic eye, with the symptoms
of functional disturbance: decrease in achromatic and color
spatial contrast sensitivity in the domain of high and mid-
dle frequencies; decrease in contrast sensitivity of on-off
channels of the retinal cone system; normal sensitivity to
saturated colors; decrease in color sensitivity to unsatu-
rated, red and green colors; dramatic changes in color (red
and green) sensitivity in the paracentral zone (5°-10°) of
the retina and 20 healthy children–40 eyes.
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In addition to routine ophthalmologic methods we also
used the special computer programs for diagnostics and
adequate treatment of amblyopia: «ZEBRA»; «OFF-ON»;
«eYe» («Shooting-gallery», «Chase»,
«Crosses»,»Spiders»); «Contour»; «MEKO» («KON-
STR», «UFO», «SHOW»). Statistical analysis of results
was performed with statistical method «ANOVA».

Diagnostical computer methods enable quantitative estima-
tion of the functional state of different channels of the vis-
ual system (based on the data of spatial contrast, light, color

and contrast sensitivity); pathophysiologically substantiat-
ed computer methods for the treatment of amblyopia and
restoration of binocular function are characterized by a high
efficiency according to all accepted criteria for the evalua-
tion of the functional state of the visual system; the patients
thanks to the game character and diversity of exercises show
interest in the treatment; the methods mentioned above may
be actively applied in clinical practice.

Key words: amblyopia, optic system, on-off cone sys-
tem, psychophysiology.

ÐÅÇÞÌÅ

ÝÔÔÅÊÒÈÂÍÎÑÒÜ ÊÎÌÏÜÞÒÅÐÍÛÕ ÌÅÒÎÄÎÂ
ÄÈÀÃÍÎÑÒÈÊÈ È ËÅ×ÅÍÈß ÀÌÁËÈÎÏÈÈ

Öèöèàøâèëè Ý.À.

Íàöèîíàëüíûé öåíòð îôòàëüìîëîãèè è íåâðîëîãèè, Òáèëèñè

Ïîä àìáëèîïèåé ñëåäóåò ïîíèìàòü ðàçëè÷íûå ïî ïðî-
èñõîæäåíèþ ôîðìû ïîíèæåíèÿ çðåíèÿ, ïðè÷èíîé êî-
òîðûõ ÿâëÿþòñÿ ôóíêöèîíàëüíûå ðàññòðîéñòâà çðè-
òåëüíîãî àíàëèçàòîðà áåç èçìåíåíèé ãëàçíîãî äíà è
êàêèõ-ëèáî îðãàíè÷åñêèõ ïîðàæåíèé çðèòåëüíûõ ïó-
òåé è öåíòðîâ. Ïàòîôèçèîëîãè÷åñêèå ìåõàíèçìû àì-
áëèîïèè ïî ñåé äåíü îñòàþòñÿ íåðàçãàäàííûìè. Ïà-
òîôèçèîëîãè÷åñêè îáîñíîâàííîå àäåêâàòíîå è ýôôåê-
òèâíîå ëå÷åíèå àìáëèîïèè ÿâëÿåòñÿ àêòóàëüíîé ïðî-
áëåìîé êëèíè÷åñêîé îôòàëüìîëîãèè.

Öåëü èññëåäîâàíèÿ - âûÿâëåíèå ñïåöèôè÷åñêèõ ñèì-
ïòîìîâ ôóíêöèîíàëüíûõ íàðóøåíèé çðèòåëüíîé ñèñ-
òåìû è îöåíêà ýôôåêòèâíîñòè ëå÷åíèÿ ðàçíîé ñòåïå-
íè àìáëèîïèè ñ èñïîëüçîâàíèåì ñïåöèàëüíûõ êîìïü-
þòåðíûõ ïðîãðàìì. Êëèíè÷åñêèå èññëåäîâàíèÿ áà-
çèðîâàëèñü íà àíàëèçå ðåçóëüòàòîâ 317-è áîëüíûõ
(410 ãëàç) â âîçðàñòå îò 5 äî 17 ëåò ñ îñòðîòîé çðåíèÿ
â ïðåäåëàõ 0.05-0.5 íà àìáëèîïè÷íîì ãëàçó, â òîì ÷èñ-
ëå ñ àíèçîìåòðîïè÷åñêîé àìáëèîïèåé - 120 ãëàç, ñ òðà-
áèçìè÷åñêîé - 150 ãëàç, ñ ðåôðàêöèîííîé - 140 ãëàç.

Êîíòðîëüíóþ ãðóïïó ñîñòàâèëè 20 çäîðîâûõ äåòåé -
40 ãëàç. Ïîìèìî ñòàíäàðòíûõ îôòàëüìîëîãè÷åñêèõ ìå-
òîäîâ íàìè èñïîëüçîâàíû ñïåöèàëüíûå êîìïúþòåðíûå
ïðîãðàììû äëÿ äèàãíîñòèêè: «ZEBRA»; «OFF-ON» è
äëÿ ëå÷åíèÿ àìáëèîïèè: «eYe» («Shooting-gallery»,
«Chase», «Crosses», «Spiders»); «Contour»; «MEKO»
(«KONSTR», «UFO», «SHOW»).

Äèàãíîñòè÷åñêèå êîìïüþòåðíûå ìåòîäû äàþò âîçìîæ-
íîñòü êîëè÷åñòâåííîé îöåíêè ôóíêöèîíàëüíîãî ñîñòî-
ÿíèÿ ðàçëè÷íûõ êàíàëîâ çðèòåëüíîé ñèñòåìû (ñîãëàñ-
íî äàííûì ïðîñòðàíñòâåííî-êîíòðàñòíîé, ñâåòîâîé,
öâåòîâîé è êîíòðàñòíîé ÷óâñòâèòåëüíîñòè); ïàòîôèçè-
îëîãè÷åñêè îáîñíîâàííûå, êîìïüþòåðíûå ìåòîäû ëå-
÷åíèÿ àìáëèîïèè è âîññòàíîâëåíèÿ áèíîêóëÿðíûõ ôóí-
êöèé õàðàêòåðèçóþòñÿ âûñîêîé ýôôåêòèâíîñòüþ ïî
âñåì ïðèíÿòûì êðèòåðèÿì îöåíêè ôóíêöèîíàëüíîãî
ñîñòîÿíèÿ çðèòåëüíîé ñèñòåìû; ïàöèåíòû áëàãîäàðÿ
èãðîâîìó õàðàêòåðó è ðàçíîîáðàçèþ óïðàæíåíèé ïðî-
ÿâëÿþò èíòåðåñ ê ëå÷åíèþ; âûøåóïîìÿíóòûå ìåòîäû
ìîãóò àêòèâíî ïðèìåíÿòüñÿ â êëèíè÷åñêîé ïðàêòèêå.
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Âîçíèêíîâåíèå ðåñòåíîçà ÿâëÿåòñÿ îäíîé èç àêòóàëü-
íûõ ïðîáëåì ÷ðåñêîæíîé êîðîíàðíîé àíãèîïëàñòèêè
(×ÊÀ). Ïðè÷èíîé âîçíèêíîâåíèÿ ðåñòåíîçà ïîñëå ýí-
äîâàñêóëÿðíîãî ëå÷åíèÿ êîðîíàðíûõ àðòåðèé ÿâëÿåò-
ñÿ ìåñòíàÿ íåîèíòèìàëüíàÿ ïðîëèôåðàöèÿ â îòâåò íà
ìåõàíè÷åñêîå ïîâðåæäåíèå èíòèìû è ìåäèè àðòåðèè
ïðè óñòàíîâêå ñòåíòà [3]. Êàñêàä ïàòîãåíåòè÷åñêèõ ðå-
àêöèé, íàïðàâëåííûé íà âîññòàíîâëåíèå öåëîñòíîñ-
òè ñòåíêè ñîñóäà ñïóñòÿ 3-6 ìåñÿöåâ ïîñëå ñòåíòèðî-
âàíèÿ, ïðèâîäèò ê ýëàñòè÷åñêîìó ðåìîäåëèðîâàíèþ
ïðîñâåòà àðòåðèé, ò.å. ïîâòîðíîìó ñóæåíèþ ñîñóäà.
Ñòåíòû ñ ëåêàðñòâåííûì ïîêðûòèåì, ëîêàëüíî äåé-
ñòâóþùèå íà èíòèìó ïîðàæåííîãî ñîñóäà ïðè ïîìî-
ùè äîçèðîâàííîãî âûäåëåíèÿ ïðåïàðàòà öèòîñòàòè÷åñ-
êîãî äåéñòâèÿ, ñíèæàþùåãî óðîâåíü ìèòîçà è ìèãðà-
öèè ìûøå÷íûõ êëåòîê, ïðèâîäÿò ê ñíèæåíèþ ãèïåðï-
ëàçèè èíòèìû íà ïîâåðõíîñòè ñòåíòà. Â ïîñëåäíèå
ãîäû àêòèâíîå èñïîëüçîâàíèå ñòåíòîâ, ïîêðûòûõ ñè-
ðîëèìóñîì èëè ïàêëèòàêñåëåì, çíà÷èòåëüíî ñíèçèëî
÷àñòîòó ðàçâèòèÿ âíóòðèñòåíòîâîãî ðåñòåíîçà (ÂÑÐ)
[1,7]. Ïî äàííûì èññëåäîâàíèé RAVEL, TAXUS,
ELUTES, SIRIUS ÷àñòîòà ðàçâèòèÿ ðåñòåíîçîâ ïðè èñ-
ïîëüçîâàíèè ïîêðûòûõ ñòåíòîâ â ãðóïïå ïàöèåíòîâ ñ
âûñîêèì ðèñêîì ðåñòåíîçîâ ñîñòàâëÿåò îêîëî 5% [4-
6]. Îäíàêî, øèðîêîå èñïîëüçîâàíèå ñòåíòîâ ñ ëåêàð-
ñòâåííûì ïîêðûòèåì ñïîñîáñòâóåò íàêîïëåíèþ íîâûõ
äàííûõ, êîòîðûå, íåñìîòðÿ íà çíà÷èòåëüíîå óëó÷øå-
íèå îòäàëåííûõ ðåçóëüòàòîâ ïðè ïðèìåíåíèè ñòåíòîâ
ñ ëåêàðñòâåííûì ïîêðûòèåì, ñâèäåòåëüñòâóþò î ñî-
õðàíåíèè ïîâûøåííîãî ðèñêà òðîìáîçà ñòåíòà. Ýòî
òðåáóåò ïðîëîíãèðîâàíèÿ àíòèòðîìáîöèòàðíîé òåðà-
ïèè, ÷òî ïîâûøàåò ðèñê ðàçâèòèÿ êðîâîòå÷åíèé è îá-
ùóþ ñòîèìîñòü ëå÷åíèÿ.

Àëüòåðíàòèâíûì ðåøåíèåì ïðîáëåìû âíóòðèñòåíòî-
âûõ ðåñòåíîçîâ ÿâèëîñü ïåðîðàëüíîå íàçíà÷åíèå àí-
òèïðîëèôåðàòèâíûõ ïðåïàðàòîâ ïðè óñòàíîâëåíèè íå-
ïîêðûòûõ ñòåíòîâ. Ïðîâåäåííûå èññëåäîâàíèÿ ïåðî-
ðàëüíîãî ïðèìåíåíèÿ ðàïàìèöèíà (ORAR II,
ORBIT,OSIRIS) [2,8-10] óñòàíîâèëè ñíèæåíèå ÷àñòî-
òû ðåñòåíîçîâ.

Â íàøåì èññëåäîâàíèè áûë èñïîëüçîâàí ïðåïàðàò ñïè-
ðàìèöèí èç ãðóïïû 16-öèêëè÷íûõ ìàêðîëèäíûõ àíòè-
áèîòèêîâ ñ óíèêàëüíûìè àíòèïðîëèôåðàòèâíûì è èì-
ìóíîñóïðåññèâíûì ñâîéñòâàìè, áëîêèðóþùèé ìèãðà-
öèþ ãëàäêîìûøå÷íûõ êëåòîê, ïðîöåññ âîñïàëåíèÿ è
ïðåïÿòñòâóþùèé àóòîèììóííîìó ïîâðåæäåíèþ òêàíåé.

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå âëèÿíèÿ
ñïèðàìèöèíà per os íà ÷àñòîòó âîçíèêíîâåíèÿ âíóò-
ðèñòåíòîâîãî ðåñòåíîçà ïðè óñòàíîâëåíèè íåïîêðû-
òûõ ñòåíòîâ.

Ìàòåðèàë è ìåòîäû. Íàìè íàáëþäàëèñü 73 ïàöèåíòà
ñ ïåðåíåñåííûì èíôàðêòîì ìèîêàðäà (1 ìåñÿö) è åäè-
íè÷íûì ïîðàæåíèåì ñîñóäà. Çà 3 ñóòîê äî ïðîâåäåíèÿ
âìåøàòåëüñòâà ïàöèåíòàì íàçíà÷àëè ñòàíäàðòíóþ àí-
òèàãðåãàíòíóþ òåðàïèþ àñïèðèíîì è êëîïèäîãðåëåì
(ïëàâèêñ). Ñòåíòèðîâàíèå ïðîâîäèëîñü ïî ñòàíäàðòíîé
òåõíèêå ñòåíòàìè Clear Flex (Ireland) ñ ñîîòíîøåíèåì
äèàìåòðà ñòåíòà ê äèàìåòðó ñîñóäà 1:1. Äëèíà ñòåíòîâ
ñîñòàâèëà 17,1±3,2 ìì, äèàìåòð - 2,74±0,42 ìì. Ïîñëå
ïðîâåäåíèÿ ñòåíòèðîâàíèÿ ïàöèåíòû áûëè ðàñïðåäå-
ëåíû íà 2 ãðóïïû. Ïåðâóþ ãðóïïó ñîñòàâèëè 42 ïàöè-
åíòà, êîòîðûå ïðèíèìàëè 75ìã êëîïèäîãðåëÿ â äåíü â
êîìáèíàöèè ñ 100 ìã àñïèðèíà; âòîðóþ - 31 ïàöèåíò,
ïîëó÷àâøèé àñïèðèí+êëîïèäîãðåëü +ñïèðàìèöèí (ïî
1 òàáëåòêå 3.000.000IU â äåíü â òå÷åíèå 6-è íåäåëü). Âî
âòîðîé ãðóïïå 12 ïàöèåíòîâ áûëè ñ äèàáåòîì, ó 14-è
îòìå÷àëñÿ äëèííûé ñòåíîç (24,3±4,5ìì).

Ïîâòîðíàÿ êîðîíàðîãðàôèÿ áûëà âûïîëíåíà ñïóñòÿ 6
ìåñÿöåâ è 1 ãîä ïîñëå èìïëàíòàöèè. Ñðåäíèé äèàìåòð
ñîñóäà ó ïàöèåíòîâ ñîñòàâëÿë 3,2±0,4ìì â ïåðâîé ãðóï-
ïå è 3,1±0,3ìì âî âòîðîé ãðóïïå. Àíãèîãðàôè÷åñêèé
ðåñòåíîç îïðåäåëÿëñÿ êàê >50% îñòàòî÷íîãî ñòåíîçà â
ïîðàæåííîì ñîñóäå. Ïîçäíåå ñóæåíèå ïðîñâåòà âû÷èñ-
ëÿëîñü êàê ðàçíèöà ìåæäó ìèíèìàëüíûìè äèàìåòðàìè
ïðîñâåòà ñîñóäà äî è ïîñëå ñòåíòèðîâàíèÿ.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Íà ïðîòÿæåíèè 12-è
ìåñÿöåâ íàáëþäåíèÿ áîëüøèå ñåðäå÷íûå îñëîæíåíèÿ
(ñìåðòü, îñòðûé èíôàðêò ìèîêàðäà ñ Q çóáöîì è áåç
Q çóáöà) íå ðàçâèëèñü íè ó îäíîãî ïàöèåíòà íè I, íè
II ãðóïï. Â I ãðóïïå ó 6-è (14%) ïàöèåíòîâ îòìå÷à-
ëèñü ïðèñòóïû ñòåíîêàðäèè (II-III ÔÊ), ó 4-õ (9,5%)
ÿâëåíèÿ ñåðäå÷íîé íåäîñòàòî÷íîñòè II (NYHA). Ó ïà-
öèåíòîâ II ãðóïïû ýòèõ îñëîæíåíèé íå íàáëþäàëîñü.
Ïîñëå ïîâòîðíîé êîðîíàðîãðàôèè ÷àñòîòà ðåñòåíîçà
â I ãðóïïå ïðåîáëàäàëà ïî ñðàâíåíèþ ñî II ãðóïïîé
(òàáëèöà), ïðè ýòîì ó 6-è ïàöèåíòîâ â 99% íàáëþäà-
ëîñü ñóæåíèå ïðîñâåòà (TIMI I-II). Ðàçâèâøèéñÿ ÂÑÐ
ó ïàöèåíòîâ II ãðóïïû îòëè÷àëñÿ äèôôóçíîñòüþ, îä-
íàêî íå ïðèâîäèë ê ïîëíîé îêêëþçèè ïðîñâåòà, íå-
ñìîòðÿ íà íàëè÷èå òàêèõ ðèñê-ôàêòîðîâ ðåñòåíîçà êàê
äèàáåò, äëèííûé ñòåíîç è àðòåðèè ìàëîãî êàëèáðà.

ÏÅÐÎÐÀËÜÍÎÅ ÏÐÈÌÅÍÅÍÈÅ ÑÏÈÐÀÌÈÖÈÍÀ
ÄËß ÏÐÅÂÅÍÖÈÈ ÐÅÑÒÅÍÎÇÀ ÊÎÐÎÍÀÐÍÛÕ ÀÐÒÅÐÈÉ

Àëåêñèàäè Ý.Ð., Øàáóðèøâèëè Ò.Ø.

Ñåðäå÷íî-ñîñóäèñòàÿ êëèíèêà ã. Òáèëèñè
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Ðèñ. 1. Èñõîäíàÿ àíãèîãðàììà ïðàâîé êîðîíàðíîé àð-
òåðèè (ÏÊÀ)

Òàáëèöà. Ñðàâíèòåëüíàÿ îöåíêà ïîëó÷åííûõ îòäàëåííûõ ðåçóëüòàòîâ

×àñòîòà ðåñòåíîçà I ãðóïïà II ãðóïïà ð 
Ñïóñòÿ 6 ìåñÿöåâ 14,3% 6,4% <0,001 

Ñïóñòÿ 1 ãîä 4,8% 3,2% <0,01 
Áîëüøèå ñåðäå÷íûå îñëîæíåíèÿ (12 ìåñÿöåâ) 0 0  

 

Ðèñ. 2 Ïîñëå óñïåøíîé èìïëàíòàöèè ñòåíòà â ïðà-
âóþ êîðîíàðíóþ àðòåðèþ

Ðèñ. 3. Êîíòðîëüíàÿ êîðîíàðîãðàôèÿ ñïóñòÿ 6 ìåñÿöåâ; îòìå÷àåòñÿ ïîëíàÿ
ïðîõîäèìîñòü ïðàâîé êîðîíàðíîé àðòåðèè, ïðèçíàêè ðåñòåíîçà îòñóòñòâóþò

Òàêèì îáðàçîì, ïåðîðàëüíîå ïðèìåíåíèå ñïèðàìèöè-
íà ñóùåñòâåííî ñíèæàåò àíãèîãðàôè÷åñêîå è êëèíè÷åñ-
êîå ïðîÿâëåíèÿ ðåñòåíîçà ó ïàöèåíòîâ ïðè èñïîëüçîâà-
íèè íåïîêðûòûõ ñòåíòîâ è ìîæåò èñïîëüçîâàòüñÿ äëÿ
ïðåâåíöèè ðåñòåíîçîâ íàðàâíå ñ ïîêðûòûìè ñòåíòàìè.
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SUMMARY

ORAL SPIRAMYCIN FOR PREVENTION OF RES-
TENOSIS IN CORONARY ARTERIES

Aleksiadi E., Shaburishvili T.

Heart and Vascular Clinic, Tbilisi, Georgia

Restenosis is the main problem of percutaneous coronary
intervention (PCI). We investigated influence of oral
Spiramycin (oral 16- cyclic macrolide antibiotic) on rest-
enosis rate after uncovered metal stents implantation. 73
patients with acute myocardial infarction (1month) and
one vessel lesion were divided into two groups. The first
group composed of 42 patients, were treated with 100 mg
aspirin +75 mg clopidogrel per day. The second group
composed of 31 patients (12 patients were diabetic and
14 had long stenosis) received àspirin+ñlopidogrel+
spiramycin (one tablet - 3.000.000 IU per day during 6
weeks). Mean vessel diameter in first group patients was
3,2+0,4 mm; in second group patients was 3,1+0,3 mm.
Angiography was performed twice: after six months of
stent implantation and after an year of stent implantation.
At 12-month follow up there were no major adverse car-
diac events in both groups. Restenosis rate was signifi-

cantly higher in the first group of patients (14,3% vs 6,4%;
p<0,001; 4,8% vs 3,2% p<0,01).

Oral administration of spiramycin for prevention of resteno-
sis is safe and cost-effective in case of uncovered metal stents.

Key words: percutaneous coronary intervention, resten-
osis, uncovered metal stents, spiramycin.

ÐÅÇÞÌÅ

ÏÅÐÎÐÀËÜÍÎÅ ÏÐÈÌÅÍÅÍÈÅ ÑÏÈÐÀÌÈÖÈ-
ÍÀ ÄËß ÏÐÅÂÅÍÖÈÈ ÐÅÑÒÅÍÎÇÀ ÊÎÐÎÍÀÐ-
ÍÛÕ ÀÐÒÅÐÈÉ

Àëåêñèàäè Ý.Ð., Øàáóðèøâèëè Ò.Ø.

Cåðäå÷íî-ñîñóäèñòàÿ êëèíèêà ã. Òáèëèñè

Ïðèìåíåíèå ïîêðûòûõ ñòåíòîâ çíà÷èòåëüíî ñíèçèëî
÷àñòîòó âîçíèêíîâåíèÿ òàêîãî îñëîæíåíèÿ ÷ðåñêîæ-
íîé êîðîíàðíîé àíãèîïëàñòèêè êàê ðåñòåíîç. Îäíàêî,
ñîãëàñíî ïîñëåäíèì äàííûì, èñïîëüçîâàíèå ïîêðû-
òûõ ñòåíòîâ ïðèâîäèò ê ðàçâèòèþ ïîçäíèõ òðîìáîçîâ
â ñòåíòå. Ïåðîðàëüíîå ïðèìåíåíèå àíòèïðîëèôåðàòèâ-
íûõ ïðåïàðàòîâ ÿâëÿåòñÿ àëüòåðíàòèâîé èñïîëüçîâà-
íèþ ïîêðûòûõ ñòåíòîâ.

Ìû èññëåäîâàëè âëèÿíèå ñïèðàìèöèíà per os íà ÷àñ-
òîòó âîçíèêíîâåíèÿ âíóòðèñòåíòîâîãî ðåñòåíîçà ïðè
óñòàíîâëåíèè íåïîêðûòûõ ñòåíòîâ.

73 ïàöèåíòà ñ ïåðåíåñåííûì èíôàðêòîì ìèîêàðäà
(1 ìåñÿö) è åäèíè÷íûì ïîðàæåíèåì ñîñóäà ïîñëå ïðîâå-
äåíèÿ ñòåíòèðîâàíèÿ áûëè ðàñïðåäåëåíû íà 2 ãðóïïû.

I ãðóïïó ñîñòàâèëè 42 ïàöèåíòà, êîòîðûå ïðèíèìàëè
75 ìã êëîïèäîãðåëÿ â äåíü â êîìáèíàöèè ñ 100 ìã àñ-
ïèðèíà, âòîðóþ - 31 ïàöèåíò, ïîëó÷àâøèé àñïèðèí
+êëîïèäîãðåëü +ñïèðàìèöèí (ïî 1 òàáëåòêå
3.000.000IU â äåíü â òå÷åíèå 6-è íåäåëü). Âî II ãðóïïå
12 ïàöèåíòîâ áûëî ñ äèàáåòîì, ó 14-è îòìå÷àëñÿ äëèí-
íûé ñòåíîç. Ñðåäíèé äèàìåòð ñîñóäà ó ïàöèåíòîâ ïåð-
âîé ãðóïïû ñîñòàâèë 3,2±0,4ìì, âòîðîé ãðóïïû -
3,1±0,3ìì. Ïîñëå ïîâòîðíîé êîðîíàðîãðàôèè ñïóñòÿ
6 è 12 ìåñÿöåâ ÷àñòîòà ðåñòåíîçà â I ãðóïïå ïðåîáëà-
äàëà ïî ñðàâíåíèþ ñî II (14,3% vs 6,4%; p<0,001; 4,8%
vs3,2% p<0,01). Íà ïðîòÿæåíèè 12-è ìåñÿöåâ íàáëþ-
äåíèÿ ó ïàöèåíòîâ îáåèõ ãðóïï áîëüøèõ ñåðäå÷íûõ
îñëîæíåíèé íå îòìå÷àëîñü.

Ðåçóëüòàòû ïðîâåäåííûõ èññëåäîâàíèé óñòàíîâèëè,
÷òî ïåðîðàëüíîå ïðèìåíåíèå ñïèðàìèöèíà ïðè èñ-
ïîëüçîâàíèè íåïîêðûòûõ ñòåíòîâ ñíèæàåò ÷àñòîòó ðå-
ñòåíîçà è ñòîèìîñòü ëå÷åíèÿ.
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Over the years, many authors have questioned whether or
not schizophrenia is characterized by genuine cognitive
impairment [6]. Traditionally, significant cognitive impair-
ment was thought to be evident only in elderly deteriorat-
ed patients with schizophrenia [7]. However, over the past
25 years, evidence has accrued to challenge this view. It
is becoming evident that marked cognitive impairment is,
in fact, the norm and often pre-dates the illness [8].

The cognitive deficits associated with schizophrenia have
received increasing attention as potential endophenotypes
of the disorder that could potentially discriminate rela-
tives of patients from controls [10].

Endophenotypes, measurable components along the path-
way between disease and distal genotype, have emerged
as an important concept in the study of complex neuropsy-
chiatric diseases. Endophenotypes for psychiatric disor-
ders must meet certain criteria. Endophenotype is inherit-
ed, associated with the illness and state – independent.
The endophenotype found in affected family members
should be found in nonaffected family members at a higher
rate than in the general population [9].

Reports of cognitive deficits in schizophrenia are open to
some criticism because multiple factors associated with
chronic mental illness (e.g., lower education levels or med-
ication effects) could potentially color performance and
thus limit the conclusions that can be drawn [3]. If cogni-
tive deficits reflect the underlying genetic risk for schizo-
phrenia, it would be beneficial to study first-degree rela-
tives, since they likely share some of the genetic predis-
position for schizophrenia without the aforementioned
complications.

Aim - the current study has attempted to characterize the
prevalence, degree and nature of verbal memory deficit
in schizophrenia and aimed to study verbal memory task
performance in patient with paranoid schizophrenia and

their first degree relatives in order to identify, trait cogni-
tive marker of the disorder.

Due to this we had studied, whether nonpsychotic relatives
of schizophrenic probands had an elevated risk of deficits in
cognitive functioning, and, which specific factors such as
gender, age, education, illness duration, diagnosis and psy-
chopathological symptoms influenced the tests performance.

Material and methods. Twenty schizophrenia inpatients
(10 men; mean age=34.2 years, SD=9.1; mean educa-
tion=13.6 years, SD=2.6) were recruited from the psychi-
atric hospital of Asatiani Psychiatry Research Institute.
All patients met DSM-IV criteria for schizophrenia and
clinically assessed by SANS (negative symptoms) and
SAPS (positive symptoms). The patients had no history
of neurological disease, systemic disease known to involve
CNS functioning, clinically significant head injury, or
mental retardation [1,2,5].

Twenty-eight nonpsychiatric healthy volunteers (14 men;
mean age=35.0 years, SD=10.7; mean education=14.3
years, SD=3.46) were recruited from the community. Con-
trol nonpsychiatric healthy volunteers were excluded for
the same general and medical criteria as the schizophre-
nia patients. They were additionally excluded for any past
or present psychiatric or substance dependence disorders,
as well as if they reported that a first-degree relative had
sought psychiatric treatment.

Twenty-four first-degree relatives of the schizophrenia
inpatients (6 men; mean age=37.25 years, SD=15.24; mean
education=13.7 years, SD=3.67) participated. They were
excluded for the same general and medical criteria as the
schizophrenia patients and the nonpsychiatric compari-
son participants. Diagnostic information was obtained by
interview. All participants provided written informed con-
sent and were paid for their participation. Group charac-
teristics are given in the table 1.

INVESTIGATION OF EXPLICIT VERBAL MEMORY IN PATIENT
WITH PARANOID SCHIZOPHRENIA AND THEIR FIRST DEGREE RELATIVES

Chkonia E., Tsverava L.

Tbilisi State Medical University, Department of Neuromedicine, Psychiatry

Table 1.Group Characteristics

 Patients Relatives Controls 
Male/female 10/10 6/18 14/14 
Age 34.2 (±9.1) 37.25 (±15.24) 35.0 (± 10.7) 
Education (years) 13.6 (±2.60) 13.66 (±3.67) 14.3 (±3.46) 
Diagnose    
Paranoid 14   
Undifferentiated 4   
Residual 2   
Illness Duration 11.86 (±8.551)   
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All participants were administered the California Verbal
Learning Test (CVLT) [4]. CVLT measures capacity for
explicit verbal memory. The test consists of oral presen-
tation of a 16 word “shopping list” (list A) for five imme-
diate recall trial, followed by a single presentation and
recall of a second 16 words “interference” list (list B).

The words are divided to four categories. We measured
mean score of five immediate recall trials (CVLT mean5),
free and category-cued immediate (SFR, SCR) and de-
layed (LFR, LCR) recalls and recognition (CVLTa).

Result and their discussion. A chi-square analysis that
compared the proportion of men and women in each group
indicated the groups were balanced for gender. The groups

did not differ significantly in age (F=0.342, df=2,
p=0,711).

Age was not correlated with test performance within any
group or when groups were combined. Since neither gender
nor age was related to CVLT performance in this study, they
were not considered as factors in the remaining analyses.
With regards of the education level patients did not differ
from their relatives (F=6.27, df=2, p=0.260), while varied
significantly from the controls (F=3.95, df=2, p<0.000) with
post hoc tests indicating that the schizophrenia patients and
their relatives had fewer years of education than healthy com-
parison participants. Education level highly correlated with
test performance (r= 0.266, p = 0.006). Figure shows the
mean group differences in performance on the CVLT test.

V2 
Controls Relatives Patients 

Mean +- 2 SE 

16 

14 

12 

10 

Figure. CVLT test performance across the group

The graph shows that the mean scores in all dimensions for
patients are significantly worse compare to their relatives
and controls. Post-hoc-test proved statistically significant
differences between the groups (table 2). The relatives, in
contrast, did not differ from the controls (p=1.0). Within
the patients group the global verbal memory impairment

did not correlate with age, sex, education and institutional-
ization. However, immediate free and category-cued recall
connects to the illness duration. The test performance mainly
depends on negative symptoms, rather than positive symp-
toms. Though, disorganized behavior connects with both
short and long free and category-cued recalls (table 3).

Table 2. CVLT tests Score Comparison between the groups

Dependent Variable (I) group Mean Difference 
(I-J) Std. Error Sig. 

CVLT (SFR) patients -1.91131(*) .56716 .003 
 relatives 1.91131(*) .56716 .003 
 controls 2.48148(*) .56287 .000 

CVLT (SCR) patients -1.57895(*) .50625 .007 
 relatives 1.57895(*) .50625 .007 
 controls 2.08974(*) .50243 .000 

CVLT(LFR) patients -2.25634(*) .53393 .000 
 relatives 2.25634(*) .53393 .000 
 controls 2.81909(*) .52989 .000 

CVLT(LCR) patients -2.03899(*) .53269 .001 
 relatives 2.03899(*) .53269 .001 
 controls 2.52279(*) .52866 .000 

CVLT(a) patients -3.14696(*) 1.28305 .047 
 relatives 3.14696(*) 1.28305 .047 
 controls 3.99312(*) 1.27336 .006 

 * - the mean difference is significant at the .05 level
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Table 3. Correlation of CVLT performance with Negative and Positive Symptoms

Schizophrenia patients showed significant impairment of
the verbal memory in all domains. In contrast, their first
degree relatives having the same education level as the
patients did not differ considerably from healthy controls.
These results indicate that, probably, the deterioration of
explicit verbal memory is not associated with the diathe-
sis for schizophrenia.

As the test performance did not correlate with severity of
symptoms this finding cannot be attributed to the distract-
ibility due to active psychotic symptoms, or medication
effects. Impaired performance on the CVLT task, a meas-
ure of explicit verbal working memory, appears to be as-
sociated with the cognitive deficits due to the disorder
itself
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SUMMARY

INVESTIGATION OF EXPLICIT VERBAL MEM-
ORY IN PATIENT WITH PARANOID SCHIZO-
PHRENIA AND THEIR FIRST DEGREE RELA-
TIVES

Chkonia E., Tsverava L.

Tbilisi State Medical University, Department of Neuro-
medicine, Psychiatry

The aim of the current study is to characterize the preva-
lence, degree and nature of verbal memory deficit in schiz-
ophrenia; to study verbal memory task performance in
patient with paranoid schizophrenia and their first degree
relatives in order to identify, trait cognitive marker of the
disorder. Besides the authors studied, whether nonpsychot-
ic relatives of schizophrenic probands had an elevated risk
of deficits in cognitive functioning, and, which of specif-
ic factors: gender, age, education, illness duration, diag-
nosis and psychopathological symptoms influenced the
tests performance.

Twenty schizophrenia inpatients (10 men; mean
age=34.2 years, SD=9.1; mean education=13.6 years,
SD=2.6) were recruited from the psychiatric hospital. All
patients met DSM-IV criteria for schizophrenia and clin-
ically assessed by SANS (negative symptoms) and SAPS
(positive symptoms). The patients had no history of neu-
rological disease, systemic disease known to involve CNS
functioning, clinically significant head injury, or mental
retardation. Control group: twenty-eight nonpsychiatric
healthy volunteers (14 men; mean age=35.0 years,
SD=10.7; mean education=14.3 years, SD=3.46) were
recruited from the community.
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Schizophrenia patients showed significant impairment of the
verbal memory in all domains. In contrast, their first degree
relatives having the same education level as the patients did
not differ considerably from healthy controls. These results
indicate that, probably, the deterioration of explicit verbal
memory is not associated with the predisposition for schizo-
phrenia. As the test performance did not correlate with se-
verity of symptoms this finding cannot be attributed to the
distractibility due to active psychotic symptoms, or medica-
tion effects. Impaired performance on the CVLT task, a meas-
ure of explicit verbal working memory, appears to be associ-
ated with the cognitive deficits due to the disorder itself.

Key words: paranoid schizophrenia, verbal memory deficit.

ÐÅÇÞÌÅ

ÈÑÑËÅÄÎÂÀÍÈÅ ÊÐÀÒÊÎÂÐÅÌÅÍÍÎÉ ÂÅÐ-
ÁÀËÜÍÎÉ ÏÀÌßÒÈ Ó ÁÎËÜÍÛÕ ÏÀÐÀÍÎÉÄ-
ÍÎÉ ØÈÇÎÔÐÅÍÈÅÉ È ÈÕ ÏÅÐÂÎÃÎ ÐßÄÀ
ÐÎÄÑÒÂÅÍÍÈÊÎÂ

×êîíèÿ Å.Ä., Öâåðàâà Ë.Ì.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò, äåïàðòàìåíò íåéðîìåäèöèíû, êàôåäðà ïñèõè-
àòðèè

Íà ñåãîäíÿøíèé äåíü îòìå÷àåòñÿ çíà÷èòåëüíîå ïî-
âûøåíèå íàó÷íîãî èíòåðåñà ê íàðóøåíèÿì ïîçíà-

âàòåëüíûõ ïðîöåññîâ ïðè øèçîôðåíèè, êàê ê ïîòåí-
öèàëüíîìó ýíäîôåíîòèïó çàáîëåâàíèÿ. Ýíäîôåíî-
òèï, êàê íàñëåäñòâåííîå è íåçàâèñèìîå îò ñîñòîÿ-
íèÿ, äîëæåí âûÿâèòüñÿ êàê ñðåäè áîëüíûõ, òàê è èõ
íåïñèõîòè÷åñêèõ ðîäñòâåííèêîâ.

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå
îñîáåííîñòåé íàðóøåíèÿ âåðáàëüíîé ïàìÿòè ó áîëü-
íûõ ïàðàíîèäíîé øèçîôðåíèåé è èõ ïåðâîãî ðÿäà
ðîäñòâåííèêîâ äëÿ îïðåäåëåíèÿ íàñëåäñòâåííîãî ìàð-
êåðà çàáîëåâàíèÿ. Èñõîäÿ èç ýòîãî, ìû èçó÷àëè íà-
ñêîëüêî íåïñèõîòè÷åñêèe ðîäñòâåííèêè áîëüíûõ øè-
çîôðåíèåé èìåþò ïîâûøåííûé ðèñê êîãíèòèâíîãî
äåôèöèòà è êàêèå ôàêòîðû (âîçðàñò, ïîë, îáðàçîâàíèå,
äèàãíîç è ïñèõîïàòîëîãè÷åñêèå ñèìïòîìû) âëèÿþò íà
âûïîëíåíèå êîãíèòèâíûõ òåñòîâ.

Ïîêàçàòåëè áîëüíûõ øèçîôðåíèåé ïî âñåì ïàðàìåò-
ðàì áûëè çíà÷èòåëüíî õóæå, â îòëè÷èå îò èõ ðîäñòâåí-
íèêîâ, êîòîðûå ñ òàêèì æå óðîâíåì îáðàçîâàíèÿ íå
îòëè÷àëèñü îò êîíòðîëüíîé ãðóïïû. Ýòîò ðåçóëüòàò, ïî
âñåé âåðîÿòíîñòè, óêàçûâàåò íà òî, ÷òî óõóäøåíèå âåð-
áàëüíîé ïàìÿòè íå ñâÿçàíî ñ ïðåäðàñïîëîæåíèåì ê çà-
áîëåâàíèþ. Òàê êàê ïëîõîå âûïîëíåíèå òåñòîâ íå êîð-
ðåëèðóåò ñ îñòðîòîé ïñèõîïàòîëîãè÷åñêîé ñèìïòîìà-
òèêè è ôàðìàêîòåðàïèåé, òî ïîëó÷åííûé ðåçóëüòàò íå-
âîçìîæíî îáúÿñíèòü íàëè÷èåì ïîçèòèâíîé ñèìïòîìà-
òèêè è ëå÷åíèåì. Ñíèæåíèå âåðáàëüíîé ïàìÿòè, ñêî-
ðåå âñåãî, âûçâàíî óõóäøåíèåì êîãíèòèâíîé ñôåðû,
ñâÿçàííîé ñ ñàìèì çàáîëåâàíèåì.

ÊËÈÍÈ×ÅÑÊÈÅ È ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎ-ÏÑÈÕÎËÎÃÈ×ÅÑÊÈÅ
ÎÑÎÁÅÍÍÎÑÒÈ ÏÎÑÒØÈÇÎÔÐÅÍÈ×ÅÑÊÈÕ ÄÅÏÐÅÑÑÈÉ

Êåí÷àäçå Â.Ã., ×êîíèÿ Å.Ä.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
äåïàðòàìåíò íåéðîìåäèöèíû, êàôåäðà ïñèõèàòðèè

Ïîä ïîñòøèçîôðåíè÷åñêîé äåïðåññèåé (ÏØÄ) ïîä-
ðàçóìåâàåòñÿ äåïðåññèâíûé ýïèçîä, äëèòåëüíîñòüþ îò
2-õ íåäåëü äî 2-õ ëåò, ðàçâèâàþùèéñÿ ïîñëå ðåäóêöèè
îñòðîé ïñèõîòè÷åñêîé ñèìïòîìàòèêè ñ ñîõðàíåíèåì
íåêîòîðûõ ïîçèòèâíûõ è íåãàòèâíûõ ñèìïòîìîâ øè-
çîôðåíèè [2]. Âûäåëåíèå ýòîé íîâîé ðóáðèêè â ïÿòîé
ãëàâå ÌÊÁ-10 â êëàñòåð “øèçîôðåíèÿ è áðåäîâûå ðàñ-

ñòðîéñòâà” îáóñëîâëåíî íåñêîëüêèìè ôàêòîðàìè [8]:
ðîñòîì äåïðåññèâíûõ ñîñòîÿíèé â ïîïóëÿöèè, “äåï-
ðåññèâíûì ñäâèãîì” â òå÷åíèè øèçîôðåíèè è âîçðîñ-
øèì äî 25-30% óðîâíåì äåïðåññèâíîé ñèìïòîìàòèêè
â ñòðóêòóðå ðåìèññèé. Â àìåðèêàíñêîé êëàññèôèêà-
öèè DSM-IV [10] òàêæå âïåðâûå ââåäåíà àíàëîãè÷íàÿ
ðóáðèêà 311.4- “ïîñòïñèõîòè÷åñêàÿ äåïðåññèÿ” (ÏÏÄ).
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Â îòëè÷èå îò ÌÊÁ-10, ýòà ðóáðèêà îòíîñèòñÿ ê êëàñ-
òåðó “ðàññòðîéñòâà íàñòðîåíèÿ”. Â äèàãíîñòè÷åñêèõ
óêàçàíèÿõ îáñóæäàåòñÿ íåîïðåäåëåííîñòü ãåíåçà
ÏØÄ, ïîä÷åðêèâàåòñÿ “èññëåäîâàòåëüñêèé õàðàêòåð”
äàííîé ðóáðèêè, à èõ íîçîëîãè÷åñêàÿ îöåíêà ÿâëÿåò-
ñÿ ïðåäìåòîì äèñêóññèé [6]. Ðàçðåøåíèå ýòèõ âîïðî-
ñîâ ïîçâîëèò óòî÷íèòü êëèíèêî-ïñèõîïàòîëîãè÷åñêîå
ñîäåðæàíèå øèçîôðåíèè êàê íîçîëîãè÷åñêîé åäèíè-
öû è ñîâåðøåíñòâîâàòü åå ñèñòåìàòèêó [4].

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü óñòàíîâëåíèå ïñèõîëî-
ãè÷åñêèõ è êëèíè÷åñêèõ îñîáåííîñòåé ïîñòøèçîôðå-
íè÷åñêèõ äåïðåññèé.

Ìàòåðèàë è ìåòîäû. Ñ öåëüþ èññëåäîâàíèÿ êëèíè-
÷åñêèõ îñîáåííîñòåé ÏØÄ ïðîâîäèëîñü äîëãîñðî÷-
íîå êëèíè÷åñêîå è ýêñïåðèìåíòàëüíî-ïñèõîëîãè÷åñ-
êîå íàáëþäåíèå 28-è ïàöèåíòîâ ñ äèàãíîçîì ïàðàíî-
èäíîé øèçîôðåíèè, â âîçðàñòå îò 25 äî 46 ëåò, èç íèõ
æåíùèí - 18, ìóæ÷èí - 10. Èññëåäîâàíèÿ ïðîâîäèëèñü
âî II ìóæñêîì è III æåíñêîì îòäåëåíèÿõ ÍÈÈ ïñèõè-
àòðèè èì Ì. Àñàòèàíè â 2002-2006 ãã. Â õîäå èññëåäî-
âàíèÿ íàìè èñïîëüçîâàëñÿ àññîöèàòèâíûé ñëîâåñíûé
ýêñïåðèìåíò ïî Çóðàáàøâèëè À.Ä. [1].Â ñî÷åòàíèè ñ
êëèíèêî-êàòàìíåñòè÷åñêèìè íàáëþäåíèÿìè ýòîò òåñò
ïîçâîëÿåò âûÿâèòü ãëóáèíó ïàòîëîãè÷åñêîãî ïðîöåñ-
ñà, çàòðîíóâøåãî äèíàìè÷åñêèå è ôóíêöèîíàëüíûå
ñòðóêòóðû öåíòðàëüíîé íåðâíîé ñèñòåìû, à òàêæå
îñîáåííîñòè èçìåíåíèÿ ëè÷íîñòè â òå÷åíèå áîëåçíè,
âêëþ÷àþùèå ïîðàæåíèå èíòåëëåêòà è âûñøèõ ýìîöèé.
Ïîëó÷åííûå â ðåçóëüòàòå èññëåäîâàíèé äàííûå îáðà-
áàòûâàëèñü êîìïüþòåðíîé ïðîãðàììîé SPSS v.13.0.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Êëèíèêî-êàòàìíåñòè-
÷åñêîå èçó÷åíèå ïîçâîëèëî âûÿâèòü, ñ îäíîé ñòîðî-
íû, îáùèå äëÿ âñåõ áîëüíûõ, ïñèõîïàòîëîãè÷åñêèå ôå-
íîìåíû, îòðàæàþùèå òÿæåñòü è äëèòåëüíîñòü ÏØÄ,
à ñ äðóãîé – óñòàíîâèòü îñîáåííîñòè ÏØÄ, ñâÿçàí-
íûå ñ äèíàìèêîé øèçîôðåíè÷åñêîãî ïðîöåññà. Â ðå-
çóëüòàòå òùàòåëüíîãî êëèíèêî-ïñèõîïàòîëîãè÷åñêîãî
àíàëèçà íàìè â ñèíäðîìîëîãè÷åñêîì àñïåêòå áûëî
óñëîâíî âûäåëåíî ÷åòûðå êëèíè÷åñêèõ âàðèàíòà
ÏØÄ. Èç íèõ äâà - íà àêòèâíîé ñòàäèè øèçîôðåíè-
÷åñêîãî ïðîöåññà: òðåâîæíî-àæèòèðîâàííûé, àñòåíî-
äåïðåññèâíûé (ñîñòîÿíèå áëèçêîå ê ñèíäðîìó “ðàçäðà-
æèòåëüíàÿ ñëàáîñòü “ ïî Áîíãåôôåðó) è äâà - íà ñòà-
äèè îòíîñèòåëüíîé ñòàáèëèçàöèè: âÿëî-àäèíàìè÷åñ-
êèé è äåïðåññèâíî-èïîõîíäðè÷åñêèé âàðèàíòû.

Êëèíè÷åñêàÿ êàðòèíà òðåâîæíî-àæèòèðîâàííîãî âà-
ðèàíòà ÏØÄ îòëè÷àëàñü òÿæåëîé àôôåêòèâíîé ñèìï-
òîìàòèêîé, èäåÿìè ñàìîîáâèíåíèÿ, ïîäîçðèòåëüíîñ-
òè, âðàæäåáíîñòè. Íàáëþäàëàñü âûðàæåííàÿ òðåâîãà
è àæèòàöèÿ, èíîãäà ëîæíûå óçíàâàíèÿ è èëëþçîðíûå
îáìàíû. Òðåâîæíî-äåïðåññèâíûå ïåðåæèâàíèÿ ÷àñòî
íîñèëè äèñôîðè÷åñêèé îòòåíîê (çëîáíîñòü, ìðà÷-

íîñòü, óãðþìîñòü). Íà ôîíå ïîíèæåííîãî íàñòðîåíèÿ
îáíàðóæèâàëàñü ýìîöèîíàëüíàÿ íàïðÿæåííîñòü ñ ãî-
òîâíîñòüþ ê ýìîöèîíàëüíûì âñïûøêàì.

Â ðÿäå ñëó÷àåâ ïñèõîòðàâìèðóþùèå îáñòîÿòåëüñòâà
îêàçûâàëè âëèÿíèå íà äåïðåññèâíûå ïåðåæèâàíèÿ.
Îòìå÷àëèñü àãðèïíè÷åñêèå ðàññòðîéñòâà, ñóåòëèâîñòü,
òðåâîæíàÿ âåðáèãåðàöèÿ. Èíîãäà â ñòàòóñå áîëüíûõ
àæèòàöèÿ ìîãëà ÷åðåäîâàòüñÿ ñ çàòîðìîæåííîñòüþ.

Àñòåíî-äåïðåññèâíûé âàðèàíò ÏØÄ ïðîÿâëÿåòñÿ â
ïîäàâëåííîì íàñòðîåíèè, ñóæåíèè ýìîöèîíàëüíûõ
êîíòàêòîâ, ïîòåðå èíèöèàòèâû, ÿâëåíèÿõ äåïåðñîíà-
ëèçàöèè è äåðåàëèçàöèè, âïëîòü äî “ïñèõè÷åñêîé àíå-
ñòåçèè”, ÷óâñòâàõ áåçûñõîäíîñòè, âîçíèêíîâåíèè ñó-
èöèäàëüíûõ ìûñëåé. Õàðàêòåðíà îáùàÿ ïåññèìèñòè-
÷åñêàÿ îöåíêà íàñòîÿùåãî è áóäóùåãî. Êîëåáàíèÿ àô-
ôåêòà áûëè ñëàáî âûðàæåíû. Ðåäêî íàáëþäàëèñü ñòó-
ïîðîçíûå è ñóáñòóïîðîçíûå ñîñòîÿíèÿ, ÷àùå - ñîìà-
òî-âåãåòàòèâíûå êîìïîíåíòû äåïðåññèè. Ñ òå÷åíèåì
âðåìåíè çàáîëåâàíèå ïðèîáðåòàëî ìîíîòîííûé õàðàê-
òåð ñ ïåðèîäàìè äâèãàòåëüíîãî âîçáóæäåíèÿ, êîòîðûå
áûëè îáóñëîâëåíû óñèëåíèåì ãàëëþöèíàöèé. Ýìîöè-
îíàëüíûé ôîí îñòàâàëñÿ ïîíèæåííûì, àôôåêò ñòðàõà
è òðåâîãè ñìåíÿëñÿ ïîäàâëåííîñòüþ, ñëàáîäóøèå íà-
äîëãî è ïðî÷íî ñòàíîâèëîñü âåäóùèì çâåíîì ýìîöèî-
íàëüíîé ëàáèëüíîñòè. Âÿëî-àäèíàìè÷åñêèé âàðèàíò
õàðàêòåðèçîâàëñÿ äåïðåññèâíûì ñîñòîÿíèåì, ñî÷åòàí-
íûì ñ îòíîñèòåëüíî íåãëóáîêèì àôôåêòîì è íåñêîëü-
êî áåäíûì äåïðåññèâíûì ñîäåðæàíèåì. Íàñòðîåíèå
áûëî ïîíèæåíî, îäíàêî ñèëüíîé òîñêè è âûðàæåííûõ
èäåé ñàìîîáâèíåíèÿ íå íàáëþäàëîñü. Áîëüíûå ÷àñòî
áûëè çàòîðìîæåíû, àäèíàìè÷íû. Ó áîëüøèíñòâà èç
íèõ îòìå÷àëèñü áåññîííèöà, ïîòåðÿ àïïåòèòà, ïîõó-
äàíèå, çàïîðû. Ïîäàâëåííîå íàñòðîåíèå èíîãäà ñî÷å-
òàëîñü ñ ðàçäðàæèòåëüíîñòüþ, ýãîöåíòðè÷åñêèìè ïðè-
òÿçàíèÿìè, íåïðèÿçíåííûì îòíîøåíèåì ê îêðóæàþ-
ùåìó; ïðîÿâëÿëèñü ïðèçíàêè àïàòèè, âÿëîñòè. Â ðÿäå
ñëó÷àåâ äåïðåññèÿ â óñêîðåííîì òåìïå äîñòèãàëà âû-
ñîêîãî óðîâíÿ ñ îõâàòîì èäåàòîðíîé ñôåðû. Òàêèå
áîëüíûå ÷àñòî íàõîäèëèñü â ïîñòåëè, ïîðîé â îäíî-
îáðàçíîé è íåóäîáíîé ïîçå, íå ðåàãèðóÿ íà îêðóæàþ-
ùåå, ìîãëè ïî íåñêîëüêó äíåé íè ñ êåì íå îáùàòüñÿ,
îñòàâàÿñü îòãîðîæåííûìè.

Êëèíè÷åñêàÿ êàðòèíà äåïðåññèâíî-èïîõîíäðè÷åñêîãî
âàðèàíòà ÏØÄ õàðàêòåðèçîâàëàñü ñî÷åòàííîñòüþ òðå-
âîæíîãî è ìåëàíõîëè÷åñêîãî àôôåêòîâ ñ ïåðåæèâàíè-
ÿìè ìàëîöåííîñòè, ìíîæåñòâîì ñîìàòè÷åñêèõ æàëîá
è îïàñåíèé çà ñâîå çäîðîâüå, óâåðåííîñòüþ â íàëè÷èè
òÿæåëîãî íåèçëå÷èìîãî çàáîëåâàíèÿ. Áîëüíûå ôèêñè-
ðîâàíû íà ïëîõîì ñàìî÷óâñòâèè âïëîòü äî èïîõîíä-
ðè÷åñêîãî áðåäà. Îòìå÷àåòñÿ îáèëèå ñåíåñòîïàòèé,
ýëåìåíòîâ ñèíäðîìà ïñèõè÷åñêîãî àâòîìàòèçìà. Èäåè
ñàìîîáâèíåíèÿ îòñóòñòâîâàëè. Îíè âîçíèêàëè òîëüêî
â ìîìåíò íàèáîëüøåãî ðàçâèòèÿ äåïðåññèè. Èïîõîíä-



GEORGIAN MEDICAL NEWS
No 9 (150) 2007

© GMN 19

ðè÷åñêèé ñèíäðîì áûë ïðåäñòàâëåí ðàçëè÷íûìè âà-
ðèàíòàìè: ñåíåñòîïàòè÷åñêèì, àëãè÷åñêèì, îáñåññèâ-
íî-ôîáè÷åñêèì â ðàçëè÷íûõ èõ ñî÷åòàíèÿõ.

Íàðÿäó ñ èññëåäîâàíèÿìè êëèíè÷åñêèõ âàðèàíòîâ
ÏØÄ ïðè ïàðàíîèäíîé øèçîôðåíèè â çàäà÷ó èññëå-
äîâàíèÿ âõîäèëî èçó÷åíèå âîçìîæíîñòè îöåíêè ñòå-
ïåíè âêëþ÷åíèÿ â ñòðóêòóðó ëè÷íîñòè ïàòîëîãèè ïî-
çíàâàòåëüíî-ìûñëèòåëüíûõ ïðîöåññîâ è óòî÷íåíèå
îïðåäåëåííûõ ïñèõîïàòîëîãè÷åñêèõ, íåéðîäèíàìè-
÷åñêèõ ñäâèãîâ â ñòðóêòóðå ëè÷íîñòè.

Àññîöèàòèâíûé ñëîâåñíûé ýêñïåðèìåíò. Ñëîâåñíûé
ýêñïåðèìåíò ïðåäíàçíà÷àåòñÿ äëÿ èññëåäîâàíèÿ âûñ-
øåé íåðâíîé äåÿòåëüíîñòè, â ïåðâóþ î÷åðåäü, íàèáî-
ëåå ñëîæíûõ åå ñòðóêòóð - çàòåì ñèãíàëüíîé ñèñòåìû
[5]. Ïîñðåäñòâîì ñëîâåñíîãî ýêñïåðèìåíòà ìîæíî óëî-
âèòü òîí÷àéøèå èçìåíåíèÿ êîðêîâûõ ïðîöåññîâ, êî-
òîðûå ïðîèñõîäÿò ñ ìîìåíòà ïîïàäàíèÿ ñëîâà-ðàçäðà-
æèòåëÿ âïëîòü äî ïîÿâëåíèÿ îòâåòíîé ðåàêöèè. Â îí-
òîãåíåçå âòîðîé ñèãíàëüíîé ñèñòåìû ñëåäóåò âûäåëèòü
ðàçíûå óðîâíè (ýòàïû) ñëîâåñíîé ðåàêöèè, â çàâèñè-
ìîñòè îò ãëóáèíû ïàòîëîãè÷åñêîãî ïðîöåññà, çàòðî-
íóâøåãî äèíàìè÷åñêèå è ôóíêöèîíàëüíûå ñòðóêòóðû
ýòîé ñèñòåìû, à òàêæå îò îñîáåííîñòåé èçìåíåíèÿ
ëè÷íîñòè â òå÷åíèå áîëåçíè, âêëþ÷àþùèå ïîðàæåíèÿ
èíòåëëåêòà è âûñøèõ ýìîöèé [9].

Íà îñíîâàíèè ïðåäïîñûëîê ïàòîíåéðîäèíàìè÷åñêîãî
àíàëèçà ñóùíîñòè êëèíè÷åñêèõ ïðîÿâëåíèé, àêàäåìè-
êîì Çóðàáàøâèëè À.Ä. åùå â 1953 ã. ïðåäëîæåíà ìîäè-
ôèêàöèÿ ñëîâåñíîãî ýêñïåðèìåíòà, ïîñòðîåííàÿ ïî
ïðèíöèïó ñåìàíòè÷åñêîãî óñëîæíåíèÿ ñëîâ-ðàçäðàæè-
òåëåé [1]. Àññîöèàòèâíûé ýêñïåðèìåíò äàåò âîçìîæ-
íîñòü îöåíèòü ñòåïåíü âêëþ÷åíèÿ â ñòðóêòóðó ëè÷íîñ-
òè ïàòîëîãèè ïîçíàâàòåëüíî-ìûñëèòåëüíûõ ïðîöåññîâ,
âûÿâèòü íå òîëüêî êîíôëèêòíóþ ñèòóàöèþ, íî è óòî÷-
íèòü îïðåäåëåííûå ïñèõîïàòîëîãè÷åñêèå, íåéðîäèíà-
ìè÷åñêèå ñäâèãè â ñòðóêòóðå ëè÷íîñòè.

Ìåòîäèêà ïðîâåäåíèÿ àññîöèàòèâíîãî ýêñïåðèìåíòà
çàêëþ÷àåòñÿ â ñëåäóþùåì: èñïûòóåìîìó, â êà÷åñòâå
ðàçäðàæèòåëÿ, ïðåäëàãàåòñÿ ãðóïïà ñëîâ (â áîëüøèí-
ñòâå ñëó÷àåâ îò 10 äî 12), çàñåêàåòñÿ âðåìÿ îò ïîäà÷è
ñëîâà-ðàçäðàæèòåëÿ äî îòâåòà. Ñëîâà ïîäàþòñÿ ñ èí-
òåðâàëîì 3-5 ñåêóíä. Àâòîð ïðåäëàãàåò 8 âàðèàíòîâ
ãðóïïèðîâêè ðàçäðàæèòåëåé ïî ìåðå èõ ñåìàíòè÷åñêîé
ñëîæíîñòè. Íàìè ïðèìåíÿëèñü 4 âàðèàíòà: 1) ñëîâåñ-
íûå ðàçäðàæèòåëè - èìåíà ñóùåñòâèòåëüíûå, 2) ãëàãî-
ëû, 3) îòãëàãîëüíûå ñóùåñòâèòåëüíûå, 4) èìåíà ïðèëà-
ãàòåëüíûå. Îòâåòû âî âñåõ ñëó÷àÿõ áûëè óñòíûìè.

Äëÿ îöåíêè äàííûõ àññîöèàòèâíîãî ýêñïåðèìåíòà
ïðèìåíÿëèñü êðèòåðèè: 1) âûñøèå èëè ëîãè÷åñêèå
àññîöèàöèè; 2) ïðîñòûå èëè êîíêðåòíûå îòâåòû;
3) íèçøèå èëè ïàòîëîãè÷åñêèå îòâåòû (ýõîëàëèè, ïåð-

ñåâåðàöèè, ñòåðåîòèïèè, ìóòèçì è äð.). Ó÷èòûâàëñÿ
òàêæå ïîêàçàòåëü ëàòåíòíîãî ïåðèîäà (îò ïîäà÷è ñëî-
âà-ðàçäðàæèòåëÿ äî îòâåòíîé ðåàêöèè). Íîðìîé ïðè-
íÿòî ñ÷èòàòü 1,5-2 ñåêóíäû.

Èçó÷åíèå àññîöèàòèâíûõ ïðîöåññîâ âûÿâèëî çíà÷è-
òåëüíîå èçìåíåíèå ëàòåíòíîãî ïåðèîäà â ñòîðîíó óä-
ëèíåíèÿ ïðè âñåõ òèïàõ ÏØÄ è äîìèíèðîâàíèå ïðî-
ñòûõ, ïàòîëîãè÷åñêèõ îòâåòîâ. Ïîëíîñòüþ îòñóòñòâî-
âàëè âûñøèå èëè ëîãè÷åñêèå àññîöèàöèè.

Äî íà÷àëà àêòèâíîé òåðàïèè (ôåâàðèí, ðåêñåòèí) ïðè
òðåâîæíî-àæèòèðîâàííîé ÏØÄ íàèáîëåå ÷àñòû ýêñò-
ðàñèãíàëüíûå îòâåòû (35,5±7%), ýõîëàëèè (43,4±7%)
è ïåðñåâåðàöèè (8,8±4%). Âñòðå÷àþòñÿ òàêæå ñòåðåî-
òèïíûå îòâåòû è ôåíîìåíû ìèìîãîâîðåíèÿ, êðàéíå
ðåäêè îòâåòû òèïà äîïîëíåíèé è îïðåäåëåíèé è îòâå-
òû ïî ñîçâó÷èþ. Âÿëî-àäèíàìè÷åñêèé âàðèàíò ÏØÄ
îòëè÷àåòñÿ äîìèíèðîâàíèåì ýõîëàëèé (68,4±7%) è
ïåðñåâåðàöèé (24,6±6%) ïðè íåçíà÷èòåëüíîé âûðà-
æåííîñòè ýêñòðàñèãíàëüíûõ, ñòåðåîòèïíûõ îòâåòîâ è
ìóòèçìà. Â àññîöèàöèÿõ ïðè äåïðåññèâíî-èïîõîíäðè-
÷åñêîé ÏØÄ ïðåâàëèðóþò ýêñòðàñèãíàëüíûå îòâåòû
(37,5±7%) è ýõîëàëèè (32,6±6%), ÷àùå âñòðå÷àþòñÿ
îòâåòû ïî ñîçâó÷èþ è ïåðñåâåðàöèè. Àñòåíî-äåïðåñ-
ñèâíàÿ ÏØÄ õàðàêòåðèçóåòñÿ ïðåîáëàäàíèåì ýêñòðà-
ñèãíàëüíûõ îòâåòîâ (45,8±7%) è ýõîëàëèé (34,8±7%),
íåðåäêèìè îòâåòàìè òèïà îïðåäåëåíèé è äîïîëíåíèé
(6,2±2%) è ïî ñîçâó÷èþ (8,7±4%) (òàáëèöà).

Ïðîâåäåííîå ëå÷åíèå (ðåêñåòèí, ôåâàðèí) âíåñëî ñó-
ùåñòâåííûå èçìåíåíèÿ â äàííûå àññîöèàòèâíîãî ýêñ-
ïåðèìåíòà. Îòìå÷åíà òåíäåíöèÿ ê íîðìàëèçàöèè ëàòåí-
òíîãî ïåðèîäà, óâåëè÷åíèþ êîíêðåòíûõ îòâåòîâ, óìåíü-
øåíèþ íèçøèõ, ïàòîëîãè÷åñêèõ àññîöèàöèé òèïà ñòå-
ðåîòèïèé, ýõîëàëèé, ìóòèçìà. Èñêëþ÷åíèå ñîñòàâèëî
âÿëî-àäèíàìè÷åñêàÿ äåïðåññèÿ, ïðè êîòîðîé èçìåíåíèé
â îòâåòàõ ïðàêòè÷åñêè íå îòìå÷àëîñü.

Àññîöèàòèâíûé ýêñïåðèìåíò âûÿâèë êà÷åñòâåííîå
èçìåíåíèå ñëîâåñíûõ îòâåòîâ ïî ìåðå óñëîæíåíèÿ
ñåìàíòè÷åñêîé ïðèðîäû ñëîâ-ðàçäðàæèòåëåé, êîëåáà-
íèå ëàòåíòíîãî ïåðèîäà ñ ïðîâàëàìè, äîìèíèðîâàíèå
íèçøèõ ïàòîëîãè÷åñêèõ àññîöèàöèé ïðè êðàéíåé ñêóä-
íîñòè âûñøèõ, ëîãè÷åñêèõ.

Èññëåäîâàíèå àññîöèàòèâíîé äåÿòåëüíîñòè ïî ìåòî-
äó Çóðàáàøâèëè À.Ä. âûÿâèëî çíà÷èòåëüíûå êà÷å-
ñòâåííûå è êîëè÷åñòâåííûå èçìåíåíèÿ ñëîâåñíûõ îò-
âåòîâ, ñâèäåòåëüñòâóþùèå î òîðìîæåíèè êîðêîâûõ
îòäåëîâ ðå÷åâûõ ôóíêöèé. Íàëè÷èå ýõîëàëè÷åñêèõ,
ïåðñåâåðàòèâíûõ, ñòåðåîòèïíûõ è äðóãèõ, ò.í. íèçøèõ
èëè ïàòîëîãè÷åñêèõ, îòâåòîâ óêàçûâàåò íà äåôèöèò
âîçìîæíîñòè ñîçäàíèÿ íîâûõ ïîñëåäîâàòåëüíûõ ïðåä-
ñòàâëåíèé è òåíäåíöèþ ëè÷íîñòè ê ïåðåêëþ÷åíèþ íà
áîëåå íèçêèå ñòóïåíè îíòîãåíåòè÷åñêîé èåðàðõèè [3].
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Òàáëèöà. Äàííûå ýêñïåðèìåíòàëüíî-ïñèõîëîãè÷åñêîãî èññëåäîâàíèÿ
ïî ìåòîäó àññîöèàòèâíîãî ýêñïåðèìåíòà

schizophrenia: a study of prevalence and treatment. Br. J.
Psychiatry 1996; 149: 228-229.
7. Hafner H., Maurer K., Trendler G., an der Heiden W.,
Schmidt M., Konnecke R. Schizophrenia and depression:
Challenging the paradigm of two separate diseases-A con-
trolled study of schizophrenia. Schizophrenia Research
2005; 77 (1): 11-24.
8. Lam R.W.et al. The validiti of atypical depression DSM-
IV. Compr. Psychiatry 1996; vol. 37 (6): 375-383.
9. Perenyi A., Norman T., Hopwood M., Burrows G. Neg-
ative symptoms, depression and parkinsonian symptoms
in chronic, hospitalised schizophrenic patients. Journal of
affective disorders 2002; 48 (2): 163-169.
10. Siris S.G., Depression in schizophrenia. Am J Psychi-
atry 2000; 1572: 1379-1389.

SUMMARY

CLINICAL AND EXPERIMENTAL-PSYCHOLOG-
ICAL DATA OF POST-SCHIZOPHRENIC DEPRES-
SION VG

Kenchadze V., Chkonia E.

Tbilisi State Medical University, Neuromedicine Depart-
ment, Psychiatry

Since depressive symptoms (SDS) are prevalent under-
recognized and clinically important problems in patients
with schizophrenia, the pattern of symptoms and associ-

Âèäû ÏØÄ Òðåâîæíî-
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Îòíîñèòåëüíàÿ íîðìà 1,8+2% 4,7±3% 0,2+2% 0,3+2% 2,1±2% 4,3±3% 2,8±2% 2,9±2% 
Îòêëîíåíèå îò íîðìû 98,2±2% 95,3±2% 99,8±2% 95,7±2% 97,9±2% 95,7±2% 97,2±2% 97,2±2% 
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îò íîðìû óêîðî÷åíèå - - - - - - - - 

âûñøèå ëîãè÷åñêèå îòâåòû - - - - - - - - 
îïðåäåëåíèÿ, 
äîïîëíåíèÿ 0,7+2% 5,4±2% - - 2,6±2% 8,9±4% 6,2±2% 8,1±4% 

îòâåòû ïî 
ñîçâó÷èþ 1,5+2% 3,8±2% - - 10,8±4% 13,5±5% 8,7±4% 12,1±5% ïðîñòûå 

êîíêðåòíûå 
îòâåòû ýêñòðà-

ñèãíàëüíûå 
îòâåòû 

35,7±7% 44,8±7% 2,8±2% 3,4±3% 37,5±7% 41,8±7% 45,8±7% 49,4±7% 

ýõîëàëèè 43,4±7% 31,5±6% 68,4±7% 61,6±7% 32,6±6% 41,8±7% 45,8±7% 49,4±7% 
ïåðñåâåðàöèè 8,8±4% 5,7±4% 24,6±6% 25,8±6% 12,8±5% 5,4±2% 3,5±3% 1,1±2% 
ñòåðåîòèïû 4,1±3% 4,9±3% 2,1±2% 7,8±4% 2,7±2% - - - 
ìèìîãîâîðåíèå 5,8±4% 3,9±3% - - - - 0,9±2% 0,8±2% 
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ìóòèçì - - 2,0+2% 1,4+2% - - - - 
 

ïðèìå÷àíèå: * - äîñòîâåðíî äëÿ óêàçàííîãî óðîâíÿ çíà÷èìîñòè ð=0,1

Òàêèì îáðàçîì, óñòàíîâëåííûå íàìè îñîáåííîñòè
ÏØÄ, âîçíèêàþùèå ïîñëå çàâåðøåíèÿ øèçîôðåíè-
÷åñêîãî ïñèõîòè÷åñêîãî ïðèñòóïà, ðàçëè÷àþòñÿ â øè-
ðîêèõ ïðåäåëàõ è èìåþò îïðåäåëåííîå ïðîãíîñòè÷åñ-
êîå çíà÷åíèå. Îáíàðóæåíà ýôôåêòèâíîñòü ñåëåêòèâ-
íûõ èíãèáèòîðîâ îáðàòíîãî çàõâàòà ñåðîòîíèíà (ôå-
âàðèí, ðåêñåòèí) â èõ âîçäåéñòâèè íà ïîñòøèçîôðå-
íè÷åñêèå äåïðåññèè.
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ated features of depressive symptoms, as well, as inclu-
sion of psychopathology and neurodynemic variations in
personality structure of patients with chronic schizophre-
nia deserve more investigation.

The aim of the research was to identify clinical and ex-
perimental-psychological features of post-schizophrenic
depression. The longitudinal study has been designed to
investigate patients with paranoid schizophrenia. As a re-
sult of the careful clinical and psychological analyses due
to psychopathology we defined four types of depression.
From which two types of depression – agitated and asthen-
ic prevailed in active phase of schizophrenia and remained
two hypochondriac and apathyc mainly occurred during
stabilization. This finding would have prognostic value.

The authors examined personality changes leaded by cog-
nitive symptoms and specified psychopathological and
neurodynamical input in alteration of personality struc-
ture with word association experiment by A.D. Zurabash-
vili. As the semantics of trigger words became more com-
plex the qualitative impairment deepened. Lower patho-
logical associations have overcome scanty logical think-
ing and fluctuation of latency time since thought block-
ing became prominent.

SSRI (Fevarin, Rexetin) appeared especially effective in
treatment of certain type of post-schizophrenic depression.

Key words: depressive symptoms, chronic schizophrenia,
paranoid schizophrenia,  post-schizophrenic depression.

ÐÅÇÞÌÅ

ÊËÈÍÈ×ÅÑÊÈÅ È ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎ-ÏÑÈÕÎËÎÃÈ×ÅÑÊÈÅ
ÎÑÎÁÅÍÍÎÑÒÈ ÏÎÑÒØÈÇÎÔÐÅÍÈ×ÅÑÊÈÕ ÄÅÏÐÅÑÑÈÉ

Êåí÷àäçå Â.Ã., ×êîíèÿ Å.Ä.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
äåïàðòàìåíò íåéðîìåäèöèíû, êàôåäðà ïñèõèàòðèè

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü ýêñïåðèìåíòàëüíî-ïñè-
õîëîãè÷åñêîå èññëåäîâàíèå ïîñòøèçîôðåíè÷åñêèõ
äåïðåññèé (ÏØÄ) è óñòàíîâëåíèå èõ êëèíè÷åñêèõ
îñîáåííîñòåé. Ñ öåëüþ èññëåäîâàíèÿ êëèíè÷åñêèõ
îñîáåííîñòåé ÏØÄ ïðîâåäåíî äîëãîñðî÷íîå êëèíè-
÷åñêîå è ïñèõîëîãè÷åñêîå íàáëþäåíèå 28-è ïàöèåí-
òîâ ñ äèàãíîçîì ïàðàíîèäíîé øèçîôðåíèè. Â ðåçóëü-
òàòå òùàòåëüíîãî êëèíèêî-ïñèõîïàòîëîãè÷åñêîãî
àíàëèçà íàìè â ñèíäðîìîëîãè÷åñêîì àñïåêòå óñëîâ-
íî âûäåëåíû ÷åòûðå êëèíè÷åñêèõ âàðèàíòà ÏØÄ, èç
íèõ äâà - íà àêòèâíîé ñòàäèè øèçîôðåíè÷åñêîãî ïðî-
öåññà: òðåâîæíî-àæèòèðîâàííûé, àñòåíî-äåïðåññèâ-
íûé è äâà - íà ñòàäèè îòíîñèòåëüíîé ñòàáèëèçàöèè:

âÿëî-àäèíàìè÷åñêèé è äåïðåññèâíî-èïîõîíäðè÷åñ-
êèé. Íàðÿäó ñ èññëåäîâàíèÿìè êëèíè÷åñêèõ âàðèàí-
òîâ ÏØÄ ïðè ïàðàíîèäíîé øèçîôðåíèè, â çàäà÷ó èñ-
ñëåäîâàíèÿ âõîäèëî èçó÷åíèå âîçìîæíîñòè îöåíêè
ñòåïåíè âêëþ÷åíèÿ â ñòðóêòóðó ëè÷íîñòè ïàòîëîãèè
ïîçíàâàòåëüíî-ìûñëèòåëüíûõ ïðîöåññîâ è óòî÷íåíèå
îïðåäåëåííûõ ïñèõîïàòîëîãè÷åñêèõ, íåéðîäèíàìè-
÷åñêèõ ñäâèãîâ â íåé ìåòîäîì àññîöèàòèâíîãî ñëî-
âåñíîãî ýêñïåðèìåíòà ïî ìåòîäó àêàäåìèêà Çóðàáàø-
âèëè À.Ä. Îáíàðóæåíà ýôôåêòèâíîñòü ñåëåêòèâíûõ
èíãèáèòîðîâ îáðàòíîãî çàõâàòà ñåðîòîíèíà (ôåâàðèí,
ðåêñåòèí) â èõ âîçäåéñòâèè íà ïîñòøèçîôðåíè÷åñ-
êèå äåïðåññèè.
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Íàðóøåíèåì ñíà, ïî äàííûì ëèòåðàòóðû, ñòðàäàþò îò
30 äî 55% íàñåëåíèÿ ïëàíåòû [2,4,6]. Îäíàêî, ïî ýòî-
ìó ïîâîäó ðåäêî îáðàùàþòñÿ çà ìåäèöèíñêîé ïîìî-
ùüþ è æàëîáû î íàðóøåíèè ñíà âñòðå÷àþòñÿ ïðåèìó-
ùåñòâåííî â ïåðå÷íå èíûõ æàëîá ñîìàòè÷åñêîãî, ëèáî
ïñèõîíåâðîëîãè÷åñêîãî õàðàêòåðà. Ðàññòðîéñòâî ñíà
âêëþ÷àåò â ñåáÿ êàê íàðóøåíèå ñîñòîÿíèÿ ñíà, òàê è
áîäðñòâîâàíèÿ. Òåðìèí èíñîìíèÿ èñïîëüçóåòñÿ äëÿ
îáúÿñíåíèÿ ëþáûõ óõóäøåíèé äëèòåëüíîñòè, ãëóáè-
íû è îñâåæàþùåãî âëèÿíèÿ ñíà. Èíñîìíèÿ â DSM-IV
îïðåäåëÿåòñÿ êàê äåôèöèò êà÷åñòâà è êîëè÷åñòâà ñíà,
íåîáõîäèìîãî äëÿ íîðìàëüíîé äíåâíîé äåÿòåëüíîñ-
òè [4]. Ñîãëàñíî ÌÊÁ-10 ïîä èíñîìíèåé, ãèïåðñîì-
íèåé è íàðóøåíèÿìè ðèòìà ñíà ïîäðàçóìåâàþòñÿ «ïåð-
âè÷íî ïñèõîãåííûå ñîñòîÿíèÿ ñ ýìîöèîíàëüíî îáóñ-
ëîâëåííûì íàðóøåíèåì êà÷åñòâà, äëèòåëüíîñòè èëè
ðèòìà ñíà» [2,4,6]. Ïî ìíåíèþ ó÷åíûõ-èññëåäîâàòå-
ëåé, îñíîâíîé ïðîáëåìîé 28-45% íàñåëåíèÿ ÿâëÿåòñÿ
èíñîìíèÿ [1,5]. Îò 8 äî 15% âçðîñëîãî íàñåëåíèÿ ÑØÀ
ïðåäúÿâëÿþò ÷àñòûå èëè ïîñòîÿííûå æàëîáû íà ïëî-
õîé èëè íåäîñòàòî÷íûé ñîí [6-8]. Íàðóøåíèå ñíà ìî-
æåò ðàçâèòüñÿ â ëþáîì âîçðàñòå. Íåñìîòðÿ íà ñóùå-
ñòâîâàíèå ìíîæåñòâà òåîðèé, íåêîòîðûå ôóíêöèè ñíà
ïî ñåé äåíü îñòàþòñÿ íåÿñíûìè.

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå èíñîìíèè ó
çäîðîâûõ ëèö, óñòàíîâëåíèå åå áèîõèìè÷åñêèõ àñïåê-
òîâ, îïðåäåëåíèå âçàèìîñâÿçè ìåæäó èíñîìíèåé è
äåïðåññèåé; îöåíêà óðîâíÿ äåïðåññèè è îïðåäåëåíèå
ïóòåé åå ïðåâåíöèè.

Màòåðèàë è ìåòîäû. Íàìè íàáëþäàëèñü 100 çäî-
ðîâûõ ëèö â âîçðàñòå îò 16 äî 75 ëåò, èç íèõ 50
æåíùèí è 50 ìóæ÷èí. Ñ ïðèìåíåíèåì äåïðåññèâ-
íîãî âîïðîñíèêà Ãàìèëüòîíà (HAM-Ä) îïðåäåëÿ-
ëè ïîêàçàòåëü ñåðîòîíèíà â òðîìáîöèòàõ ïëàçìû
êðîâè îñíîâíûì ïðèíöèïîì êîíêóðåíòíîãî ELISA.
Óñòàíàâëèâàëè òàêæå áîëüøóþ äåïðåññèþ (DSM-III)
ñ ó÷åòîì ñëåäóþùèõ äèàãíîñòè÷åñêèõ êðèòåðèåâ:
À - äèñêîìôîðòíîå íàñòðîåíèå; B (I) – ïëîõîé àï-
ïåòèò è çíà÷èòåëüíàÿ ïîòåðÿ âåñà; B(II) – áåññîí-
íèöà, B(III) – ïñèõîìîòîðíàÿ âîçáóäèìîñòü; B(IV)
– ïîíèæåíèå èíòåðåñîâ; B (V) – ïîíèæåíèå ýíåð-
ãèè, ñëàáîñòü; B(VI) – ÷óâñòâî âèíû è ñàìîîáâè-
íåíèÿ; B(VII) – ïîíèæåíèå ðàññóäèòåëüíîñòè è
ðàññóäêà. Øêàëà äåïðåññèè Ãàìèëüòîíà ïîçâîëÿåò
îïðåäåëèòü òèïû áåññîííèöû: íà÷àëüíóþ, óìåðåí-
íóþ, ïîçäíþþ è ãåíåðàëèçîâàííóþ. Ñîîòâåòñòâèå
ïîêàçàòåëåé HAM-D äèàãíîçó ïî DSM-IV óêàçû-

âàåò: 0-7 - îòñóòñòâèå äåïðåññèè, 8-12 - ëåãêàÿ äåï-
ðåññèÿ, 3-17 – óìåðåííàÿ äåïðåññèÿ, 18-29 – òÿæå-
ëàÿ äåïðåññèÿ, 30 è áîëåå îáîçíà÷àåò î÷åíü òÿæå-
ëîå ðàññòðîéñòâî. Â òðîìáîöèòàõ ïëàçìû êðîâè ïî-
êàçàòåëü ñåðîòîíèíà îïðåäåëÿëè ïîñðåäñòâîì îñíîâ-
íîãî ïðèíöèïà êîíêóðåíòíîãî ELISA. Êîíêóðåíöèÿ
ïðîèñõîäèò ìåæäó áèîòèíèðîâàííûìè è íåáèîòè-
íèðîâàííûìè àíòèãåíàìè ïî îòíîøåíèþ ê ôèêñè-
ðîâàííîìó ÷èñëó àíòèòåë-ñîåäèíèòåëüíûõ ñàéòîâ.
×èñëî áèîòèíèðîâàííûõ àíòèãåíîâ, ñâÿçàííûõ ñ àí-
òèòåëàìè, îáðàòíîïðîïîðöèîíàëüíî ÷èñëó êîíöåí-
òðàöèè àíàëèòè÷åñêèõ ïðîá.

Êîíòðîëüíóþ ãðóïïó ñîñòàâèëè 100 çäîðîâûõ äîáðî-
âîëüöåâ. Ó÷àñòíèêàìè èññëåäîâàíèÿ ãàðàíòèðîâàëàñü
àíîíèìíîñòü. Ñàìûì ðàñïðîñòðàíåííûì è ïîïóëÿð-
íûì âîïðîñíèêîì ñàìîíàáëþäåíèÿ íîçîëîãè÷åñêè
îðèåíòèðîâàííûõ äåïðåññèâíûõ ñîñòîÿíèé ÿâëÿåòñÿ
äåïðåññèâíàÿ øêàëà Ãàìèëüòîíà (HAM-Ä) [3].

Ðåçóëüòàòû è èõ îáñóæäåíèå. Íàðóøåíèå ñíà îïðå-
äåëåíî ó 85% îò îáùåãî ÷èñëà èññëåäóåìûõ, èç íèõ
32% çàñûïàëè ñ òðóäîì, ðàíî ïðîñûïàëèñü - 22%, óìå-
ðåííàÿ áåññîííèöà îòìå÷àëàñü ó 16%, ãåíåðàëèçîâàí-
íàÿ - ó 30% (äèàãðàììà 1).

ÈÍÑÎÌÍÈß, ÑÅÐÎÒÎÍÈÍ È ÄÅÏÐÅÑÑÈß

Âàøàäçå Ø.B.

Áàòóìñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èì. Ø. Ðóñòàâåëè,
Öåíòð äèàãíîñòèêè è âîññòàíîâèòåëüíîãî ëå÷åíèÿ, Áàòóìè
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Äèàãðàììà 1. Ñòàäèè èíñîìíèè

Èç ÷èñëà îáñëåäóåìûõ êëèíè÷åñêàÿ (áîëüøàÿ) äåïðåñ-
ñèÿ (DSM-III) äèàãíîñòèðîâàíà â 30% ñëó÷àåâ, ïðåä-
ðàñïîëîæåííîñòü ê äåïðåññèè - â 68%, ÷óâñòâî ñàìî-
îáâèíåíèÿ – â 52%, ñóèöèäíûå íàìåðåíèÿ - â 15%,
ïîíèæåíèå ðàáîòîñïîñîáíîñòè - â 48%, îáùàÿ ñêîâàí-
íîñòü - â 56%, àæèòàöèÿ - â 45%, ïñèõè÷åñêàÿ òðåâîãà
- â 70%. À - äèñêîìôîðòíîå íàñòðîåíèå îáíàðóæåíî ó
80% áîëüíûõ, B (I) – ïëîõîé àïïåòèò è çíà÷èòåëüíàÿ
ïîòåðÿ âåñà – ó 45%, B(III) – ïñèõîìîòîðíîå âîçáóæ-
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äåíèå – ó 54%, B(IV) – ïîíèæåíèå èíòåðåñîâ – ó 22%,
B (V) - ñíèæåíèå ýíåðãèè, ñëàáîñòü – ó 35%, B(VII) –
çàòîðìîæåííîcòü ìûøëåíèÿ – ó 46%. Ó ëèö ñ èíñîì-
íèåé îïðåäåëÿåòñÿ íèçêèé ïîêàçàòåëü ñåðîòîíèíà â êðî-
âè, ÷òî ñîâïàäàåò ñ ìíåíèåì àâòîðîâ, êîòîðûå óòâåðæ-
äàþò, ÷òî ñåðîòîíèí ó÷àñòâóåò â ìåõàíèçìå ñíà [1,2,4].

Äèàãðàììà 2. Ïîêàçàòåëü ñåðîòîíèíà â êðîâè

Íèçêèé ïîêàçàòåëü ñåðîòîíèíà â êðîâè âûÿâëåí ó 25%,
ñðåäíèé - ó 10%, âûñîêèé – ó 65% îáñëåäîâàííûõ ëèö.
Ñîãëàñíî òåîðèè äèôôåðåíöèàëüíûõ ýìîöèé [2], ñóáúåê-
òèâíîå ïåðåæèâàíèå äåïðåññèè ïðåäñòàâëÿåò ñîáîé èç-
ìåí÷èâóþ êîìáèíàöèþ àôôåêòîâ è àôôåêòèâíî-êîãíè-
òèâíûõ ñòðóêòóð. Ïåðåæèâàíèå äåïðåññèé âêëþ÷àåò â
ñåáÿ ñëåäóþùèå ôóíäàìåíòàëüíûå ýìîöèè: ïñèõè÷åñ-
êóþ òðåâîãó, ýìîöèîíàëüíóþ è èíòåëëåêòóàëüíóþ çàòîð-
ìîæåííîñòü, èíñîìíèþ; óõóäøåíèå ôèçè÷åñêîãî ñîñòî-
ÿíèÿ è ÷óâñòâî óñòàëîñòè ðàññìàòðèâàþòñÿ êàê íåïîñ-
ðåäñòâåííûé ýôôåêò èëè ïîáî÷íûå ÿâëåíèÿ äåïðåññèè.
Êîíôëèêòíîñòü ïåðåæèâàåìûõ ïðè äåïðåññèè ýìîöèé
âëå÷åò çà ñîáîé ïîâûøåíèå çàòðàò ýíåðãèè, ÷òî, â ñâîþ
î÷åðåäü, âûçûâàåò ó áîëüíîãî ÷óâñòâî óñòàëîñòè.

Èñõîäÿ èç ïîëó÷åííûõ äàííûõ, ïðè÷èíîé èíñîìíèè â
áîëüøåíñòâå ñëó÷àåâ ÿâëÿåòñÿ äåïðåññèâíàÿ ñèìïòî-
ìàòèêà. Îáùàÿ ñêîâàííîñòü, ïîíèæåíèå ðàáîòîñïîñîá-
íîñòè è èíòåðåñîâ, ïñèõè÷åñêàÿ òðåâîãà õàðàêòåðíû äëÿ
áåññîííèöû.  Òàêèì îáðàçîì, ïðè èíñîìíèè íåîáõîäè-
ìî âûÿâèòü èñòèííóþ ïðè÷èíó íàðóøåíèÿ ñíà. Ëå÷å-
íèå äîëæíî ïðîâîäèòüñÿ ñ ó÷åòîì ýòèîëîãèè è áèîõè-
ìè÷åñêîãî ìåõàíèçìà óìåíüøåíèÿ êîëè÷åñòâà ñåðîòî-
íèíà â ïëàçìå êðîâè. Ðåçóëüòàòû èññëåäîâàíèÿ äèêòó-
þò íåîáõîäèìîñòü ïðîâåäåíèÿ, íàðÿäó ñ ìåäèêàìåíòîç-
íûì, ïñèõîðåàáèëèòàöèîííîãî ëå÷åíèÿ.
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SUMMARY

INSOMNIA, SEROTONIN AND DEPRESSION

Vashadze Sh.

Sh. Rustaveli Batumi State University,
Batumi Diagnostic, Treatment and Recovery Center

It was the aim of the research to investigate insomnia in
healthy volunteers. One hundred healthy volunteers from
sixteen to seventy five years old (50 females and 50 males)
were investigated. Biochemical aspects of insomnia were
determined. Because depression and insomnia are closely
linked, correlation between insomnia and depression was
studied. The degree of depression was evaluated and means
of its prevention was determined. The index of serotonin
in blood plasma platelets was determined because the
serotoninergic system is involved in the regulation of sleep
and wakefulness. Low Serotonin levels are believed to be
linked with depression, insomnia; when levels of serotonin

are brought up to normal, sleep falls into place. Sleep
disturbances was revealed in 85% persons, of which 32%,
had difficulties to fall asleep; moderate insomnia was
found in 16% persons; severe depression was found in
30% persons. Serotonin index in blood plasma platelets
was low in 25% persons, moderate - in 10% persons and
high in 65% persons.

It is concluded that depression is a main factor of insomnia;
treatment includes drug therapy and psychoreabilitation.

Key words: insomnia, serotonin, depression.
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

ÐÅÇÞÌÅ

ÈÍÑÎÌÍÈß, ÑÅÐÎÒÎÍÈÍ È ÄÅÏÐÅÑÑÈß

Âàøàäçå Ø.B.

Áàòóìñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èì.
Ø.Ðóñòàâåëè, Öåíòð äèàãíîñòèêè è âîññòàíîâèòåëü-
íîãî ëå÷åíèÿ, Áàòóìè

Íàðóøåíèåì ñíà, ïî äàííûì ëèòåðàòóðû, ñòðàäàþò
îò 30 äî 55% íàñåëåíèÿ ïëàíåòû. Öåëüþ èññëåäîâà-
íèÿ ÿâèëîñü èçó÷åíèå èíñîìíèè ó çäîðîâûõ ëèö, óñ-
òàíîâëåíèå åå áèîõèìè÷åñêèõ àñïåêòîâ, îïðåäåëåíèå
âçàèìîñâÿçè ìåæäó èíñîìíèåé è äåïðåññèåé; îöåí-
êà óðîâíÿ äåïðåññèè è îïðåäåëåíèå ïóòåé åå ïðåâåí-
öèè. Íàìè íàáëþäàëèñü 100 çäîðîâûõ ëèö â âîçðàñ-
òå îò 16 äî 75 ëåò, èç íèõ 50 æåíùèí è 50 ìóæ÷èí. Ñ
ïðèìåíåíèåì äåïðåññèâíîãî âîïðîñíèêà Ãàìèëüòî-
íà (HAM-Ä), îïðåäåëåí ïîêàçàòåëü ñåðîòîíèíà â

òðîìáîöèòàõ â ïëàçìå êðîâè. Íàðóøåíèå ñíà âûÿâ-
ëåíî ó 85% îò îáùåãî ÷èñëà èññëåäóåìûõ, èç íèõ 32%
çàñûïàëè ñ òðóäîì, óìåðåííàÿ áåññîííèöà îòìå÷àëàñü
ó 16%; êëèíè÷åñêàÿ äåïðåññèÿ (DSM-III) – ó 30%,
íèçêèé ïîêàçàòåëü ñåðîòîíèíà â êðîâè çàôèêñèðîâàí
ó 25% áîëüíûõ.

Èñõîäÿ èç ïîëó÷åííûõ äàííûõ, ïðè÷èíîé èíñîìíèè
â áîëüøåíñòâå ñëó÷àåâ ÿâëÿåòñÿ äåïðåññèâíàÿ ñèìï-
òîìàòèêà. Áåññîíèöà õàðàêòåðèçóåòñÿ îáùåé ñêîâàí-
íîñòüþ, ïîíèæåíèåì ðàáîòîñïîñîáíîñòè è èíòåðå-
ñîâ, ïñèõè÷åñêîé òðåâîãîé. Ó ëèö ñ èíñîìíèåé îïðå-
äåëåí íèçêèé ïîêàçàòåëü ñåðîòîíèíà â êðîâè, ÷òî
óêàçûâàåò íà åãî ó÷àñòèå â ìåõàíèçìå ñíà. Òàêèì îá-
ðàçîì, ïðè èíñîìíèè íåîáõîäèìî âûÿâèòü èñòèííóþ
ïðè÷èíó íàðóøåíèÿ ñíà. Ëå÷åíèå äîëæíî ïðîâîäèòü-
ñÿ ñ ó÷åòîì ýòèîëîãèè è áèîõèìè÷åñêîãî ìåõàíèçìà.
Ðåçóëüòàòû èññëåäîâàíèÿ äèêòóþò íåîáõîäèìîñòü
ïðîâåäåíèÿ, íàðÿäó ñ ìåäèêàìåíòîçíûì, ïñèõîðåà-
áèëèòàöèîííîãî ëå÷åíèÿ.

THE TBILISI PAPER AND PENCIL DUAL-TASK

Inasaridze1 K., Della Sala S2., Logie2 R.H.

1Tbilisi State Medical University, Memory Clinic, Tbilisi Georgia;
2Human Cognitive Neuroscience, Psychology, University of Edinburgh, UK

One of the functions of the central executive component
of the working memory model [3] is said to be dual-task
coordination. Its function is to divide attention and allo-
cate cognitive resources to two different tasks performed
simultaneously. This coordination function has been iden-
tified in laboratory experiments using dual-task paradigms
[4,10,23]. These paradigms proved effective in identify-
ing those brain damaged patients with severe behavioural
problems who may benefit from a token economy thera-
peutic programme [2], in advising on effective rehabilita-
tion approach (during physiotherapeutic treatments) of
brain damaged patients [22] and as a potential marker of
dysexecutive behaviour [9].

Most interestingly, a deficit in the dual-task coordina-

tion has been deemed to characterise the cognitive im-
pairment of patients with mild Alzheimer’s disease (AD)
both in a laboratory setting [3-5,16,20,23-25] and in eve-
ryday tasks [1,12]. Remarkably it has been shown in sev-
eral studies that dual-task performance, as measured by
the same tasks which are sensitive to AD, is unaffected
by normal ageing [3-5,16].

However, in most studies a computerised version of the
dual-task was used [3,5,23,24]. This requires a light pen
that is not a standard piece of equipment in most labora-
tories or clinics and computer programmes to run the tasks,
which may not readily transferable from one computer to
the other. Therefore a paper and pencil version was pro-
posed [8,16].
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Della Sala et al.’s [16] study replicated previous findings.
The paper and pencil version of the dual-task was sensi-
tive in detecting cognitive deficits associated with AD
while it was relatively insensitive to the effects of normal
ageing. Green et al. [20] used the same paper and pencil
version of the dual-task with minimally and mild impaired
AD patients and age-matched controls. A clear tendency
of dual-task decrement was found for AD patients. They
also found that the performance on the paper and pencil
version of the dual-task was correlated with scores on an-
other, quite different dual-task.

A mild decrement in performance using paper and pencil
version of the dual-task was shown in patients with Par-
kinson’s Disease [15] and the test proved useful in differ-
entiating patients with frontal lobe damage from patients
with hippocampal damage [14]. The new paper and pen-
cil test appeared to be more sensitive than “frontal” tests
to behavioural changes arising from frontal lobe damage.
Finally, it proved better in differentiating brain damaged
patients with lesions damaging the frontal lobes from those
without a dysexecutive syndrome then the classic “fron-
tal” tests like verbal fluency or the Wisconsin Card Sort-
ing Test [8]; similar conclusions were reached in a study
assessing adults with autism [19].

Since the dual-task paradigm proved useful in several clin-
ical circumstances it is essential to make the method avail-
able in a user-friendly form for clinical settings [17]. There-
fore there is a pressing need to validate and further refine
the paper and pencil method of the dual-task. The present
study aimed at (i) Describing a newly devised paper and
pencil version of the dual-task; (ii) Investigating if dual-
task performance is affected by age and (iii) Reporting
norms for the Georgian population on this version of the
dual task.

Material and methods. The paper and pencil version of
the dual-task. In the paper and pencil version of the dual-
task participants performed two tasks: the List Memory
Task – serial digit recall verbal task - and a Tracking task,
singly and in a dual-task paradigm, whereby the two indi-
vidual tasks were performed simultaneously.

List Memory Task. Participants listened to lists of digits
read aloud by the experimenter and were asked to repeat
each list of digits in serial order. Digits were presented at
a rate of 1 per second. The task proper was preceded by a
Digit Span Determination task. In this preliminary task,
participants were tested on series of lists of increasing
length, starting with 2-digit lists. Six lists were given at
every difficulty level. The participants’ digit span was
determined as the maximum list length at which they cor-
rectly recalled at least 5 items out of 6. In the List Memo-
ry Single Task each participant was administered lists of
digits at their own span, one after another, continuously,

for 2 minutes. For example, if a person’s span was 5, this
person would be asked to repeat back lists of 5 digits for 2
minutes. The participant’s score for the List Memory Task
was calculated as the proportion of correctly recalled lists
over the total number of lists presented [13].

Previous Paper and Pencil Motor Tracking Task. In pre-
vious dual-task studies [8, 16] using paper and pencil ver-
sion of the perceptuomotor tracking task, 328 circles with
a diameter of approximately 9 mm joined together in a
chain were randomly distributed on A3-sized paper (Fig-
ure 1a). Participants were required to use a felt pen to
cross out circles from the start circle to the end, as indi-
cated on the test sheet. They had to place a cross on each
successive circle as quickly as possible. Participants were
first given a number of practice trials with a short, 35-
circle path presented on an A4-size paper, to accustom
them to the procedure, and to ensure that they had under-
stood the task requirements. The score of the motor task
was the number of circles successfully crossed out by the
participant.

The Dual-task condition. In the dual-task condition par-
ticipants performed both the tracking task and the memo-
ry task concurrently for 2 minutes.

The pilot study. Participants. Thirtyseven healthy controls
(19 elderly) participated in the pilot paper and pencil dual
task study. Four patients affected by Vascular Dementia
also entered the pilot study.

Tests. The List Memory Task and paper and pencil ver-
sion of the perceptuomotor tracking task used in previous
studies [8,16] were used.

Results and their discussion. The controls performed the
paper and pencil motor tracking task appropriately. How-
ever 3 out of 4 vascular dementia patients encountered
problems in their performance. In the dual-task condition
the patients wrote the numbers they heard inside the cir-
cles instead of crossing them out. Another problem was
their difficulty in following the random track of circles,
inappropriately jumping from one circle to the next. Based
on the outcome of this pilot study a new, modified, sim-
pler version of the task was developed, the “Tbilisi paper
and pencil motor task”.

The “Tbilisi paper and pencil tracking task”. Instead of
circles, filled black arrows were used to prevent writing
the numbers inside. The arrows also indicated the direc-
tion to follow and were arranged in vertical parallel lines
instead of random trajectories. Participants were present-
ed with 373 black arrows linked together by straight 1 cm
lines and forming a path laid out on an A3-size sheet of
white paper (Figure b). The height of the tip of each ar-
row was 5 mm and the length of each base was 7 mm.
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Participants were required to use a felt pen to cross out
the arrows from start to end, as was indicated on the test-
ing sheet. They were asked to place a cross on each suc-
cessive arrow as quickly as possible. The number of ar-
rows was chosen through pilot trials so as to make it dif-
ficult to cross all arrows in the array in two minutes. Par-
ticipants were first given a few practice trials with a short,
35-arrow path presented on an A4-size paper, to accus-

tom them with the procedure, and to ensure that they un-
derstood the task requirements. The score of the motor
task was set as the number of arrows successfully crossed
out by the participant within the allotted time.

The assessment of 15 further vascular dementia patients
showed no problems with the new version of the motor
tracking task.

Figure. The perceptuomotor tasks used in dual task paradigms:
a) the old version of the motor tracking task; b) the “Tbilisi paper and pencil tracking task”

Participants. 64 young controls, 33 men and 31 women,
aged 17-25 (M=20.69; SD=2.97) years were recruited for
the experiment from different universities of Georgia. 64
normal middle-age and elderly participants - 31 men and
33 women - aged 50-75 (M=59.77; SD=7.13) were also
included in the study. Young participants had a mean of
14.3 years of education (SD = 2.42, range = 7-17) while
the middle-age - elderly participants had a mean of 15.76
years of education (SD=2.3, range=8-17). The middle-age
and elderly participants’ education level was significant-
ly higher than young participants’ level of education t
(115.529)= -3.025; p<.003. The inclusion of over 60 par-
ticipants in each study group ensures enough statistical
power for data analyses.

Procedures. The experimental material included the Tbilisi
paper and pencil tracking task and the List Memory Task, as

described above. The experimental methods and procedure
was approved by the Ethic Commission of the Georgian State
Medical Academy. All participants were exempt from neu-
rological or neuropsychological deficits. Participants first
performed the Digit Span Determination procedure, then the
List Memory (single task), the Paper and Pencil Tracking
Task (single Task), the paper and pencil dual task (List Mem-
ory plus tracking), and lastly the dual task condition was
administered again by the same experimenter (test-retest).
Each single task as well as the dual task lasted two minutes.
The presentation order of List Memory and tracking per-
formed as single tasks was counterbalanced across partici-
pants. The data were analysed using SPSS 10.0.

Table 1 reports the means for the Digit Span, the List
Memory Task and the Tracking task achieved by the young
and the more elderly participants.

Table 1. Mean performances on paper and pencil version of the dual task for the two study groups

List Memory Task Tracking (number of crossed  
out arrows) Participants Digit 

Span Single Dual Retest 
Dual Single Dual Retest Dual 

Young Mean 
SD 

5.22 
(.98) 

.82 
(.15) 

.82 
(.14) 

.83 
(.15) 

186.02 
(27.55) 

181.02 
(31.43) 

181.48 
(30.51) 

Elderly Mean 
SD 

4.62 
(.73) 

.83 
(.14) 

.85 
(.15) 

.85 
(.15) 

157.97 
(31.09) 

152.71 
(31.89) 

153.71 
(31.32) 

 
To determine the effect of dual task on performance on
the List Memory Task and the motor tracking, the data
from the single and dual tasks were entered separately

into a 2 (age group) × 2 (condition – type of task: single
vs. dual) ANOVA. For the List Memory Task, the ANO-
VA showed no significant effect of type of task, no effects

START 
FINISH 

NAME................................................ DATE..................................... TOTAL SCORE............................. 
a b
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of group and no interaction (F<1). For the Paper and Pen-
cil Motor Tracking Task, the ANOVA showed a signifi-
cant effect of type of task, F(1,120)=6.619, MSE=242.383,
p<.011 and of group F(1,120)=29.804, MSE=1624.623,
p<.0001 but no interaction (F<1).

In previous discussion of dual-task results [7,8,23] it was
argued that reporting only the patterns for each individual
task under dual task condition might be misleading, be-

cause this cannot account for the overall changes in per-
formance across both tasks or for trade-offs in perform-
ance between tasks. Thus, an overall measure of perform-
ance (percentage change) was calculated for each partic-
ipant. This combines the percentage change in accuracy
that occurs between the single and dual tasks for the List
Memory Task and the Motor Tracking Task. The percent-
age change formula is the following:

 Single task performance– dual task performance  
Percentage change = 

Single task performance 
× 100 

 
The percentage change for each task was combined as follows:

   Percentage change verbal+ Percentage change tracking  
Combined percentage 
change (mu score) 

= 100 - 
2 

 When this formula was applied, a clear separation between
performance of AD patients and control participants was
found [8, 23]. Using this formula the combined percentage
change “mu score” was calculated for the paper and pencil
version of the dual-task (for the young participants
mu=100.06, SD=13.63; for the older participants
mu=100.98, SD=17.34). Both younger and older partici-
pants marginally bettered their performance under dual task
conditions by 0.06% and 0.98% respectively. There was
no significant difference for the combined percentage
change mu score between younger and older participants.

The analyses were repeated considering the possible ef-
fects of education. No significant effect of education and
no covariate × condition interaction were found for the
List Memory Task (F<1). A significant effect of educa-
tion was found for the paper and pencil motor task
F (1,119)=6.27, MSE =1556.277, p<.014 suggesting an
effect of education on motor tracking under dual task
condition. The significant effect of the group remained
F (1,119)=36.023, MSE =1556.277, p<.0001 while the
effect of type of task (F<1) was no longer significant. The
education effect on mu score was excluded by using the
Univariate (the one-way factorial) ANOVA. The main ef-
fect of education was not significant for the combined
percentage change score.

The test-retest reliability coefficient for the paper and pen-
cil version of the dual-task. To assess the test-retest relia-
bility of the combined percentage change mu score, cor-
relations between the paper and pencil dual-task mu scores
were carried out separately for the younger and older par-
ticipants. Both the younger and the older participants
showed a highly significant test-retest reliability for the
paper and pencil dual-task mu score (r=.83, p<.0001 and
r=.90, p<.0001 respectively).

Correlation with the computerised version of the task. To
validate the task further, correlations were carried out on
the mu score obtained by the same participants with the
computerised version of the dual-task (identical to that
used in the previous studies [5,10,23,24]) and their scores
on the paper and pencil version of the dual-task. The cor-
relations were highly significant both for the young and
the older groups: r=.50, p<.0001 and r=.49, p<.0001, re-
spectively.

Norms for the mu scores. The norms for the mu scores
for Georgian young and older population (table 2) are
reported. The means and standard deviations were cal-
culated for the mu scores. The lower cut-of score, sug-
gesting a pathological performance, was determined as
the Mean – 2 SD.

Table 2. The means, standard deviations and cut-of score for the mu score for the younger and older populations

 Paper and pencil mu score 
Mean 100.06 

SD 13.63 Young (17-25 years) 
Cut-off score 72.80 

Mean 100.98 
SD 17.34 Middle-age and Elderly  

(50-75 years) Mean – 2×SD 66.30 
 

A new, modified version of the paper and pencil dual-
task, the “Tbilisi paper and pencil tracking task” was de-

veloped. This proved simpler and less prone to perform-
ance errors than the previous versions [8,16,20] which
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already had demonstrated to be sensitive to the cognitive
deteriorations which characterise the early stages of de-
mentia.

The test showed high test-retest reliability, is simple to
administer in clinical setting and convenient logistical-
ly. This new method will contribute to the assessment
and follow-up of demented or otherwise brain-damaged
patients.

Contrary to the computerized version of the dual-task, no
titration procedure could be applied to the paper and pen-
cil tracking task which accounts for the overall age effect
on the perceptuo-motor task. No significant age differ-
ence was observed for the verbal task. Importantly, no
significant age or education effects were observed for the
combined dual-task measure confirming previous find-
ings [10,16,18,23].

Norms and cut-off scores were defined for the Georgian
young and older population, which will foster the use of
dual-task procedures both in clinical settings and research
in Georgia.
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SUMMARY

THE TBILISI PAPER AND PENCIL DUAL-TASK

Inasaridze1 K., Della Sala S2., Logie2 R.H.

1Tbilisi State Medical University, Memory Clinic, Tbilisi
Georgia; 2Human Cognitive Neuroscience, Psychology,
University of Edinburgh, UK

One function of the central executive component of the
working memory model is the coordination of two si-
multaneous tasks (the dual-task method). The concept
of a coordination function has proved effective in iden-
tifying brain damaged patients with severe behaviour-
al problems and in discriminating the performance of
patients with mild Alzheimer’s disease from that of
healthy elderly. A computerised version of the dual-task
method was successfully used in previous laboratory
studies but it is not suited to use in a practical, clinical
setting. Thus a paper and pencil version of the dual-
task method was devised.

The present study was aimed at refining the paper and
pencil dual-task method; investigating whether or not age
per se affects performance; assessing its test-retest relia-
bility and providing norms for the Georgian population.

The new paper and pencil version of the dual-task was
administered to 64 young and 64 middle-age and elderly
participants.

A new, modified, simpler version of the paper and pencil
dual-task, the “Tbilisi paper and pencil motor task” was
developed. This task has high test-retest reliability and
correlates with the established computerised version of
the task. No age or education effects were detected.

Key words: behavioural problems, working memory

model, dual-task method, Alzheimer’s disease, a paper and
pencil version of the dual-task method.

ÐÅÇÞÌÅ

ÈÑÏÎËÜÇÎÂÀÍÈÅ ÌÅÒÎÄÀ «ÒÁÈËÈÑÑÊÎÅ
ÌÎÒÎÐÍÎÅ ÇÀÄÀÍÈÅ ÊÀÐÀÍÄÀØÀ – È – ÁÓ-
ÌÀÃÈ»

Èíàñàðèäçå1 Ê.Õ., Äåëëà Ñàëà2 Ñ., Ëîãèå2 Ð.Õ.

1Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò, êëèíèêà ïàìÿòè, Òáèëèñè, Ãðóçèÿ; 2Êîãíèòèâíàÿ
íåéðîíàóêà ÷åëîâåêà, Ýäèíáóðãñêèé óíèâåðñèòåò

Îäíîé èç ôóíêöèé öåíòðàëüíîãî èñïîëíèòåëüíîãî
ýëåìåíòà ðàáî÷åé ìîäåëè ïàìÿòè ÿâëÿåòñÿ êîîðäèíà-
öèÿ äâóõ ñèíõðîííûõ çàäàíèé (ìåòîä äâîéíîãî çàäà-
íèÿ). Êîíöåïöèÿ êîîðäèíàöèîííîé ôóíêöèè äîêàçàëà
ñâîþ ýôôåêòèâíîñòü ïðè âûÿâëåíèè ïîâðåæäåíèé
ìîçãà ó ïàöèåíòîâ ñî ñëîæíûìè ïîâåäåí÷åñêèìè ïðîá-
ëåìàìè è ïðè äèôôåðåíöèàöèè ñëàáûõ ïðîÿâëåíèé
áîëåçíè Àëüöãåéìåðà îò çäîðîâûõ ïîæèëûõ ïàöèåí-
òîâ. Êîìïüþòåðíàÿ âåðñèÿ ìåòîäà äâîéíîãî çàäàíèÿ
óñïåøíî ïðèìåíÿëàñü â ïðåäûäóùèõ ëàáîðàòîðíûõ
èññëåäîâàíèÿõ, îäíàêî îíà íå èñïîëüçîâàëàñü â êëè-
íè÷åñêîé ïðàêòèêå. Äëÿ êëèíè÷åñêîé ïðàêòèêè áûëà
ðàçðàáîòàíà âåðñèÿ ìåòîäà äâîéíîãî çàäàíèÿ – ìåòîä
«êàðàíäàøà – è – áóìàãè».

Öåëüþ äàííîãî èññëåäîâàíèÿ áûëî óñîâåðøåíñòâî-
âàíèå âåðñèè ìåòîäà äâîéíîãî çàäàíèÿ – ìåòîäà «êà-
ðàíäàøà – è – áóìàãè». Îäíîâðåìåííî çàäà÷åé èñ-
ñëåäîâàíèÿ áûëî óñòàíîâëåíèå âëèÿíèÿ ñàìîãî ïî
ñåáå âîçðàñòà, íà ìåòîäèêó; êðîìå òîãî, îöåíêà òåñò-
ðåòåñòîâîé íàäåæíîñòè è óñòàíîâëåíèå íîðì äëÿ
ãðóçèíñêîé ïîïóëÿöèè. Íîâàÿ âåðñèÿ ìåòîäà äâîé-
íîãî çàäàíèÿ – ìåòîä «êàðàíäàøà – è – áóìàãè» áûëà
àïðîáèðîâàíà íà 64-õ ìîëîäûõ èñïûòóåìûõ è íà
64-õ èñïûòóåìûõ ñðåäíåãî âîçðàñòà è ïîæèëûõ. Áûë
ðàçðàáîòàí íîâûé, ìîäèôèöèðîâàííûé, áîëåå ïðî-
ñòîé ìåòîä äâîéíîãî çàäàíèÿ êàðàíäàøà è áóìàãè
«Òáèëèññêîå ìîòîðíîå çàäàíèå êàðàíäàøà – è – áó-
ìàãè». Ýòî çàäàíèå èìååò âûñîêóþ òåñò-ðåòåñòîâóþ
íàäåæíîñòü è êîððåëèðóåò ñ åãî êîìïüþòåðíîé âåð-
ñèåé. Âëèÿíèå âîçðàñòà è óðîâíÿ îáðàçîâàíèÿ íà ìå-
òîäèêó íå âûÿâëåíî.
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In many studies it has been found that extremely low fre-
quency magnetic fields (ELFMF) have no effect on hu-
man blood pressure (BP), either systolic blood pressure
(SBP) or diastolic blood pressure (DBP) [1-5]. In con-
trast, in a self-controlled trial of 60 subjects with arterial
hypertension who were each exposed to 10 sessions of a
50-Hz 100-μT MF for 12-15 min, Chiuich and Orekhova
found that the ELFMF induced a significant decrease in
BP [6].

We previously performed a series of experiments to test
the effects of ELFMF on water [7-10], human polymor-
phonuclear leukocytes [11] and fish. Since treatment of
highly purified water with a 1-μT 8/6-Hz ELFMF pro-
duced gradually decreasing electrical resistivity [8] we
subsequently focused on investigating the effects of a
1-μT 8/6-Hz ELFMF. Here, we report the effects of a
1-μT 6/8-Hz MF on BP in humans.

Material and methods. The μT ELFMF device comprised
a pair of coils (L, 3.0 m; H, 1.7 m), which generated a
1-μT 8/6-Hz ELFMF. The distance between the coils was
3 m. We installed the device in the staff common room of
Ichikawa Koumuten Co.. All subjects provided informed
consent, and the study was approved at a meeting of the
directors of Ichikawa Koumuten Co. (note that at that time
the company had no Institutional Review Board). Between
March 2004 and March 2005, employees of Ichikawa Kou-
muten Co. aged 20 to 80 years were recruited for the study.
Subjects were exposed to the μT ELFMF in at least one
approximately 10-min session per week, with only one
session permitted per day. Subjects were exposed to the
ELFMF over a period of greater than 3 months in order to
investigate the effects of repeated exposure. At each as-
sessment time-point (baseline, 1 month, 2 month, and 3
month after the first ELFMF session), subjects’ BP was
measured three times before exposure and three times af-
ter exposure, while the subject was in a sitting position,
on each of two separate days. The three pre-exposure and
three post-exposure measurements on each of the two days
(i.e. a total of 6 measurements) were averaged to arrive at
the pre- and post-exposure BP measurements for that time-
point, respectively. BP was measured automatically using
an ES-P2000A sphygmomanometer (Terumo Corpora-
tion). We classified subjects into three groups, hyperten-
sive, normotensive, and hypotensive, using the average

of the baseline pre-exposure SBP measurements (hyper-
tensive subjects >140 mmHg; normotensive subjects 100-
140 mmHg; and hypotensive subjects <100 mmHg) in
accordance with World Health Organization/Internation-
al Society of Hypertension guidelines [12].

The primary endpoint was the difference between the base-
line pre-exposure SBP and the 3-month pre-exposure SBP
measurements. The secondary endpoint was the difference
between the baseline pre-exposure DBP and the 3-month
pre-exposure DBP measurements. Data management and
statistical analysis were conducted by Clinical Trial De-
sign and Management, Translational Research Center,
Kyoto University Hospital.

The differences between the pre-exposure baseline and
the pre-exposure 3-month SBP and DBP values were tested
using the paired t-test for each subgroup. The differences
between the baseline, 1-month, 2-month, and 3-month pre-
exposure SBP/DBP values and the corresponding post-
exposure SBP/DBP values were tested using the paired t-
test for each subgroup. A value of 0.05 indicated statisti-
cal significance. Statistical analyses were performed us-
ing SAS ver. 8 (SAS Institute Inc., Cary, NC, USA).

Results and their discussion. Data on the subjects are
shown in Table 1. Between March 2004 and March 2005,
107 employees of Ichikawa Koumuten Co. volunteered
to take part in this study. However, analysis for efficacy
was carried out for data from only the 30 subjects who
were exposed to more than 15 sessions of ELFMF over
more than 3 months. Because we analyzed the difference
between the baseline and 3-month pre-exposure BP meas-
urements, we could not include subjects who were ex-
posed to fewer than 15 sessions of ELFMF. The mean age
of subjects was 46.5 years (range 28-72 years). All sub-
jects were male. The median number of ELFMF sessions
was 31.5 (range 15-78 sessions) over 3 months, and the
median duration of exposure sessions was 10.0 min (range
2.0-120.0 min). We advised subjects to undergo ELFMF
exposure for about 10 min, but some employees of
Ichikawa Koumuten Co. rested in the study room for more
than 10 min, and data were also gathered for these sub-
jects. Table 2 shows the baseline, 1-month, 2-month, and
3-month pre- and post-exposure SBP and DBP values for
all subjects, the hypertensive subgroup, and the normo-
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tensive subgroup. According to a paired t-test, the differ-
ences between the baseline and 3-month pre-exposure SBP
and DBP values were statistically significant for all sub-
jects (p<0.001, p<0.001, respectively). Although the base-
line, 1-month, 2-month, and 3-month post-exposure SBP
values were lower than the corresponding pre-exposure
SBP values (p<0.001; paired t-test), this tendency was not
seen for DBP (p=0.84; paired t-test).

In the hypertensive subgroup (n=12), the average age of
subjects was 53.4 years (range 32-72 years). The median

number of ELFMF sessions was 27.5 (range 16-55 ses-
sions) over 3 months, and the median duration of sessions
was 10.0 min (range 5.0-59.0 min) (Table 1). According
to a paired t-test, the differences between the baseline and
3-month pre-exposure SBP and DBP values were statisti-
cally significant for this group (p<0.001, p=0.021, respec-
tively) (Table 2). Although the baseline, 1-month, 2-month,
and 3-month post-exposure SBP values were lower than
the pre-exposure SBP values in the hypertensive subgroup
(p=0.046; paired t-test), this tendency was not seen for
DBP (p=0.72; paired t-test).

 All subjects Hypertensive 
subgroup 

Normotensive 
subgroup 

P value 
(t-test) 

Number of subjects 30  12  18   
Sex        

Male 30 100% 12 100% 18 100% 
Female 0 0% 0 0% 0 0%  

Age (years)        
Mean 46.5  53.4  41.8  0.01 
Range 28-72  32-72  28-70   

<30 1 3.3% 0 0.0% 1 5.6%  
30s 10 33.3% 2 16.7% 8 44.4%  
40s 10 33.3% 4 33.3% 6 33.3%  
50s 3 10.0% 2 16.7% 1 5.6%  
60s 3 10.0% 2 16.7% 1 5.6%  
≥70 3 10.0% 2 16.7% 1 5.6%  

Number of ELFMF sessions       
Median 31.5  27.5  35.5  0.31 
Range 15-78  16-55  15-78   

<25 11 36.7% 6 50.0% 5 27.8%  
26-50 13 43.3% 4 33.3% 9 50.0%  
51-75 5 16.7% 2 16.7% 3 16.7%  
≥76 1 3.3% 0 0.0% 1 5.6%  

Duration of session (min/day)       
Median 10.0  10.0  9.0  
Mean 10.6  11.7  10.0  <0.001 

Range 2-120  5-59  2-120   
 Table 2. Baseline, 1-month, 2-month, and 3-month pre- and post-exposure SBP and DBP values

for all subjects, the hypertensive subgroup, and the normotensive subgroup (data are mean ± SD)
 Baseline 1 month 2 month 3 month p value 

All subjects n=30 
Pre-SBP 136.7±13.2 129.5±12.0 128.0±10.7 123.8±11.2 <0.001 
Post-SBP 132.1±12.9 126.8±10.8 124.6±12.1 121.9±9.9  
Pre-DBP 79.0±12.4 74.2±9.2 73.9±12.4 70.6±9.0 <0.001 
Post-DBP 78.5±10.3 75.3±9.5 72.1±10.8 72.7±7.6  

Hypertensive subgroup n=12 
Pre-SBP 149.5±7.3 137.5±12.7 135.0±8.9 129.6±11.1 <0.001 
Post-SBP 142.9±10.6 135.6±9.0 133.1±10.8 128.9±8.1  
Pre-DBP 84.7±13.6 79.5±7.5 81.6±7.8 75.0±6.3 0.021 
Post-DBP 85.3±9.7 80.8±8.3 78.5±6.5 75.9±6.3  

Normotensive subgroup n=18 
Pre-SBP 128.1±8.2 124.1±8.0 123.4±9.3 120.5±10.1 0.013 
Post-SBP 124.9±8.7 120.9±7.3 118.9±9.4 117.8±8.6  
Pre-DBP 75.3±10.2 70.6±8.6 68.7±12.4 68.0±9.4 0.001 
Post-DBP 74.0±8.2 71.7±8.6 67.7±11.0 70.8±7.8  

 

Table 1. Subject characteristics
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In the normotensive subgroup (n=18), the average age was
41.8 years (range 28-70 years). The median number of
ELFMF sessions was 35.5 (range 15-78 sessions) over 3
months, and the median duration of sessions was 9.0 min
(range 2.0-120.0 min) (Table 1). According to a paired t-
test, the differences between the baseline and 3-month pre-
exposure SBP and DBP values were statistically signifi-
cant for this group (p=0.013, p=0.001, respectively) (Ta-
ble 2). Although the baseline, 1-month, 2-month, and 3-
month post-exposure SBP values were lower than the pre-
exposure values in the normotensive subgroup (p<0.001;
paired t-test), this tendency was not seen for DBP (p=0.51;
paired t-test).

There were no hypotensive subjects identified in this study.

The effects of ELFMF on BP are controversial, and in
this study we examined the effects of a μT ELFMF on BP
in human subjects. In this study the number of ELFMF
sessions varied for each subject, and there was no control
group of hypertensive subjects who were exposed to a
sham ELFMF. Regarding regression to the mean, for each
assessment point we measured pre-exposure BP three
times on each of two days, then averaged the six meas-
urements. Therefore, the probability of regression to the
mean was low.

For all 30 subjects the average post-exposure SBP tend-
ed to be lower than the pre-exposure SBP. A paired t-test
revealed that the differences between the baseline and
3-month pre-exposure SBP and DBP values were statis-
tically significant in the hypertensive and normotensive
subgroups. The SBP and DBP of the hypertensive sub-
group decreased more than that of the normotensive sub-
group. These results suggest that μT ELFMF may have
a hypotensive effect on subjects, particularly hyperten-
sive subjects.

The results of the present study correspond with those
of a study by Chiuich and Orekhova [6]. In that study,
arterial hypertensive subjects were treated with 10 ses-
sions of a 50-Hz 30-mT ELFMF, each of 12-15 min-
utes’ duration, applied to either the forehead or neck[6].
In the forehead group, pre- and post-treatment SBP were
169.7 and 137.1 mmHg, respectively [6]. In the neck
group, pre- and post-treatment SBP were 167.8 and
137.7 mmHg, respectively [6]. In the forehead group,
pre- and post-treatment peripheral vascular resistance
were 970.4 and 1340.0 dyn'sec' cm-5, respectively [6].
In the neck group, pre- and post-treatment peripheral
vascular resistance were 1083.4 and 1335.0 dyn'sec' cm-5,
respectively [6]. These increases in peripheral vascu-
lar resistance ameliorated hypertension [6]. The differ-
ences between the results of Chiuich and Orekhova and
other studies (in which it was found that ELFMF had
no effect on BP [1-5] may have been caused by the dif-

ferent durations of exposure, and differences between
subjects: in Chiuich and Orekhova’s study the subjects
were subjected to 10 sessions of ELFMF [6], whereas
in other studies, subjects were subjected to only one or
two sessions of ELFMF [1-3,5]. In addition, in Chiuich
and Orekhova’s study, subjects were hypertensive,
whereas in the other studies, the subjects were normal
[1-5]. In our study, both normal and hypertensive sub-
jects were involved, and subjects were subjected to
more than 15 sessions of ELFMF. The BP of the hyper-
tensive subjects decreased more than that of the nor-
mal subjects. Repeated treatments and the status of the
subjects thus seem to be important in eliciting an effect
of ELFMF on BP.

The precise mechanism by which a 6/8-Hz 1-μT ELFMF
might ameliorate hypertension is unknown. Studies have
shown that static magnetic fields (SMF) of up to 8 T
produce no changes in major vital signs in humans [13-
17]. However, in animal studies, SMF have been found
to affect BP regulation [18-27]. SMF induced a signifi-
cant increase in plasma NOx levels in nicardipine-treat-
ed rats exposed to SMF relative to unexposed nica-
rdipine-treated rats [19]. It is possible that ELFMF, as
well as SMF, may act to increase plasma NOx levels and
thus exert a hypotensive effect. An opposing theory in-
volves an increase in peripheral vascular resistance,
which is supported by the findings of Chiuich and
Orekhova as described above.

The results of the present study correspond with those of
Chiuich and Orekhova in that we found that ELFMF acts
to ameliorate hypertension, regardless of the differences
in magnetic flux density. One hypothesis explaining this
is that humans may be especially sensitive to 0.001-10-Hz
ELFMF, given that the frequencies of naturally-occurring
geomagnetic storms are 0.001-10 Hz [28]. Thus, 0.001-
10-Hz ELFMF may act catalytically to influence humans
physiologically, even when low magnetic flux densities
are used.

Although there was no control group of hypertensive
subjects who were exposed to a sham ELFMF, this re-
sult warrants a controlled clinical trial to determine
whether μT ELFMF has a hypotensive effect on hyper-
tensive subjects.
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SUMMARY

MICROTESLA EXTREMELY LOW FREQUENCY MAGNETIC
FIELDS MAY AMELIORATE HYPERTENSION
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We studied the effects of a micro-Tesla extremely low
frequency magnetic field (μT ELFMF) on blood pres-
sure. A 1-μT magnetic field was generated by Helmholtz
coils (L, 3.0 m; H, 1.7 m) with 8/6-Hz alternating cur-
rent. This study was carried out between March 2004
and March 2005, and data from a total of 30 volunteers
were analyzed. The subjects’ blood pressure was meas-
ured before and after exposure, at baseline, and 1, 2 and
3 months after the first ELFMF session. The mean age
of the subjects was 46.5 years (range, 28-72 years). The
median number of ELFMF sessions was 31.5, and the
median duration of each session was 10.0 min (range,

2.0-120.0 min). In the hypertensive and normotensive
subgroups, the difference between the baseline and 3-
month pre-exposure systolic blood pressure (SBP) meas-
urements was statistically significant (p<0.001, p=0.013,
respectively; paired t-test). The SBP of the hypertensive
subgroup decreased more than that of the normotensive
subgroup. These data suggest that the μT ELFMF may
have a hypotensive effect on subjects, particularly hy-
pertensive subjects.

Key words: Hypertension: Clinical trials; ELF; blood
pressure.

ÐÅÇÞÌÅ

ÌÈÊÐÎÒÅÑËÀ ÌÀÃÍÈÒÍÎÃÎ ÏÎËß ÊÐÀÉÍÅ ÍÈÇÊÎÉ ×ÀÑÒÎÒÛ
ÏÎËÎÆÈÒÅËÜÍÎ ÂËÈßÅÒ ÍÀ ÀÐÒÅÐÈÀËÜÍÎÅ ÄÀÂËÅÍÈÅ

Òñóòîìó Íèøèìóðà1,2, Êàíåî Ìîðè3, Õàðóå Òàäà1, Þíè÷è ßìàäà4,
Ìàñàõèðî Ñóäçóìóðà4, Ìàñàíîðè Ôóêóøèìà1

1Íàó÷íî-èññëåäîâàòåëüñêèé öåíòð ïåðåâîäà ãîñïèòàëÿ ïðè óíèâåðñèòåòå Êèîòî,
Îòäåë êëèíè÷åñêîãî èñïûòàíèÿ è óïðàâëåíèÿ, Êèîòî, 606-8507, ßïîíèÿ;

2Ïðåäïðèÿòèå ñ îãðàíè÷åííîé îòâåòñòâåííîñòüþ, Êèîòî Ìàãíåòèçìà, Êèîòî , 602-0861, ßïîíèÿ;
3Ïðåäïðèÿòèå ñ îãðàíè÷åííîé îòâåòñòâåííîñòüþ, Àé÷è Ìèêðî Èíòåëëèäæåíò, Àé÷è, 476-8666, ßïîíèÿ;

4Ïðåäïðèÿòèå ñ îãðàíè÷åííîé îòâåòñòâåííîñòüþ, È÷èêàâà Êîóìóòåí, Ãèôó, 500-8518, ßïîíèÿ

Íàìè èññëåäîâàíî âëèÿíèå ìèêðî-Òåñëà ìàãíèòíîãî
ïîëÿ êðàéíå íèçêîé ÷àñòîòû (μT ELFMF) íà êðîâÿíîå
äàâëåíèå. Ìàãíèòíîå ïîëå ñèëîé 1-μT ãåíåðèðèðîâà-
ëè êîëüöàìè Ãåëüìãîëüöà (L, 3.0 m; H, 1.7 m) ñ 8/6-Hz
ïåðåìåííûì òîêîì. Äàííîå èññëåäîâàíèå ïðîâîäèëîñü
ñ ìàðòà 2004 ïî ìàðò 2005. Áûëè ïðîàíàëèçèðîâàíû
äàííûå, ïîëó÷åííûå ïðè èññëåäîâàíèè 30 äîáðîâîëü-
öåâ. Äàâëåíèå êðîâè èçìåðÿëîñü ïåðåä ìàãíèòíûì
âîçäåéñòâèåì, è ïîñëå  âîçäåéñòâèÿ: íà áàçîâîé ëè-
íèè, ÷åðåç 1, 2 è 3 ìåñÿöà ïîñëå ïåðâîé ELFMF ñåñ-
ñèè. Ñðåäíèé âîçðàñò èñïûòóåìûõ ñîñòàâëÿë 46.5 ëåò
(â ïðåäåëàõ 28-72 ëåò). Ñðåäíåå ÷èñëî ELFMF ñåññèé

ñîñòàâëÿëî 31.5. Ñðåäíÿÿ ïðîäîëæèòåëüíîñòü êàæäîé
ñåññèè ñîñòàâëÿëà 10.0 ìèí (â ïðåäåëàõ, 2.0-120.0 ìèí).
Â íîðìîòåíçèâíîé è ãèïåðòåíçèâíîé ïîäãðóïïàõ, ðàç-
ëè÷èÿ ïîêàçàòåëåé ñèñòîëè÷åñêîãî äàâëåíèÿ (ÑÄ) ìåæ-
äó áàçîâîé ëèíèåé è 3-ìåñÿ÷íûì   ïðåäâàðèòåëüíûì
ýêñïîíèðîâàíèåì áûëè ñòàòèñòè÷åñêè äîñòîâåðíû
(p<0.001, p=0.013, ñîîòâåòñòâåííî; ñïàðåííûé  t-test).
Ñèñòîëè÷åñêîå äàâëåíèå â ãèïåðòåíçèâíîé ïîäãðóï-
ïå ïîíèæàëîñü â áîëüøåé ñòåïåíè, ÷åì â íîðìîòåí-
çèâíîé ïîäãðóïïå. Ïîëó÷åííûå äàííûå ïîçâîëÿþò
ïðåäïîëîæèòü, ÷òî μT ELFMF îêàçûâàþò ãèïîòåíçèâ-
íûé ýôôåêò íà ãèïåðòîíèêîâ.
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Îäíà èç ñàìûõ ðàñïðîñòðàíåííûõ áîëåçíåé ÷åëîâå-
÷åñòâà – ïàðîäîíòèò ïî ñåé äåíü îñòàåòñÿ â öåíòðå âíè-
ìàíèÿ èññëåäîâàòåëåé-ñòîìàòîëîãîâ [3,4,6,8], ÷òî îáóñ-
ëîâëåíî âåñüìà ÷àñòîé õðîíèçàöèåé è ðåöèäèâàìè çà-
áîëåâàíèÿ, òÿæåëûì ïîðàæåíèåì çóáî-äåñåííîãî àï-
ïàðàòà, íàðóøåíèåì æåâàíèÿ, ýñòåòè÷åñêèì äèñêîì-
ôîðòîì è äèêòóåò íåîáõîäèìîñòü èçûñêàíèÿ íîâûõ
ïðèðîäíûõ ðàñòèòåëüíûõ ñðåäñòâ äëÿ åãî ïàòîãåíåòè-
÷åñêîãî ëå÷åíèÿ. Ðåçóëüòàòû ïðîâåäåííûõ çà ïîñëå-
äíåå äåñÿòèëåòèå èññëåäîâàíèé [2,6,7,15] óêàçûâàþò,
÷òî âåùåñòâà ýòè äîëæíû îáëàäàòü àíòèìèêðîáíûì,
ïðîòèâîâîñïàëèòåëüíûì, àíòèîêñèäàíòíûì äåéñòâè-
åì. Ïî íàøèì äàííûì, âûøåíàçâàííûìè ñâîéñòâàìè,
ïî âñåé âåðîÿòíîñòè, îáëàäàþò ñîåäèíåíèÿ, ñîäåðæà-
ùèåñÿ â ëèñòâåííûõ ïî÷êàõ òîïîëÿ ãðóçèíñêîé ôëî-
ðû - Populus Nigra. Àïðîáàöèþ ïîëó÷åííûõ èç íèõ
ïðåïàðàòîâ, åñòåñòâåííî, ñëåäóåò ïðîâåñòè â ýêñïåðè-
ìåíòå.

Èñõîäÿ èç âûøåèçëîæåííîãî, öåëüþ äàííîãî èññëå-
äîâàíèÿ ÿâèëàñü îöåíêà ýôôåêòèâíîñòè ïðåïàðàòîâ
ëèñòâåííûõ ïî÷åê Populus Nigra ïðè ýêñïåðèìåíòàëü-
íîì ïàðîäîíòèòå.

Ìàòåðèàë è ìåòîäû. Ýêñïåðèìåíòàëüíûé ïàðîäîí-
òèò âîñïðîèçâîäèëè ó 38-è ïîëîâîçðåëûõ êðûñ ìåòî-
äîì Âîëîæèíà Â.È. è Âèíîãðàäîâîé C.B. íàëîæåíèåì
ëèãàòóðû âîêðóã øåéêè çóáà ïîñëå ðàññëîåíèÿ òêàíåé.
Ó 20-è èç íèõ ëå÷åíèå ïðåïàðàòàìè Populus Nigra íå
ïðîâîäèëîñü; 18 êðûñ òàêîìó ëå÷åíèþ ïîäâåðãëèñü
ïîñëå ïîÿâëåíèÿ äîñòîâåðíûõ ïðèçíàêîâ ïàðîäîíòè-
òà, 15 êðûñ ñëóæèëè êîíòðîëåì.

Ëå÷åíèå ýêñòðàêòîì è ìàçüþ Populus Nigra íà÷èíàëè
ñïóñòÿ 1,5 ìåñÿöà ïîñëå íàëîæåíèÿ ëèãàòóðû. Äëÿ èçó-
÷åíèÿ ýëåêòðîííî-ïàðàìàãíèòíûõ (ÝÏÐ) öåíòðîâ äå-
ñåí, åå òêàíü ïîìåùàëè â òðóáî÷êè äëèíîé 20 ìì è
çàìîðàæèâàëè äî òåìïåðàòóðû æèäêîãî àçîòà (-1960Ñ).
Ñïåêòðû ÝÏÐ òêàíè äåñåí êðûñ ðåãèñòðèðîâàëè íà
ðàäèîñïåêòðîìåòðå ÐÝ 1307, ñíàáæåííîì êîìïüþòåð-
íîé ñèñòåìîé íàêîïëåíèÿ ñèãíàëîâ. Ìû ñòðåìèëèñü
îïðåäåëèòü òàêæå ÝÏÐ-ñïåêòðû àëüâåîëÿðíîé òêàíè
íèæíåé ÷åëþñòè. Îäíàêî, ÝÏÐ-ñèãíàëû ýòîé òêàíè íå
âûÿâëÿëèñü, ïî âñåé âåðîÿòíîñòè, ïî ïðè÷èíå íèçêî-
ãî óðîâíÿ îêèñëèòåëüíîãî ìåòàáîëèçìà â êîñòíîé òêà-
íè, êîòîðûé íåäîñòàòî÷åí äëÿ ïðîèçâîäñòâà ïàðàìàã-
íèòíûõ öåíòðîâ â êîíöåíòðàöèè â ïðåäåëàõ ÷óâñòâè-
òåëüíîñòè ðàäèîñïåêòðîìåòðà.

Äëÿ ëå÷åíèÿ ýêñïåðèìåíòàëüíîãî ïàðîäîíòèòà ïðèìå-
íÿëè ìàçü è ýêñòðàêò ëèñòâåííûõ ïî÷åê òîïîëÿ Populus
Nigra - äåñíû ýêñïåðèìåíòàëüíûõ æèâîòíûõ ñìàçû-
âàëè ìàçüþ, ýêñòðàêò æå äîáàâëÿëè ê ïèòüåâîé âîäå.
Äåòàëüíîå îïèñàíèå ïðåïàðàòîâ ïðèâîäèòñÿ íèæå.

Ïðåïàðàòû èç ëèñòâåííûõ ïî÷åê òîïîëÿ Populus
Nigra - ìàçü è ýêñòðàêò. Â íàñòîÿùåå âðåìÿ âåñüìà
àêòóàëüíûì ÿâëÿåòñÿ ñîçäàíèå íîâûõ ëåêàðñòâåííûõ
ëå÷åáíûõ ïðåïàðàòîâ ðàñòèòåëüíîãî ïðîèñõîæäåíèÿ
è èõ ïðèìåíåíèå â ìåäèöèíå. Â ýòîì ïëàíå îñîáîå
âíèìàíèå ïðèâëåêàþò âåñüìà ðàñïðîñòðàíåííûå â
ðàñòèòåëüíîì ìèðå ôåíîëîâûå ñîåäèíåíèÿ, ê íèì ïðè-
íàäëåæàò ôëàâîíîèäû, äóáèëüíûå âåùåñòâà, îêñèêó-
ìàðèíû è äð., õàðàêòåðèçóþùèåñÿ øèðîêèì ñïåêòðîì
áèîëîãè÷åñêîãî äåéñòâèÿ. Ñàìûì çíà÷èìûì èç íèõ äëÿ
ìåäèöèíû ÿâëÿåòñÿ  Populus Nigra, ñ äðåâíèõ âðåìåí
óñïåøíî ïðèìåíÿåìûé â íàðîäíîé ìåäèöèíå. Ëåêàð-
ñòâåííûå ñðåäñòâà, ïîëó÷åííûå èç ýòîãî ðàñòåíèÿ, îá-
ëàäàþò àíòèìèêðîáíûì, ïðîòèâîâîñïàëèòåëüíûì è
àíòèîêñèäàíòíûì äåéñòâèåì. Åñëè ó÷åñòü, ÷òî ïàðî-
äîíòèò ÿâëÿåòñÿ âîñïàëåíèåì òêàíåé ïàðîäîíòà, ïðî-
âîöèðóåìûì ìèêðîáàìè [3-5 è äð.] íà ôîíå ñíèæåí-
íîãî ìåñòíîãî èììóíèòåòà [9,11-14] è óñèëåíèÿ ïå-
ðîêñèäàöèîííûõ ïðîöåññîâ [2,7], ëîãè÷íî äîïóñòèòü,
÷òî ïðåïàðàòû Populus Nigra äîëæíû áûòü ýôôåêòèâ-
íûìè ñðåäñòâàìè äëÿ ëå÷åíèÿ ïàðîäîíòèòà. Ïîýòîìó
íàøåé çàäà÷åé ÿâèëîñü ïðè ó÷àñòèè ôðàíöóçñêèõ ó÷å-
íûõ [10] ñîçäàíèå è àïðîáàöèÿ ïðåïàðàòîâ ëèñòâåí-
íûõ ïî÷åê Populus Nigra äëÿ ëå÷åíèÿ ýêñïåðèìåíòàëü-
íîãî ïàðîäîíòèòà ó êðûñ.

Ïðåäëîæåíà ëå÷åáíàÿ ìàçü, êîòîðàÿ ñîäåðæèò ìîíîãëè-
öåìèääèñòèëëÿò, ïàðôþìåðíîå ìàñëî è ñïèðòîâûé ýê-
ñòðàêò ëèñòâåííûõ ïî÷åê Populus Nigra â íèæåïðèâå-
äåííîì ñîîòíîøåíèè èíãðåäèåíòîâ: ìîíîãëèöåìèä-
äèñòèëëÿò - 20-22, ïàðôþìåðíîå ìàñëî - 70-77, ñïèð-
òîâîé ýêñòðàêò ëèñòâåííûõ ïî÷åê Populus Nigra - 1-10.
Èçáðàííîå ñîîòíîøåíèå èíãðåäèåíòîâ â ëå÷åáíîé ìàçè
îáåñïå÷èâàåò æåëàåìûå îïòèìàëüíûå ëå÷åáíûå ñâîé-
ñòâà ìàçè, óñèëèâàþùèå ýôôåêò åå äåéñòâèÿ ïðè ëå÷å-
íèè ïàðîäîíòèòà. Ðàñòèòåëüíûì ñûðüåì èñïîëüçîâàíû
ëèñòâåííûå ïî÷êè Populus Nigra, ñîäåðæàùèå ôëàâî-
íîèäû, âèòàìèí Ñ, êàðîòèí, òîêîôåðîë, ãëèêîçèäû -
ñàëèöèí è ïîïóëèí [10]. Ïðåäâàðèòåëüíûå èññëåäîâà-
íèÿ ïîêàçàëè, ÷òî ïðåäëîæåííàÿ ìàçü õàðàêòåðèçóåòñÿ
ïðîòèâîâîñïàëèòåëüíûì, àíòèìèêðîáíûì è àíòèîêñè-
äàíòíûì äåéñòâèåì. Àíàëîãè÷íûì ëå÷åáíîé ìàçè äåé-

ÎÖÅÍÊÀ ÝÔÔÅÊÒÈÂÍÎÑÒÈ ÏÐÅÏÀÐÀÒÎÂ ÒÎÏÎËß POPULUS NIGRA
Â ËÅ×ÅÍÈÈ ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÃÎ ÏÀÐÎÄÎÍÒÈÒÀ

Êèïèàíè Í.Â., Êó÷óõèäçå Äæ.Ê., ×è÷óà Ç.Äæ., Êèïèàíè Â.À., Äàòóíàøâèëè È.Â.
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ñòâèåì îáëàäàåò èçãîòîâëåííûé èç ëèñòâåííûõ ïî÷åê
Populus Nigra ýêñòðàêò, èìåþùèé òàêîé æå ýôôåêò äåé-
ñòâèÿ. Óêàçàííûå ïðåïàðàòû (ìàçü è ýêñòðàêò) îòëè÷à-
þòñÿ êàê ñïîñîáîì èçãîòîâëåíèÿ, òàê è ïðèìåíåíèÿ.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Â òàáëèöå ïðåäñòàâëå-
íû äàííûå îá ÝÏÐ-ñïåêòðå äåñåí çäîðîâûõ êðûñ, à
òàêæå êðûñ ñ ýêñïåðèìåíòàëüíûì ïàðîäîíòèòîì íå-
ëå÷åííûõ (20) è ëå÷åííûõ ìàçüþ è ýêñòðàêòîì èç ïî-
÷åê Populus Nigra (18). Èç ïðèâåäåííûõ â òàáëèöå äàí-
íûõ ñëåäóåò, ÷òî ïðè ýêñïåðèìåíòàëüíîì ïàðîäîíòè-
òå áåç ëå÷åíèÿ, â òêàíè äåñåí èíòåíñèâíîñòü ñâîáîä-
íîðàäèêàëüíîãî ÝÏÐ-ñèãíàëà óâåëè÷èâàåòñÿ íà 24%
îò íîðìàëüíîãî óðîâíÿ, ïîëóøèðèíà æå åãî óìåíüøà-
åòñÿ íà 11% ïî ñðàâíåíèþ ñ êîíòðîëåì. Èíòåíñèâíîñòü
ÝÏÐ-ñèãíàëà FeS-öåíòðîâ óâåëè÷èâàåòñÿ íà 31%,
Ìn2+-ñîäåðæàùèõ êîìïëåêñîâ - íà 21% ïî ñðàâíåíèþ
ñ êîíòðîëåì. Íàðÿäó ñ ýòèì, â òêàíè äåñåí ïîÿâëÿåòñÿ
îòñóòñòâóþùèé â äåñíàõ çäîðîâûõ æèâîòíûõ äîâîëü-
íî èíòåíñèâíûé ÝÏÐ-ñèãíàë Fe2+ è ñèãíàëû FeSNO è

Ìo5+ìàëîé àìïëèòóä, ía 40% óìåíüøàåòñÿ ÝÏÐ-ñèã-
íàë ñâîáîäíîãî æåëåçà (Fe2+), ñèãíàëû íèòðîçèëüíûõ
êîìïëåêñîâ íåãåìîâîãî æåëåçà (FeSNO) è ñëàáûé ÝÏÐ
ñèãíàë Ìo5+; ñèãíàë ÝÏÐ ìîíîíèòðîçèëüíûõ êîìïëåê-
ñîâ æåëåçà óìåíüøàåòñÿ ía 40%, ÷òî óêàçûâàåò íà
óìåíüøåíèå ñîäåðæàíèÿ ñâîáîäíîãî NÎ â òêàíè äå-
ñåí. Â öåëîì, ÝÏÐ-ñïåêòð êðûñ ñ íåëå÷åííûì ïàðî-
äîíòèòîì ñõîæ ñ ÝÏÐ-ñïåêòðîì ÷åëîâåêà ñ ïàðîäîí-
òèòîì ñðåäíåé òÿæåñòè è òÿæåëîé ôîðìû.

Ëå÷åíèå ýêñïåðèìåíòàëüíîãî ïàðîäîíòèòà ïðåïàðàòà-
ìè Populus Nigra ñïîñîáñòâîâàëî âîññòàíîâëåíèþ
ïàðàìåòðîâ ÝÏÐ ñèãíàëîâ äåñåí êðûñ äî êîíòðîëüíî-
ãî óðîâíÿ - èñ÷åçàëè ÝÏÐ ñèãíàëû Fe2+ è Ìo5+, èíòåí-
ñèâíîñòü ÝÏÐ ñèãíàëà Ìn2+-ñîäåðæàùèõ êîìïëåêñîâ
õîòÿ è ïðèáëèæàëàñü ê íîðìå, îäíàêî îñòàâàëàñü äîñ-
òàòî÷íî âûñîêîé, ÷òî óêàçûâàåò íà âåñüìà âûñîêóþ
èíòåíñèâíîñòü ïðîöåññîâ ñâîáîäíîðàäèêàëüíîãî
îêèñëåíèÿ è ñîçäàåò îïàñíîñòü âîçíèêíîâåíèÿ íîâîé
âîëíû âîñïàëåíèÿ â òêàíè äåñåí.

Òàáëèöà. Ýëåêòðîííî-ïàðàìàãíèòíûå ñèãíàëû äåñåí êðûñ â íîðìå,
ïðè ýêñïåðèìåíòàëüíîì ïàðîäîíòèòå áåç ëå÷åíèÿ è ïîñëå ëå÷åíèÿ ïðåïàðàòàìè Populus Nigra

 Êîíòðîëüíûå 
æèâîòíûå n=15 

Êðûñû ñ 
íåëå÷åííûì 

ïàðîäîíòèòîì 
n=20 

Êðûñû ïîñëå 
ëå÷åíèÿ 

ïàðîäîíòèòà 
n=18 

s 30,4±0,9 38,6±0,8 26,8±1,0 Ñâîáîäíîðàäèêàëüíûå ñèãíàëû g=2,00 

ΔH 13,0±0,5 10,2±0,6 12,1±0,5 
FeS-ñîäåðæàùèå áåëêè g=1,94 20,0±1,7 29,2±1,8 23,2±1,8 
Fe2+ g=2,25 - 32,0±3,5 - 
FeS-NO g=2,03 - 8,2±0,9 - 
Mn2+-ñîäåðæàùèå êîìïëåêñû g=2,14 5,5±0,7 18,0±1,6 8,3±1,2 
Ìî 5+ñîäåðæàùèå êîìïëåêñû g=1,97 - 8,4±1,1 - 
Ìîíîíèòðîçèëüíûå êîìïëåêñû æåëåçà g=2,01 47±1,8 28,2±1,6 42,2±1,5 
 

Àíàëèç ïîëó÷åííûõ íàìè ðåçóëüòàòîâ ïîêàçàë, ÷òî ïðè
ýêñïåðèìåíòàëüíîì ïàðîäîíòèòå íàðóøàåòñÿ òðàíñ-
ïîðò ýëåêòðîíîâ íà ÍÀÄÍ óáèõèíîíîêñèðåäóêòàçíîì
ó÷àñòêå, ÷òî ïðîÿâëÿåòñÿ â óâåëè÷åíèè äîëè óáèñåìè-
õèíîíîâ â ñâîáîäíîðàäèêàëüíîì ñèãíàëå (óìåíüøå-
íèåì åãî ïîëóøèðèíû ÄÍ) è óâåëè÷åíèåì ñèãíàëà æå-
ëåçîñåðíûõ öåíòðîâ NÀÄÍ äåãèäðîãåíàçû.

Ïðè íàðóøåíèè òðàíñïîðòà ýëåêòðîíîâ â ìèòîõîíä-
ðèàõ óãíåòàåòñÿ îêèñëèòåëüíîå ôîñôîëèðîâàíèå è
ñèíòåç ìàêðîýðãè÷åñêèõ ñîåäèíåíèé, ÷òî ñïîñîáñòâóåò
èíòåíñèôèêàöèè ãèïîêñàíòèíîêñèäàçíîãî ïóòè è óñè-
ëåííîé òðàíñôîðìàöèè êñàíòèíäåãèäðîãåíàçû â êñàí-
òèíîêñèäàçó è ïðîÿâëÿåòñÿ â ïîÿâëåíèè ñèãíàëà ÝÏÐ
Ìo5+-ñîäåðæàùåé êñàíòèíîêñèäàçû â ñïåêòðå äåñåí,
êîòîðàÿ íàðÿäó ñ ñåìèóáèõèíîíîì, ÿâëÿåòñÿ ãåíåðà-
òîðîì ñóïåðîêñèäàíèîíðàäèêàëîâ. Èíòåíñèôèêàöèÿ

îáðàçîâàíèÿ ñâîáîäíîðàäèêàëüíûõ ôîðì êèñëîðîäà
ñîïðîâîæäàåòñÿ ïîâðåæäåíèåì ìåìáðàííûõ ñòðóêòóð
êëåòîê, íà ÷òî óêàçûâàåò ðåçêîå óâåëè÷åíèå ÝÏÐ-ñèã-
íàëà Ìn2+-ñîäåðæàùèõ êîìïëåêñîâ è ñèãíàëà ñâîáîä-
íîãî Fe2+, êîòîðûå ñàìè ïî ñåáå ÿâëÿþòñÿ ïðîìîòîðà-
ìè ïåðîêñèäàòèâíûõ ïðîöåññîâ. Óâåëè÷åíèå èíòåí-
ñèâíîñòè ñèãíàëà Ìn2+-ñîäåðæàùèõ êîìïëåêñîâ óêà-
çûâàåò òàêæå íà èíàêòèâàöèþ ìèòîõîíäðèàëüíîé ñó-
ïåðîêñèääèñìóòàçû, ÷òî îáóñëàâëèâàåò ñíèæåíèå àí-
òèîêñèäàíòíîé çàùèòû òêàíåé è èíòåíñèôèêàöèè
îêèñëèòåëüíîãî ñòðåññà. Îêèñëèòåëüíûé ñòðåññ ïî-
ñðåäñòâîì ÿäåðíîãî ôàêòîðà NF-kB âîçäåéñòâóåò íà
ýêñïðåññèþ ÒNF-α è IL-1áåòà [14], ÷åì ñîçäàåò óñëî-
âèÿ äëÿ äàëüíåéøåãî óñóãóáëåíèÿ çàáîëåâàíèÿ äåñåí.

Ñóùåñòâåííîå óâåëè÷åíèå ñèãíàëîâ ÝÏÐ ìîíîíèòðî-
çèëüíûõ êîìïëåêñîâ æåëåçà â òêàíè äåñåí óêàçûâàåò
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íà ñíèæåíèå ñîäåðæàíèÿ ñâîáîäíîãî NO è, ñîîòâåò-
ñòâåííî, óìåíüøåíèå ìåñòíîãî èììóíèòåòà è àíòè-
ìèêðîáíîé ðåçèñòåíòíîñòè, ðåãåíåðàöèîííîé ñïîñîá-
íîñòè òêàíè, ÷òî òàêæå èãðàåò âåñüìà ñóùåñòâåííóþ
ðîëü â óñóãóáëåíèè âîñïàëèòåëüíîãî ïðîöåññà è èñ-
òîùåíèè òêàíè äåñåí.

Ïðèìåíåíèå ïðåïàðàòîâ ëèñòâåííûõ ïî÷åê òîïîëÿ
Populus nigra íîðìàëèçóåò ìèòîõîíäðèàëüíîå äûõàíèå,
ñíèæàåò ïðîÿâëåíèå ïðèçíàêîâ âîñïàëåíèÿ, ðåçêî óëó÷-
øàåò ïîêàçàòåëè ïàðàìåòðîâ ÝÏÐ òêàíè äåñåí, îäíàêî
ïîëíîé åãî íîðìàëèçàöèè íå ïðîèñõîäèò - îñòàåòñÿ îïàñ-
íîñòü íàðàñòàíèÿ ïåðîêñèäàöèè (÷òî, âîîáùå, õàðàêòåð-
íî äëÿ ïàðîäîíòèòà). Íåñìîòðÿ íà ýòî, î÷åâèäíî, ÷òî
ìîùíûå àíòèîêñèäàíòíûå è ïðîòèâîâîñïàëèòåëüíûå
ñâîéñòâà ïðåïàðàòîâ òîïîëÿ Populus nigra ïîçâîëÿþò
ðåêîìåíäîâàòü èõ êàê ýôôåêòèâíûå ðåàáèëèòàöèîííûå
ëå÷åáíûå ñðåäñòâà ãèíãèâèòà è ïàðîäîíòèòà.
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SUMMARY

APPLICATION OF POPULUS NIGRA PREPARATIONS AT EXPERIMENTAL PARODONTITIS

Kipiani N., Kuchukhidze J., Chichua Z., Kipiani V., Datunashvili I.

Tbilisi State Medical University, Georgia

Severe oxidative stress, developed under experimental per-
iodontitis is accompanied by disturbances in mitochondri-
al respiration in tissue cells of gingiva, membrane damage
and release of Fe2+ and Mn2+ ,leading to the worsening of
inflammation process and gingival tissue necrosis.

Reduction of free nitric oxide in gingival tissue appeared
to be characteristic for experimental parodontitis: decreas-
es local immunity, antimicrobial resistance, and tissue re-
generation, disturbs blood supply and tissue trophism,
which forwards important role in deepening of inflamma-
tion process and wasting of gingival tissue.

Application of preparations derived from black poplar
(Populus Nigra) gemma standardizes mitochondrial res-
piration, reduces presentation of inflammation, and con-
siderably improves EPR-spectrum of gingival tissue.
Though the complete normalization is not achieved - haz-
ard of peroxidation still remains, the applied preparations,
due to their strong anti- oxidative and anti-inflammatory
activities is as an effective and rehabilitative means to tack-
le gingivitis and peiodontitis.

Key words: parodontitis, treatment of parodontitis, black
poplar (Populus Nigra) gemma.
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
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ÐÅÇÞÌÅ

ÎÖÅÍÊÀ ÝÔÔÅÊÒÈÂÍÎÑÒÈ ÏÐÅÏÀÐÀÒÎÂ ÒÎ-
ÏÎËß POPULUS NIGRA Â ËÅ×ÅÍÈÈ ÝÊÑÏÅÐÈ-
ÌÅÍÒÀËÜÍÎÃÎ ÏÀÐÎÄÎÍÒÈÒÀ

Êèïèàíè Í.Â., Êó÷óõèäçå Äæ.Ê., ×è÷óà Ç.Äæ., Êè-
ïèàíè Â.À., Äàòóíàøâèëè È.Â.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò

Òÿæåëûé îêñèäàöèîííûé ñòðåññ, ðàçâèâàþùèéñÿ ïðè
ýêñïåðèìåíòàëüíîì ïàðîäîíòèòå êðûñ, ñîïðîâîæäà-
åòñÿ íàðóøåíèåì ìèòîõîíäðèàëüíîãî äûõàíèÿ â êëåò-
êàõ òêàíè äåñåí, ïîâðåæäåíèåì èõ ìåìáðàí, âûñâî-
áîæäåíèåì ìîùíûõ ïðîìîòîðîâ ïåðîêñèäàöèè - Fe2+

è Ìn2+, ÷òî ïðèâîäèò ê ïðîãðåññèðîâàíèþ âîñïàëå-
íèÿ è ãèáåëè òêàíåé äåñåí.

Óìåíüøåíèå ñâîáîäíîãî íèòðîîêñèäà â òêàíè äåñåí,
õàðàêòåðíîå äëÿ ýêñïåðèìåíòàëüíîãî ïàðîäîíòèòà,
ñíèæàåò ìåñòíûé èììóíèòåò, àíòèìèêðîáíóþ ðåçèñ-
òåíòíîñòü, ðåãåíåðàöèþ òêàíè, íàðóøàåò êðîâîñíàá-
æåíèå è òðîôèêó òêàíè, ÷òî òàêæå ñïîñîáñòâóåò óñó-
ãóáëåíèþ âîñïàëèòåëüíîãî ïðîöåññà è èñòîùåíèþ
òêàíè äåñåí.

Ïðèìåíåíèå ïðåïàðàòîâ ëèñòâåííûõ ïî÷åê òîïîëÿ
Populus nigra íîðìàëèçóåò ìèòîõîíäðèàëüíîå äûõàíèå,
ñíèæàåò ïðîÿâëåíèÿ âîñïàëåíèÿ, ðåçêî óëó÷øàåò ÝÏÐ-
ñïåêòð òêàíè äåñåí, îäíàêî ïîëíîé íîðìàëèçàöèè íå
ïðîèñõîäèò - îñòàåòñÿ îïàñíîñòü íàðàñòàíèÿ ïåðîê-
ñèäàöèè. Íåñìîòðÿ íà ýòî, î÷åâèäíî, ÷òî ïðåäëîæåí-
íûå íàìè ïðåïàðàòû, ââèäó èõ ìîùíîãî àòèîêñèäàíò-
íîãî è ïðîòèâîâîñïàëèòåëüíîãî äåéñòâèÿ, ìîãóò áûòü
ðåêîìåíäîâàíû êàê ýôôåêòèâíûå ðåàáèëèòàöèîííûå
ëå÷åáíûå ñðåäñòâà ãèíãèâèòà è ïàðîäîíòèòà.

ÌÎËÅÊÓËßÐÍÛÅ ÌÅÕÀÍÈÇÌÛ ÀÏÎÏÒÎÇÀ

Òîïóðèäçå Ì.Ë., Êèïèàíè Â.À., Ïàâëèàøâèëè Í.Ñ., Êèïèàíè Í.Â., Ïåòðèàøâèëè Ò.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò

Ôåíîìåí àïîïòîçà âõîäèò â êðóã âàæíåéøèõ ïðî-
áëåì áèîëîãèè è ìåäèöèíû, êîòîðûå â ïîñëåäíèå
ãîäû ÿâëÿþòñÿ îáüåêòîì ñàìîãî ïðèñòàëüíîãî âíè-
ìàíèÿ. Ñëîæíåéøèé ïî ìåõàíèçìó ïðîöåññ àïîïòî-
çà ëåæèò â îñíîâå æèçíåäåÿòåëüíîñòè êàê îòäåëü-
íûõ êëåòîê, òàê è öåëîñòíîãî îðãàíèçìà â íîðìå è
ïðè ïàòîëîãèè.

Àïîïòîç, ôîðìà ñìåðòè êëåòêè [3,5,7,8], ïðîÿâëÿþ-
ùèéñÿ â óìåíüøåíèè åå îáúåìà, êîíäåíñàöèè è ôðàã-
ìåíòàöèè õðîìàòèíà, óïëîòíåíèè ìåìáðàíû êëåòêè
áåç âûõîäà åå ñîäåðæèìîãî íàðóæó (“ìîðôîëîãè÷åñ-
êèé” ïîäõîä). Ïðè÷èíîé àïîïòîçà, çàïðîãðàììèðîâàí-
íîé ñìåðòè êëåòêè, ÿâëÿåòñÿ ðåàëèçàöèÿ ãåíåòè÷åñêîé
ïðîãðàììû êëåòêè èëè îòâåò íà âíåøíèé ñèãíàë, êî-
òîðûé òðåáóåò çàòðàò ýíåðãèè è ñèíòåçà ìàêðîìîëå-
êóë (“áèîõèìè÷åñêèé” ïîäõîä) [13].

Òåðìèí «àïîïòîç» (ãðå÷. “ëèñòîïàä”) âïåðâûå ïðèìå-
íèë  Êårr J. â 1972 ãîäó äëÿ îáîçíà÷åíèÿ òîé ôîðìû
ñìåðòè êëåòêè, ïðîòîòèïîì êîòîðîé ÿâëÿåòñÿ ãèáåëü
òèìîöèòîâ ïîä âëèÿíèåì ãëþêîêîðòèêîèäîâ [15]. Îíà
îòîæäåñòâëÿëàñü ñ çàïðîãðàììèðîâàííîé ñìåðòüþ
êëåòêè. Ôèçèîëîãè÷åñêîå çíà÷åíèå íîâîîáíàðóæåííî-
ãî ôåíîìåíà òðóäíî áûëî ïåðåîöåíèòü, õîòÿ àêòèâíîå
åãî èçó÷åíèå âîçîáíîâèëîñü ëèøü â 80-ûõ ãîäàõ. Â ëà-
áîðàòîðèè Wyllie A.H. [15] áûëè óñòàíîâëåíû ñâÿçü
àïîïòîçà ñ êàòàëèòè÷åñêîé äåãðàäàöèåé ÄÍÌ ÿäåðíû-
ìè ýíäîíóêëåàçàìè, àêòèâíûé ýíåðãîçàâèñèìûé õà-
ðàêòåð àïîïòîçà. Èíòåðåc ê àïîïòîçó ïîñòåïåííî óñè-
ëèâàëñÿ. Ñ ðàçðàáîòêîé íîâûõ ìåòîäè÷åñêèõ âîçìîæ-
íîñòåé ðåãèñòðàöèè, èçó÷åíèÿ è àíàëèçà ìîëåêóëÿð-
íûõ ìåõàíèçìîâ àïîïòîçà ïîÿâèëàñü âîçìîæíîñòü åãî
óãëóáë¸ííîãî èññëåäîâàíèÿ. Áåç óñòàíîâëåíèÿ ñóòè ôå-
íîìåíà çàïðîãðàììèðîâàííîé ñìåðòè êëåòêè íåâîç-
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ìîæíî îñìûñëåíèå è ïîíèìàíèå òàêèõ àêòóàëüíûõ
âîïðîñîâ ìåäèöèíû, êàê èììóííûé ãîìåîñòàç è îí-
êîãåíåç [3,4]. Íàêîïèâøàÿñÿ èíôîðìàöèÿ òðåáîâàëà
ïåðåñìîòðà ìíîãèõ êîíöåïòóàëüíûõ âîïðîñîâ êàê â
ôèçèîëîãè÷åñêîì, òàê è ïàòîëîãè÷åñêîì àñïåêòàõ.
Âìåñòî óñòàíîâèâøèõñÿ âçãëÿäîâ îòíîñèòåëüíî ñìåð-
òè êëåòêè, êàê îá îòðèöàòåëüíîì ÿâëåíèè, ñôîðìèðî-
âàëîñü ìíåíèå î òîì, ÷òî ñìåðòü êëåòêè, ÷àñòè÷íî, ÿâ-
ëÿåòñÿ çàêîíîìåðíûì è íåîáõîäèìûì ïðîöåññîì, ñàìî
æå ñóùåñòâîâàíèå îðãàíèçìà ïîäðàçóìåâàåò ðàâíîâå-
ñèå ìåæäó æèçíüþ è ñìåðòüþ íà óðîâíå êëåòî÷íûõ
ïîïóëÿöèé. Àïîïòîç óæå íå ðàññìàòðèâàëè êàê ïàòî-
ëîãè÷åñêîå ÿâëåíèå. Áîëåå òîãî, â ïàòîãåíåçå ìíîãèõ
ïàòîëîãè÷åñêèõ ïðîöåññîâ è áîëåçíåé âåäóùèì çâå-
íîì ñ÷èòàëñÿ óæå íå àïîïòîç, à íàðóøåíèå ýòîé ôîð-
ìû ñìåðòè êëåòêè.

Àïîïòîç, âåñüìà ðàñïðîñòðàíåííûé áèîëîãè÷åñêèé
ôåíîìåí ñàìîóíè÷òîæåíèÿ êëåòêè, îïðåäåëÿåò êëåòî÷-
íûé ãîìåîñòàç è àðõèòåêòîíèêó îðãàíèçìçà. Èì ðåãó-
ëèðóþòñÿ êîëè÷åñòâåííîå ïîñòîÿíñòâî êëåòîê â îðãà-
íèçìå è ñîîòíîøåíèå ðàçëè÷íûõ òèïîâ êëåòîê, îïðå-
äåëÿåòñÿ ôîðìà îðãàíîâ è îòäåëüíûõ åãî ÷àñòåé, ïðî-
èñõîäèò èçáàâëåíèå îðãàíèçìà îò ãåíåòè÷åñêè äåôåê-
òíûõ êëåòîê. Â ïîïóëÿöèè íåðàçìíîæàþùèõñÿ êëåòîê
ðîëü àïîïòîçà ìèíèìàëüíà è âûðàæàåòñÿ òîëüêî îòâå-
òîì êëåòêè íà âíåøíåå âîçäåéñòâèå, òîãäà êàê â ïðî-
ëèôåðèðóþùåé êëåòî÷íîé ïîïóëÿöèè ýòîò ïðîöåññ

èìååò îãðîìíîå çíà÷åíèå - èì ðåãóëèðóþòñÿ è êîððå-
ãèðóþòñÿ ïðîöåññû ïðîëèôåðàöèè è äèôôåðåíöèàöèè
êëåòîê. Êëåòêà, âûïîëíèâøàÿ ñâîþ ôóíêöèþ, ýëèìè-
íèðóåòñÿ è çàìåíÿåòñÿ ñ ïîìîùüþ àïîïòîçà. Ê ôèçèî-
ëîãè÷åñêîìó àïîïòîçó îòíîñèòñÿ òàêæå èçáàâëåíèå
îðãàíèçìà îò èçìåíåííûõ è ïåðåðîæäåííûõ êëåòîê.
Çàïðîãðàììèðîâàííàÿ ñìåðòü ÿâëÿåòñÿ ïðîöåññîì ñà-
ìîóìåðùâëåíèÿ êëåòêè, êîòîðûé êîäèðîâàí ãåíåòè÷åñ-
êè è âêëþ÷àåòñÿ â íóæíîå âðåìÿ ñ íóæíîé èíòåíñèâ-
íîñòüþ,  ÿâëÿÿñü íåîáõîäèìûì óñëîâèåì ñóùåñòâî-
âàíèÿ îðãàíèçìà.

Íàðóøåíèÿ àïîïòîçà ÿâëÿþòñÿ îñíîâîé ìíîãèõ ïà-
òîëîãè÷åñêèõ ïðîöåññîâ è, ñîîòâåòñòâåííî, çàáîëåâà-
íèé. Ê «ïàòîëîãè÷åñêîìó àïîïòîçó» îòíîñèòñÿ êàê óñè-
ëåíèå, òàê è îñëàáëåíèå èíòåíñèâíîñòè ïðîöåññà, êî-
òîðûå ÿâëÿþòñÿ ðåçóëüòàòîì ïîâðåæäàþùåãî äåéñòâèÿ
âíåøíèõ ôàêòîðîâ èëè ãåíåòè÷åñêîãî äåôåêòà. Ñàìî
âîçäåéñòâèå âíåøíåé ñðåäû íà êëåòêó, ñ òî÷êè çðåíèÿ
âêëþ÷åíèÿ àïîïòîçà è íàðóøåíèÿ òå÷åíèÿ ýòîãî ïðî-
öåññà, ðåàëèçóåòñÿ: 1) âîçäåéñòâèåì òîãî æå ñèãíàëü-
íîãî àïïàðàòà, êîòîðûé âêëþ÷àåò ôèçèîëîãè÷åñêèé
àïîïòîç, îäíàêî ïðîèñõîäèò èçìåíåíèå èíòåíñèâíîñ-
òè ñèãíàëà èëè îøèáêà âêëþ÷åíèÿ; 2) ïîâðåæäåíèåì
êëåòêè ïîä âëèÿíèåì âíåøíåé ñðåäû (ñõåìà 1), ÷òî, â
ñëó÷àå íåäîñòàòî÷íîñòè çàùèòíûõ ìåõàíèçìîâ, âûçû-
âàåò àïîïòîç (âêëþ÷åííûé ïðè ïîâðåæäåíèè ÄÍÊ
àïîïòîç îòíîñèòñÿ ê ôèçèîëîãè÷åñêîìó).
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Â òå÷åíèè àïîïòîçà ðàçëè÷àþò òðè ñòàäèè: I - èíäóê-
òèâíàÿ, II - ýôôåêòîðíàÿ (ôîðìèðîâàíèå âíóòðèêëå-
òî÷íûõ ñèãíàëîâ àïîïòîçà), III - äåãðàäàöèîííàÿ –
àêòèâàöèÿ àïîïòîçñïåöèôè÷åñêèõ ïðîòåàç – êàñïàç,
äåãðàäàöèÿ æèçíåííîâàæíûõ áåëêîâ è ÄÍÊ. Ïîñëå-
äíèå äâå ñòàäèè ÿâëÿþòñÿ îáùèìè äëÿ âñåõ ðàçíî-
âèäíîñòåé àïîïòîçà, ïåðâàÿ æå çàâèñèò êàê îò òèïà
êëåòêè, òàê è îò âêëþ÷àþùåãî (èíäóêòîðíîãî) ôàê-
òîðà [5,21,26].

Ïðè÷èíû èíèöèàöèè (âêëþ÷åíèÿ) àïîïòîçà ðàçíîîá-
ðàçíû, ïî ìåõàíèçìó æå âêëþ÷åíèÿ ðàçëè÷àþò ýêñò-
ðàöåëëóëÿðíóþ (âíåøíþþ) è âíóòðåííþþ èíèöèà-
öèþ. Ýêñòðàöåëëóëÿðíûé èëè âíåøíèé ìåõàíèçì ïîä-
ðàçóìåâàåò âîñïðèÿòèå êëåòêîé ïîëó÷åííîãî ñèãíàëà,
ò.å. ðåöåïöèþ àïîïòîçà; îí ñâÿçàí ñ äåéñòâèåì ñïåöè-
ôè÷åñêèõ ëèãàíä íà ñîîòâåòñòâóþùèå ðåöåïòîðû (ðå-
öåïòîðû ñìåðòè). Ñóùåñòâóåò ãðóïïà ðåöåïòîðîâ [2,5],
îñíîâíûìè ôóíêöèÿìè êîòîðûõ ÿâëÿþòñÿ âîñïðèÿòèå
è ïåðåäà÷à ñèãíàëà àïîïòîçà:
1. Fas ðåöåïòîðû (APO-1CD95) èçó÷åíû ëó÷øå, ÷åì
äðóãèå [6,9,11]. Îíè îáðàçóþòñÿ íà ïîâåðõíîñòè êëåò-
êè ñïîíòàííî (â ãåïàòîöèòàõ è êîðòèêàëüíûõ òèìî-
öèòàõ), èëè ïîñëå èõ àêòèâàöèè (â çðåëûõ ëèìôîöè-
òàõ). Ïðèðîäíûì (åñòåñòâåííûì) ëèãàíäîì ýòîãî ðå-
öåïòîðà ÿâëÿåòñÿ Fas-ëèãàíä - ìîëåêóëà, êîòîðàÿ â
âèäå òðèìåðà ïðåäñòàâëåíà, ïðåèìóùåñòâåííî, íà
ìåìáðàíàõ êëåòîê èììóíîëîãè÷åñêè ïðèâèëåãèðî-
âàííûõ òêàíåé  è ÿâëÿåòñÿ àíàëîãîì ëèãàíä ñåìåé-
ñòâà ðåöåïòîðîâ TNF-α, CD40L è ôàêòîðà ðîñòà íå-
ðâîâ [17,18,23].

2. Ðåöåïòîðû ñìåðòè – áåëêè DR (Death receptors) DR3
(APO-3), DR4 (TRAIL R1), DR5 (TRAIL-R2) - ïðåä-
ñòàâèòåëè ñåìåéñòâà ôàêòîðîâ ðîñòà íåðâîâ [2,5]. Èõ
ëèãàíäîì ÿâëÿþòñÿ TNF-α è TRAIL-öèòîêèíû, ñ÷è-
òàþùèåñÿ ìîùíûìè èíäóêòîðàìè ïðîöåññà àïîïòî-
çà. Ýòè ðåöåïòîðû îòâåòñòâåííû çà ðåàëèçàöèþ ðàç-
ëè÷íûõ ýôôåêòîâ TNF. Èç íèõ òîëüêî ó TNFR1 ñóùå-
ñòâóåò öèòîïëàçìàòè÷åñêèé äîìåí ñìåðòè, ïîñðåä-
ñòâîì êîòîðîãî ïåðåäàåòñÿ ëåòàëüíûé ñèãíàë.

3. Ìåìáðàííûå ìîëåêóëû CD30, CD40 [4,14].

4. Ðåöåïòîðû çàâèñèìîñòè îñóùåñòâëÿþò èíèöèà-
öèþ àïîïòîçà â ñëó÷àå îòñóòñòâèÿ ñîîòâåòñòâóþùå-
ãî ëèãàíäà. Îíè ðàñïîëîæåíû êàê íà, òàê è âíóòðè
ìåìáðàíû [2]. Ââèäó òîãî, ÷òî è â ýòîì ñëó÷àå èíè-
öèèàöèÿ àïîïòîçà çàâèñèò îò íàëè÷èÿ ëèãàíäà (àïîï-
òîç âêëþ÷àåòñÿ â ñëó÷àå åãî îòñóòñòâèÿ), ýòîò ïóòü
àïîïòîçà òàêæå ñ÷èòàåòñÿ âíåøíèì. Ó ðåöåïòîðîâ
ýòîãî ñåìåéñòâà ñóùåñòâóåò îáùåå ñâîéñòâî – õà-
ðàêòåð è ýôôåêò ïåðåäàâàåìîãî èìè ñèãíàëà çàâè-
ñÿò îò äîñòóïíîñòè ðåöåïòîðà äëÿ ëèãàíäà. Ðåöåï-
òîð çàâèñèìîñòè, ïîñëå ñâÿçûâàíèÿ ñ ëèãàíäîì, ïå-
ðåäàåò êëåòêå ñèãíàë ñïàñåíèÿ, äèôôåðåíöèàöèè è

ìèãðàöèè, èëè, â ñëó÷àå îòñóòñòâèÿ ëèãàíäà, âåäåò
êëåòêó ê àïîïòîçó. Èñõîäÿ èç ýòîãî, æèçíåñïîñîá-
íîñòü êëåòêè, íà ïîâåðõíîñòè êîòîðîé íàõîäèòñÿ ýòè
ðåöåïòîðû, çàâèñèò îò íàëè÷èÿ èëè îòñóòñòâèÿ ëè-
ãàíäà. Íàïðèìåð, êðîâåòâîðíûå êëåòêè íà îïðåäå-
ëåííîì ýòàïå ðàçâèòèÿ ïîãèáàþò ââèäó íåäîñòàòêà
èëè îòñóòñòâèÿ öèòîêèíîâ. Ñïàñàþùèì ôàêòîðîì
äëÿ êëåòêè ÿâëÿåòñÿ êîëîíèÿñòèìóëèðóþùèé ôàê-
òîð. Ýòîò ìåõàíèçì äî êîíöà íå èçó÷åí, õîòÿ èçâåñ-
òíî, ÷òî îí ïðîòåêàåò ïðè ó÷àñòèè êàñïàç. Ê íèì îò-
íîñÿòñÿ íåòðèí-1, èíòåãðèíû αγβ3 è α5β1, ëèãàíäû
ýêñòðàöåëëþëàðíîãî ìàòðèêñà (ëàìèíèí), ðåöåïòî-
ðû àíäðîãåíà è äð. Ïîòåðÿ ðåöåïòîðîâ çàâèñèìîñòè
èëè íàðóøåíèå èõ ôóíêöèè ñ÷èòàåòñÿ îäíèì èç ìå-
õàíèçìîâ ðàçâèòèÿ çëîêà÷åñòâåííûõ îïóõîëåé.

5. Ê âíåøíåìó ïóòè ðàçâèòèÿ àïîïòîçà îòíîñèòñÿ
óíè÷òîæåíèå êëåòîê-ìèøåíåé öèòîòîêñè÷åñêèìè è
ïðèðîäíûìè êëåòêàìè-êèëëåðàìè – ïåðôîðèíàìè è
ãðàìçèíàìè. Öèòîòîêñè÷åñêèå êëåòêè äåéñòâóþò íà
ìåìáðàíó êëåòêè-ìèøåíè ñ ïîìîùüþ ïåðôîðèíîâ
[10,11,14]. Â ðåçóëüòàòå ýòîãî, â ìåìáðàíàõ êëåòîê
îáðàçóþòñÿ ïîðû, ñêâîçü êîòîðûå ïðîíèêàþò ãðàíçè-
íû-ïðîòåàçû, ðàçðóøàþùèå ïåïòèäíûå ñâÿçè ñ îñòàò-
êàìè àðãèíèíà. Èõ ìèøåíüþ ÿâëÿþòñÿ ïðåäøåñòâåí-
íèêè ñóëüôèäíûõ ïðîòåàç, êîòîðûå àêòèâèðóþòñÿ
Ð34cdc-êèíàçîé è, îáóñëîâëèâàÿ ïðåæäåâðåìåííûé ïå-
ðåõîä â àïîïòîòè÷åñêóþ ôàçó êëåòî÷íîãî öèêëà, ñïî-
ñîáñòâóþò àïîïòîçó êëåòêè.

6. Ðåöåïòîðû àïîïòîçà âñòðå÷àþòñÿ è â ÿäðå êëåòêè,
íàïðèìåð, êëàññè÷åñêèìè èíäóêòîðàìè àïîïòîçà ÿâ-
ëÿþòñÿ êîðòèêîñòåðîèäû (äëÿ òèìîöèòîâ), ðåöåïòîð
êîòîðûõ íàõîäèòñÿ â ÿäðå.

7. Ïðîâîöèðîâàòü àïîïòîç ñïîñîáåí è àíòèãåí. Â ýòîì
ñëó÷àå âîñïðèÿòèå ñèãíàëà àïîïòîçà ïðîèñõîäèò ñ
ïîìîùüþ ðåöåïòîðà Ò-ëèìôîöèòà TCR-CD3. Òàêèì
æå ïóòåì àêòèâèðóåòñÿ è ïðîöåññ ïðîëèôåðàöèè ëèì-
ôîöèòîâ. Ðåöåïòîð, êàê òðèããåð àïîïòîçà, âûñòóïàåò
òîëüêî â îñîáûõ ñëó÷àÿõ. Â ëèìôîöèòàõ àêòèâàöèÿ è
èíäóêöèÿ àïîïòîçà èìåþò îáùèå êîìïîíåíòû. Ïîä
äåéñòâèåì àíòèãåíà, ñóïåðàíòèãåíà è àíòèòåëà ìè-
òîãåííîãî ëåêòèíà (ïåðåêðåñòíî ñîåäèíÿþùåãî ìî-
ëåêóëû ðåöåïòîðà) àïîïòîç âêëþ÷àåòñÿ â ñëó÷àÿõ îò-
ñóòñòâèÿ: 1) äîïîëíèòåëüíîãî ñèãíàëà (êîñòèìóëÿöèè
ìîëåêóëîé CD28) [14]; 2) ïîâòîðíîãî âîçäåéñòâèÿ ëè-
ãàíäà íà óæå àêòèâèðîâàííóþ êëåòêó; 3)ôàêòîðà ðî-
ñòà (íàïðèìåð, IL2); 4) ïðåäâàðèòåëüíîãî ïåðåêðåùè-
âàíèÿ CD4 [18].

Òàêèì îáðàçîì, ñóùåñòâóþò áèîëîãè÷åñêè àêòèâíûå
ñîåäèíåíèÿ è ãîðìîíû, ïîä äåéñòâèåì êîòîðûõ âêëþ-
÷àåòñÿ ïðîãðàììà ñàìîóáèéñòâà êëåòêè. Ìû ïðåäëà-
ãàåì íàçâàòü èõ «ìåäèàòîðàìè àïîïòîçà». Êëàññè÷åñ-
êèìè ìåäèàòîðàìè àïîïòîçà ÿâëÿþòñÿ: FASL, TNFα,
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ãðàíçèíû, êîðòèêîñòåðîèäû, ýñòðîãåíû, àíäðîãåíû, èç
öèòîêèíîâ – èíòåðëåéêèíû (êîòîðûå â îäíèõ ïîïó-
ëÿöèÿõ âûçûâàþò, à â èíûõ ïîïóëÿöèÿõ êëåòîê óã-
íåòàþò àïîïòîç). Íàïðèìåð, äëÿ ïðèðîäíûõ êëåòîê-
êèëëåðîâ èíäóêòîðàìè àïîïòîçà ÿâëÿþòñÿ IL-2,
IL-12, äëÿ ïåðèôåðè÷åñêèõ ìîíîöèòîâ - IL-4, IL-10,
äëÿ Ò-ëèìôîöèòîâ - IL-10-. IL-4 óãíåòàåò àïîïòîç â
ïåðèôåðè÷åñêèõ ìîíîöèòàõ. Òîëüêî èíãèáèðóþùèì
äåéñòâèåì îáëàäàþò IL-3, IL6, IL-9. Àêòèâèðîâàí-
íûé Ò-ëèìôîöèò àïîïòîòè÷åñêè ïîãèáàåò ïðè îò-
ñóòñòâèè IL-2.

Ìîùíûì ñèãíàëîì àïîïòîçà ÿâëÿåòñÿ ïîâûøåíèå
Ca2+ âî âíóòðèêëåòî÷íîì ìàòðèêñå, ÷òî íåïîñðåä-
ñòâåííî àêòèâèðóåò ýíäîíóêëåàçó, íå òðåáóÿ àêòèâà-
öèè ïðîòåèíêèíàçû Ñ. Ñèëüíûìè ìåäèàòîðàìè àïîï-
òîçà ñëåäóåò ñ÷èòàòü ñ÷èòàòü è OH- , H2O2 , O2- ñâî-
áîäíûå ðàäèêàëû [2], êîòîðûå âûçûâàþò çàïóñê çà-
ïðîãðàìèðîâàííîé ñìåðòè êëåòêè ðàçëè÷íûìè ìåõà-
íèçìàìè (ñì. íèæå).

Ïîñëå äåéñòâèÿ ñèãíàëà àïîïòîçà, âíóòðèêëåòî÷íàÿ
åãî ïåðåäà÷à ïðîèñõîäèò â äâà ýòàïà: ïåðâûé ýòàï –
âàðèàáåëüíûé, çàâèñèò îò ìåõàíèçìà çàïóñêà è òèïà
êëåòêè, âòîðîé - óíèâåðñàëåí äëÿ âñåõ òèïîâ àïîïòî-
çà. Ïðè äåéñòâèè ëèãàíäà ðåöåïòîð ïðåòåðïåâàåò òðè-
ìåðèçàöèþ. Ó ðåöåïòîðîâ ñìåðòè â öèòîïëàçìàòè÷åñ-
êîì õâîñòå èìååòñÿ ò.í. äîìåí ñìåðòè (DD) [8,9]. Ïðè
àêòèâàöèè èç íåãî îáðàçóåòñÿ ìîëåêóëÿðíûé êëàñòåð
– ñèãíàëüíûé êîìïëåêñ ñìåðòè. Ïðè Fas-çàâèñèìîì
àïîïòîçå ñîåäèíåíèå Fas-ëèãàíäà ñ Fas-ðåöåïòîðîì
âûçûâàåò èçìåíåíèå êîíôîðìàöèè åãî öèòîïëàçìàòè-
÷åñêîãî äîìåíà. FADD-àäàïòîðíàÿ ìîëåêóëà (Fas-
associacted death domen, receptor interacting protein)
àêòèâèðóåò êàñïàçó-8 èëè FLIASE (FADD-like IL-1 β-
converting enzyme), ÷òî îçíà÷àåò âêëþ÷åíèå âòîðîãî -
îáùåãî ýòàïà àïîïòîçà. Àíàëîãè÷íîå ïðîèñõîäèò è ïðè
àêòèâàöèè ïîñðåäñòâîì ÔÍÎ (ôàêòîðà íåêðîçà îïó-
õîëè) ðåöåïòîðà TNFR1. Ðåöåïòîð, â ýòîì ñëó÷àå, âçà-
èìîäåéñòâóåò ñ TRADD-àäàïòîðíûì áåëêîì, êîòîðûé
ñîåäèíÿåòñÿ ñ FADD è RIP.

Âçàèìîäåéñòâèåì TNFα ñ TNFR1 âîçìîæíà ïåðåäà÷à
ñèãíàëà àäàïòîðíîìó áåëêó ñ ïîìîùüþ RIP, ÷òî, ïó-
òåì àêòèâàöèè êàñïàçû-2 è íå óñòàíîâëåííûìè åù¸
ìåõàíèçìàìè, âûçûâàåò àïîïòîç.

Ó TRAIL-R3 è TRAIL-R4, â îòëè÷èå îò TRAIL-R1 è
TRAIL-R2, íåò öèòîïëàçìàòè÷åñêîãî äîìåíà ñìåðòè,
ñâÿçü ëèãàíäà ñ ýòèì ðåöåïòîðîì íå âûçûâàåò àïîïòî-
çà è ýòè ðåöåïòîðû ïðèíÿòî ñ÷èòàòü ëîâóøêàìè TRAIL
[2]. Îíè îáóñëîâëèâàþò óñòîé÷èâîñòü êëåòêè ê TRAIL-
çàâèñèìîìó àïîïòîçó.

Âûøå áûëî îòìå÷åíî, ÷òî âêëþ÷åíèå àïîïòîçà âîç-
ìîæíî è âíóòðåííèì ìåõàíèçìîì. Ê âíóòðåííåìó

ìåõàíèçìó îòíîñèòñÿ âêëþ÷åíèå àïîïòîçà ñ ó÷àñòè-
åì ýíäîïëàçìàòè÷åñêîãî ðåòèêóëóìà, ëèçîñîì è ÿäðà
êëåòêè, õîòÿ îí, â îñíîâíîì, àññîöèèðîâàí ñ ìèòî-
õîíäðèÿìè - â èíäóêöèè àïîïòîçà àêòèâíî ó÷àñòâó-
þò îñâîáîæäåíèå è ýôôåêò ìèòîõîíäðèàëüíûõ ôàê-
òîðîâ. Âíóòðèêëåòî÷íûé ìåõàíèçì çàïðîãðàìèðî-
âàííîé ñìåðòè, âûçâàííûé âíåøíèìè ôàêòîðàìè,
çàïóñêàåò àïîïòîç íåïîñðåäñòâåííî ÷åðåç ìèòîõîí-
äðèè [19,21,30].

Ðîëü ìèòîõîíäðèàëüíûõ èçìåíåíèé â ðàçâèòèè
àïîïòîçà îáùåïðèçíàíà. Ê íèì îòíîñÿòñÿ: ñíèæå-
íèå ïîëîæèòåëüíîãî çàðÿäà âíóòðåííåé ïîâåðõíîñ-
òè ìåìáðàíû ìèòîõîíäðèé ñ íàðóøåíèåì ìåìáðàí-
íîãî ïîòåíöèàëà, ïîâûøåíèå ïðîíèöàåìîñòè ìåì-
áðàíû, åå äåçèíòåãðàöèÿ, íàðóøåíèå òðàíñïîðòà
ýëåêòðîíîâ, ñíèæåíèå ñîäåðæàíèÿ âîññòàíîâëåííî-
ãî ãëþòàòèîíà, óñèëåíèå îáðàçîâàíèÿ ñóïåðîêñèäà-
íèîíà, âûõîä Ca2+ è ìèòîõîíäðèàëüíûõ áåëêîâ â öè-
òîïëàçìó [2].

Ìåõàíèçì âûñâîáîæäåíèÿ ôàêòîðîâ àïîïòîçà èç ìè-
òîõîíäðèé â îòâåò íà ñèãíàë, ïî ñåé äåíü, îñòàåòñÿ
ïðåäìåòîì èññëåäîâàíèé è äèñêóññèé. Ñîãëàñíî îä-
íîé èç ãèïîòåç, ïðè íàáóõàíèè ìèòîõîíäðèè ðàçðûâà-
åòñÿ åå âíåøíÿÿ ìåìáðàíà. Ñ÷èòàþò òàêæå, ÷òî â îñî-
áûõ óñëîâèÿõ ìåìáðàíà ìèòîõîíäðèè îêàçûâàåòñÿ
âðåìåííî ïðîíèöàåìîé - îáðàçóþòñÿ ò.í. ïîðû âðåìåí-
íîé ïðîíèöàåìîñòè (ÏÂÏ) [19,30]. Èõ ïðèáëèçèòåëü-
íàÿ ëîêàëèçàöèÿ – ìåñòî êîíòàêòà âíåøíåé è âíóòðåí-
íåé ìåìáðàí ìèòîõîíäðèé. Ïîðû äàþò âîçìîæíîñòü
îáìåíà ìîëåêóë, â òîì ÷èñëå è ïðîòåèíîâûõ, ìåæäó
ìàòðèêñîì è öèòîïëàçìîé. Áåëêè ñåìåéñòâà Bcl-2 ðå-
ãóëèðóþò îòêðûòèå ÏÂÏ ïóòåì âçàèìîäåéñòâèÿ ñ îñ-
íîâíûìè êîìïîíåíòàìè ïîð. Ïîðû ôîðìèðóþòñÿ ïðè
ãèïåðïîëÿðèçàöèè âíóòðåííåé ìåìáðàíû, íàðóøåíèè
îáìåíà ÀÒÔ ìåæäó ìèòîõîíäðèÿìè è öèòîëèçîì ïðè
ïîâðåæäåíèè âíåøíåé ìåìáðàíû.

Îäíèì èç ìåõàíèçìîâ îòêðûòèÿ ÏÂÏ ÿâëÿåòñÿ ïîâû-
øåíèå êîíöåíòðàöèè èîíîâ Ca2+ â ìàòðèêñå ìèòîõîí-
äðèé. Âõîæäåíèå â ìèòîõîíäðèþ Ca2+ îñóùåñòâëÿåò-
ñÿ ñïåöèôè÷åñêîé òðàíñëîêàçîé ïóòåì òðàíñìåìáðàí-
íîãî èîííîãî îáìåíà ïîä âëèÿíèåì îòðèöàòåëüíîãî
ãðàäèåíòà ìåìáðàíû è èçìåíåíèé pH. Ïðè íàðàñòà-
íèè Ca2+ â ìèòîõîíäðèÿõ, ïåðåíîñ÷èêè ïåðåíàñûùà-
þòñÿ ýòèìè èîíàìè, îòêðûâàþòñÿ ÏÂÏ è Ca2+ âûáðà-
ñûâàåòñÿ èç êàíàëîâ. Ïîâûøåíèå êîëè÷åñòâà èîíîâ
Ca2+ â ìàòðèêñå ìèòîõîíäðèé ïðè îêñèäàöèîííîì
ñòðåññå îáóñëîâëåíî óâåëè÷åíèåì îáðàçîâàíèÿ ñâî-
áîäíûõ ðàäèêàëîâ, ñàì æå îêñèäàöèîííûé ñòðåññ ÷à-
ñòî ÿâëÿåòñÿ ðåçóëüòàòîì íàðóøåíèÿ òðàíñïîðòà ýëåê-
òðîíîâ â äûõàòåëüíîé öåïè ìèòîõîíäðèé [1,16]. Ïðè
ðàçâèòèè ïàòîëîãè÷åñêîãî ïðîöåññà óìåíüøåíèå ñî-
äåðæàíèÿ ÀÒÔ â êëåòêå, ñïîñîáñòâóåò óñèëåíèþ îá-
ðàçîâàíèÿ ñóïåðîêñèäðàäèêàëîâ – ðàçâèâàåòñÿ îêñè-
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äàöèîííûé ñòðåññ. Èíäóêöèÿ àïîïòîçà ÷åðåç ìèòîõîí-
äðèè ñâÿçàíà èìåííî ñ ýòèìè ïðîöåññàìè, íåïîñðåä-
ñòâåííîå æå âêëþ÷åíèå àïîïòîçà ïðîèñõîäèò ïîä âëè-
ÿíèåì íàõîäÿùèõñÿ â ìåæìåìáðàííîì ïðîñòðàíñòâå
ìèòîõîíäðèé àïîïòîãåííûõ ôàêòîðîâ - öèòîõðîìà Ñ,
AIF, ýíäîíóêëåàçû G è ðåãóëèðóþùèõ áåëêîâ
Smac\DIABLO è Omi\HtrA2 [2,5,7,8]. Öèòîõðîì Ñ ñâÿ-
çàí ñ âíóòðåííåé ìèòîõîíäðèàëüíîé ìåìáðàíîé, ïîä
âëèÿíèåì èíäóêòîðîâ àïîïòîçà îí âûñâîáîæäàåòñÿ â
öèòîïëàçìó, îáðàçóåò àïîïòîñîìó, êîòîðàÿ àêòèâèðó-
åò êàñïàçó 9. Ïîñëåäíèé, ïóòåì ïðîòåîëèçà, àêòèâè-
ðóåò ýôôåêòîðíóþ êàñïàçó - 3.

AIF - ìèòîõîíäðèàëüíûé áåëîê, êîòîðûé ïîä äåéñòâè-
åì ôàêòîðîâ àïîïòîçà òðàíñëîöèðóåòñÿ â ÿäðî è âû-
çûâàåò ôðàãìåíòàöèþ ÄÍÊ. Ýíäîíóêëåàçà G ïîñëå
âûñâîáîæäåíèÿ èç ìèòîõîíäðèé âûçûâàåò ôðàãìåí-
òàöèþ ÄÍÊ êàê êàñïàççàâèñèìûì, òàê è êàñïàçíåçà-
âèñèìûì ïóòÿìè [19,30].

Âêëþ÷åíèå àïîïòîçà èç ÿäðà ÿâëÿåòñÿ îäíèì èç ïðè-
ìåðîâ ôèçèîëîãè÷åñêîãî àïîïòîçà, íàçíà÷åíèåì êîòî-
ðîãî ÿâëÿåòñÿ ðàçðóøåíèå ãåíåòè÷åñêè äåôåêòíûõ
êëåòîê. Â ýòîì ïðîöåññå áîëüøîå çíà÷åíèå ïðèäàåòñÿ
áåëêó Ð-53, êîòîðûé ÿâëÿåòñÿ îíêîñóïðåññîðîì
[20,26]. Åãî ýêñïðåññèÿ ïîâûøàåò ÷óâñòâèòåëüíîñòü
êëåòêè ê ïîâðåæäàþùåìó ôàêòîðó, à äåôèöèò – óñè-
ëèâàåò æèçíåñïîñîáíîñòü ïîâðåæäåííûõ êëåòîê, ÷òî
ÿâëÿåòñÿ îäíîé èç îñíîâ êàíöåðîãåíåçà [27,29]. Àïîï-
òîç ìîæåò áûòü èíäóöèðîâàí è ïîâðåæäåíèåì ýíäîï-
ëàçìàòè÷åñêîãî ðåòèêóëóìà. Íàðóøåíèå ãîìåîñòàçà
Bax è Bak áåëêîâ, íàêîïëåíèå áåëêîâ íåïðàâèëüíîãî
ñòðîåíèÿ ïîâðåæäàþò åãî, Bax è Bak áåëêè âñòðàèâà-
þòñÿ â åãî ìåìáðàíó è ñòèìóëèðóþò âûõîä Ca2+ èç
äåïî, ïîâûøàÿ èõ êîíöåíòðàöèþ â ìèòîõîíäðèÿõ,
âñëåäñòâèå ÷åãî îòêðûâàþòñÿ ÏÂÏ è âûñâîáîæäàþò-
ñÿ ôàêòîðû àïîïòîçà.

Èçìåíåíèå ïðîíèöàåìîñòè ëèçîñîì è ïîïàäàíèå
ïðîòåîëèòè÷åñêèõ ôåðìåíòîâ â öèòîïëàçìó äî ïîñ-
ëåäíåãî âðåìåíè àññîöèèðîâàëîñü ñ íåêðîçîì. Â íà-
ñòîÿùåå âðåìÿ ñ÷èòàþò, ÷òî ñòåïåíü èçìåíåíèé ìåì-
áðàíû ëèçîñîì îïðåäåëÿåò ðàçâèòèå àïîïòîçà èëè íå-
êðîçà. Åñëè ïðè ïîïàäàíèè áîëüøîãî êîëè÷åñòâà ïðî-
òåàç â êëåòêó, çàùèòíûå ìåõàíèçìû îêàçûâàþòñÿ íå-
äîñòàòî÷íûìè, ïðîèñõîäèò èíèöèàöèÿ çàïðîãðàììè-
ðîâàííîé ñìåðòè, àïîïòîç ðåàëèçóåòñÿ êàê êàñïàççà-
âèñèìûì ïóòåì, òàê è ÷åðåç ìèòîõîíäðèè. Âûáðî-
øåííûå ïðîòåàçû èçìåíÿþò ôóíêöèîíèðîâàíèå ìè-
òîõîíäðèé, âûñâîáîæäàÿ ôàêòîðû àïîïòîçà, êîòîðûå
àêòèâèðóþò êàñïàçû.

Íåçàâèñèìî îò ïðè÷èí è ìåõàíèçìîâ ðàçâèòèÿ àïîï-
òîçà, ïîñëåäíèé ýòàï åãî ÿâëÿåòñÿ îáùèì, ðåàëèçó-
åòñÿ àêòèâàöèåé ñåðîñîäåðæàùèõ ïðîòåàç è òåðìè-
íàëüíûõ êàñïàç [7]. Â ñîñòîÿíèè ïîêîÿ â êëåòêå êàñ-

ïàçû ïðåäñòàâëåíû íåàêòèâíûìè ìîëåêóëàìè –
ïðåäøåñòâåííèêàìè. Ñóùåñòâóþò äâå ãðóïïû êàñ-
ïàç [59]: èíèöèàòîðíûå (êàñïàçà 8,9, âîçìîæíî 2 è
10) è ýôôåêòîðíûå (êàñïàçû 3,6,7). Àêòèâàöèÿ è
ôóíêöèîíèðîâàíèå êàñïàç íîñÿò êàñêàäíûé õàðàê-
òåð. Èíäóêòîðû àïîïòîçà àêòèâèðóþò èíèöèàòîð-
íûå êàñïàçû. Íàïðèìåð, ñ ó÷àñòèåì FADD, àêòèâè-
ðóåòñÿ êàñïàçà 8, öèòîòîêñè÷åñêèå àãåíòû àêòèâè-
ðóþò êàñïàçó 9. Ôóíêöèåé èíèöèàòîðíûõ êàñïàç
ÿâëÿåòñÿ àêòèâàöèÿ ýôôåêòîðíûõ êàñïàç. Îíè ñïî-
ñîáíû âîçäåéñòâîâàòü íà 40 ðàçëè÷íûõ ìîëåêóë â
ÿäðå, ìèòîõîíäðèè è öèòîïëàçìó. ßäåðíûå ìûøåíè
êàñïàç - ôåðìåíòû, ó÷àñòâóþùèå â ðåïàðàöèè ÄÍÊ
è ïðîöåññå ðåãóëèðîâàíèÿ êëåòî÷íîãî öèêëà. Ñëå-
äîâàòåëüíî, âîçäåéñòâóÿ íà ÿäåðíûå ìîëåêóëû, êàñ-
ïàçû óãíåòàþò ïðîöåññû ðåïàðàöèè, ðåïëèêàöèè è
ðåîðãàíèçàöèè ÄÍÊ, ñîçäàâàÿ íåáëàãîïðèÿòíûå óñ-
ëîâèÿ äëÿ ôóíêöèîíèðîâàíèÿ ÄÍÊ. Êðîìå òîãî, îñ-
íîâíûì ìåõàíèçìîì ðåàëèçàöèè àïîïòîçà ÿâëÿåòñÿ
èíàêòèâàöèÿ áåëêà, èíãèáèðóþùåãî ÄÍÊ-àçó, â ðå-
çóëüòàòå ÷åãî àêòèâèðóåòñÿ êàñïàççàâèñèìàÿ ÄÍÊ-
àçà è íà÷èíàåòñÿ ôðàãìåíòàöèÿ ÄÍÊ. Êàñïàçû ðàç-
ðóøàþò Bcl-2–áåëîê, ÷åì è ðåàëèçóåòñÿ ýôôåêò îñ-
ëàáëåíèÿ îòðèöàòåëüíîãî ðåãóëèðîâàíèÿ àïîïòîçà.
Êàñïàçû ðàçðóøàþùå äåéñòâóþò íåïîñðåäñòâåííî
íà êëåòî÷íûå ñòðóêòóðû, èçìåíÿþò åå ôîðìó, íàðó-
øàþò äâèãàòåëüíóþ ñïîñîáíîñòü, ñíèæàþò àäãåçèþ
è âçàèìîñâÿçü ñ îêðóæàþùèìè êëåòêàìè.

Íåñìîòðÿ íà òî, ÷òî àïîïòîç íå ñâîäèòñÿ òîëüêî ê äåã-
ðàäàöèè ÄÍÊ, ïîñëåäíåìó ïðîöåññó è ó÷àñòâóþùèì
â íåì ôåðìåíòàì ïðèäàþò çíà÷èòåëüíóþ ðîëü â ðàç-
âèòèè àïîïòîçà. Â ðåçóëüòàòå ïðîòåêàþùåé â 3 ýòàïà
ôðàãìåíòàöèè ÄÍÊ îáðàçóþòñÿ îäíà- èëè äâóõíèòî÷-
íûå, ñîîòâåòñòâåííî, òîíêèå è êðóïíûå ôðàãìåíòû
ÄÍÊ [5]. Îòâåòñòâåííû çà ýòîò ïðîöåññ ýíäîíóêëåà-
çû, êîòîðûå îñóùåñòâëÿþò ìåæíóêëåîñîìíóþ äåãðà-
äàöèþ ÄÍÊ. Ê ýòèì ôåðìåíòàì îòíîñÿòñÿ, íàïðèìåð,
Ca2+ è Mn2+- çàâèñèìûå ýíäîíóêëåàçû, êàñïàççàâèñè-
ìàÿ ýíäîíóêëåàçà CAD.

Ãëàâåíñòâóþùèìè â ìåõàíèçìå ðàçâèòèÿ àïîïòîçà
êëåòêè ÿâëÿþòñÿ äåãðàäàöèÿ åå æèçíåííîâàæíûõ ìî-
ëåêóë è ñòðóêòóð, èñ÷åðïûâàíèå âñåõ ýíåðãåòè÷åñêèõ
ðåñóðñîâ. Ïîñëå èíäóêöèè çàïðîãðàììèðîâàííîé
ñìåðòè, æèçíåñïîñîáíîñòü êëåòêè çàâèñèò îò àêòèâà-
öèè è èíèöèèàöèè òåõ ìíîãî÷èñëåííûõ ïðîöåññîâ, êî-
òîðûå âûçûâàþò ìîäóëÿöèþ àïîïòîçà. Àïîïòîç ðåãó-
ëèðóåòñÿ êàê ñòðåññèíäóöèðîâàííûìè
ìîëåêóëàìè (JNK,MAPK\ERK, NF-kB, p53, öåðàìèä,
áåëêè «òåïëîâîãî øîêà»), òàê è êîíñòèòóöèîííî ñó-
ùåñòâóþùèìè â êëåòêå áåëêàìè (Bcl-2, IAP).

Áåëêè ñåìåéñòâà Bcl-2 ðàçäåëÿþòñÿ íà 3 ïîäãðóï-
ïû: ïîõîæèå íà Bcl-2 ñïàñàþùèå ôàêòîðû è ïîõî-
æèå íà Bax àïîïòîç-âûçûâàþùèå ôàêòîðû, â òîì
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÷èñëå áåëêè, êîòîðûå èìåþò òîëüêî BH3 äîìåí è
ïîëó÷èâøèå íàçâàíèå - «òîëüêî BH3» [25]. Àíòè-
àïîïòîòè÷åñêèé ìåõàíèçì äåéñòâèÿ Bcl-2–áåëêîâ äî
ñåãîäíÿøíåãî äíÿ íå ðàñøèôðîâàí. Ñ÷èòàþò, ÷òî
îíè, íàðÿäó ñ óãíåòåíèåì ôàêòîðîâ àïîïòîçà, çàùè-
ùàþò öåëîñòíîñòü êëåòî÷íûõ îðãàíåëë è ïðîÿâëÿ-
þò ñâîþ àíòèîêñèäàíòíóþ ïðèðîäó. Èõ ñîäåðæàíèå
â êëåòêå â áîëüøîì êîëè÷åñòâå îáóñëàâëèâàåò óñ-
òîé÷èâîñòü êëåòêè ïî îòíîøåíèþ ê ïîâðåæäàþùèì
ôàêòîðàì, âûçûâàþùèì àïîïòîç.

Èçâåñòíî, ÷òî Bax-áåëîê ëîêàëèçîâàí â öèòîïëàç-
ìå. Ïîä äåéñòâèåì ñèãíàëà ñìåðòè ýòîò áåëîê ïðå-
òåðïåâàåò êîíôîðìàöèþ, âñòðàèâàåòñÿ â öèòîïëàç-
ìó è âûñâîáîæäàåò ìèòîõîíäðèàëüíûå ôàêòîðû
àïîïòîçà. Ýòîò áåëîê àêòèâåí è â îòíîøåíèè Bcl-2–
áåëêà, â ÷àñòíîñòè, áëîêèðóåò åãî àêòèâíîñòü. Áåç
ñîîòâåòñòâóþùåãî ñèãíàëà ñìåðòè áåëîê íåàêòèâåí
[22,31].

Ðåãóëÿöèÿ àïîïòîçà áåëêàìè ñåìåéñòâà IAP óæå íà
ïîñëåäíåì, äåãðàäàöèîííîì ýòàïå àïîïòîçà, îñóùåñòâ-
ëÿåòñÿ íåïîñðåäñòâåííîé èíàêòèâàöèåé àêòèâèðîâàí-
íûõ êàñïàç. Â íàñòîÿùåå âðåìÿ èäåíòèôèöèðîâàíû
óæå 8 ïðåäñòàâèòåëåé ýòîãî ñåìåéñòâà. Ó÷èòûâàÿ òîò
ôàêò, ÷òî ïîâûøåííàÿ ýêñïðåññèÿ ýòèõ áåëêîâ îïðå-
äåëÿåò óñòîé÷èâîñòü îïóõîëåâûõ êëåòîê ê àïîïòîçó,
ïðîöåññ èõ èíãèáèðîâàíèÿ èìååò è áîëüøîå ïðàêòè-
÷åñêîå çíà÷åíèå [24].

Ðåãóëÿöèÿ àïîïòîçà ïðîèñõîäèò òàêæå è áåëêàìè «òåï-
ëîâîãî øîêà». Ïðè ñòðåññ ðåàêöèè ýòè áåëêè, êàê îá-
ëàäàþùèå çàùèòíîé ôóíêöèåé íà êëåòî÷íîì óðîâíå,
íåïðÿìûì ïóòåì òîðìîçÿò àïîïòîç ñòàáèëèçàöèåé
âíóòðèêëåòî÷íûõ áåëêîâ. Â ýíäîïëàçìàòè÷åñêîì
ðåòèêóëóìå Hsp-áåëêè ïðåïÿòñòâóþò íàêîïëåíèþ âè-
äîèçìåíåííûõ è ïîâðåæäåííûõ áåëêîâ, çà êîòîðûì, â
ñâîþ î÷åðåäü, ñëåäóþò íàðóøåíèå ôóíêöèè ýíäîïëàç-
ìàòè÷åñêîãî ðåòèêóëóìà è àïîïòîç [2]. Hsp-áåëêè àê-
òèâíî âêëþ÷àþòñÿ â ðåãóëÿöèþ àïîïòîçà, âûäåëÿÿ ïðî-
àïîïòîòè÷åñêèå è àíòèàïîïòîòè÷åñêèå áåëêè. Íàïðè-
ìåð, áåëêè Hsp60 è Hsp10 îáðàçîâàíèåì êîìïëåêñà ñ
ïðîêàñïàçîé-3 óñêîðÿþò àïîïòîç, à Hsp70-áåëîê îá-
ëàäàåò àíòèàïîïòîòè÷åñêèì äåéñòâèåì.

Òàêèì îáðàçîì, óñëîâèÿ è ïðè÷èíû èíäóêöèè àïîï-
òîçà ìíîãîîáðàçíû, çàâèñÿò îò äåéñòâèÿ âíåøíåãî
ôàêòîðà, ÷óâñòâèòåëüíîñòè è âîñïðèÿòèÿ êëåòêè, íå-
äîñòàòî÷íîñòè åãî çàùèòíûõ ôàêòîðîâ. Â òî æå âðå-
ìÿ, îäèí è òîò æå ôàêòîð ìîæåò âêëþ÷àòü èëè óãíå-
òàòü ïðîöåññ àïîïòîçà.

Àíàëèç íàêîïëåííûõ ïðè èññëåäîâàíèè àïîïòîçà ìà-
òåðèàëîâ âûÿâëÿåò ôèçèîëîãè÷åñêóþ çíà÷èìîñòü çàï-
ðîãðàììèðîâàííîé ñìåðòè êëåòêè è åå ìåñòî â ïàòî-
ëîãèè. Ñ êàæäûì ãîäîì óâåëè÷èâàåòñÿ êîëè÷åñòâî òåõ
ïàòîëîãè÷åñêèõ ïðîöåññîâ è çàáîëåâàíèé, â îñíîâå
êîòîðûõ ëåæèò èìåííî ýòà ôîðìà ãèáåëè êëåòêè è
ïðèìåðû êîòîðûõ ïðèâåäåíû íà ñõåìå 2. 

Àïîïòîç Óñèëåíèå Îñëàáëåíèå 

Âðîæäåííûå äåôåêòû 
òêàíåé, óðîäñòâà 

Èíôåêöèîííûå 
ïðîöåññû 

Èøåìè÷åñêè- 
ðåïåðôóçèîííûå ïðîöåññû 

Íåèðîäåãåíåðàòèâíûå 
ïðîöåññû 

Ïàíöèòîïåíèè Îïóõîëè 

Àóòîèìóííûå 
ïðîöåññû 

ÑÏÈÄ, ñåïñèñ Âèðóñíûå èíôåêöèè 

Îñìûñëåíèå ìåõàíèçìîâ ðàçâèòèÿ ýòèõ áîëåçíåé äèê-
òóåò íåîáõîäèìîñòü ïåðåñìîòðà ïðèíöèïîâ èõ ëå÷å-
íèÿ è ïëàíèðîâàíèÿ ïðîôèëàêòè÷åñêèõ ìåðîïðèÿòèé,
÷òî íåâîçìîæíî áåç ãëóáîêîãî çíàíèÿ ìîëåêóëÿðíûõ
ìåõàíèçìîâ àïîïòîçà.

Cõåìà 2. Ðîëü àïîïòîçà â ïàòîëîãèè
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SUMMARY

MOLECULAR MECHANISMS OF APOPTOSIS

Topuridze M., Kipiani V., Pavliashvili N., Kipiani N.,
Petriashvili T.

Tbilisi State Medical University

Apoptosis is the vital issue of Biology and Medicine. Re-
cent concept of molecular and cellular mechanisms of
apoptosis – a well-controlled form of cell death was re-
viewed. The aim of a review was to broaden knowledge
of apoptosis mechanism and to reveal molecular targets
for the modulation of these processes. The data on the
apoptosis was analyzed.

The biological role of physiological cell death in normal
state and in different human pathologies is described.
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The literature data showed that many molecular mecha-
nisms of apoptosis are still unknown. Three mechanisms
are ctually known to be involved in the apoptotic proc-
ess: a receptor-ligand mediated mechanism, a mitochon-
drial pathway and a mechanism in which the endoplas-
mic reticulum plays a central role. Morphological and
biochemical definitions of poptosis are presented. An
original scheme of apoptosis mechanisms is construct-

ed. The term “mediators of poptosis” is introduced. Ex-
tra cellular and intracellular mechanisms of apoptosis
are examined. The special attention is paid to mitochon-
drial factors of apoptosis, Ca+2-ions, and proteins (Bcl-
2, Bax, p-53).

Key words: apoptosis, morphology of apoptosis, bio-
chemical factors of apoptosis, Ca+2-ions, proteins.

ÐÅÇÞÌÅ

ÌÎËÅÊÓËßÐÍÛÅ ÌÅÕÀÍÈÇÌÛ ÀÏÎÏÒÎÇÀ

Òîïóðèäçå Ì.Ë., Êèïèàíè Â.À., Ïàâëèàøâèëè Í.Ñ., Êèïèàíè Í.Â., Ïåòðèàøâèëè Ò.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò

Â îáçîðíîé ñòàòüå ðàññìîòðåíû ñîâðåìåííûå ïðåä-
ñòàâëåíèÿ î ñóùíîñòè è ìîëåêóëÿðíûõ ìåõàíèçìàõ
àïîïòîçà. Ïîêàçàíî, ÷òî àïîïòîç ÿâëÿåòñÿ âàæíåéøåé
ïðîáëåìîé áèîëîãèè è ìåäèöèíû, êîòîðûé ïðåäñòàâ-
ëÿåò îñíîâó æèçíåäåÿòåëüíîñòè êàê îòäåëüíûõ êëåòîê,
òàê è öåëîñòíîãî îðãàíèçìà â íîðìå è ïðè ïàòîëîãèè.
Â ñòàòüå ïðåäñòàâëåíû „ìîðôîëîãè÷åñêèé“ è „áèîõè-
ìè÷åñêèé“ ïîäõîäû îïðåäåëåíèÿ àïîïòîçà, ïîêàçàíî
èõ åäèíñòâî. Ïðåäëîæåíà îðèãèíàëüíàÿ ñõåìà ìåõà-
íèçìîâ âêëþ÷åíèÿ àïîïòîçà, âïåðâûå ïðåäëîæåí òàê-
æå òåðìèí „ìåäèàòîðû àïîïòîçà“. Ðàññìîòðåíû ïðè-
÷èíû ðàçâèòèÿ àïîïòîçà, ýêñòðàêëåòî÷íûå (àêòèâàöèÿ
ðåöåïòîðîâ ñìåðòè, îòñóòñòâèå ëèãàíäîâ ðåöåïòîðîâ

çàâèñèìîñòè, öèòîêèíîâ è ôàêòîðîâ ðîñòà, àêòèâàöèÿ
â îøèáêå ëèìôîöèòîâ) è âíóòðèêëåòî÷íûå (ïîâðåæ-
äåíèå ÄÍÊ, íàðóøåíèå ãåìîñòàçà ìèòîõîíäðèè, ñòðåññ
ýíäîïëàçìàòè÷åñêîãî ðåòèêóëóìà, íàðóøåíèå ïðîíè-
öàåìîñòè ëèçîñîì) ìåõàíèçìû åãî èíèöèàöèè. Îñî-
áîå çíà÷åíèå ïðèäàåòñÿ ìèòîõîíäðèàëüíûì ôàêòîðàì
àïîïòîçà è èîíàì êàëüöèÿ, äåòàëüíî ðàññìîòðåíà ðîëü
áåëêîâûõ ôàêòîðîâ (Bcl-2, Bax, p-53), îñîáîå çíà÷å-
íèå ïðèäàåòñÿ áåëêàì òåïëîâîãî øîêà.

Â ñâåòå ïîñëåäíèõ äàííûõ ðåêîìåíäîâàí ïåðåñìîòð
ïðèíöèïîâ ëå÷åíèÿ è ïðîôèëàêòèêè áîëåçíåé, â ìå-
õàíèçìå êîòîðûõ âåäóùåå çíà÷åíèå èìååò àïîïòîç.
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Êëîôåëèí (êëîíèäèí-2-äèõëîðôåíèëàìèíî)-2-èìè-
äàçîëèíà ãèäðîõëîðèä - ãèïîòåíçèâíîå ñðåäñòâî,
îáû÷íî íàçíà÷àåòñÿ â äîçàõ 0,1-0,3 ìã. Ïðåïàðàò îêà-
çûâàåò òàêæå áîëåóòîëÿþùåå äåéñòâèå, ÷òî ïîçâîëÿ-
åò èñïîëüçîâàòü åãî äëÿ êóïèðîâàíèÿ áîëåâîãî ñèíä-
ðîìà ïðè îñòðîì èíôàðêòå ìèîêàðäà è â ïîñëåîïå-
ðàöèîííîì ïåðèîäå [6,8]. Ïðåïàðàò õàðàêòåðèçóåòñÿ
âûñîêîé áèîäîñòóïíîñòüþ (áîëåå 75%). Ïðèìåðíî
60% ââåäåííîé äîçû êëîôåëèíà ýêñêðåòèðóåòñÿ ñ
ìî÷îé â íåèçìåííîì âèäå. Îñíîâûìè ïðîäóêòàìè
áèîòðàíñôîðìàöèè êëîôåëèíà ÿâëÿþòñÿ 2,6-äèîõëîð-
4-îêñèôåíèëãóàíèäèí, èõ ñóëüôî- è ãëþêóðî-êîíü-
þãàòû [8,14-16].

Âûðàæåííîå òîêñè÷åñêîå äåéñòâèå êëîôåëèíà ïðîÿâ-
ëÿåòñÿ ó äåòåé ïîñëå îäíîêðàòíîãî ïðèåìà 0,4-4 ìã, à
ó âçðîñëûõ 4,5-11,25 ìã ïðåïàðàòà [8].

Â ëèòåðàòóðå îïèñàí öåëûé ðÿä ñëó÷àåâ îòðàâëåíèÿ
êëîôåëèíîì. Â ïîäàâëÿþùåì áîëüøåíñòâå ñëó÷àåâ
îòðàâëåíèå êëîôåëèíîì íîñèò êðèìèíàëüíûé õàðàê-
òåð [8]. Äèôôåðåíöèðîâàòü èíòîêñèêàöèþ êëîôåëè-
íà îò èíòîêñèêàöèè äðóãèìè ñðåäñòâàìè ïî êëèíè-
÷åñêîé êàðòèíå äîâîëüíî ñëîæíî. Ïàòîëîãè÷åñêèå
è ãèñòîëîãè÷åñêèå èçìåíåíèÿ âíóòðåííèõ îðãàíîâ
ïðè îòðàâëåíèÿõ äàííûì ïðåïàðàòîì òàêæå íåñïå-
öèôè÷íû.

Â ñâÿçè ñ ýòèì õèìèêî-òîêñèêîëîãè÷åñêèå èññëåäî-
âàíèÿ ïðè îñòðûõ èíòîêñèêàöèÿõ ïðèîáðåòàþò ðå-
øàþùåå çíà÷åíèå ïðè âûáîðå íàèáîëåå ýôôåêòèâ-
íîãî ìåòîäà òåðàïèè. Àêòóàëüíûì ÿâëÿåòñÿ òàêæå
õèìèêî-òîêñèêîëîãè÷åñêèå èññëåäîâàíèÿ áèîëîãè-
÷åñêèõ îáúåêòîâ ïðè ïîäîçðåíèè íà îòðàâëåíèå êëî-
ôåëèíîì.

Ó÷èòûâàÿ âûøåèçëîæåííîå, èçó÷åíèå êëîôåëèíà â
õèìèêî-òîêñèêîëîãè÷åñêîì îòíîøåíèè ñ ýêñïåðèìåí-
òàëüíîé ðàçðàáîòêîé ìåòîäîâ îòáîðà ïðîáû, èçîëèðî-
âàíèÿ, îáíàðóæåíèÿ è êîëè÷åñòâåííîãî îïðåäåëåíèÿ,
ïî ñåé äåíü, ïðåäñòàâëÿåò îñîáûé èíòåðåñ.

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü ðàçðàáîòàòü ìå-
òîäû îòáîðà è ïîäãîòîâêè ïðîáû, èçîëèðîâàíèÿ, îáíà-
ðóæåíèÿ è êîëè÷åñòâåííîãî îïðåäåëåíèÿ êëîôåëèíà.

Ìàòåðèàë è ìåòîäû. Îáúåêòàìè èññëåäîâàíèÿ ÿâè-
ëèñü ñóáñòàíöèÿ êëîôåëèíà, óäîâëåòâîðÿþùàÿ òðåáî-
âàíèÿì ôàðìàêîïåè [10] è ìî÷à ÷åëîâåêà, ïðèíèìàâ-
øåãî òàáëåòêè êëîôåëèíà [11], òàê êàê ìî÷à ÿâëÿåòñÿ
íàèáîëåå ðàñïðîñòðàíåííûì è ïðîñòûì îáúåêòîì èñ-
ñëåäîâàíèÿ íà ëåêàðñòâåííûå òîêñè÷åñêèå ñîåäèíåíèÿ.
Âûáîð ýòîãî îáúåêòà îáóñëîâëåí åùå íåñêîëüêèìè
ïðè÷èíàìè: ìî÷à ÿâëÿåòñÿ îäíèì èç ñàìûõ èíôîðìà-
òèâíûõ îáúåêòîâ, òàê êàê áîëüøèíñòâî âåùåñòâ è èõ
ìåòàáîëèòîâ âûâîäÿòñÿ èç îðãàíèçìà ñ ìî÷îé; ïî ñó-
ùåñòâóþùèì þðèäè÷åñêèì íîðìàì ïðîöåññ îòáîðà
áèîïðîáû íå äîëæåí ïðè÷èíÿòü îáñëåäóåìîìó ôèçè-
÷åñêèå íåóäîáñòâà [1,2,5].

Ìåòîäàìè èññëåäîâàíèÿ áûëè ïðèìåíåíû: æèäêî-æèä-
êîñòíàÿ ýêñòðàêöèÿ è òîíêîñëîéíàÿ õðîìàòîãðàôèÿ
(ÒÑÕ).

1. Æèäêî-æèäêîñòíàÿ ýêñòðàêöèÿ, êàê ìåòîä èçîëèðî-
âàíèÿ àíàëèçèðóåìûõ ñîåäèíåíèé èç ìî÷è, íà ñåãîä-
íÿøíèé äåíü îñòàåòñÿ ñàìûì ðàñïðîñòðàíåííûì ñïî-
ñîáîì âûäåëåíèÿ âåùåñòâ èç áèîîáúåêòîâ. Â îñíîâå
åå ëåæèò ðàñïðåäåëåíèå âåùåñòâà ìåæäó äâóìÿ íåñìå-
øèâàþùèìèñÿ æèäêèìè ôàçàìè. Êîëè÷åñòâåííî òà-
êîå ðàñïðåäåëåíèå ìîæíî îõàðàêòåðèçîâàòü âåëè÷è-
íàìè êîýôôèöèåíòà ðàñïðåäåëåíèÿ (Êð) âåùåñòâà â
ðàçëè÷íûõ îðãàíè÷åñêèõ ðàñòâîðèòåëÿõ, íåñìåøèâà-
þùèõñÿ ñ âîäîé è âåëè÷èíîé ôàêòîðà èçâëå÷åíèÿ (ïðî-
öåíò èçâëå÷åíèÿ) [2,12]. Ïðîöåíò èçâëå÷åíèÿ (ñòåïåíü
èçâëå÷åíèÿ) êëîôåëèíà ïðîâåðÿëè ÓÔ-ñïåêòðîôîòî-
ìåòè÷åñèì ìåòîäîì ïðè λ=250±2íì.

2. ÒÑÕ, êîòîðàÿ â õèìèêî-òîêñèêîëîãè÷åñêîì àíàëèçå
çàíèìàåò çíà÷èìîå ìåñòî áëàãîäàðÿ ñâîåé ýêñïðåñíî-
ñòè, âîñïðîèçâîäèìîñòè, ïðîñòîòå è íèçêîé ñòîèìîñ-
òè àíàëèçà [2,5,12] ìû ïðèìåíèëè äëÿ îáíàðóæåíèÿ
êëîôåëèíà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. 1. Ïðèãîòîâëåíèå ýòà-
ëîííîãî ðàñòâîðà ñòàíäàðòíîãî îáðàçöà êëîôåëèíà.
Îêîëî 0,18 ã (òî÷íàÿ íàâåñêà) êëîôåëèíà, ñîîòâåòñòâó-
þùåãî òðåáîâàíèÿì ÔÑ-42-1776-82 [10], ðàñòâîðÿþò
â âîäå â ìåðíîé êîëáå âìåñòèìîñòüþ 100 ìë, îáúåì
ðàñòâîðà âîäîé äîâîäÿò äî ìåòêè è ïåðåìåøèâàþò (ðà-
ñòâîð À). Ñðîê ãîäíîñòè ðàñòâîðà À – 1 ìåñÿö.

ÐÀÇÐÀÁÎÒÊÀ ÌÅÒÎÄÎÂ ÕÈÌÈÊÎ-ÒÎÊÑÈÊÎËÎÃÈ×ÅÑÊÎÃÎ
ÀÍÀËÈÇÀ ÊËÎÔÅËÈÍÀ

Àäåèøâèëè-Àíäãóëàäçå1 Ë.Â., Ìàõàðàäçå1 Ð.Â., Êóðöèêèäçå1 Ì.Ø.,
Àáóëàäçå2 Í.Á., Êèíöóðàøâèëè3 Ê.Ì.

1Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò ôàðìàöåâòè÷åñêîé
è òîêñèêîëîãè÷åñêîé õèìèè; 2Ãîñóäàðñòâåííûé óíèâåðñèòåò èì. À. Öåðåòåëè, äåïàðòàìåíò

ôàðìàöèè è ñòîìàòîëîãèè, Êóòàèñè; 3Ãðóçèíñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò
ñóáòðîïè÷åñêîãî õîçÿéñòâà, Êóòàèñè
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Ïðèãîòîâëåíèå ðàáî÷åãî ðàñòâîðà. 5 ìë ýòàëîííî-
ãî ðàñòâîðà (ðàñòâîð À) ïîìåùàþò â ìåðíóþ êîëáó
âìåñòèìîñòüþ 100 ìë, äîâîäÿò îáúåì ðàñòâîðà âî-
äîé äî ìåòêè è ïåðåìåøèâàþò (ðàñòâîð Á-ðàáî÷èé
ðàñòâîð). Â 1 ìë ðàñòâîðà Á ñîäåðæèòñÿ îêîëî
0,00009 ãð. êëîôåëèíà. Êîíòðîëüíûé îáðàçåö ãîòî-
âèëè ïóòåì äîáàâëåíèÿ â ìî÷ó 1 ìë ðàáî÷åãî ðàñòâî-
ðà (ðàñòâîð Á). Â êà÷åñòâå õîëîñòîãî îáðàçöà áðàëè
ìî÷ó çäîðîâîãî ÷åëîâåêà, íå ïðèíèìàâøåãî ëåêàð-
ñòâåííûå âåùåñòâà.

2. Îòáîð ïðîáû ïðîâîäèëè ïóòåì çàáîðà 150-200 ìë
ìî÷è â ÷èñòîì òåôëîíîâîì èëè ñòåêëÿííîì ôëàêîíå.
Ôëàêîí çàêðûâàëè è ïîìåùàëè â õîëîäèëüíèê.

3. Èçîëèðîâàíèå êëîôåëèíà èç ìî÷è ïðîâîäèëè îäíî-
âðåìåííî èç õîëîñòîãî, êîíòðîëüíîãî è ðåàëüíîãî (ìî÷à
÷åëîâåêà, êîòîðûé ïðèíèìàë êëîôåëèí) îáðàçöîâ.

Ìî÷ó ïîäêèñëÿëè êîíöåíòðèðîâàííûì HCl-îì è ïðî-
âîäèëè ÷åòûðåõêðàòíóþ ýêñòðàêöèþ äèýòèëîâûì ýôè-
ðîì. Ýêñòðàêò âûñóøèâàëè áåçäâîäíûì Na2SO4, ôèëü-
òðîâàëè, óïàðèâàëè â ôàðôîðîâûõ ÷àøêàõ. Ñóõèå îñ-
òàòêè ðàñòâîðÿëè â 10 ìë õëîðîôîðìà (V1). Áðàëè ïî
2-2 ìë V1 ðàñòâîðà, ïåðåíîñèëè â òðè ôàðôîðîâûå
÷àøêè äëÿ äàëüíåéøåé õðîìàòîãðàôè÷åñêîé î÷èñòêè
è îáíàðóæåíèÿ, à òàêæå êà÷åñòâåííîãî è êîëè÷åñòâåí-
íîãî îïðåäåëåíèÿ ñïåêòðîôîòîìåòðè÷åñêèì ìåòîäîì.

Ðàçðàáîòàííàÿ íàìè ìåòîäèêà èçîëèðîâàíèÿ êëîôåëè-
íà èç ìî÷è õàðàêòåðèçóåòñÿ áîëåå âûñîêîé ñòåïåíüþ
èçîëèðîâàíèÿ (96%), ÷åì ñóùåñòâóþùèå ìåòîäû [12].

Ïðè ïðîâåäåíèè èññëåäîâàíèÿ ìåòîäîì ÒÑÕ íàìè
èñïîëüçîâàí ìåòîäè÷åñêèé ïîäõîä, îñíîâàííûé íà

âûáîðå îïòèìàëüíûõ óñëîâèé ïóòåì âàðüèðîâàíèÿ
ôàêòîðîâ, âëèÿþùèõ íà ðàçäåëåíèå: ñîðáåíò, ñèñòåìà
ðàñòâîðèòåëåé, ïðîÿâëÿþùèõ ðåàãåíòîâ.

Âûáîð ñîðáåíòà. Íà îñíîâàíèè ïðåäâàðèòåëüíî ïðî-
âåäåííûõ èññëåäîâàíèé íàø âûáîð ìû îñòàíîâèëè íà
ãîòîâûõ ïëàñòèíêàõ «Ñèëóôîë» (×åõèÿ) ðàçìåðîì
15×15, óäîáíûõ äëÿ ñîáëþäåíèÿ ñòàíäàðòíûõ óñëîâèé
àíàëèçà è íàèáîëåå äîñòóïíûõ äëÿ èññëåäîâàíèÿ.

Óñëîâèÿ õðîìàòîãðàôèðîâàíèÿ. Õðîìàòîãðàôèðîâà-
íèå ïðîâîäèëè îäíîìåðíîå, â íàñûùåííûõ êàìåðàõ,
âîñõîäÿùèì ñïîñîáîì. Äëèíà ïðîáåãà ðàñòâîðèòåëÿ
âî âñåõ ñëó÷àÿõ ñîñòàâëÿëà 10 ñì.

Âûáîð ñèñòåì ðàñòâîðèòåëåé. Â îñíîâó ïîäáîðà óñ-
ëîâèé õðîìàòîãðàôèðîâàíèÿ ìû ïîñòàâèëè ðàçëè÷íóþ
ñòåïåíü ïîäâèæíîñòè êëîôåëèíà â ðàçëè÷íûõ ñèñòå-
ìàõ ðàñòâîðèòåëåé. Ñ öåëüþ âûáîðà îïòèìàëüíûõ óñ-
ëîâèé àíàëèçà êëîôåëèíà íàìè áûëî ýêñïåðèìåíòàëü-
íî èññëåäîâàíî îêîëî 20-è ñèñòåì ðàñòâîðèòåëåé, ñî-
äåðæàùèõ öèêëîãåêñàí, òîëóîë, áåíçîë, õëîðîôîðì,
àöåòîí, í-áóòàíîë, ýòèëàöåòàò, ýòàíîë, ìåòàíîë, âîäó,
êîòîðûå ïåðå÷èñëåíû â ïîðÿäêå óâåëè÷åíèÿ ïîëÿðíî-
ñòè [9,13]. Âûøåóêàçàííûå ðàñòâîðèòåëè âàðüèðîâà-
ëèñü â ðàçëè÷íûõ ñî÷åòàíèÿõ. Èäåíòèôèêàöèþ ïðî-
âîäèëè â ñèñòåìàõ ðàñòâîðèòåëåé êèñëîãî, íåéòðàëü-
íîãî è ùåëî÷íîãî õàðàêòåðà.

Â ïðîöåññå ïðåäâàðèòåëüíîé ýêñïåðèìåíòàëüíîé
îöåíêè ñòåïåíè ïðèãîäíîñòè ñèñòåì ñâîé âûáîð ìû
îñòàíîâèëè íà ñèñòåìàõ ðàñòâîðèòåëåé, ïðåäñòàâëåí-
íûõ â òàáëèöå 1. Â ýòîé òàáëèöå ïðèâîäÿòñÿ çíà÷åíèÿ
hRf (hRf=Rf×100) êëîôåëèíà â ñîîòâåòñòâóþùèõ ñèñ-
òåìàõ ðàñòâîðèòåëåé.

Òàáëèöà 1. Çíà÷åíèå êëîôåëèíà â ïåðñïåêòèâíûõ ñèñòåìàõ ðàñòâîðèòåëåé
(ñîðáåíò - ïëàñòèíêè «Ñèëóôîë»)

Ñèñòåìû ðàñòâîðèòåëåé 
Îáъåìíîå ñîîòíîøåíèå 

êîìïîíåíòîâ ñèñòåì 
ðàñòâîðèòåëåé 

Çíà÷åíèå 
(hRf=Rf×100) 

Îñíîâíîãî õàðàêòåðà: 
ìåòàíîë - 25% ðàñòâîð àììèàêà 100 : 15 66 

ýòèëàöåòàò-ìåòàíîë - 25% ðàñòâîð àììèàêà 17:12:1 79 

õëîðîôîðì - íîðì. áóòàíîë 25% ðàñòâîð àììèàêà 70:40:5 40 
Íåéòðàëüíîãî õàðàêòåðà: 
õëîðîôîðì-ìåòàíîë 50:50 85 

ýòèëàöåòàò-ìåòàíîë 80:20 14 

 
Èç òàáëèöû 1 ÿâñòâóåò, ÷òî íàèáîëåå ïðèåìëåìûìè
ÿâëÿþòñÿ 1,2 è 4 ñèñòåìû ðàñòâîðèòåëåé, êîòîðûå ìû
ìîæåì èñïîëüçîâàòü äëÿ ðàçðàáîòêè ìåòîäèêè èäåí-
òèôèêàöèè êëîôåëèíà.

Âûáîð îáíàðóæèâàþùåãî ðåàãåíòà. Äëÿ âûáîðà îáíà-
ðóæèâàþùåãî ðåàãåíòà ìû àïðîáèðîâàëè îêîëî 10-è
ðåàãåíòîâ. Èç íèõ íàèáîëåå ïðèåìëåìûìè îêàçàëèñü
ðåàãåíòû, ïðèâåäåííûå â òàáëèöå 2.
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Êàê âèäíî èç òàáëèöû 2, ñàìîé âûñîêîé ÷óâñòâèòåëü-
íîñòüþ â îòíîøåíèè êëîôåëèíà õàðàêòåðèçóþòñÿ ðå-
àãåíòû: ïàðû éîäà è ðàñòâîð áðîìòèìîëîâîãî ñèíåãî,
ïîýòîìó èç âûøåïåðå÷èñëåííûõ ðåàãåíòîâ íàìè âûá-
ðàíû óêàçàííûå ðåàãåíòû.

Íà îñíîâàíèè ïðîâåäåííûõ èññëåäîâàíèé – ñèñòåìà-
òèçàöèè óñëîâèé õðîìàòîãðàôèðîâàíèÿ â òîíêîì ñëîå
ñîðáåíòà (ñîðáåíò, ñèñòåìû ðàñòâîðèòåëåé, ðåàãåíòû
îáíàðóæåíèÿ, èõ ÷óâñòâèòåëüíîñòü (îáíàðóæèâàþùèé
ìèíèìóì êëîôåëèíà) - âûáðàíû óñëîâèÿ è ðàçðàáîòà-
íà ìåòîäèêà ÒÑÕ äëÿ åãî èäåíòèôèêàöèè.

Ðàçðàáîòàíû ìåòîäèêè îòáîðà è ïîäãîòîâêè ïðîáû,
èçîëèðîâàíèÿ è îáíàðóæåíèÿ êëîôåëèíà èç ìî÷è.
Ìåòîäèêà èçîëèðîâàíèÿ îòëè÷àåòñÿ âûñîêîé ñòåïåíüþ
èçîëèðîâàíèÿ (96%), à ÒÑÕ ìåòîäèêà îáíàðóæåíèÿ -
âûñîêîé ÷óâñòâèòåëüíîñòüþ (0,1 ìêã/ìë), ÷òî ïîçâî-
ëÿåò óñïåøíîå èõ ïðèìåíåíèå â õèìèêî-òîêñèêîëîãè-
÷åñêîì àíàëèçå êëîôåëèíà.
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SUMMARY

NEW METHODS OF CHEMICAL AND TOXICO-
LOGICAL STUDY OF CLONIDINE (ÑLOPHELI-
NUM)

Adeishvili-Andguladze1 L., Makharadze1 R., Kurt-
sikidze1 M., Abuladze2 N., Kintsurashvili3 K.

1Tbilisi State Medical University, Department of Pharma-
ceutical and Toxicological Chemistry; 2A. Tsereteli State
University, Department of Pharmacy and Stomatology;
3Georgian State University of Subtropical Facilities

Clophelinum (clonidine) has hypotensive and soothing
effect. The literature describes cases of a poisoning with
clonidine, the majority of which are of the criminal char-
acter. Symptoms of clonidine intoxication differ from
poisoning with other substances. Clinical picture of poi-
soning with clonidine is complex enough. Pathological
and histological changes in internal organs in case of
poisoning with clonidine are non specific. The meth-
ods of sampling, isolation, and qualitative determina-
tion need improvement. The aim of the research was
investigation of chemical and toxicological properties
of Ñlophelinum to develop new techniques of isolation
and identification of clonidine. The technique of isola-
tion is characterized by high degree of isolation (96

Îáíàðóæèâàющèå ðåàãåíòû Îáíàðóæâàющèé ìèíèìóì Öâåò ïÿòíà Öâåò фîíà 
Ïàðû éîäà [13] 0,1 êîðè÷íåâûé Æåëòîâàòûé 
Ðàñòâîð áîìêðåçîëîâîãî çåëåíîãî [13] 1,0 ñèíèé Çåëåíîâàòîñèíèé 
Ðàñòâîð áðîìòèìîëîâîãî ñèíåãî [3,4] 0,2 ñèíèé Æåëòîâàòûé 
Ðàñòâîð 2,6-äèõëîðôåíîë èíäîôåíîëà 
(íàòðèåâàÿ ñîëü) 1,0 ñèíèé Ãîëóáîé, êîòîðûé ñïóñòÿ 30 

ìèíóì ñòàíîâèòñÿ ðîçîâûì 
 

Òàáëèöà 2. Îáíàðóæèâàåìûå ìèíèìóìû êëîôåëèíà íà ïëàñòèíêàõ
«Ñèëóôîë» (â ìêã) ñ ðàçëè÷íûìè ðåàãåíòàìè

ïðèìå÷àíèå: â ñêîáêàõ óêàçàíû ëèòåðàòóðíûå èñòî÷íèêè, â êîòîðûõ ïðèâåäåíû
ìåòîäèêè ïðèãîòîâëåíèÿ ðàñòâîðîâ ñîîòâåòñòâóþùèõ ðåàãåíòîâ
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%), and technique of identification by high sensitivity
(0,1 mkg/ml), which proves their efficiecy.

Key words: clophelinum, clonidine, the chemical-toxi-
cological analysis.

ÐÅÇÞÌÅ

ÐÀÇÐÀÁÎÒÊÀ ÌÅÒÎÄÎÂ ÕÈÌÈÊÎ-ÒÎÊÑÈÊÎËÎÃÈ×ÅÑÊÎÃÎ
ÀÍÀËÈÇÀ ÊËÎÔÅËÈÍÀ
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Àáóëàäçå2 Í.Á., Êèíöóðàøâèëè3 Ê.Ì.

1Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò ôàðìàöåâòè÷åñêîé
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äåïàðòàìåíò ôàðìàöèè è ñòîìàòîëîãèè, Êóòàèñè; 3Ãðóçèíñêèé ãîñóäàðñòâåííûé
óíèâåðñèòåò ñóáòðîïè÷åñêîãî õîçÿéñòâà, Êóòàèñè

Ãèïîòåíçèâíîå ñðåäñòâî êëîôåëèí, êðîìå ãèïîòåíçèâ-
íîãî îáëàäàåò òàêæå áîëåóòîëÿþùèì äåéñòâèåì. Â ëè-
òåðàòóðå îïèñàí öåëûé ðÿä ñëó÷àåâ îòðàâëåíèÿ êëî-
ôåëèíîì. Â ïîäàâëÿþùåì áîëüøèíñòâå ñëó÷àåâ îò-
ðàâëåíèå êëîôåëèíîì íîñèò êðèìèíàëüíûé õàðàêòåð.
Äèôôåðåíöèðîâàòü èíòîêñèêàöèþ êëîôåëèíà îò èí-
òîêñèêàöèè äðóãèìè ñðåäñòâàìè ïî êëèíè÷åñêîé êàð-
òèíå äîâîëüíî ñëîæíî. Ïàòîëîãè÷åñêèå è ãèñòîëîãè-
÷åñêèå èçìåíåíèÿ âíóòðåííèõ îðãàíîâ ïðè îòðàâëå-
íèÿõ ïðåïàðàòîì òàêæå íåñïåöèôè÷íû. Ó÷èòûâàÿ âû-
øåèçëîæåííîå, èçó÷åíèå êëîôåëèíà â õèìèêî-òîêñè-
êîëîãè÷åñêîì îòíîøåíèè ñ ýêñïåðèìåíòàëüíîé ðàçðà-
áîòêîé ìåòîäîâ îòáîðà ïðîáû, èçîëèðîâàíèÿ, îáíàðó-
æåíèÿ è êîëè÷åñòâåííîãî îïðåäåëåíèÿ ïî ñåé äåíü
ïðåäñòàâëÿåò îñîáûé èíòåðåñ. Îáúåêòàìè èññëåäîâà-
íèÿ ÿâëÿëèñü ñóáñòàíöèÿ êëîôåëèíà è ìî÷à ÷åëîâåêà
ïðèíèìàþùåãî êëîôåëèí.

Ìåòîäàìè èññëåäîâàíèÿ áûëè ïðèìåíåíû: 1) äëÿ èçî-
ëèðîâàíèÿ êëîôåëèíà èç ìî÷è - æèäêî-æèäêîñòíàÿ ýê-
ñòðàêöèÿ è 2) äëÿ èäåíòèôèêàöèè - òîíêîñëîéíàÿ õðî-
ìàòîãðàôèÿ (ÒÑÕ)

Íà îñíîâàíèè ïðîâåäåííûõ èññëåäîâàíèé ðàçðàáî-
òàíû ìåòîäèêè îòáîðà è ïîäãîòîâêè ïðîáû, èçîëè-
ðîâàíèÿ èç ìî÷è è èäåíòèôèêàöèè êëîôåëèíà. Ìå-
òîäèêà èçîëèðîâàíèÿ îòëè÷àåòñÿ âûñîêîé ñòåïåíüþ
èçîëèðîâàíèÿ (96%), à ÒÑÕ ìåòîäèêà èäåíòèôèêà-
öèè - âûñîêîé ÷óâñòâèòåëüíîñòüþ (0,1 ìêã/ìë), ÷òî
ïîçâîëÿåò óñïåøíîå èõ ïðèìåíåíèå â õèìèêî-òîêñè-
êîëîãè÷åñêîì àíàëèçå (ñîðáåíò «Ñèëóôîë», ñèñòåìà
ðàñòâîðèòåëåé õëîðîôîðì-ìåòàíîë - 50:50, Rf=0,85,
îáíàðóæèâàþùèé ðåàãåíò – ïàðû éîäà è ðàñòâîð
áðîìòîìîëîâîãî ñèíåãî).
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Majority of currently operating systems of artificial blood
circulation for heart-lung bypass applies roller pumps as
injecting units [4,7]. Though currently these units and their
control systems are very well developed, number of au-
thors report on complications in the process of their func-
tioning. Complications, related to the constructional char-
acteristics of the roller pumps declare themselves in a form
of homeostasis disorder of various degrees, buffer devia-
tions, centralization of blood circulation accumulation of
sub-oxide products, impairment of entirety of membranes
of the blood corpuscles etc. [1,3,10,13]. Non-physiologi-
cal blood flow, caused by the roller pump in the aorta and
large vessels is regarded as the major reason for such com-
plications. Numerous attempts of some authors to replace
the roller pumps with other pressurizing devices [2,11]
remained within the experimental laboratories. At the same
time, there exists the reliable alternative to the roller pumps
– the artificial heart ventricles, which form in the arterial
bed the flood flow maximally close to the physiological,
excluding traumas of the blood corpuscles [6,12]. Artifi-
cial ventricles are widely applied in clinics as the systems
of supplementary blood circulation, though they are not
used in the HLB machines. Supposedly, this is caused by
their high prices.

Goal of the research: development of new, simple and
cheap perfusion device and HLB machines and study of
their hydrodynamic characteristics in the experiments with
animals.

Materials and methods. As a basis model of the pump
we used the device developed in our laboratory [9]. In
the pump module of the developed device the blood ac-
cumulation and its forcing function was unified in two
hermetic transparent reservoirs with rigid walls, with the
volume selected for given experimental animal. For sim-
plification of assembling of the experimental pump de-
vices used for relatively large test animals we employed
cardiotomic reservoirs of used traditional children’s dis-
posable HLB systems, with volume of 1000 ml each. In
the assembly scheme of each perfusion machine two such
reservoirs were located before membrane oxide-genera-
tor on the level of surgical table. Two inlet jets for blood
(inner diameter up to 6 mm) of each of the reservoirs
were connected with each other and supply venous trunk
(inner diameter up to 10 mm). Outlet jets are connected
with each other and the trunk leading to the oxide gener-
ator (inner diameter up to 6 mm). In each of the reser-
voirs the jets of the air outlets are connected with the

pneumatic receivers of positive and negative pressures
with special external valves controlled electronically,
included into the pump unit, provided filling of one of
the reservoirs, creating negative pressure in it, if the outlet
trunk is closed and simultaneously, from the other reser-
voir there was provided pressurizing, supplying positive
pressure with the closed inlet trunk. In the trunk con-
necting the outlet of oxide generator with the inlet of
arterial filter there was placed the external pulsating unit
also included into the pump unit. Electronically control-
led pulsating unit, pressing the trunk to certain level, al-
lowed changing of the tractions frequency (TF), steep-
ness of growth and fall of pressure (dp/dt) and duration
of systole and diastole. In the control system there is
also included the unit for control of the level of liquid in
the reservoirs and switch of valves, regulating sequence
of functions of letdown and pressurizing. For use of the
perfusion system on small laboratory animals only the
volume of the pump reservoirs and diameters of con-
necting trunks were changed. Thus, the total volume of
system filling was changed.

Monitoring of the pneumatic pressure in the chambers of
the reservoirs and pressure of pulsation frequency, vol-
ume of blood floe in the connecting trunks and vessels of
the biological model was provided by means of the elec-
tromagnetic sensors of polygraph “Mingograf-81” - Ele-
ma Shonander (Sweden) and flow meter “Nihon Kohden”
(Japan). In the experiments with the animals there was
also measured the temperature in the rectum and oesopha-
gus and cardiogram was made. Acid-base condition of the
blood was measured by means of gas analyzer “Astrup” –
Denmark.

Results and their discussion. Stand tests were conduct-
ed with the purpose of determining of hydrodynamic ca-
pacities of the pump device and reliability of its control
system. They allowed for identification of basic charac-
teristics of the pump device and the machine as a whole.
The system, assembled entirely on the vertical holder al-
lows for maximal approach to the object of perfusion, thus
significantly reducing the volume of filling [8]. In the
closed regime of circulation, with 6-mm connecting trunks
capacity of the machine was 8.5 l/min. Pressure on the
outlet trunk was regulated within 0 – 300 millimeters of
mercury and within the system, it, mainly, was dependent
on resistance of oxide generator and arterial filter. In the
regime “Stop” levels of the liquids in the pump reservoirs
was maintained unchanged and this did not require press-

EXPERIMENTAL STUDY OF THE NEW BLOOD PUMP
FOR THE HEART-LUNG BYPASS MACHINE

Khodeli N., Partsakhashvili J., Chkhaidze Z., Sologashvili T., Metreveli L.

Scientific-Educational-Training Centre of Experimental Surgery, Institute of Morphology, Tbilisi, Georgia



GEORGIAN MEDICAL NEWS
No 9 (150) 2007

© GMN 51

ing of the trunks. Pump control system allowed for crea-
tion of both, laminar and pulsing flow of the liquid on the
outflow trunk.

The perfusion system was tested in the acute experiments
(14 experiments) on the outbred dogs of both sexes, with
up to 20 kg weights, on which, in the conditions of com-
bined narcosis and sternotomy, by means of standard tech-
niques, there was conducted cannulation of the cava and
aorta. The perfusion system was filled with the blood sub-
stitute (total volume of filling was 900 – 1000 ml of Ring-
er’s solution with 5000 units of heparin), in the recircula-
tion process there were removed the bubbles of air and
the system was stopped. Arterial trunk was connected from
the filter to the aortal cannula and the inflow, venous trunk
to the triple connection of the venous cannulas. The par-
allel heart-lung bypass in the direction of blood flow was
commenced in one of the pump reservoirs. After its fill-
ing to the conditional mark (corresponding to 700 ml),
flow of venous blood was directed to another reservoir
and to the first one, air was supplied from the receivers
under the pressure (150-200 mm of mercury). Thus, the
blood pressurizing through the arterial filter into aorta was
commenced. Capacity of the system was no more than
1200 ml/min. Redistribution of blood in the reservoirs, as
well as providing pressure and relieve in turns in the cham-
bers was provided automatically from the control system.
We conducted simultaneous normothermal perfusion with
the operating heart and natural oxygenation for the peri-
od up to 1 hour. Further we provided full HLB, carrying
out cardioplegia, squeezing aorta and terminating artifi-
cial ventilation of lungs. Duration of full heart-lung by-
pass achieved 3 hours. Systolic pressure was maintained
within 120-130 millimeters of mercury; diastolic – 70-80
mm of mercury (average pressure in the femoral artery
for entire period of perfusion was no less than 75 mm of
mercury). Volume velocity of blood flow in the arch of
aorta was within 950-1100 ml/min and in the femoral ar-
tery – 60-80 ml/min.

Regarding requirements of the experimenters in this sphere
[5] there was developed miniature version of the perfusion
system, tested in the first experiments on 17 rats, to which
it was connected by the scheme: left middle – descending
aorta, with retrograde pressurizing of blood (without oc-
clusion of ascending aorta, in the conditions of cold car-
dioplegia (fibrillation of the ventricles). As a result of full
heart-lung bypass in 13 cases there was observed sponta-
neous restoration of heart operation after 30-minute per-
fusion. In no one of the conducted experiments hemoly-
sis was not observed in the blood tests.

First attempts of operation in the experiments on non-tra-
ditional systems of heart-lung bypass and pulsatile per-
fusion showed possibility of achievement if hemodynam-
ic characteristics identical to physiological ones. In com-

parison with the traditional machines the system has min-
imal volume of filling and does not damage blood cor-
puscles. Constructive pumping system and entire perfusion
system are quite simple and the control system allows
achievement of hemodynamic characteristics maximally
close to physiological ones. In addition, the system could
be applied on the experiments on both, large and small
experimental animals.
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puscles. Constructive pumping system and entire perfusion
system are quite simple and the control system allows
achievement of hemodynamic characteristics maximally
close to physiological ones. In addition, the system could
be applied on both, large and small experimental animals.

Key words: artificial blood circulation, new perfusion
device, new heart-lung bypass machine, blood pump.

The functioning of the rolling pump in the system of arti-
ficial blood circulation is associated with a number of com-
plications. For avoiding these complications, virtually new
perfusion system is developed, in which the functions of
a blood reservoir and a pump are united in hermetic car-
diotomy reservoirs. The technical aspects of connecting
this system to experimental animals are described. In com-
parison with the traditional machines the system has min-
imal volume of filling and does not damage blood cor-
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Èíñòèòóò ìîðôîëîãèè, Íàó÷íî-ó÷åáíî-òðåíèíãîâûé öåíòð ýêñïåðèìåíòàëüíîé õèðóðãèè, Òáèëèñè, Ãðóçèÿ

Ðàçðàáîòàíî íîâîå, íàèáîëåå ïðîñòîå è äåøåâîå
ïåðôóçèîííîå óñòðîéñòâî äëÿ àïïàðàòîâ ñåðäå÷íî-
ëåãî÷íîãî îáõîäà (Statepatent; Georgia, 2004:
¹Ð3975), îáåñïå÷èâàþùåå áëèçêèé ê ôèçèîëîãè÷åñ-
êîìó ïóëüñèðóþùèé ïîòîê êðîâè, îïèñàíû åãî ñõå-
ìà è ïîêàçàòåëè ãèäðîäèíàìè÷åñêèõ õàðàêòåðèñòèê,
ïîëó÷åííûå â ðåçóëüòàòå ñòåíäîâûõ èñïûòàíèé è èñ-
ïîëüçîâàíèÿ â ýêñïåðèìåíòå íà æèâîòíûõ. Ïåðâûå
îïûòû ïî ýêñïëóàòàöèè íåòðàäèöèîííîé ñèñòåìû
ñåðäå÷íî-ëåãî÷íîãî îáõîäà è ìåòîäà ïóëüñèðóþùåé
ïåðôóçèè â ýêñïåðèìåíòå ïîêàçàëè âîçìîæíîñòü äî-

ñòèæåíèÿ ãåìîäèíàìè÷åñêèõ ïîêàçàòåëåé èäåíòè÷-
íûõ ñ ôèçèîëîãè÷åñêèìè. Ïî ñðàâíåíèþ ñ òðàäè-
öèîííûìè àïïàðàòàìè ñèñòåìà èìååò ìèíèìàëüíûé
îáúåì çàïîëíåíèÿ è íå òðàâìèðóåò ôîðìåííûå
ýëåìåíòû êðîâè. Íàñîñíîå óñòðîéñòâî è âñÿ ïåð-
ôóçèîííàÿ ñèñòåìà êîíñòðóêòèâíî ïðîñòà, à ñèñòå-
ìà óïðàâëåíèÿ ïîçâîëÿåò äîñòè÷ü ìàêñèìàëüíî ôè-
çèîëîãè÷åñêèõ ãåìîäèíàìè÷åñêèõ õàðàêòåðèñòèê.
Êðîìå òîãî, ñèñòåìà ìîæåò èñïîëüçîâàòüñÿ â ýêñïå-
ðèìåíòàõ êàê íà êðóïíûõ, òàê è íà ìåëêèõ ýêñïåðè-
ìåíòàëüíûõ æèâîòíûõ.
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Èçâåñòíî, ÷òî áîëüøèíñòâî ýòèîëîãè÷åñêèõ ôàêòîðîâ
âíóòðèïå÷åíî÷íîãî õîëåñòàçà ïðèâîäÿò ê óãíåòåíèþ
àêòèâíîñòè S-àäåíîçèëìåòèë-ñèíòåòàçû è ñíèæåíèþ
ïðîäóêöèè S-àäåìåòèîíèíà, ÷òî ñîïðîâîæäàåòñÿ íà-
ðóøåíèåì áèîõèìè÷åñêèõ ïðîöåññîâ - òðàíñìåòèëè-
ðîâàíèÿ è òðàíññóëüôèäèðîâàíèÿ â ãåïàòîöèòàõ
[1,2,8,11]. Â ðåçóëüòàòå ñíèæàþòñÿ êëåòî÷íûå çàïàñû
òèîëîâ è ñóëüôàòîâ (ãëóòàòèîíà, òàóðèíà è äð.), îáëà-
äàþùèõ âûðàæåííûì àíòèîêñèäàíòíûì äåéñòâèåì è
ÿâëÿþùèõñÿ ãëàâíûìè ñóáñòàíöèÿìè â äåòîêñèêàöèè
ýíäî- è ýêçîãåííûõ êñåíîáèîòèêîâ. Äåôèöèò ýòèõ ïðî-
äóêòîâ ïðèâîäèò ê öèòîëèçó ãåïàòîöèòîâ ïðè õîëåñ-
òàçàõ ëþáîãî ãåíåçà, ïîýòîìó â êîððåêöèè òîêñè÷åñ-
êèõ ïîðàæåíèé ïå÷åíè íàèáîëåå îïðàâäàíî èñïîëüçî-
âàòü ìåäèêàìåíòû, ñîäåðæàùèå â ñâîåì ñîñòàâå àäå-
ìåòèîíèí, êîòîðûé îáëàäàåò äåòîêñèêàöèîííûì, ðå-
ãåíåðèðóþùèì, àíòèîêñèäàíòíûì, àíòèôèáðèíèçèðó-
þùèì, íåéðîïðîòåêòèâíûì ýôôåêòîì è äåéñòâóåò êàê
ìåòàáîëè÷åñêèé ñóáñòðàò âàæíåéøèõ áèîõèìè÷åñêèõ
ðåàêöèé â îðãàíèçìå [8]. Àäåìåòèîíèí (ãåïòðàë) â
áîëüøèíñòâå ñëó÷àåâ ÿâëÿåòñÿ ïðåïàðàòîì âûáîðà. Â
ïîñëåäíèå ãîäû ïðè îñòðûõ è õðîíè÷åñêèõ çàáîëåâà-
íèÿõ ïå÷åíè ñ ñèíäðîìîì âíóòðèïå÷åíî÷íîãî õîëåñ-
òàçà ïîêàçàíà âûñîêàÿ ýôôåêòèâíîñòü ãåïàòîïðîòåê-
òîðà ãåïòðàëà - ïðåäøåñòâåííèêà ãëóòàòèîíà [8]. Îä-
íàêî, íåñìîòðÿ íà âûñîêóþ ãåïàòîïðîòåêòîðíóþ àê-
òèâíîñòü ãåïòðàëà, íåðåøåííûì îñòàåòñÿ âîïðîñ îá
åãî áåçîïàñíîñòè. Êàê èçâåñòíî, ãåïòðàë ïðåâðàùàåò-
ñÿ â ïå÷åíè â ãîìîöèñòåèí ñ ïîñëåäóþùåé åãî óòèëè-
çàöèåé â ðåàêöèÿõ ñèíòåçà öèñòåèíà, ãëóòàòèîíà èëè
ðåñèíòåçà ìåòèîíèíà [8]. Â óñëîâèÿõ äåôèöèòà âèòà-
ìèíîâ ãðóïïû Â (ôîëèåâîé êèñëîòû, ïèðèäîêñèíà, öè-
àíêîáàëàìèíà) íàáëþäàåòñÿ íàðóøåíèå óòèëèçàöèè
ãîìîöèñòåèíà è åãî íàêîïëåíèå, ÷òî óâåëè÷èâàåò ðèñê
ðàçâèòèÿ ñåðäå÷íî-ñîñóäèñòûõ è ïñèõè÷åñêèõ çàáîëå-
âàíèé [11]. Äëÿ ïîâûøåíèÿ ýôôåêòèâíîñòè è áåçîïàñ-
íîñòè ãåïòðàëà ïðåäñòàâëÿåòñÿ öåëåñîîáðàçíûì êîì-
áèíàöèÿ åãî ñ âèòàìèíîì Â6 è ôîëèåâîé êèñëîòîé,
îáåñïå÷èâàþùèõ óòèëèçàöèþ ãîìîöèñòåèíà â ðåàêöè-
ÿõ ñèíòåçà ãëóòàòèîíà.

Öåëüþ èññëåäîâàíèÿ ÿâèëàñü îöåíêà ýôôåêòèâíîñòè
è áåçîïàñíîñòè êîìáèíèðîâàííîãî ïðèìåíåíèÿ ãåïò-
ðàëà, âèòàìèíà Â6 è ôîëèåâîé êèñëîòû ïðè òîêñè÷åñ-
êîì ãåïàòèòå â ýêñïåðèìåíòå.

Ìàòåðèàë è ìåòîäû. Â ñåðèè ýêñïåðèìåíòîâ, ïðîâå-
äåííûõ â îñåííå-çèìíèé ïåðèîä, íà 60-è áåñïîðîä-

íûõ áåëûõ êðûñàõ îáîåãî ïîëà, ìàññîé 180-260 ãð.,
êîòîðûõ ñîäåðæàëè â âèâàðèè ïðè åñòåñòâåííîì ñâå-
òîâîì ðåæèìå íà ñòàíäàðòíîé äèåòå ïðè ñâîáîäíîì
äîñòóïå ê âîäå è ïèùå îöåíèâàëè âëèÿíèå âèòàìè-
íîâ Â6 è ôîëèåâîé êèñëîòû íà ýôôåêòèâíîñòü ãåïò-
ðàëà. Ðàíäîìèçàöèþ æèâîòíûõ ïðè âêëþ÷åíèè èõ â
êîíòðîëüíûå èëè îñíîâíûå ãðóïïû ïðîâîäèëè â ñëó-
÷àéíîì ïîðÿäêå íà 7-îé äåíü îò íà÷àëà ââåäåíèÿ òåò-
ðà-õëîðìåòàíà. Æèâîòíûõ ðàíäîìèçèðîâàëè íà äâå
ãðóïïû - êîíòðîëüíóþ – áåç òåòðàõëîðìåòàíà è îñ-
íîâíóþ - ñ èíòîêñèêàöèåé òåòðàõëîðìåòàíîì. Æè-
âîòíûì êîíòðîëüíîé ãðóïïû - íîðìà (êîíòðîëü 1)
ââîäèëè 0,2 ìë 0,9% ðàñòâîðà íàòðèÿ õëîðèäà, à ïåð-
âîé îñíîâíîé (êîíòðîëü 2) - òåòðàõëîðìåòàí, âòîðîé
(îñíîâíîé) -òåòðàõëîðìåòàí +0,2 ìë 200ìã/êã ãåïò-
ðàëà, òðåòüåé (îñíîâíîé) - òåòðàõëîðìåòàí+ôîëèå-
âóþ êèñëîòó â äîçå 0,2 ìã/êã, ÷åòâåðòîé (îñíîâíîé) –
òåòðàõëîðìåòàí+âèòàìèí Â6 â äîçå 0,2 ìã/êã, ïÿòîé
(îñíîâíîé) – òåòðàõëîðìåòàí + âèòàìèí Â6 â äîçå
0,2 ìã/êã + ôîëèåâóþ êèñëîòó â äîçå 0,2 ìã/êã+0,2 ìë
200ìã/êã ãåïòðàëà. Îñòðîå îòðàâëåíèå òåòðàõëîðìå-
òàíîì âîñïðîèçâîäèëè ïóòåì åæåäíåâíîãî ïîäêîæíî-
ãî ââåäåíèÿ 1 ìë/êã CCl4, ðàñòâîðåííîãî â ðàâíîì
îáúåìå îëèâêîâîãî ìàñëà â òå÷åíèå 6 äíåé. Â êàæäîé
ãðóïïå áûëî ïî 10 êðûñ. Êðûñ äåêàïèòèðîâàëè ïîä
ýôèðíûì íàðêîçîì.

Ãåïàòîïðîòåêòîðíóþ ýôôåêòèâíîñòü èññëåäóåìûõ
ïðåïàðàòîâ îöåíèâàëè ïî äèíàìèêå èçìåíåíèé ñîäåð-
æàíèÿ öèòîõðîìîâ Ð 450 è b5, ÀÒÔ è ïîêàçàòåëåé ãëó-
òàòèîíîâîé ñèñòåìû ïå÷åíè ïðè òîêñè÷åñêîì ãåïàòè-
òå, à áåçîïàñíîñòü - ïî èçìåíåíèþ ñîäåðæàíèÿ ãîìî-
öèñòåèíà. Ýêñòðàãèðîâàíèå öèòîõðîìîâ äûõàòåëüíîé
öåïè ìèòîõîíäðèé èç êðîâè è ãîìîãåíàòîâ ïå÷åíè ïðî-
âîäèëè ïî ìåòîäèêå, îïèñàííîé Rosenthal et al. â 1949.
Îïðåäåëåíèå ñîäåðæàíèÿ öèòîõðîìà Ð450 è öèòîõðî-
ìà b5 ïðîâîäèëè ïî ìåòîäó îïèñàííîìó â ðàáîòå
Chance et al [6]. Ñîäåðæàíèå ãëóòàòèîíà îïðåäåëÿëè
ïî èçìåðåíèþ îïòè÷åñêîé ïëîòíîñòè ïðîäóêòà ðåàê-
öèè ñ 5,5’äèòèîáèñ-(2 íèòðîáåíçîéíîé) êèñëîòîé [7].
Îáùåå ñîäåðæàíèå ãîìîöèñòåèíà â ïëàçìå è ñóñïåí-
çèè ãåïàòîöèòîâ îïðåäåëÿëè ìåòîäîì ôàçîâîîáðàòè-
ìîé âûñîêîæèäêîñòíîé õðîìîòîãðàôèè ñ ðåãèñòðàöè-
åé ñîäåðæàíèÿ ãîìîöèñòåèíà ïî îáðàçîâàíèþ
NH3 7-fluoro-2-oxa-1,3-diazole-4-sulphonate (SBDF) òè-
îëîâûõ àääóêòîâ ïî ìåòîäó Vester and Rasmussen
(1999). Êîëè÷åñòâåííîå ñîäåðæàíèå ÀÒÔ ïðîâîäèëè
ýíçèìàòè÷åñêèì ìåòîäîì ñ ïîìîùüþ òåñò-íàáîðà

ÝÔÔÅÊÒÈÂÍÎÑÒÜ È ÁÅÇÎÏÀÑÍÎÑÒÜ ÃÅÏÒÐÀËÀ,
ÂÈÒÀÌÈÍÀ Â6 È ÔÎËÈÅÂÎÉ ÊÈÑËÎÒÛ

ÏÐÈ ÒÎÊÑÈ×ÅÑÊÎÌ ÃÅÏÀÒÈÒÅ, ÂÛÇÂÀÍÍÎÌ ÒÅÒÐÀÕËÎÐÌÅÒÀÍÎÌ

Àíòåëàâà Í.À., Ãîãîëàóðè Ì.È., Ãîãîëàóðè Ë.È., Ïèðöõàëàéøâèëè Í.Í., Îêóäæàâà Ì.Â.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò ôàðìàêîëîãèè
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“Boehringer Mannheim” (Àâñòðèÿ). Ìåòîäû îïðåäåëå-
íèÿ ñîäåðæàíèÿ öèòîõðîìîâ Ð450 è b5, ãëóòàòèîíà,
ÀÒÔ, ãîìîöèñòåèíà è àêòèâíîñòè ãëóòàòèîíòðàíñôå-
ðàçû îïèñàíû â ðàáîòàõ [1,2,6,7].

Ñòàòèñòè÷åñêóþ îáðàáîòêó ðåçóëüòàòîâ ïðîâîäèëè ñ
ïîìîùüþ êîìïüþòåðíûõ ïðîãðàìì “STATISTIKA”,
èñïîëüçóÿ t-òåñò Ñòüþäåíòà (ñðàâíèâàåìûå âåëè÷èíû
ñ÷èòàëè äîñòîâåðíûìè ïðè p <0,05).

Òàáëèöà. Ýôôåêòèâíîñòü è áåçîïàñíîñòü ãåïòðàëà, âèòàìèíà Â6 è ôîëèåâîé êèñëîòû
ïðè òîêñè÷åñêîì ãåïàòèòå, âûçâàííîì ÷åòûðåõëîðèñòûì óãëåðîäîì

Èíòîêñèêàöèÿ ÷åòûðåõëîðèñòûì óãëåðîäîì 

Ïîêàçàòåëü/ãðóïïà Êîíòðîëü 
1 (íîðìà) Êîíòðîëü 

2 + ãåïòðàë +фîëèåâàÿ 
êèñëîòà 

+Âèòàìèí 
Â6 

+Âèòàìèí 
Â6+фîëèåâàÿ 

êèñë+ 
ãåïòðàë 

ÀÒÔ, ììîëü/ã âëàæíîé 
òêàíè 4,06±0,07 2,28±0,08* 2,62±0,08* 2,3±0,6* 2,5±0,5* 3,9±0,5# + 

Öèòîõðîì Ð450, 
íìîëü/ìã áåëêà 0,57±0,02 0,22±0,02* 0,32±0,04*# 0,32±0,06*# 18,2±0,6* 0,58±0,02#+ 

Öèòîõðîì b5, íìîëü/ìã 
áåëêà 0,59±0,03 0,22±0,04* 0,35±0,05*# 0,32±0,03*# 32,5±0,5* 0,55±0,03#+ 

SH-ãëóòàòèîí, ìã/ã 
òêàíè 2,56±0,02 0,78±0,05* 1,45±0,1*# 1,26±0,06*# 1,38±0,05*# 2,75±0,1#+ 

Ãëóòàòèîíòðàíñôåðàçà, 
ìêìîëü ÍÀÄÔÍ/ìã ìèí 296,2±17 112,6±23* 185±18*# 150±6,7*# 160±7,5*# 260,8±20#+ 

Ãîìîöèñòåèí 5,8±0,7 20,2±2,0* 14,5±2,5* 17,2±2* 16,9±1,7* 6,9±1,0*+ 

 
ïðèìå÷àíèå: ñðàâíåíèå ðàçëè÷èé ñðåäíèõ ñ êîíòðîëåì 1 - *;

ñ êîíòðîëåì 2 - #; ñ ãåïòðàëîì - +; p - íå áîëåå 0,05
Ðåçóëüòàòû è èõ îáñóæäåíèå. Ðåçóëüòàòû èññëåäîâà-
íèé, ïðîâåäåííûõ íàìè ðàíåå è äàííûå ëèòåðàòóðû
[1,2,10] ïîêàçàëè, ÷òî CCl4 ó êðûñ âûçûâàåò àêòèâà-
öèþ ïðîöåññîâ ñâîáîäíîðàäèêàëüíîãî îêèñëåíèÿ è
âëå÷åò çà ñîáîé ðàçâèòèå ñèíäðîìîâ öèòîëèçà (ïîâû-
øåíèå â ñûâîðîòêå êðîâè êðûñ àêòèâíîñòè ìàðêåðíûõ
ôåðìåíòîâ öèòîëèçà - òðàíñàìèíàç ÀËÒ è ÀÑÒ) è õî-
ëåñòàçà (óâåëè÷åíèå ñîäåðæàíèÿ îáùåãî áèëèðóáèíà,
ñâîáîäíîãî áèëèðóáèíà, àêòèâíîñòè ìàðêåðíîãî ôåð-
ìåíòà õîëåñòàçà - ùåëî÷íîé ôîñôàòàçû). Âûñîêàÿ àê-
òèâíîñòü â ïëàçìå êðîâè ìàðêåðíûõ ôåðìåíòîâ öèòî-
ëèçà è õîëåñòàçà êîððåëèðóåò ñ ïîâûøåíèåì ïðîîê-
ñèäàíòíîé àêòèâíîñòè - óâåëè÷åíèå îáùåé îêñèäàíò-
íîé àêòèâíîñòè (ÎÎÀ), ñîäåðæàíèÿ ìàëîíîâîãî àëü-
äåãèäà (ÌÄÀ), à òàêæå ñî ñíèæåíèåì àíòèîêñèäàíò-
íîé çàùèòû - ñíèæåíèå ïîêàçàòåëåé ÎÀÀ, àêòèâíîñ-
òè êàòàëàçû. Àêòèâàöèÿ ñâîáîäíîðàäèêàëüíîãî îêèñ-
ëåíèÿ ïðè îñòðîì ãåïàòèòå ñïîñîáñòâóåò, êàê èçâåñò-
íî, íàðóøåíèþ ìèêðîñîìàëüíîãî îáåçâðåæèâàíèÿ. Ðå-
çóëüòàòû íàñòîÿùåãî èññëåäîâàíèÿ ïîêàçàëè, ÷òî òåò-
ðàõëîðìåòàí âûçûâàåò ðåçêîå íàðóøåíèå îáåçâðåæè-
âàþùåé ôóíêöèè ïå÷åíè (òàáëèöà). Òàê, ñîäåðæàíèå
öèòîõðîìà ð 450 è öèòîõðîìà b5 ñíèæàëîñü ñîîòâåò-
ñòâåííî â 2,6 è 2,7 ðàç, ãëóòàòèîíà â 3,3 ðàçà, à àêòèâ-
íîñòü ãëóòàòèîíòðàíñôåðàçû â 2,6 ðàç. Îäíîâðåìåí-
íî îòìå÷àëîñü ðåçêîå, â 1,78 ðàç, ñíèæåíèå ñîäåðæà-
íèÿ ÀÒÔ è óâåëè÷åíèå ñîäåðæàíèÿ ãîìîöèñòåèíà. Ïðè
ýêñïåðèìåíòàëüíîé òåðàïèè îñòðîãî òîêñè÷åñêîãî ïî-
ðàæåíèÿ ïå÷åíè êðûñ è ïðèìåíåíèè ãåïòðàëà íàáëþ-
äàëîñü ãåïàòîïðîòåêòîðíîå äåéñòâèå, ÷òî ïðîÿâëÿëîñü

â óâåëè÷åíèè ñîäåðæàíèÿ öèòîõðîìîâ Ð-450 è b5, ïî-
âûøåíèè àêòèâíîñòè ãëóòàòèîíòðàíñôåðàçû, ïî ñðàâ-
íåíèþ ñ êîíòðîëåì. Óâåëè÷èâàëîñü òàêæå è ñîäåðæà-
íèå ãëóòàòèîíà (òàáëèöà). Ïðè äîñòàòî÷íîì êîëè÷å-
ñòâå ãëóòàòèîíà ãåïàòîöèò íàèìåíåå ïîäâåðæåí òîê-
ñè÷åñêîìó äåéñòâèþ ìåòàáîëèòîâ ëåêàðñòâåííûõ ïðå-
ïàðàòîâ, à ïðè îïðåäåëåííûõ óñëîâèÿõ ìîæåò ïðîèñ-
õîäèòü äàæå èõ äåòîêñèêàöèÿ [8]. Îäíàêî, ïðè ìîíî-
òåðàïèè ãåïàòèòà ãåïòðàëîì íå íàáëþäàëîñü óëó÷øå-
íèÿ êëåòî÷íîé ýíåðãåòèêè. Ïðèìåíåíèå âèòàìèíîâ Â6
è ôîëèåâîé êèñëîòû ïðè òîêñè÷åñêîì ãåïàòèòå òàêæå
ñîïðîâîæäàëîñü îïðåäåëåííîé îïòèìèçàöèåé èññëå-
äóåìûõ ïàðàìåòðîâ. Îäíàêî, íàèáîëüøàÿ ãåïàòîïðî-
òåêòîðíàÿ àêòèâíîñòü ïðîÿâëÿëàñü ïðè êîìáèíèðîâàí-
íîì ïðèìåíåíèè ãåïòðàëà, âèòàìèíà Â6 è ôîëèåâîé
êèñëîòû. Ñëåäóåò îòìåòèòü, ÷òî ïðè îñòðîì òîêñè÷åñ-
êîì ãåïàòèòå êîìáèíèðîâàííîå ïðèìåíåíèå ãåïòðàëà
è âèòàìèíîâ Â6 è ôîëèåâîé êèñëîòû ïðèâîäèëî ïðàê-
òè÷åñêè ê íîðìàëèçàöèè âñåõ èññëåäóåìûõ ïàðàìåò-
ðîâ. Çàñëóæèâàåò âíèìàíèÿ òîò ôàêò, ÷òî â îòëè÷èå îò
ìîíîòåðàïèè ãåïòðàëîì, êîìáèíàöèÿ ãåïòðàëà è âè-
òàìèíàìè Â6 è ôîëèåâîé êèñëîòû ïðèâîäèëà ê ïðàê-
òè÷åñêè ê íîðìàëèçàöèè êëåòî÷íîé ýíåðãåòèêè. Ñëå-
äóåò îòìåòèòü, ÷òî ïðè êîìïëåêñíîì ïðèìåíåíèè íå
òîëüêî óñèëèâàåòñÿ ýôôåêòèâíîñòü ãåïàòîïðîòåêòîð-
íîãî äåéñòâèÿ ãåïòðàëà, íî âîçðàñòàåò è áåçîïàñíîñòü,
î ÷åì ñâèäåòåëüñòâóåò çíà÷èòåëüíîå ñíèæåíèå ñîäåð-
æàíèÿ ãîìîöèñòåèíà, ïî ñðàâíåíèþ êàê ñ ãðóïïîé æè-
âîòíûõ ñ òåòðàõëîðìåòàíîâîé èíòîêñèêàöèåé - áåç
ëå÷åíèÿ, òàê è ñ ëå÷åíèåì òîëüêî ãåïòðàëîì. Íàèáîëü-
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øàÿ ãåïàòîïðîòåêòîðíàÿ ýôôåêòèâíîñòü êîìáèíèðî-
âàííîãî ïðèìåíåíèÿ âèòàìèíà Â6, ôîëèåâîé êèñëîòû
è ãåïòðàëà, ïî ñðàâíåíèþ ñ ìîíîòåðàïèåé êàæäîãî èç
ïðåïàðàòîâ, ìîæåò áûòü îáóñëîâëåíà óñèëåíèåì, ïîä
âëèÿíèåì ôîëèåâîé êèñëîòû, ðåñèíòåçà ìåòèîíèíà èç
ãîìîöèñòåèíà, à ïîä âëèÿíèåì âèòàìèíà Â6, ñèíòåçà
ãëóòàòèîíà èç ãîìîöèñòåèíà, ïîñêîëüêó èçâåñòíî, ÷òî
ãîìîöèñòåèí, êîíäåíñèðóÿñü ñ ñåðèíîì, ïðåâðàùàåò-
ñÿ â öèñòàòèîí â ðåàêöèè, êàòàëèçèðóåìîé öèñòàòèîí-
Â-ñèíòàçîé, êîôàêòîðîì, êîòîðûì ÿâëÿåòñÿ âèòàìèí
Â6, à ðàñùåïëåíèå öèñòàòèîíà ñ îáðàçîâàíèåì öèñòå-
èíà îñóùåñòâëÿåòñÿ äðóãèì Â6-çàâèñèìûì ôåðìåíòîì
– ãàììà- öèñòàòèîíàçîé. Ñâîáîäíûé öèñòåèí ÿâëÿåò-
ñÿ ïðåêóðñîðîì äëÿ ñèíòåçà ãëóòàòèîíà, èãðàþùåãî
ñóùåñòâåííóþ ðîëü â àíòèîêñèäàíòíîé çàùèòå ãåïà-
òîöèòîâ è ïðîöåññàõ áèîõèìè÷åñêîé äåòîêñèêàöèè
[8,9,11]. Óñòðàíåíèå äåôèöèòà ÀÒÔ ïîä âëèÿíèåì êîì-
áèíàöèè ãåïòðàëà ñ âèòàìèíîì Â6 ÿâëÿåòñÿ âåñüìà
öåííûì äëÿ íîðìàëüíîãî ôóíêöèîíèðîâàíèÿ âñåõ
ìåìáðàí, êàê êëåòî÷íûõ, òàê è ñóáêëåòî÷íûõ è äëÿ
ïðîòåêàíèÿ âñåõ ïëàñòè÷åñêèõ ïðîöåññîâ è ñèíòåçà
ãëóòàòèîíà, ïîñêîëüêó âñå ýòè ïðîöåññû - ýíåðãîçàâè-
ñèìûå. Òàêèì îáðàçîì, ìîæíî çàêëþ÷èòü, ÷òî ãëàâ-
íîé îòëè÷èòåëüíîé îñîáåííîñòüþ êîìïëåêñíîãî ïðè-
ìåíåíèÿ ãåïòðàëà ñ âèòàìèíàìè Â6 è ôîëèåâîé êèñ-
ëîòîé îò ìîíîòåðàïèè ãåïòðàëîì ÿâëÿåòñÿ îïòèìèçà-
öèÿ äåòîêñèöèðóþùåé ôóíêöèè ïå÷åíè, âîññòàíîâëå-
íèå ñèíòåçà ãëóòàòèîíà íà ôîíå ñíèæåíèÿ ñîäåðæà-
íèÿ òîêñè÷åñêîãî ïðîäóêòà ãîìîöèñòåèíà, ïîääåðæà-
íèå íà äîñòàòî÷íî âûñîêîì óðîâíå àäåíèëîâûõ íóê-
ëåîòèäîâ. Íàáëþäàåìîå ïîä âëèÿíèåì âèòàìèíîâ Â6,
ôîëèåâîé êèñëîòû è ãåïòðàëà ïîâûøåíèå ñèíòåçà ãëó-
òàòèîíà, ñîïðîâîæäàåìîå ñíèæåíèåì ñîäåðæàíèÿ
ãîìîöèñòåèíà è óâåëè÷åíèåì ñîäåðæàíèÿ ÀÒÔ íå
òîëüêî ñïîñîáñòâóåò óëó÷øåíèþ ãåïàòîïðîòåêòîðíîé
ýôôåêòèâíîñòè ãåïòðàëà, íî ñóùåñòâåííî ñíèæàåò
ðèñê ðàçâèòèÿ ïñèõè÷åñêèõ ðàññòðîéñòâ è îñëîæíå-
íèé ñî ñòîðîíû ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû, ñâÿçàí-
íûõ ñ ãîìîöèñòåèíåìèåé. Ðåêîìåíäîâàíî äëÿ ëå÷åíèÿ
òîêñè÷åñêèõ ãåïàòèòîâ êîìïëåêñíîå ïðèìåíåíèå ãåï-
òðàëà ñ âèòàìèíàìè Â6 è ôîëèåâîé êèñëîòîé.
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SUMMARY

EFFICACY AND SAFETY OF HEPTRAL, VITAMIN B6
AND FOLIC ACID DURING TOXIC HEPATITIS INDUCED BY CCL4

Antelava N., Gogolauri M., Gogolauri L., Pirtskhalaishvili N., Okudjava M.

Depatment of pharmacology, Tbilisi State Medical University, Georgia

The aim of this work was to evaluate of efficacy and safe-
ty of complex Heptral, Vitamin B6 and Folic Acid in ex-
perimental hepatitis therapy compared with monothera-
py. Experiments were carried out on pubertal rats. Eperi-
mental hepatitis models were induced by Tetrachlormeth-

ane. The tetrachlormethane intoxication was reproduced
by subcutaneous injection of CCL4 1ml/kg dissolved in
1ml of olive oil. Cytochrome P450, cytochrome b5, re-
duced glutation,activity of glutationetranspherase and
content of ATP in hepatocytes were measured by the spec-
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trophotometric techniques,but content of homocysteine by
chromophtography techniques. Under CCL4 intoxication
disturbance of liver detoxication function, energy deficit
and surplus of homocysteine were observed. Treatment
of the toxic hepatitis with heptral increased the level of
cytochrome P450, cytochrome b5, glutation activity of
glutationetranspherase glutathione and reduced content of
homocysteine. Complex therapy with Heptral and B6 and
folic acid reveal more expressive hepatoprotective effect

and safety than monotherapy with Heptral. Complex ther-
apy improves not only the parameters of biotransforma-
tion (metabolic and conjugation phase), but also normal-
izes the level of ATP and homocystein. Vitamins B6 and
folic acid increases the efficacy and safety of Heptral. This
complex was recomended for treatment of hepatitis.

Key words: eperimental toxic hepatitis, vitamin B6,
heptral.

ÐÅÇÞÌÅ

ÝÔÔÅÊÒÈÂÍÎÑÒÜ È ÁÅÇÎÏÀÑÍÎÑÒÜ ÃÅÏÒÐÀËÀ, ÂÈÒÀÌÈÍÀ Â6
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Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò ôàðìàêîëîãèè

Öåëüþ èññëåäîâàíèÿ ÿâèëàñü îöåíêà âëèÿíèÿ âèòà-
ìèíîâ Â6 è ôîëèåâîé êèñëîòû íà ýôôåêòèâíîñòü è
áåçîïàñòíîñòü ãåïòðàëà ïðè òîêñè÷åñêîì ãåïàòèòå â
ýêñïåðèìåíòå. Ýêñïåðèìåíòû ïðîâåäåíû íà 60 íåëè-
íåéíûõ, ïîëîâîçðåëûõ áåëûõ êðûñàõ îáîåãî ïîëà.
Îñòðûé ãåïàòèò âûçûâàëè òåòðàõëîðìåòàíîì, ïóòåì
åæåäíåâíîãî ïîäêîæíîãî ââåäåíèÿ 1 ìë/êã CCl4, ðà-
ñòâîðåííîãî â ðàâíîì îáúåìå îëèâêîâîãî ìàñëà â òå-
÷åíèè 6-è äíåé. Ãåïàòîïðîòåêòîðíóþ ýôôåêòèâíîñòü
èññëåäóåìûõ ïðåïàðàòîâ îöåíèâàëè ïî äèíàìèêå èç-
ìåíåíèé ïîêàçàòåëåé îáåçâðåæèâàþùåé ôóíêöèè ïå-
÷åíè, ñîäåðæàíèÿ ãëóòàòèîíà è ÀÒÔ â ïå÷åíè, à áå-
çîïàñòíîñòü – ïî èçìåíåíèþ ñîäåðæàíèÿ ãîìîöèñòå-
èíà ïðè òîêñè÷åñêîì ãåïàòèòå. Ýêñïåðèìåíòàëüíàÿ
òåðàïèÿ îñòðîãî òîêñè÷åñêîãî ãåïàòèòà ãåïòðàëîì ñî-
ïðîâîæäàëàñü óëó÷øåíèåì ïîêàçàòåëåé îáåçâðåæè-
âàþùåé ôóíêöèè ïå÷åíè - óâåëè÷åíèÿ ñîäåðæàíèÿ

öèòîõðîìîâ Ð450 è b5, ïîâûøåíèåì àêòèâíîñòè ãëó-
òàòèîíòðàíñôåðàçû è ñîäåðæàíèÿ ãëóòàòèîíà, à òàê-
æå ñíèæåíèåì ñîäåðæàíèÿ ãîìîöèñòåèíà. Íàèëó÷øàÿ
ãåïàòîïðîòåêòîðíàÿ àêòèâíîñòü ïðîÿâëÿëàñü ïðè êîì-
áèíèðîâàííîì ïðèìåíåíèè ãåïòðàëà, âèòàìèíîâ Â6
è ôîëèåâîé êèñëîòû. Íàáëþäàåìîå ïîä âëèÿíèåì âè-
òàìèíîâ Â6, ôîëèåâîé êèñëîòû è ãåïòðàëà ïîâûøå-
íèå îáåçâðåæèâàþùåé ôóíêöèè ïå÷åíè ñîïðîâîæäà-
ëîñü çíà÷èòåëüíûì ñíèæåíèåì ñîäåðæàíèÿ ãîìîöè-
ñòåèíà è óâåëè÷åíèåì ñîäåðæàíèÿ ÀÒÔ. Çíà÷èòåëü-
íîå ñíèæåíèå ñîäåðæàíèÿ ãîìîöèñòåèíà ìîæåò ñó-
ùåñòâåííî ñíèçèòü ðèñê ðàçâèòèÿ ïñèõè÷åñêèõ ðàñ-
ñòðîéñòâ è îñëîæíåíèé ñî ñòîðîíû ñåðäå÷íî-ñîñó-
äèñòîé ñèñòåìû, ñâÿçàííûõ ñ ãîìîöèñòåèíåìèåé. Ðå-
êîìåíäîâàíî äëÿ ëå÷åíèÿ òîêñè÷åñêèõ ãåïàòèòîâ êîì-
ïëåêñíîå ïðèìåíåíèå ãåïòðàëà ñ âèòàìèíàìè Â6 è
ôîëèåâîé êèñëîòîé.
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Ðåçóëüòàòû èññëåäîâàíèé ïîñëåäíèõ ëåò ñâèäåòåëü-
ñòâóþò î ñóùåñòâåííîé ðîëè ðåíèí-àíãèîòåíçèí-àëü-
äîñòåðîíîâîé ñèñòåìû â ïàòîãåíåçå àòåðîñêëåðîçà
[1,7,8]. Àíãèîòåíçèí-II (ÀÍÃ II) è îêèñëåííûå ëèïî-
ïðîòåèäû íèçêîé ïëîòíîñòè (ËÏÍÏ) ÿâëÿþòñÿ ôàê-
òîðàìè ðèñêà ðàçâèòèÿ àòåðîñêëåðîçà [1,8,10]. Îêèñ-
ëèòåëüíîé ìîäèôèêàöèè ËÏÍÏ ñïîñîáñòâóåò, êàê èç-
âåñòíî, îêñèäàòèâíûé ñòðåññ.

Ìåõàíèçìû, îòâåòñòâåííûå çà ìîäèôèêàöèþ ËÏÍÏ,
äî êîíöà íå ÿñíû. Ñîãëàñíî äàííûì ëèòåðàòóðû [1,10],
âåäóùàÿ ðîëü â îêèñëèòåëüíîé ìîäèôèêàöèè ËÏÍÏ
ïðèíàäëåæèò ñâîáîäíûì ðàäèêàëàì, à òàêæå àíãèî-
òåíçèíó-II. Àíãèîòåíçèí-II, ñ îäíîé ñòîðîíû, ïîâû-
øàåò ñïîñîáíîñòü ìàêðîôàãîâ ê ìîäèôèêàöèè ËÏÍÏ
è èõ çàõâàòó ðåöåïòîðàìè, à ñ äðóãîé - êîìïëåêñ àíãè-
îòåíçèí-II ñ ËÏÍÏ ïðîÿâëÿåò ñâîéñòâà, ñõîäíûå ñ îê-
ñèäèðîâàííûìè ËÏÍÏ [1].

Äîêàçàòåëüñòâîì ñóùåñòâåííîé ðîëè àíãèîòåíçèíà-II
â ðàçâèòèè àòåðîñêëåðîçà ÿâëÿþòñÿ äàííûå, ïîëó÷åí-
íûå íàìè è äðóãèìè èññëåäîâàòåëÿìè [1,8,11] î áëà-
ãîïðèÿòíîì âîçäåéñòâèè èíãèáèòîðîâ àíãèîòåíçèí-
ïðåâðàùàþùåãî ôåðìåíòà (ÀÏÔ) è àíòàãîíèñòîâ àí-
ãèîòåíçèíîâûõ-II ðåöåïòîðîâ íà ëèïèäíûé ñïåêòð ïðè
ãèïåðëèïèäåìèè ó áîëüíûõ,ñòðàäàþùèõ ãèïåðòîíè-
÷åñêîé áîëåçíüþ, ñàõàðíûì äèàáåòîì, ñåðäå÷íîé íå-
äîñòàòî÷íîñòüþ, à òàêæå â ýêñïåðèìåíòå.

Öåëü èññëåäîâàíèÿ – ñðàâíèòåëüíàÿ îöåíêà âëèÿíèÿ
êàïòîïðèëà è ëîçàðòàíà íà îêèñëèòåëüíûé ìåòàáî-
ëèçì, ïîñðåäñòâîì èçó÷åíèÿ àêòèâíîñòè àíòèîêñèäàí-
òíûõ ôåðìåíòîâ, à òàêæå èíòåíñèâíîñòè ñâîáîäíîðà-
äèêàëüíîãî îêèñëåíèÿ.

Ìàòåðèàë è ìåòîäû. Ýêñïåðèìåíòû âûïîëíåíû íà
ïîëîâîçðåëûõ êðîëèêàõ ïîðîäû øèíøèëà âåñîì 2,0-
2,5 êã, ñîäåðæàùèõñÿ â ñòàíäàðòíûõ óñëîâèÿõ âèâà-
ðèÿ. Ãèïåðëèïèäåìèþ âîñïðîèçâîäèëè ïóòåì âñêàð-
ìëèâàíèÿ æèâîòíûõ õîëåñòåðèíîì â äîçå 0,5 ã/êã ñ îä-
íîâðåìåííûì ïðèìåíåíèåì 10% ðàñòâîðà ìåòèëòèó-
ðàöèëà â äîçå 100 ìã/êã, åæåäíåâíî â òå÷åíèå 45 äíåé.
Âñå æèâîòíûå áûëè ðàçäåëåíû íà òðè ãðóïïû, â êàæ-
äîé ïî 10 æèâîòíûõ: êîíòðîëü (õîëåñòåðèí + ìåòèë-
òèîóðàöèë) è äâå îïûòíûå ãðóïïû, îäíà èç íèõ ñ ïðè-
ìåíåíèåì ëîçàðòàíà â äîçå 8 ìã/êã, à âòîðàÿ – ñ ïðèìå-
íåíèåì êàïòîïðèëà â äîçå 5 ìã/êã ïåðîðàëüíî. Êðîâü

áðàëè èç êðàåâîé âåíû óõà è èññëåäîâàëè â èñõîäíîì
ñîñòîÿíèè, à òàêæå ñïóñòÿ 45 äíåé ñ íà÷àëà ýêñïåðè-
ìåòà. Àêòèâíîñòü àíòèîêñèäàíòíûõ ôåðìåíòîâ ñóïåð-
îêñèääèñìóòàçû (ÑÎÄ) îïðåäåëÿëè ïî ìåòîäó [6], êà-
òàëàçû [4]. Èíòåíñèâíîñòü ñâîáîäíîðàäèêàëüíîãî
îêèñëåíèÿ (ÑÐÎ) îïðåäåëÿëè ïîñðåäñòâîì èçó÷åíèÿ
ìàëîíîâîãî äèàëüäåãèäà (ÌÄÀ) â ýðèòðîöèòàõ ïî
ìåòîäó [2], îñìîòè÷åñêîé ðåçèñòåíòíîñòè ýðèòðîöè-
òîâ ïî ìåòîäó [3], à òàêæå óñòîé÷èâîñòè õîëåñòåðèíà
ËÏÍÏ ê îêèñëåíèþ, ïîñðåäñòâîì îïðåäåëåíèÿ â
ËÏÍÏ ñîäåðæàíèÿ ÌÄÀ â ðåàêöèè ñ òèîáàðáèòóðî-
âîé êèñëîòîé ñ ñóëüôàòîì ìåäè è áåç íåãî ïî ìåòîäó
[5]. Ýíäîòåëèàëüíóþ ôóíêöèþ îöåíèâàëè ïî èçó÷å-
íèþ ñîäåðæàíèÿ îêñèäà àçîòà NO ïî ìåòîäó [9].

Ñòàòèñòè÷åñêóþ îáðàáîòêó ðåçóëüòàòîâ ïðîâîäèëè ñ
ïîìîùüþ êîìïüþòåðíûõ ïðîãðàìì “Statistica”, èñ-
ïîëüçóÿ t êðèòåðèé Ñòüþäåíòà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Èçó÷åíèå ñîñòîÿíèÿ
ïðîîêñèäàíòíî-àíòèîêñèäàíòíîé ñèñòåì ïðè ãèïåðëè-
ïèäåìèè ó ãèïîòèðåîèäíûõ êðîëèêîâ ïîêàçàëî, ÷òî
óæå ÷åðåç 45 äíåé îò íà÷àëà âñêàðìëèâàíèÿ æèâîò-
íûõ õîëåñòåðèíîì íàáëþäàåòñÿ äîñòîâåðíîå ñíèæå-
íèå àêòèâíîñòè ôåðìåíòîâ ÑÎÄ è êàòàëàçû è èíòåí-
ñèôèêàöèÿ ÑÐÎ, ÷òî ïðîÿâëÿåòñÿ â óâåëè÷åíèè ñîäåð-
æàíèÿ ìàëîíîâîãî äèàëüäåãèäà (òàáëèöà 1) è ïðîöåí-
òà ãåìîëèçà ýðèòðîöèòîâ ïî ñðàâíåíèþ ñ êîíòðîëüíîé
ãðóïïîé. Â êîíòðîëüíîé ãðóïïå ïðîöåíò ãåìîëèçà ñâû-
øå 90% íàáëþäàëñÿ óæå â IV ïðîáèðêå (ìî÷åâèíû –
55 ìë, íàòðèÿ õëîðèäà – 45 ìë), òîãäà êàê â ãðóïïàõ ñ
ïðèìåíåíèåì ëîçàðòàíà è êàïòîïðèëà àíàëîãè÷íûå
ïîêàçàòåëè ãåìîëèçà íàáëþäàëèñü ëèøü â VI ïðîáèð-
êå (ìî÷åâèíû – 65 ìë, íàòðèÿ õëîðèäà – 35 ìë). Âìåñ-
òå ñ ýòèì íàáëþäàëîñü ñíèæåíèå óñòîé÷èâîñòè õîëå-
ñòåðèíà ëèïîïðîòèäîâ íèçêîé ïëîòíîñòè ê îêèñëåíèþ
(òàáëèöà 2). Ïîëó÷åííûå äàííûå óêàçûâàþò íà íàëè-
÷èå ïðè ýêñïåðèìåíòàëüíîé ãèïåðëèïèäåìèè îêñèäà-
òèâíîãî ñòðåññà. Íàðÿäó ñ ðàçâèòèåì îêñèäàòèâíîãî
ñòðåññà ïðè ýêñïåðèìåíòàëüíîé ãèïåðëèïèäåìèè íà-
áëþäàëîñü óìåíüøåíèå ñîäåðæàíèè îêñèäà àçîòà â
ïëàçìå êðîâè, ÷òî âåðîÿòíî óêàçûâàåò íà íàðóøåíèå
ýíäîòåëèàëüíîé ôóíêöèè. ×òî êàñàåòñÿ âëèÿíèÿ èí-
ãèáèòîðà ÀÏÔ êàïòîïðèëà è àíòàãîíèñòà àíãèîòåí-
çèí-II-ðåöåòîðîâ – ëîçàðòàíà, òî îíè ïðàêòè÷åñêè â
ðàâíîé ñòåïåíè, ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóï-
ïîé, ñíèæàþò ðàçâèòèå îêñèäàòèâíîãî ñòðåññà, ïîâû-

ÑÐÀÂÍÈÒÅËÜÍÀß ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ÂËÈßÍÈß ÈÍÃÈÁÈÒÎÐÀ
ÀÍÃÈÎÒÅÍÇÈÍÏÐÅÂÐÀÙÀÞÙÅÃÎ ÔÅÐÌÅÍÒÀ – ÊÀÏÒÎÏÐÈËÀ È ÀÍÒÀÃÎÍÈÑÒÀ

ÀÍÃÈÎÒÅÍÇÈÍ-2 ÐÅÖÅÏÒÎÐÎÂ – ËÎÇÀÐÒÀÍÀ ÍÀ ÎÊÈÑËÈÒÅËÜÍÛÉ ÌÅÒÀÁÎËÈÇÌ
ÏÐÈ ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÉ ÃÈÏÅÐËÈÏÈÄÅÌÈÈ Ó ÊÐÎËÈÊÎÂ

Àíòåëàâà Í.À., Ãîíãàäçå Í.Â., Ãîãîëàóðè Ì.È., Êåçåëè Ò.Ä., Ïà÷êîðèÿ Ê.Ç.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò ôàðìàêîëîãèè
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øàþò àêòèâíîñòü àíòèîêñèäàíòíûõ ôåðìåíòîâ ÑÎÄ
è êàòàëàçû â ïëàçìå, ñíèæàþò ñîäåðæàíèå ÌÄÀ â
ýðèòðîöèòàõ, ïîâûøàþò îñìîòè÷åñêóþ ðåçèñòåíò-
íîñòü ýðèòðîöèòîâ è óñòîé÷èâîñòü õîëåñòåðèíà ËÏÍÏ
ê îêèñëåíèþ (òàáëèöà 1, 2). Ñíèæåíèå îêñèäàòèâíîãî
ñòðåññà ïðè ïðèìåíåíèè èíãèáèòîðîâ ÀÏÔ è àíòàãî-
íèñòîâ àíãèîòåíçèí-II ðåöåïòîðîâ, ïîäòèïà 1, ïî äàí-

íûì ëèòåðàòóðû [1], ìîæåò áûòü îáóñëîâëåíî óìåíü-
øåíèåì ïàòîãåííîãî âîçäåéñòâèÿ àíãèîòåíçèíà-2, êî-
òîðûé ïîâûøàåò îáðàçîâàíèå ñâîáîäíûõ ðàäèêàëîâ
çà ñ÷åò àêòèâàöèè ìàêðîôàãîâ, ëåéêîöèòîâ, ïðîëèôå-
ðàöèè è ìèãðàöèè ãëàäêîìûøå÷íûõ êëåòîê è ðîñòà â
èõ öèòîïëàçìå àêòèâíîñòè ÍÀÄÍ/ÍÀÄÐÍ îêñèäàçû
è 12-ëèïîîêñèãåíàçû.

Ïàðàìåòðû 
Ãðóïïû æèâîòíûõ ÌÄÀ 

Ìê ìîëü/ìë 
ÑÎÄ 

Óñë.åä 
Êàòàëàçà 
Ìêàò/ë NO 

Èñõîäíûå 2,68±0,03 211,3±0,42 6,11±0,18 3,83±0,09 
Ñïóñòÿ 45 äíåé ïîñëå 
õîëåñòåðèíà+ìåòèëòèîóðàöèëà 5,47±0,7 105,2±0,34 2,5±0,15 1,91±0,11 

I ã
ðó

ïï
à 

Ð <0,001 <0,001 <0,001 <0,001 
Èñõîäíûå 2,75±0,04 209,6±1,34 6,03±0,1 3,7±0,1 
Ñïóñòÿ 45 äíåé ïîñëå 
õîëåñòåðèíà+ìåòèëòèîóðàöèëà+ëîçàðòàíà 3,21±0,14 135,5±1,58 4,98±0,1 1,95±0,11 

II
 ã

ðó
ïï

à 

ð1 
ð2 

<0,01 
<0,002 

<0,001 
<0,001 

<0,001 
<0,001 

<0,001 
>0,1 

Èñõîäíûå 2,70±0,04 209,4±0,87 5,96±0,15 3,9±0,05 
Ñïóñòÿ 45 äíåé ïîñëå 
õîëåñòåðèíà+ìåòèëòèîóðàöèëà+êàïòîïðèëà 3,18±0,06 132,3±0,67 5,66±0,15 3,88±0,14 

II
I ã

ðó
ïï

à 

ð1 
ð2 

<0,001 
<0,001 

<0,001 
<0,001 

>0,1 
<0,001 

>0,1 
<0,001 

 

Òàáëèöà 1. Èçìåíåíèå ïîêàçàòåëåé àíòèîêñèäàíòíî-ïðîîêñèäàíòíîé ñèñòåìû è îêñèäà àçîòà
ïîä âëèÿíèåì êàïòîïðèëà è ëîçàðòàíà ïðè ýêñïåðèìåíòàëüíîé ãèïåðëèïèäåìèè ó êðîëèêîâ

ïðèìå÷àíèå: ð1 – ïî ñðàâíåíèþ ñ èñõîäíûì; ð2 – ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé

Òàáëèöà 2. Èçìåíåíèå óñòîé÷èâîñòè õîëåñòåðèíà ËÏÍÏ ê îêèñëåíèþ ïîä âëèÿíèåì
êàïòîïðèëà è ëîçàðòàíà ïðè ýêñïåðèìåíòàëüíîé ãèïåðëèïèäåìèè ó êðîëèêîâ

Ðåçèñòåíòíîñòü ÕÑ ËÏÍÏ ê îêèñëåíèю ÌÄÀ/ËÏÍÏ Ïàðàìåòðû 0 ìèí. 30 ìèí. 60 ìèí. 120 ìèí. 150 ìèí. 
Èñõîäíûå 2,59±0,19 3,04±0,15 6,2±0,17 9,79±0,15 11,2±0,18 
Ñïóñòÿ 45 äíåé ïîñëå 
õîëåñòåðèíà+ìåòèëòèîóðàöèëà 6,37±0,21 8,09±0,19 14,58±0,16 15,19±0,23 16,67±0,21 

I ã
ðó

ïï
à 

ð <0,02 <0,001 <0,001 <0,001 <0,001 
Èñõîäíûå 2,87±0,2 2,61±0,16 5,36±0,14 9,23±0,17 11,23±0,18 
Ñïóñòÿ 45 äíåé ïîñëå 
õîëåñòåðèíà+ìåòèëòèîóðàöèëà+ëîçàðòàíà 4,02±0,17 5,36±0,18 9,2±0,19 11,42±,19 11,94±0,19 

II
 ã

ðó
ïï

à 

p1 
p2 

<0,001 
<0,001 

<0,001 
<0,001 

<0,001 
<0,001 

<0,001 
<0,001 

<0,002 
<0,001 

Èñõîäíûå 3,13±0,17 2,70±0,16 4,83±0,19 9,77±0,6 10,4±0,17 
Ñïóñòÿ 45 äíåé ïîñëå 
õîëåñòåðèíà+ìåòèëòèîóðàöèëà+êàïòîïðèëà 3,74±0,18 5,96±0,16 9,82±0,17 10,84±0,21 12,02±0,15 

II
I ã

ðó
ïï

à 

p1 
p2 

<0,05 
<0,001 

<0,001 
<0,001 

<0,001 
<0,001 

<0,001 
<0,001 

<0,001 
<0,001 

 
ïðèìå÷àíèå: ð1 – ïî ñðàâíåíèþ ñ èñõîäíûì; ð2 – ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé

Ñëåäóåò îòìåòèòü, ÷òî êàïòîïðèë â áîëüøåé ñòåïåíè,
÷åì ëîçàðòàí óâåëè÷èâàåò ñîäåðæàíèå îêñèäà àçîòà
ïðè ýêñïåðèìåíòàëüíîé ãèïåðëèïèäåìèè, ïî ñðàâíå-
íèþ ñ êîíòðîëüíîé ãðóïïîé. Óâåëè÷åíèå ñîäåðæàíèÿ
îêñèäà àçîòà ïîä âëèÿíèåì èíãèáèòîðà ÀÏÔ êàïòîï-
ðèëà è ïðàêòè÷åñêîå îòñóòñòâèå ýòîãî ýôôåêòà ó ëî-

çàðòàíà ìîæåò áûòü ñâÿçàíî ñ òåì, ÷òî èíãèáèòîðû
ÀÏÔ ïðåïÿòñòâóþò ðàñïàäó áðàäèêèíèíà è ñóáñòàí-
öèè Ð, êîòîðûå ñàìè ÿâëÿþòñÿ âàçîäèëÿòàòîðàìè è,
êðîìå òîãî, óâåëè÷èâàþò ñèíòåç îêñèäà àçîòà, ëîçàð-
òàí ëèøåí áðàäèêèíèíîâîãî äåéñòâèÿ. Êàê èçâåñòíî,
ýôôåêòû, îáóñëîâëåííûå áðàäèêèíîíîì, ìîãóò áûòü
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êàê ïîëîæèòåëüíûìè, òàê è îòðèöàòåëüíûìè. Ïîëî-
æèòåëüíûìè ýôôåêòàìè èíãèáèòîðîâ ÀÏÔ, ñâÿçàííû-
ìè ñ áðàäèêèíèíîì ÿâëÿþòñÿ âàçîäèëÿòàöèÿ, àíòèàã-
ðåãàíòíîå äåéñòâèå, óñòðàíåíèå ýíäîòåëèàëüíîé äèñ-
ôóíêöèè, óëó÷øåíèå äèàñòîëè÷åñêîé ôóíêöèè ñåðä-
öà, ïðåäîòâðàùåíèå ôèáðîçà ìèîêàðäà è ðåìîäåëèðî-
âàíèå ñåðäöà. Îòðèöàòåëüíûå ýôôåêòû áðàäèêèíèíà
- òàêèå ñïåöèôè÷åñêèå ïîáî÷íûå ýôôåêòû èíãèáèòî-
ðîâ ÀÏÔ, êàê êàøåëü, àíãèîíåâîòè÷åñêèé îòòåê, ñòè-
ìóëèðóåìîå áðàäèêèíèíîì ïðåñèíàïòè÷åñêîå îñâî-
áîæäåíèå íîðàäðåíàëèíà, ÷òî îñîáåííî âàæíî äëÿ òêà-
íåâûõ íåéðîãîðìîíàëüíûõ ñèñòåì. Âñå ýòè ýôôåêòû
îòñòóòñòâóþò ó àíòàãîíèñòîâ ðåöåïòîðîâ àíãèîòåíçèí-
II, ïîäòèïà 1. Ê ïîëîæèòåëüíûì ñâîéñòâàì ëîçàðòàíà
ìîæíî îòíåñòè èçáèðàòåëüíîñòü åãî äåéñòâèÿ, à òàê-
æå óñòðàíåíèå ýôôåêòîâ àíãèîòåíçèíà-II, îáðàçîâàí-
íîãî êàê ÀÏÔ-çàâèñèìûìè, òàê è ÀÏÔ-íåçàâèñèìû-
ìè ïóòÿìè, ÷òî îñîáåííî âàæíî íà òêàíåâîì óðîâíå,
ãäå ëèøü 15% àíãèîòåíçèíà-II îáðàçóåòñÿ ñ ó÷àñòèåì
ÀÏÔ.

Òàêèì îáðàçîì, ñëåäóåò çàêëþ÷èòü, ÷òî èíãèáèòîð ÀÏÔ
– êàïòîïðèë è àíòàãîíèñò àíãèîòåíçèíîâûõ ðåöåïòî-
ðîâ – ëîçàðòàí â ðàâíîé ñòåïåíè ïîâûøàþò àêòèâíîñòü
àíòèîêñèäàíòíûõ ôåðìåíòîâ ñóïåðîêñèääèñìóòàçû è
êàòàëàçû, ïðåïÿòñòâóþò ïîâûøåíèþ ìàëîíîâîãî äèàëü-
äåãèäà â ýðèòðîöèòàõ, ïîâûøàþò îñìîòè÷åñêóþ ðåçè-
ñòåíòíîñòü ýðèòðîöèòîâ, à òàêæå óñòîé÷èâîñòü õîëåñ-
òåðèíà ËÏÍÏ ê îêèñëåíèþ, ÷òî ñâèäåòåëüñòâóåò î ñíè-
æåíèè îêñèäàòèâíîãî ñòðåññà ïîä âëèÿíèåì èññëåäóå-
ìûõ ïðåïàðàòîâ ïðè ýêñïåðèìåíòàëüíîé ãèïåðëèïèäå-
ìèè ó êðîëèêîâ. Êàïòîïðèë â áîëüøåé ñòåïåíè, ÷åì
ëîçàðòàí ïðåïÿòñòâóåò ñíèæåíèþ îêñèäà àçîòà ïðè ýê-
ñïåðèìåíòàëüíîé ãèïåðëèïèäåìèè. Ïðåäïîëàãàåòñÿ
âîçìîæíîñòü áåçîïàñíîãî ïðèìåíåíèÿ êàê êàïòîïðèëà,
òàê è ëîçàðòàíà ó ëèö ñ ñåðäå÷î-ñîñóäèñòûìè çàáîëå-
âàíèÿìè, ñî÷åòàþùèìèñÿ ñ ãèïåðëèïèäåìèåé, ïðè÷åì,
ëîçàðòàí ìîæåò áûòü àëüòåðíàòèâíûì ïðåïàðàòîì â
ñëó÷àå íåâîçìîæíîñòè èñïîëüçîâàíèÿ èíãèáèòîðîâ
ÀÏÔ ââèäó èõ áðàäèêèíèíîâûõ ïîáî÷íûõ ýôôåêòîâ
èëè ðàçâèòèÿ ê íèì òîëåðàíòíîñòè.

ËÈÒÅÐÀÒÓÐÀ

1. Ãëèíñêèé ß., Ñòàéø÷èê Ì. Àíòèàòåðîñêëåðîòè÷åñ-
êîå äåéñòâèå ãèïîòåçèâíûõ ëåêàðñòâåííûõ ñðåäñòâ.
Íîâîñòè ôàðìàêîëîãèè è ìåäèöèíû 1977; 5-6: 66-77.
2. Ãîí÷àðåíêî Ì.Ñ., Ëàòèíîâà À.Ì. Ìåòîä îöåíêè ïåðå-
êèñíîãî îêèñëåíèÿ ëèïèäîâ. Ëàá. Äåëî 1995; 1: 60-61.
3. Êàìûøíèêîâ Ð.Ñ. Ñïðàâî÷íèê ïî êëèíèêî-äèàãíî-
ñòè÷åñêîé ëàáîðàòîðíîé äèàãíîñòèêå. Ìèíñê: «Áåëà-
ðóñü»; 2000; 1: 496; òîì 2: 207, 209-211, 464.
4. Êîðîëþê Ì.À., Øàíîâà Ë.Í., Ìàéîðîâà È.Ã., Òîêà-
ðåâ Â.Å. Ìåòîä îïðåäåëåíèÿ àêòèâíîñòè êàòàëàçû. Ëàá.
Äåëî 1988; 1: 16-18.
5. Ëàíêèí Â.Ç., Òèõàçå À.Ê., Æàðîâà Å.À., Áåëåíêîâ

Þ. Èññëåäîâàíèå àíòèîêñèäàíòíûõ ñâîéñòâ öèòîïðî-
òåêòîðíîãî ïðåïàðàòà òðèìåòàçèäèíà. Êàðäèîëîãèÿ;
2001; 41 (¹3).
6. Ìàêàðåíêî Å.Â., Êëèíè÷åñêîå îïðåäåëåíèå àêòèâ-
íîñòè ñóïåðîêñèääèñìóòàçû è ãëóòàòèîíðåäóêòàçû â
ýðèòðîöèòàõ ñ õðîíè÷åñêèìè çàáîëåâàíèÿìè ïå÷åíè.
Ëàá. Äåëî 1988; 11: 48-50.
7. Ñêâîðöîâ À.À., ×åëìàêèíà Ñ.Ì. Ïðèìåíåíèå íåé-
ðîãîðìîíàëüíûõ ìîäóëÿòîðîâ ïðè õðîíè÷åñêîé ñåð-
äå÷íîé íåäîñòàòî÷íîñòè. Ðóññêèé ìåäèöèíñêèé æóð-
íàë 1999; 7 (2): 79-83.
8. Galle J., Mameghani A., Bolz S.S., Gambaryan S., Gorg
M. et al. Oxidized LDL and its compound lysophosphos-
phatidylcholine potentiate AngII-induced vasoconstriction
by stimulation of RhoA. J. Am. Soc. Nephrol. 2003; 14(6):
1471-1479.
9. Habu H., Yokoil, Kafuto H., Mori A. Application of
outwitted flow injection analysis to termine nitrate in brain.
Neiro Report. 1994; 5: 1571-1573.
10. Hayek T., Aviram M., Heinrich R., Sakhnini E., Kei-
dar S. Losartan inhibits cellular uptake of oxidized LDL
by monocyte-macrophages from hypercholesterolemic
patients. Biochem. Biophys. Res. Commun. 2000;
273(2):417-420.
11. Rachmani R., Levi Z., Zadok B.S., Ravid M. Losartan
and lercanidipine attenuate low-density lipoprotein oxi-
dation in patients with hypertension and type 2 diabetes
mellitus: a randomized, prospective crossover study. Clin.
Pharmacol. Ther. 2002; 72 (3): 302-307.

SUMMARY

COMPARATIVE CHARACTERISTIC OF ANGI-
OTENSIN-CONVERTING ENZYME INHIBITOR –
CAPTOPRIL AND THE ANGIOTENSIN II RECEP-
TOR BLOKERS – LOSARTAN ACTION ON THE
OXIDATIVE METABOLISM IN EXPERIMENTAL
HYPERLIPIDEMIA IN RABBITS

Antelava N., Gongadze N., Gogolauri M., Kezeli T.,
Pachkoria K.

Depatment of pharmacology, Tbilisi State Medical Uni-
versity, Georgia

The aim of present study- comparative characteristic of
captopril and of losartan action on the oxidative metabo-
lism in experimental hyperlipidemia. Experiments carried
out on rabbits,which were divided into three groups(ten
animal in each group) and orally receiving during 45 days:
I control group (cholesterol 500mg/kg + methylthiouracil
100mg/kg, II group - captopril 5 mg/kg + cholesterol
500mg/kg + methylthiouracil 100mg/kg, III group - losa-
rtan 8mg/kg + cholesterol-500mg/kg + methylthiouracil
100mg/kg. Activityof superoxide dismutase, catalase, level
of malonic dialdehyde, osmotic resistance of erythrocytes
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and resistanse of LDL to oxidation and concentration of
nitric oxide in the blood have been evaluated . The ad-
ministration of captopril and losartan in experimental
hyperlipidemia eqivalently increased activity of SOD and
catalase, osmotic resistance of erythrocytes and resistanse
of LDL to oxidation, whereas decreased content of malonic
dialdehyde compared to the control group .Captopril was
more effective than losartan in preserving of nitric oxide.

We conclude that captopril and losartan inhibited oxida-
tive stress, which are probably associated with the inhibi-
tion of angiotensin 11. Captopril and losartan are safely
used in patients during cardio-vascular desease with dys-
lipidemia.

Key words: captopril, losartan, hyperlipidemia, oxida-
tive stress.
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Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò ôàðìàêîëîãèè

Öåëüþ èññëåäîâàíèÿ ÿâèëàñü ñðàâíèòåëüíàÿ îöåíêà
âëèÿíèÿ êàïòîïðèëà è ëîçàðòàíà íà îêèñëèòåëüíûé ìå-
òàáîëèçì, ïîñðåäñòâîì èçó÷åíèÿ àêòèâíîñòè àíòèîê-
ñèäàíòíûõ ôåðìåíòîâ, à òàêæå èíòåíñèâíîñòè ñâîáîä-
íîðàäèêàëüíîãî îêèñëåíèÿ (ÑÐÎ). Ýêñïåðèìåíòû
áûëè âûïîëíåíû íà ïîëîâîçðåëûõ êðîëèêàõ ïîðîäû
øèíøèëà. Ãèïåðëèïèäåìèþ âîñïðîèçâîäèëè ïóòåì
âñêàðìëèâàíèÿ æèâîòíûõ õîëåñòåðèíîì â äîçå 0,5 ã/êã
ñ îäíîâðåìåííûì ïðèìåíåíèåì 10% ðàñòâîðà ìå-
òèëòèóðàöèëà â äîçå 100 ìã/êã, åæåäíåâíî â òå÷åíèè
45-è äíåé. Ëîçàðòàí èñïîëüçîâàëè â äîçå 8 ìã/êã, à êàï-
òîïðèë – â äîçå 5 ìã/êã ïåðîðàëüíî. Èçó÷åíèå ñîñòîÿ-
íèÿ ïðîîêñèäàíòíî-àíòèîêñèäàíòíîé ñèñòåì ïðè ãè-
ïåðëèïèäåìèè ó ãèïîòèðåîèäíûõ êðîëèêîâ ïîêàçàëî,
÷òî óæå ñïóñòÿ 45 äíåé îò íà÷àëà âñêàðìëèâàíèÿ æè-
âîòíûõ õîëåñòåðèíîì íàáëþäàåòñÿ äîñòîâåðíîå ñíè-
æåíèå àêòèâíîñòè àíòèîêñèäàíòíûõ ôåðìåíòîâ ñóïå-
ðîêñèääèñìóòàçû (ÑÎÄ) è êàòàëàçû, à òàêæå èíòåíñè-
ôèêàöèÿ ÑÐÎ, ÷òî ïðîÿâëÿåòñÿ â óâåëè÷åíèè ñîäåð-
æàíèÿ ìàëîíîâîãî äèàëüäåãèäà (ÌÄÀ), ïðîöåíòà ãå-
ìîëèçà ýðèòðîöèòîâ è ñíèæåíèè óñòîé÷èâîñòè õîëåñ-
òåðèíà ëèïîïðîòåèäîâ íèçêîé ïëîòíîñòè (ËÏÍÏ) ê

îêèñëåíèþ ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé. Êàï-
òîïðèë è ëîçàðòàí ïðàêòè÷åñêè â ðàâíîé ñòåïåíè, ïî
ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé, ñíèæàþò ðàçâèòèå
îêñèäàòèâíîãî ñòðåññà, ïîâûøàþò àêòèâíîñòü àíòè-
îêñèäàíòíûõ ôåðìåíòîâ ÑÎÄ è êàòàëàçû â ïëàçìå,
ñíèæàþò ñîäåðæàíèå ÌÄÀ â ýðèòðîöèòàõ, ïîâûøà-
þò îñìîòè÷åñêóþ ðåçèñòåíòíîñòü ýðèòðîöèòîâ è óñ-
òîé÷èâîñòü õîëåñòåðèíà ËÏÍÏ ê îêèñëåíèþ. Êàïòîï-
ðèë â áîëüøåé ñòåïåíè, ÷åì ëîçàðòàí óâåëè÷èâàåò ñî-
äåðæàíèå îêñèäà àçîòà ïðè ýêñïåðèìåíòàëüíîé ãè-
ïåðëèïèäåìèè, ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé,
÷òî ìîæåò áûòü ñâÿçàíî ñ óìåíüøåíèåì ðàñïàäà áðà-
äèêèíèíà.

Ïðåäïîëàãàåòñÿ âîçìîæíîñòü áåçîïàñíîãî ïðèìåíåíèÿ
êàê êàïòîïðèëà, òàê è ëîçàðòàíà ó ëèö ñ ñåðäå÷î-ñî-
ñóäèñòûìè çàáîëåâàíèÿìè, ñî÷åòàþùèìèñÿ ñ ãèïåð-
ëèïèäå-ìèåé, ïðè÷åì, ëîçàðòàí ìîæåò áûòü àëüòåð-
íàòèâíûì ïðåïàðàòîì â ñëó÷àå íåâîçìîæíîñòè èñ-
ïîëüçîâàíèÿ èíãèáèòîðîâ àíãèîòåíçèí-ïðåâðàùàþ-
ùåãî ôåðìåíòà ââèäó èõ áðàäèêèíèíîâûõ ïîáî÷íûõ
ýôôåêòîâ èëè ðàçâèòèÿ ê íèì òîëåðàíòíîñòè.
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