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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.

“Georgian Medical News” - fhbc yjdtksdbehb cfvtwybthj cfvtlbwbyj
htwtypbht,flb ;ehyfkb, hjvtkibw hecek, byukbceh lf uthvfyek
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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
instructor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

9. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors
could be reached.  The number of the authors (co-authors) must not exceed the limit of 5 people.
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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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Â ïîñëåäíèå ãîäû èíòåðåñ ê ñîñòîÿíèþ çäîðîâüÿ ïî-
æèëûõ ëþäåé è êà÷åñòâó èõ æèçíè çíà÷èòåëüíî âîç-
ðîñ, ÷òî â ýêîíîìè÷åñêè ðàçâèòûõ ñòðàíàõ ïðåæäå
âñåãî ñâÿçàíî ñ áûñòðûì ðîñòîì ÷èñëà ïîæèëûõ ëþ-
äåé ïî ñðàâíåíèþ ñ îáùåé ÷èñëåííîñòüþ íàñåëåíèÿ.
Ïðè÷åì îñîáîå âíèìàíèå óäåëÿåòñÿ ñåðäå÷íî-ñîñóäè-
ñòîé ïàòîëîãèè, êîòîðàÿ ó ýòîé âîçðàñòíîé êàòåãîðèè
ïàöèåíòîâ ÿâëÿåòñÿ îñíîâíîé ïðè÷èíîé ñìåðòè. Èìåí-
íî ïîýòîìó ãåðèàòðè÷åñêèå àñïåêòû àðòåðèàëüíîé
ãèïåðòåíçèè (ÀÃ) èíòåíñèâíî èçó÷àþòñÿ è ìíîãèå
ïðåäñòàâëåíèÿ î ïîäõîäàõ ê òåðàïèè ÀÃ ó ïîæèëûõ
áîëüíûõ ïåðåñìàòðèâàþòñÿ [4,7].

Ó ýòîé ãðóïïû ïàöèåíòîâ çíà÷èìîå ìåñòî â ñòðóêòóðå
ÀÃ çàíèìàåò èçîëèðîâàííàÿ ñèñòîëè÷åñêàÿ àðòåðèàëü-
íàÿ ãèïåðòåíçèÿ (ÈÑÀÃ). Ýòîò òåðìèí èñïîëüçóåòñÿ
äëÿ õàðàêòåðèñòèêè âñåõ áîëüíûõ ñ ñèñòîëè÷åñêèì àð-
òåðèàëüíûì äàâëåíèåì (ÑÀÄ), ðàâíûì èëè ïðåâûøà-
þùèì 140 ìì ðò.ñò. è äèàñòîëè÷åñêèì àðòåðèàëüíûì
äàâëåíèåì (ÄÀÄ)– ìåíüøå 90 ìì ðò.ñò.

Ïîâûøåíèå ÑÀÄ ñ âîçðàñòîì ðàíüøå ðàññìàòðèâà-
ëîñü êàê íîðìàëüíûé ôèçèîëîãè÷åñêèé ïðîöåññ, îò-
ðàæàþùèé ñòàðåíèå. Âîçðàñò ïðåäëàãàëîñü ó÷èòû-
âàòü ïðè ðàñ÷åòå íîðìàëüíîãî ÑÀÄ (100 + âîçðàñò).
Íå òàê äàâíî ñíèæåíèå ÀÄ äî íîðìàëüíûõ çíà÷å-
íèé ó ïîæèëûõ ëþäåé ñ÷èòàëîñü íåæåëàòåëüíûì è
äàæå âðåäíûì, åñëè îíî íå ïðåâûøàëî êðèòè÷åñ-
êèõ çíà÷åíèé (áîëüøå 200/120 ìì ðò.ñò.). Îäíàêî,
ýïèäåìèîëîãè÷åñêèå èññëåäîâàíèÿ ïîñëåäíèõ ëåò
[5,17,27] ïðîäåìîíñòðèðîâàëè çàâèñèìîñòü ñåðäå÷-
íî-ñîñóäèñòîãî ðèñêà íå òîëüêî îò ÄÀÄ, íî è îò
ÑÀÄ. Èìåþòñÿ äàííûå î òîì, ÷òî ïîâûøåíèå ÑÀÄ
èìååò áîëüøåå çíà÷åíèå äëÿ ïðîãíîçèðîâàíèÿ ñåð-
äå÷íî-ñîñóäèñòûõ îñëîæíåíèé, ÷åì ïîâûøåíèå
ÄÀÄ [26,27,29]. Äèíàìèêó ïðåäñòàâëåíèé î çíà÷è-
ìîñòè ÑÀÄ è ÄÀÄ îòðàæàþò ìåæäóíàðîäíûå ðåêî-
ìåíäàöèè ïî äèàãíîñòèêå è ëå÷åíèþ ÀÃ. Íàïðèìåð,
â êëàññèôèêàöèè Îáúåäèíåííîãî Íàöèîíàëüíîãî
Êîìèòåòà ÑØÀ 1985 ã. (ÎÍÊ IV) ÑÀÄ îòñóòñòâóåò
ñðåäè êðèòåðèåâ îöåíêè òÿæåñòè ÀÃ, â 1993 ã. (ÎÍÊ V)
ïîÿâëÿåòñÿ íà âòîðîé ïîçèöèè ïîñëå ÄÀÄ è ëèøü â
1997 ã. (ÎÍÊ VI) è 1999 ã. (ðåêîìåíäàöèè ÂÎÇ è
Ìåæäóíàðîäíîãî Îáùåñòâà ïî ÀÃ) çàíèìàåò ðàâíîå
ñ ÄÀÄ ìåñòî [15,24,25,29,30].
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Ñîîòâåòñòâåííî, òîëüêî ñ ýòîãî âðåìåíè ñòàäèþ èëè ñòå-
ïåíü ãèïåðòåíçèè îöåíèâàþò â ðàâíîé ìåðå íà îñíîâà-
íèè ïîâûøåíèÿ ÑÀÄ è/èëè ÄÀÄ (ó÷èòûâàÿ áîëåå âûñî-
êèé ïîêàçàòåëü). Çàêîíîìåðíûì ðåçóëüòàòîì ñóùåñòâó-
þùèõ ïðåäñòàâëåíèé áûëî çàíèæåíèå ðàñïðîñòðàíåí-
íîñòè ÀÃ è îòñóòñòâèå äàííûõ îá îïòèìàëüíîì çíà÷å-
íèè ÑÀÄ, êîòîðîãî ñëåäóåò äîáèâàòüñÿ ïðè ëå÷åíèè ãè-
ïåðòåíçèè [15,21]. Äàííûå èññëåäîâàíèé NHANES II è
ÍÎÒ [9,13] ïîêàçàëè, ÷òî àíòèãèïåðòåíçèâíàÿ òåðàïèÿ
ïðèâîäèò ê ñíèæåíèþ ÑÀÄ < 140 ìì ðò.ñò. â 1,5-3 ðàçà
ðåæå, ÷åì ÄÀÄ < 90 ìì ðò.ñò. íåçàâèñèìî îò âîçðàñòà è
ïîëà; òàêèì îáðàçîì, áûëî îïðîâåðãíóòî åùå îäíî ðàñ-
ïðîñòðàíåííîå çàáëóæäåíèå î áîëåå ëåãêîé è ÷àñòîé êîð-
ðåêöèè ÑÀÄ [3,8,20]. Ê ñîæàëåíèþ, ñåãîäíÿ ìîæíî êîí-
ñòàòèðîâàòü, ÷òî, íåñìîòðÿ íà óñèëåííóþ ïîïóëÿðèçà-
öèþ ñîâðåìåííûõ ïðåäñòàâëåíèé î äèàãíîñòèêå, ïðîãíî-
çå è ëå÷åíèè ÈÑÀÃ, îíè ïî ñåé äåíü íå ñòàëè äîñòîÿíè-
åì âñåõ âðà÷åé, ÷òî íå ìîæåò íå îòðàæàòüñÿ íà ðåçóëüòà-
òàõ êîíòðîëÿ çà ÀÄ ó ïîæèëûõ ïàöèåíòîâ. Äàííûå, ïî-
ëó÷åííûå â õîäå ïðîâåäåíèÿ ðîññèéñêîé íàó÷íî-ïðàê-
òè÷åñêîé ïðîãðàììû ÀÐÃÓÑ, ïîêàçàëè, ÷òî î âîçðàñò-
íîé äèíàìèêå ÑÀÄ èíôîðìèðîâàíû òîëüêî 61,2% âðà-
÷åé, î äèíàìèêå ÄÀÄ – 36%,î äèàãíîçå ÈÑÀÃ – 53,2%.

ÀÃ íàáëþäàåòñÿ ó 30-70% ëèö ñòàðøèõ âîçðàñòíûõ
ãðóïï [1].Ó ëèö ñòàðøå 65-è ëåò ÀÃ âñòðå÷àåòñÿ â 50%
ñëó÷àåâ è ïðèáëèçèòåëüíî â 2/3 ñëó÷àåâ äèàãíîñòèðó-
åòñÿ ÈÑÀÃ [2]. Ñîãëàñíî ïðîãðàììå ÀÐÃÓÑ, ÈÑÀÃ
âñòðå÷àåòñÿ â 56% ñëó÷àåâ â âîçðàñòå ñòàðøå 55-è ëåò.
Â èññëåäîâàíèè NHAMES III äîëÿ ÈÑÀÃ â âîçðàñòå
45-54 ãîäà ñîñòàâëÿëà 24%, 55-64 ãîäà – 47%, 65-74 ãîäà
– 66% è âûøå 75 ëåò – 73%. Ïî äàííûì Ôðàìèíãåìñ-
êîãî èññëåäîâàíèÿ ó ëèö ñòàðøå 60-è ëåò ÈÑÀÃ ñî-
ñòàâëÿåò 65-75% îò âñåõ ñëó÷àåâ ÀÃ. Ôðàìèíãåìñêîå
èññëåäîâàíèå ñâèäåòåëüñòâóåò î áîëåå ñóùåñòâåííîì
âêëàäå ÑÀÄ â ñòåïåíü îáùåãî ñåðäå÷íî-ñîñóäèñòîãî
ðèñêà óæå â âîçðàñòíîé ãðóïïå 35-64 ãîäà è ðèñêà èí-
ôàðêòà ìèîêàðäà ïîñëå 45-è ëåò [10,17,18,23].

Ñîãëàñíî ðåêîìåíäàöèÿì ÂÎÇ (1999) è ÂÍÎÊ (2001),
Àìåðèêàíñêîãî Îáùåñòâà ïî èçó÷åíèþ ÀÃ (1999) ïîä
ÈÑÀÃ ïîíèìàþò ïîâûøåíèå óðîâíÿ ÑÀÄ äî 140 ìì
ðò. ñò. è âûøå, ïðè ÄÀÄ ìåíåå 90 ìì ðò. ñò. Ïðè ýòîì
ÈÑÀÃ ðàññìàòðèâàþò êàê îäèí èç âàðèàíòîâ ýññåíöè-
àëüíîé ÀÃ [2,6,10,11].
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Ïîêàçàòåëü ðàñïðîñòðàíåííîñòè ÈÑÀÃ óâåëè÷èâàåò-
ñÿ ñ âîçðàñòîì, ïðåâûøàÿ 40% ó áîëüíûõ ñòàðøå 60-è
ëåò. ÈÑÀÃ âñòðå÷àåòñÿ ó 1/3 àìåðèêàíöåâ ñòàðøå 70-
è ëåò. Íàèáîëåå õàðàêòåðíî ðàçâèòèå ÈÑÀÃ ó æåíùèí,
ëèö ñ èçáûòî÷íûì âåñîì è áîëüíûõ ñàõàðíûì äèàáå-
òîì. Íåîñïîðèìà ðîëü ÈÑÀÃ êàê ôàêòîðà ðèñêà ðàç-
âèòèÿ îñëîæíåíèé, èíâàëèäèçàöèè è ñìåðòíîñòè
[1,3,7,16,18,21].

Íåðåäêî ïîâûøåíèå ÀÄ ñî÷åòàåòñÿ ñ ìåòàáîëè÷åñêè-
ìè íàðóøåíèÿìè (äèñëèïèäåìèåé, ñàõàðíûì äèàáå-
òîì, ïîäàãðîé). Ó ïîæèëûõ ëþäåé íåðåäêî îáíàðóæè-
âàåòñÿ ïîâûøåíèå íî÷íîé ýêñêðåöèè íàòðèÿ. Îáñóæ-
äàåòñÿ ñâÿçü íèêòóðèè è ãèïåðòîíèè ó ïîæèëûõ ëþ-
äåé ñ äåôåêòîì îáìåíà îêñèäà àçîòà è íàðóøåíèåì
ôóíêöèè ïî÷åê [6,12,20,24].

Âàæíîñòü âûäåëåíèÿ ïðîáëåìû ÈÑÀÃ ñâÿçàíà ñ òåì,
÷òî ïîâûøåíèå ÑÀÄ, â òîì ÷èñëå èçîëèðîâàííîå, ÿâ-
ëÿåòñÿ âàæíûì ôàêòîðîì ðèñêà ðàçâèòèÿ ñåðäå÷íî-
ñîñóäèñòûõ, öåðåáðàëüíûõ îñëîæíåíèé è õðîíè÷åñ-
êîé ïî÷å÷íîé íåäîñòàòî÷íîñòè. Èñõîäÿ èç âûøåèçëî-
æåííîãî, äîìèíèðóþùåå åùå ñîâñåì íåäàâíî ìíåíèå
î ÑÀÄ êàê î ïðîÿâëåíèè âîçðàñòíîé íîðìû ÿâëÿåòñÿ
ñåðüåçíîé îøèáêîé è èìååò äëÿ áîëüíîãî ñàìûå ñåðü-
åçíûå ïîñëåäñòâèÿ [22,24,26].

Ïîâûøåíèå êàê ÑÀÄ, òàê è ÄÀÄ ðàâíîçíà÷íî ÿâëÿåò-
ñÿ ôàêòîðîì ðèñêà ðàçâèòèÿ âñåõ îñëîæíåíèé ÀÃ, ïî-
ýòîìó íåîáõîäèìî äîáèâàòüñÿ èõ ïîëíîé íîðìàëèçà-
öèè [13,15]. Ñëåäóåò ïîìíèòü, ÷òî ðèñê ðàçâèòèÿ èøå-
ìè÷åñêîé áîëåçíè ñåðäöà, ìîçãîâîãî èíñóëüòà è ïî-
÷å÷íîé íåäîñòàòî÷íîñòè óâåëè÷èâàåòñÿ áîëüøå ïðè
ïðîãðåññèâíîì ïîâûøåíèè ÑÀÄ, ÷åì ÄÀÄ [27]. Óñ-
òàíîâëåíî, ÷òî ÈÑÀÃ óâåëè÷èâàåò ñìåðòíîñòü îò ñåð-
äå÷íî-ñîñóäèñòîé ïàòîëîãèè îò 2 äî 5 ðàç, à îáùóþ
ñìåðòíîñòü - íà 51% ïî ñðàâíåíèþ ñ òàêîâîé ó ëèö,
èìåþùèõ íîðìàëüíûå ïîêàçàòåëè ÀÄ [18,22]. Äàííûå
Ôðàìèíãåìñêîãî èññëåäîâàíèÿ ñâèäåòåëüñòâóþò î òîì,
÷òî ÑÀÄ ÿâëÿåòñÿ âàæíåéøèì ôàêòîðîì ðèñêà, îïðå-
äåëÿþùèì ïðîãíîç â îòíîøåíèè ðàçâèòèÿ èíñóëüòà,
õðîíè÷åñêîé ñåðäå÷íîé è õðîíè÷åñêîé ïî÷å÷íîé íå-
äîñòàòî÷íîñòè [16,18,27].

Îñîáûé èíòåðåñ ïðåäñòàâëÿþò ðåçóëüòàòû òðåõ ïëà-
öåáî-êîíòðîëèðóåìûõ èññëåäîâàíèé, â êîòîðûå áûëè
âêëþ÷åíû áîëüíûå ñ ÑÀÄ áîëåå 160 ìì ðò. ñò. è ÄÀÄ
ìåíåå 90 èëè 95 ìì ðò.ñò. Â èññëåäîâàíèè SHEP, â ðå-
çóëüòàòå ëå÷åíèÿ ëèö âûøå 72-õ ëåò ñ ÈÑÀÃ õëîðòà-
ëèäîíîì, âûÿâëåíî ñòàòèñòè÷åñêè çíà÷èìîå ñíèæåíèå
÷àñòîòû èíñóëüòà íà 36%, èíôàðêòà ìèîêàðäà - íà 33%,
âñåõ ñåðäå÷íî-ñîñóäèñòûõ îñëîæíåíèé - íà 32% [25].

Â èññëåäîâàíèè Syst-Eur ëå÷åíèå áîëüíûõ ÈÑÀÃ ïðî-
âîäèëè â òå÷åíèå 2-õ ëåò ñ ïîìîùüþ íèòðåíäèïèíà,
ýíàëàïðèëà è äèóðåòèêà, â ðåçóëüòàòå ÷åãî îòìå÷àëîñü

ñíèæåíèå ÷àñòîòû èíñóëüòà íà 42%, âñåõ ñåðäå÷íûõ
îñëîæíåíèé - íà 26% è âñåõ ñåðäå÷íî-ñîñóäèñòûõ îñ-
ëîæíåíèé - íà 31% [6,10,11].

Â èññëåäîâàíèè Syst-China â ðåçóëüòàòå ëå÷åíèÿ áîëü-
íûõ ÈÑÀÃ àíòàãîíèñòîì êàëüöèÿ îòìå÷àëîñü ñíèæå-
íèå ÷àñòîòû èíñóëüòà íà 38%,ñåðäå÷íî-ñîñóäèñòûõ îñ-
ëîæíåíèé - íà 37%,îáùåé ñìåðòíîñòè – íà 39% [19].
Ïî äàííûì ìåòà-àíàëèçà íåêîòîðûõ èññëåäîâàíèé [5,6],
àíòèãèïåðòåíçèâíàÿ òåðàïèÿ ó áîëüíûõ ÈÑÀÃ ïðèâî-
äèò ê ñíèæåíèþ îáùåé ñìåðòíîñòè íà 17% è ñìåðòíî-
ñòè îò ñåðäå÷íî-ñîñóäèñòûõ çàáîëåâàíèé - íà 25% ïî
ñðàâíåíèþ ñ ïëàöåáî. Îòìå÷åíî ñòàòèñòè÷åñêè çíà÷è-
ìîå óìåíüøåíèå ðèñêà ñåðäå÷íûõ îñëîæíåíèé íåçàâè-
ñèìî îò ñíèæåíèÿ ÄÀÄ, ÷òî âàæíî äëÿ îïðîâåðæåíèÿ
ãèïîòåçû î J-îáðàçíîé çàâèñèìîñòè ìåæäó óðîâíåì
ÄÀÄ è âåëè÷èíîé ñåðäå÷íî-ñîñóäèñòîãî ðèñêà [6,14].

Ïîëó÷åííûå äàííûå ïîçâîëÿþò ñäåëàòü âûâîä î íå-
îáõîäèìîñòè ñíèæåíèÿ ÑÀÄ äëÿ óìåíüøåíèÿ ðèñêà
îñëîæíåíèé ó ïîæèëûõ áîëüíûõ ÈÑÀÃ. Íåîáõîäè-
ìîñòü âûÿâëåíèÿ è ëå÷åíèÿ òîãî èëè èíîãî ñîñòîÿíèÿ
îïðåäåëÿåòñÿ ñëåäóþùèìè ôàêòîðàìè: øèðîêàÿ ðàñ-
ïðîñòðàíåííîñòü, âûñîêèé ðèñê, ýôôåêòèâíîñòü è õî-
ðîøàÿ ïåðåíîñèìîñòü ëå÷åáíûõ ìåð, íàïðàâëåííûõ íà
êîððåêöèþ [11,19].

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå ýôôåêòèâ-
íîñòè ïðåïàðàòà õàðòèë â ñóòî÷íîé äîçå 5-10 ìã ó áîëü-
íûõ èçîëèðîâàííîé ñèñòîëè÷åñêîé àðòåðèàëüíîé ãè-
ïåðòåíçèåé ïîæèëîãî è ñòàð÷åñêîãî âîçðàñòà.

Ìàòåðèàë è ìåòîäû. Ìàòåðèàëîì äëÿ íàñòîÿùåãî èñ-
ñëåäîâàíèÿ ïîñëóæèëè ðåçóëüòàòû îáñëåäîâàíèÿ è ëå-
÷åíèÿ ãåðèàòðè÷åñêèõ áîëüíûõ, íàõîäÿùèõñÿ íà ñòà-
öèîíàðíîì è àìáóëàòîðíîì ëå÷åíèè â ÍÈÈ ýêñïåðè-
ìåíòàëüíîé è êëèíè÷åñêîé òåðàïèè Ãðóçèè â òå÷åíèå
6-è ìåñÿöåâ. Â èññëåäîâàíèå áûëè âêëþ÷åíû 32 áîëü-
íûõ, êàê ìóæ÷èíû (37,5% ìóæ÷èí -12 áîëüíûõ), òàê
æåíùèíû (62,5% æåíùèí -20 áîëüíûõ) ïîæèëîãî
(60-74 ëåò) è ñòàð÷åñêîãî (75-89 ëåò) âîçðàñòà, ó êîòî-
ðûõ áûëà âåðèôèöèðîâàíà ÈÑÀÃ. Ñðåäíèé âîçðàñò
áîëüíûõ ñîñòàâèë 72,5±6,4 ëåò. Äàâíîñòü çàáîëåâàíèÿ
êîëåáàëàñü â ïðåäåëàõ îò 2 äî 8 ëåò. Èíäåêñ ìàññû òåëà
(ÈÌÒ) â ñðåäíåì ñîñòàâèë 25±3,4 êã/ì2. Ïàöèåíòàì
íàçíà÷àëñÿ õàðòèë (ðàìèïðèë, “Ýãèñ”, Âåíãðèÿ) â äîçå
1 òàáëåòêà (5 ìã) â ñóòêè. ×åðåç ìåñÿö ó ïàöèåíòîâ, íå
îòâå÷àþùèõ íà ëå÷åíèå, äîçà óäâàèâàëàñü. Îáùàÿ ïðî-
äîëæèòåëüíîñòü òåðàïèè ñîñòàâèëà 6 ìåñÿöåâ.

Ïðîòîêîë èññëåäîâàíèÿ ïðåäóñìàòðèâàë ïðîâåäåíèå
ñëåäóþùèõ êëèíèêî-èíñòðóìåíòàëüíûõ ìåòîäîâ:
1. Èçìåðåíèå ÀÄ ìåòîäîì Êîðîòêîâà òðèæäû â ïîëî-
æåíèè ñèäÿ.
2. Ýëåêòðîêàðäèîãðàôè÷åñêîå èññëåäîâàíèå.
3. Ñóòî÷íîå ìîíèòîðèðîâàíèå ÀÄ, êîòîðîå ïðîâîäè-
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ëîñü íà ïîðòàòèâíîì àïïàðàòå HolCARD CR-07
(Ïîëüøà). Â äíåâíîå âðåìÿ (6-22 ÷.) èçìåðåíèÿ ïðî-
èçâîäèëèñü êàæäûå 30 ìèí., â íî÷íîå âðåìÿ (22-6 ÷.)
êàæäûå 60 ìèí. Àíàëèçèðîâàëèñü ñëåäóþùèå ïîêàçà-
òåëè: ñðåäíèå çíà÷åíèÿ ñèñòîëè÷åñêîãî, äèàñòîëè÷åñ-
êîãî ÀÄ, ÷àñòîòà ñåðäå÷íûõ ñîêðàùåíèé (×ÑÑ) â äíåâ-
íûå è íî÷íûå ÷àñû; èíäåêñ âðåìåíè ãèïåðòåíçèè (ÈÂ)
îïðåäåëÿëñÿ ïî ïðîöåíòó âðåìåíè, â òå÷åíèå êîòîðî-
ãî ÀÄ ïðåâûøàëî â äíåâíûå ÷àñû 140/90 ìì ðò.ñò., â
íî÷íûå ÷àñû - 120/70 ìì ðò.ñò.; ñóòî÷íûé èíäåêñ (ÑÈ)
ðàññ÷èòûâàëñÿ ïî ôîðìóëå:

ÑÈ ÑÀÄ = (ÑÀÄä-ÑÀÄí)õ 100%/ÑÀÄä
ÑÈ ÄÀÄ = (ÄÀÄä-ÄÀÄí)õ 100%/ÄÀÄä

ãäå ÑÀÄä - ñðåäíåå äíåâíîå ÑÀÄ; ÑÀÄí - ñðåäíåå íî÷-
íîå ÑÀÄ; ÄÀÄä - ñðåäíåå äíåâíîå ÄÀÄ; ÄÀÄí - ñðåä-
íåå íî÷íîå ÄÀÄ.

Âûäåëÿëè ñëåäóþùèå òèïû êðèâûõ: äèïïåðû - ïàöè-
åíòû ñ íîðìàëüíûì ñíèæåíèåì ÀÄ â íî÷íûå ÷àñû, ó
êîòîðûõ ÑÈ ñîñòàâëÿåò 10-20%; íîí-äèïïåðû - ïàöè-
åíòû ñ íåäîñòàòî÷íûì íî÷íûì ñíèæåíèåì ÀÄ, ó êî-
òîðûõ ÑÈ ìåíüøå 10%; íàéò-ïèêåðû - ïàöèåíòû ó
êîòîðûõ íî÷íûå çíà÷åíèÿ ÀÄ ïðåâûøàþò äíåâíûå è
ÑÈ èìååò îòðèöàòåëüíûå çíà÷åíèÿ; îâåð-äèïïåðû -
ïàöèåíòû ñ ÷ðåçìåðíûì íî÷íûì ñíèæåíèåì ÀÄ, ó
êîòîðûõ ÑÈ ïðåâûøàåò 20%.

4. Ýõîêàðäèîãðàôè÷åñêîå èññëåäîâàíèå, êîòîðîå ïðî-
âîäèëè íà ïðèáîðå Toshiba-SSH 140 ïî ñòàíäàðòíîé
ìåòîäèêå. Îïðåäåëÿëè êîíå÷íûå äèàñòîëè÷åñêèé è ñè-
ñòîëè÷åñêèé ðàçìåðû (ÊÄÐ è ÊÑÐ) ëåâîãî æåëóäî÷êà
(ËÆ), òîëùèíó ìåææåëóäî÷êîâîé ïåðåãîðîäêè
(ÒÌÆÏ) è çàäíåé ñòåíêè ËÆ (ÒÇÑËÆ). Äëÿ ðàñ÷åòà
êîíå÷íîãî äèàñòîëè÷åñêîãî è ñèñòîëè÷åñêîãî îáúåìîâ
(ÊÄÎ È ÊÑÎ) ËÆ èñïîëüçîâàëñÿ ìåòîä Teichholz, âû-
÷èñëÿëàñü ôðàêöèÿ âûáðîñà (ÔÂ) ËÆ. Èíäåêñ îòíî-
ñèòåëüíîé òîëùèíû ñòåíîê (ÎÒÑ) ËÆ îïðåäåëÿëñÿ ïî
ôîðìóëå Devereux R. [30]. Èíäåêñ ìàññû ìèîêàðäà ëå-
âîãî æåëóäî÷êà (ÈÌÌËÆ) ðàññ÷èòûâàëñÿ êàê îòíî-
øåíèå ÌÌËÆ ê ïëîùàäè ïîâåðõíîñòè òåëà, îïðåäå-
ëÿåìîé ïî ôîðìóëå Dubois D.

Íà îñíîâàíèè ÈÌÌËÆ è ÎÒÑ âûäåëÿëè ñëåäóþùèå
ãåîìåòðè÷åñêèå òèïû ËÆ: íîðìàëüíóþ ãåîìåòðèþ –
ÈÌÌËÆ ≤N, ÎÒÑ<0,45; êîíöåíòðè÷åñêîå ðåìîäåëè-
ðîâàíèå – ÈÌÌËÆ ≤N, ÎÒÑ≥0,45; êîíöåíòðè÷åñêóþ
ãèïåðòðîôèþ ËÆ (ÃËÆ) – ÈÌÌËÆ >N, ÎÒÑ≥0,45 è
ýêñöåíòðè÷åñêóþ ÃËÆ – ÈÌÌËÆ >N, ÎÒÑ<0,45. Â
êà÷åñòâå âåðõíåé ãðàíèöû ÈÌÌËÆ èñïîëüçîâàëèñü
çíà÷åíèÿ, ïîëó÷åííûå Simone G.De: 104ã/ñì2 - äëÿ
æåíùèí è 117ã/ñì2 - äëÿ ìóæ÷èí.

Äèàñòîëè÷åñêàÿ ôóíêöèÿ ËÆ îöåíèâàëàñü ïî ðåçóëü-
òàòàì èññëåäîâàíèÿ òðàíñìèòðàëüíîãî äèàñòîëè÷åñ-

êîãî êðîâîòîêà â èìïóëüñíîì ðåæèìå. Îïðåäåëÿëè îò-
íîøåíèå ìàêñèìàëüíûõ ñêîðîñòåé ðàííåãî è ïîçäíå-
ãî íàïîëíåíèÿ (E/A); âðåìÿ èçîâîëþìåòðè÷åñêîãî ðàñ-
ñëàáëåíèÿ (ÂÈÐ) ËÆ.

5. Óëüòðàçâóêîâàÿ è äîïïëåðîãðàôè÷åñêàÿ îöåíêà
ýíäîòåëèàëüíîé ôóíêöèè ïëå÷åâîé àðòåðèè. Èçó÷à-
ëàñü ýíäîòåëèéçàâèñèìàÿ âàçîäèëàòàöèÿ ïëå÷åâîé
àðòåðèè.

Ôóíêöèþ ýíäîòåëèÿ îöåíèâàëè ñ ïîìîùüþ äîïïëå-
ðîìåòðè÷åñêîãî èçìåðåíèÿ äèàìåòðà ïëå÷åâîé àðòå-
ðèè â ïîêîå è âî âðåìÿ ïðîáû ñ ðåàêòèâíîé ãèïåðåìè-
åé [31]. Èçìåíåíèÿ äèàìåòðà ïëå÷åâîé àðòåðèè âûðà-
æàëè â ïðîöåíòàõ ïî îòíîøåíèþ ê èñõîäíîé âåëè÷è-
íå (D%). Íîðìàëüíîé ðåàêöèåé ïëå÷åâîé àðòåðèè ïðè-
íÿòî ñ÷èòàòü åå äèëàòàöèþ íà ôîíå ðåàêòèâíîé ãèïå-
ðåìèè áîëåå ÷åì 8-10% îò èñõîäíîãî äèàìåòðà; ìåíü-
øåå åå çíà÷åíèå, èëè âàçîêîíñòðèêöèÿ ñ÷èòàþòñÿ ïà-
òîëîãè÷åñêèìè [32].

6. Ëàáîðàòîðíîå îáñëåäîâàíèå âêëþ÷àëî îïðåäåëåíèå
â êðîâè óðîâíåé îáùåãî õîëåñòåðèíà (ÕÑ), ÕÑ ëèïî-
ïðîòåèäîâ íèçêîé ïëîòíîñòè (ËÏÍÏ), ÕÑ ëèïîïðîòå-
èäîâ âûñîêîé ïëîòíîñòè (ËÏÂÏ), òðèãëèöåðèäîâ (ÒÃ),
êðåàòèíèíà, áèëèðóáèíà, ãëþêîçû.

Âñå èíñòðóìåíòàëüíûå è ëàáîðàòîðíûå èññëåäîâàíèÿ
âûïîëíÿëè èñõîäíî, ÷åðåç 3 è 6 ìåñÿöåâ òåðàïèè. Ðå-
çóëüòàòû èññëåäîâàíèé ðåãèñòðèðîâàëèñü â èíäèâè-
äóàëüíîé êàðòå áîëüíîãî.

Ñòàòèñòè÷åñêóþ îáðàáîòêó ðåçóëüòàòîâ èññëåäîâàíèÿ
ïðîâîäèëè ñ èñïîëüçîâàíèåì ïàêåòà ñòàòèñòè÷åñêèõ
ïðîãðàìì Microsoft Excel 2002. Äàííûå ïðåäñòàâëå-
íû â âèäå M±m, ãäå M ñðåäíåå, m ñòàíäàðòíàÿ îøèá-
êà. Äëÿ âûÿâëåíèÿ äîñòîâåðíîñòè èçìåíåíèé äî è ïîñ-
ëå ëå÷åíèÿ èñïîëüçîâàëèñü êðèòåðèé t Ñòüþäåíòà äëÿ
ïàðíûõ äàííûõ, à òàêæå íåïàðàìåòðè÷åñêèé êðèòåðèé
W Âèëêèíñîíà. Ñòàòèñòè÷åñêè çíà÷èìûìè ñ÷èòàëè
ðàçëè÷èÿ ïðè p<0,05.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Èñõîäíîå êëèíè÷åñêîå
ÑÀÄ ñîñòàâèëî 185,3±2,3  ìì ðò.ñò. ,  ÄÀÄ –
78,4±5,6 ìì ðò.ñò., ×ÑÑ – 74,7±4,6 óä/ìèí. Ïåðâûå
3 ìåñÿöà ëå÷åíèÿ õàðòèëîì ïîêàçàëè, ÷òî ÷èñëî ðåñ-
ïîíäåðîâ (ïàöèåíòû, ó êîòîðûõ â ðåçóëüòàòå ëå÷åíèÿ
áûëî îòìå÷åíî ñíèæåíèå ÑÀÄ íà 20 ìì ðò. ñò. è áî-
ëåå) ñîñòàâèëî 87,5% áîëüíûõ (28 ïàöèåíòîâ), à ê 6-
ìó ìåñÿöó óæå 93,8%áîëüíûõ (30 ïàöèåíòîâ). Ê 3-ìó
ìåñÿöó òåðàïèè ó 43,75% áîëüíûõ (14 ïàöèåíòîâ) óäà-
ëîñü äîñòèãíóòü öåëåâîãî óðîâíÿ ÀÄ (140/80 ìì ðò.
ñò.), à ê 6-ìó ìåñÿöó óæå 75% áîëüíûõ (24 ïàöèåíòà)
èìåëè íîðìàëüíûå çíà÷åíèÿ ÀÄ. Ïðè ýòîì òîëüêî ó
25% áîëüíûõ (8 ïàöèåíòîâ) äîçà õàðòèëà áûëà óäâîå-
íà ñïóñòÿ 3 ìåñÿöà òåðàïèè.



10

ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Ê 3-ìó ìåñÿöó òåðàïèè êëèíè÷åñêîå ÑÀÄ ñîñòàâèëî
157,7±9,7ìì ðò.ñò. (ñíèæåíèå íà 27,6±5,1 ìì ðò.ñò. -
ñîñòàâèëî 15%, p<0,001), ê 6-ìó ìåñÿöó 135,8±3,6(ñíè-
æåíèå íà 49,5±4,6 ìì ðò.ñò. - ñîñòàâèëî 26,7%;
p<0,001), ÄÀÄ – ñîîòâåòñòâåííî 76,7±7,2(ñíèæåíèå íà
1,7±1,2 ìì ðò.ñò. ñîñòàâèëî 2,2%; p<0,001), è
71,8±6,1(ñíèæåíèå íà 6,6±1,3 ìì ðò. ñò. ñîñòàâèëî
8,4%; p<0,001).

Âûñîêàÿ ãèïîòåíçèâíàÿ ýôôåêòèâíîñòü õàðòèëà âûÿâ-
ëåíà è ïðè ñóòî÷íîì ìîíèòîðèðîâàíèè ÀÄ (òàáëèöà).
Ïî äàííûì ñóòî÷íîãî ìîíèòîðèðîâàíèÿ ê 3-ìó ìåñÿ-
öó òåðàïèè ñðåäíåñóòî÷íîå çíà÷åíèå ÑÀÄ24 ñîñòàâè-
ëî 150,3±5,7ìì ðò.ñò. (ñíèæåíèå íà 15,1±3,2 ìì ðò.ñò.

- ñîñòàâèëî 9,1%, p<0,001), ê 6-ìó ìåñÿöó
138,6±3,4(ñíèæåíèå íà 26,7±5,5 ìì ðò.ñò. - ñîñòàâèëî
16%; p<0,001), ÄÀÄ – ñîîòâåòñòâåííî 69,6±6,3 (ñíè-
æåíèå íà 2,1±1,1 ìì ðò.ñò. ñîñòàâèëî 2,8 %; p<0,05), è
65,6±8,1 (ñíèæåíèå íà 6,1±2,3 ìì ðò. ñò. ñîñòàâèëî
7,7%; p<0,001). Ïðè ýòîì äîñòîâåðíûõ èçìåíåíèé ×ÑÑ
íå îòìå÷åíî – 74,3±7,2 è 72,3±6,4 óä/ìèí.

Ê 3-ìó ìåñÿöó òåðàïèè ïðîèñõîäèëî ñíèæåíèå íå òîëü-
êî ñðåäíåäíåâíûõ è ñðåäíåíî÷íûõ çíà÷åíèé ÑÀÄ24 è
ÄÀÄ24, íî òàêæå çíà÷èòåëüíîå óìåíüøåíèå ÈÂ ãèïåð-
òåíçèè (p<0,05). Ê 6-ìó ìåñÿöó ëå÷åíèÿ íàáëþäàëîñü
äàëüíåéøåå óìåíüøåíèå ÈÂ ãèïåðòåíçèè
(p<0,001)(òàáëèöà).

Òàáëèöà. Ðåçóëüòàòû ëå÷åíèÿ áîëüíûõ õàðòèëîì â ïðîöåññå ïðîâåäåííîãî ëå÷åíèÿ

Ïîêàçàòåëè Äî ëåчåíèÿ Ñïóñòÿ 3 ìåñÿöà 
ïîñëå ëåчåíèÿ Δ% Ñïóñòÿ 6 ìåñÿöåâ 

ïîñëå ëåчåíèÿ Δ% 

ÑÀÄ24,ìì ðò. ñò. 165,3±5,2 150,3±5,7** -9,1 138,6±3,4** -16 
ÄÀÄ24, ìì ðò. ñò. 71,7±5,3 69,6±6,3* -2,8 65,6±8,1** -7,7 
×ÑÑ24 74,7±4,6 74,3±7,2  72,3±6,4  
ÈÂ ÑÀÄ24, % 59,1±2,6 45,7±3,2* -22,4 39,3±4,2** -33,4 
ÈÂ ÄÀÄ24, % 87,3±5,4 55,8±4,4* -36 44,7±4,2** - 48,7 
ÑÈ ÑÀÄ, % 7,6±7,4 8,8±4,3  9,7±2,2  
ÑÈ ÄÀÄ, % 8,9±2,2 9,1±2,3  9,8±5,3  
ÏÄ24, ìì ðò. ñò. 87,3±2,4 85,5±4,4* -2,2 80,7±6,2** -7,5 
ÊÄÐ, ìì 55,4±0,6 53,2±0,4 -3,8 51,2±0,9* -7,7 
ÊÑÐ, ìì 38,6±1,1 37,1±0,7 -3,7 36,4±0,2* -5,7 
ÔÂ, % 49,2±0,7 52,4±1,8 +6,4 55,1±1,5 +11,8 
ÒÇÑËÆ ,ìì 11,7±0,3 10,9±0,3 -6,3 10,5±0,4* -9,7 
ÒÌÆÏ, ìì 12,7±0,3 11,8±0,4 -7,1 10,9±0,3* -14,1 
ÌÌËÆ, ãð 245,7±9,8 230,6±7,8 -6,2 216,3±5,6* -11,7 
ÈÌÌËÆ, ãð/ì2 138,9±4,5 131,6±6,1 -5,3 123,3±5,8* -11,4 
Å/À 0,7±0,02 0,8±0,03 +14,2 0,9±0,05* +28,7 
Ïðèðîñò ÄÏÀ 5,7±0,2 7,8±0,3* +36,9 8,3±0,5* +45,5 
ÕÑ 197,6±3,4 193,8±7,5  193,8±7,5  
ÕÑËÏÍÏ 111,5±2,6 109,5±2,2  103,3±1,8  
ÕÑËÏÂÏ 32,7±3,4 38,1±1,8  41,6±2,2  
ÒÃ 134,5±2,8 131,5±2,4  130,6±1,7  
Ãëþêîçà 107,7±7,3 106,9±5,8  106,2±7,2  
Êðåàòèíèí 0,9±0,03 0,9±0,05  0,8±0,7  
 

* - p<0,05, ** - p<0,001
Â ïðîöåññå 6-ìåñÿ÷íîãî ëå÷åíèÿ õàðòèëîì áûëà îò-
ìå÷åíà ïîëîæèòåëüíàÿ äèíàìèêà ñóòî÷íûõ ïðîôèëåé
ÀÄ: ïðîèçîøëî óâåëè÷åíèå êîëè÷åñòâà ïàöèåíòîâ ñ
ñóòî÷íîé êðèâîé äèïïåðû (èñõîäíî - 33%, ñïóñòÿ 6
ìåñÿöåâ - 46%) çà ñ÷åò óìåíüøåíèÿ íîí-äèïïåðîâ (èñ-
õîäíî - 46%, ñïóñòÿ 6 ìåñÿöåâ - 38%) è íàéò-ïèêåðîâ
(èñõîäíî - 21%, ñïóñòÿ 6 ìåñÿöåâ - 16%).

Ãèïîòåíçèâíàÿ ýôôåêòèâíîñòü õàðòèëà ñîïðîâîæäà-
ëàñü åãî ïîëîæèòåëüíûì âëèÿíèåì íà ðåìîäåëèðîâà-
íèå ñåðäöà. Óìåíüøåíèå ÊÑÐ ËÆ, ÒÌÆÏ, ÒÇÑËÆ íà-
áëþäàëîñü óæå ê 3-ìó ìåñÿöó è ïðèîáðåòàëî äîñòî-

âåðíîñòü ê 6-ìó ìåñÿöó ëå÷åíèÿ. Ïàðàëëåëüíî óìåíü-
øàëîñü ÊÑÎ ËÆ. Óìåíüøåíèå ÊÄÐ è ÊÄÎ ËÆ áûëî
îòìå÷åíî ê 6-ìó ìåñÿöó òåðàïèè. Ïðè ýòîì ïðîèñõî-
äèëî äîñòîâåðíîå óìåíüøåíèå ÌÌËÆ è ÈÌÌËÆ, ê
6-ìó ìåñÿöó îíî ñîñòàâèëî ñîîòâåòñòâåííî 11,8%
(p<0,05) è 11,2% (p<0,05). Èçìåíåíèÿ ïîêàçàòåëåé ñè-
ñòîëè÷åñêîé è äèàñòîëè÷åñêîé ôóíêöèé íîñèëè íåäî-
ñòîâåðíûé õàðàêòåð.

Âûñîêîå ïóëüñîâîå äàâëåíèå (ÏÄ) îòíîñÿò ê íåçàâèñè-
ìûì ôàêòîðàì ðèñêà ñåðäå÷íî-ñîñóäèñòûõ çàáîëåâàíèé
è ñðåäè äðóãèõ ôàêòîðîâ åìó ïðèäàþò âàæíîå çíà÷å-
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íèå â îïðåäåëåíèè ïðîãíîçà ïðè ÀÃ. Ïî íàøèì äàí-
íûì, õàðòèë íå òîëüêî ýôôåêòèâíûé àíòèãèïåðòåíçèâ-
íûé ïðåïàðàò, íî îí òàêæå ñíèæàåò ÏÄ, â ïðîöåññå ëå÷å-
íèÿ  ê  3 -ìó  ìå ñÿöó  òåðàïèè  ÏÄ ñî ñòàâèëî
85,5±4,4 ìì ðò.ñò. (ñíèæåíèå íà 1,7±3,1 ìì ðò.ñò. - ñî-
ñòàâèëî 2,2%, p<0,05), ê 6-ìó ìåñÿöó 80,7±6,2 ìì ðò.ñò.
(ñíèæåíèå íà 6,7 4,6 ìì ðò.ñò. ñîñòàâèëî 7,5%; p<0,001).

Èñõîäíî 4 (12,5%) áîëüíûõ ÈÑÀÃ èìåëè íîðìàëüíóþ
ãåîìåòðèþ ËÆ, ó 6-è (18,7%) îòìå÷àëîñü êîíöåíòðè-
÷åñêîå ðåìîäåëèðîâàíèå, ó 10-è (31,3%) - êîíöåíòðè-
÷åñêàÿ ãèïåðòðîôèÿ ËÆ (ÃËÆ), ó 12-è áîëüíûõ
(37,5%) - ýêñöåíòðè÷åñêàÿ ÃËÆ. Óæå ê 3-ìó ìåñÿöó
òåðàïèè õàðòèëîì ÷èñëî ïàöèåíòîâ ñ íîðìàëüíîé ãåî-
ìåòðèåé ËÆ óâåëè÷èëîñü äî 5-è (16%), íåñêîëüêî
ïîâûñèëñÿ òàêæå ïðîöåíò êîíöåíòðè÷åñêîãî ðåìîäå-
ëèðîâàíèÿ ËÆ - 7 (22%) áîëüíûõ, ïðè ýòîì óìåíüøè-
ëîñü êîëè÷åñòâî ïàöèåíòîâ êàê ñ êîíöåíòðè÷åñêîé ÃËÆ
- 9 (28%) áîëüíûõ, òàê è ñ ýêñöåíòðè÷åñêîé ÃËÆ - 11
(34%) áîëüíûõ. Òåðàïèÿ õàðòèëîì â òå÷åíèå 6-è ìåñÿ-
öåâ ïðèâåëà ê óâåëè÷åíèþ ÷èñëà ïàöèåíòîâ ñ íîðìàëü-
íîé ãåîìåòðèåé ËÆ äî 6-è (18%) è êîíöåíòðè÷åñêèì
ðåìîäåëèðîâàíèåì ËÆ - 8 (25%) áîëüíûõ, ïðè ýòîì, ñ
ýêñöåíòðè÷åñêîé ÃËÆ - äî 10-è (31,3%) áîëüíûõ.

Ïîêàçàòåëè äèàñòîëè÷åñêîé ôóíêöèè ËÆ óëó÷øèëèñü:
îòíîøåíèå E/A óâåëè÷èëîñü íà 28,7% (p<0,05).

Â ïðîöåññå ëå÷åíèÿ õàðòèëîì îòìå÷åíà ïîëîæèòåëü-
íàÿ äèíàìèêà ñî ñòîðîíû ýíäîòåëèàëüíîé ôóíêöèè.
Óæå ê 3-ìó ìåñÿöó òåðàïèè íàáëþäàëîñü óâåëè÷åíèå
ýíäîòåëèéçàâèñèìîé âàçîäèëàòàöèè ïëå÷åâîé àðòåðèè
(ïðèðîñò äèàìåòðà ïëå÷åâîé àðòåðèè) ñ 5,7±0,2% äî
7,8±0,3% (íà 36,9%, p<0,05), ê 6-ìó ìåñÿöó òåðàïèè
8,30,5% (óâåëè÷åíèå íà 45,5% p<0,05). Ïðè ýòîì, ê êîí-
öó òåðàïèè êîëè÷åñòâî áîëüíûõ ÀÃ ñ íîðìàëüíîé ýí-
äîòåëèàëüíîé ôóíêöèåé âîçðîñëî ñ 8-è (25%) äî 17-è
(53%) áîëüíûõ.

Ïðè àíàëèçå ëàáîðàòîðíûõ ïîêàçàòåëåé áûëà îòìå÷å-
íà ìåòàáîëè÷åñêàÿ íåéòðàëüíîñòü õàðòèëà ó ïàöèåí-
òîâ ÈÑÀÃ (òàáëèöà) â ïðîöåññå 6-ìåñÿ÷íîãî ëå÷åíèÿ.

Äàííîå èññëåäîâàíèå ïðîäåìîíñòðèðîâàëî íå òîëüêî
âûñîêóþ àíòèãèïåðòåíçèâíóþ ýôôåêòèâíîñòü è ìå-
òàáîëè÷åñêóþ íåéòðàëüíîñòü õàðòèëà, íî è åãî îò÷åò-
ëèâîå è äîñòàòî÷íî áûñòðîå ïîëîæèòåëüíîå âëèÿíèå
íà ïðîöåññû ñåðäå÷íî-ñîñóäèñòîãî ðåìîäåëèðîâàíèÿ
ó áîëüíûõ ÈÑÀÃ. Ïðè ýòîì ñëåäóåò îòìåòèòü îïðåäå-
ëåííûé ïàðàëëåëèçì â ïîëîæèòåëüíîé äèíàìèêå ïðî-
öåññîâ ñåðäå÷íî-ñîñóäèñòîãî ðåìîäåëèðîâàíèÿ ó áîëü-
íûõ ÈÑÀÃ. Óæå ê 3-ìó ìåñÿöó ëå÷åíèÿ õàðòèëîì íà-
áëþäàëàñü òåíäåíöèÿ óìåíüøåíèÿ ÌÌËÆ è
ÈÌÌËÆ, êîòîðàÿ ê 6-ìó ìåñÿöó ëå÷åíèÿ ñòàëà ñòàòè-
ñòè÷åñêè çíà÷èìîé (óìåíüøåíèå íà 11,7% è 11,4%,
p<0,05 ñîîòâåòñòâåííî), à òàêæå óâåëè÷èëîñü ÷èñëî

ïàöèåíòîâ ñ íîðìàëüíîé ãåîìåòðèåé ËÆ. Óæå ê 3-ìó
ìåñÿöó ëå÷åíèÿ íàáëþäàëîñü óâåëè÷åíèå ýíäîòåëèé-
çàâèñèìîé âàçîäèëàòàöèè, ñ ïîñëåäóþùèì ðîñòîì ê
6-ìó ìåñÿöó (36,9 è 45,5% p<0,05, ñîîòâåòñòâåííî).

Òàêèì îáðàçîì, õàðòèë, îáëàäàÿ âûñîêîé àíòèãèïåð-
òåíçèâíîé ýôôåêòèâíîñòüþ, îòëè÷íîé ïåðåíîñèìîñ-
òüþ è ìåòàáîëè÷åñêîé íåéòðàëüíîñòüþ, îêàçûâàåò ó
áîëüíûõ ÀÃ çíà÷èìîå ïîëîæèòåëüíîå âëèÿíèå íà ïðî-
öåññû ðåìîäåëèðîâàíèÿ êàê ñåðäöà, òàê è ñîñóäîâ, ñïî-
ñîáñòâóÿ, òàêèì îáðàçîì, óìåíüøåíèþ ñåðäå÷íî-ñî-
ñóäèñòîãî ðèñêà.
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SUMMARY

BENEFICIAL EFFECTS OF HARTIL ON CARDIO-
VASCULAR REMODELING PROCESS IN ELDER-
LY AND OLD PATIENTS WITH ISOLATED SYSTO-
LIC ARTERIAL HYPERTENSION

Kiphshidze N., Zubiashvili T., Chagunava K.

National Center of Therapy - Scientific Research Insti-
tute of Therapy, Tbilisi

The aim of present study was to assess antihypertensive
efficacy of ramipril 5-10 mg (Hartil "EGIS", Hungary)
and its influence on hemodynamical changes and vessel
endothelial function in old and elderly patients with iso-
lated systolic hypertension. 32 patients were studied. The
duration of the therapy was 6 months. 24-hour blood pres-
sure monitoring was performed and left ventricular pa-
rameters, systolic, diastolic function and endothelial func-
tion of brachial artery (endothelium – dependent vasodil-
atation), blood tests, lipid profile were investigated be-
fore and after 3 and 6-months of treatment.

The study detected high antihypertensive efficacy of Har-
til: mean daily and pulse pressure were significantly
(p<0,001) decreased after 3 and 6-months of treatment
(TAsyst 9,1 and 16%, TAdiast 2,2 and 8,4%, pulse pressure
2,2 and 7,5%, respectively), beneficial effect revealed on
24-hour blood pressure profile: number of patients with
normal dipper profile increase from 33 to 46% with de-
crease of number of non-dippers and night-peakers.

During study tendency of left ventricular mass/index re-
duction was detected. That become statistically signifi-
cant (p<0,001) after 6-months of treatment (11,7/11,4%),
consequently increased number of patients with concen-
tric remodelling (from 18,7 to 25%) and normal geome-
try (from 12,5 to 18,7%), and decreased number of pa-
tients with concentric hypertrophy (from 31,3 to 25%) and
eccentric hypertrophy (from 37,5 to 31,3%). Also there
was significant (p<0,05) improvement of diastolic and
endothelial functions (up to 28,7 and 45,5%, respective-
ly) and increase of number of patients with normal en-
dothelial function (from 25 to 53%). Data of laboratory
tests revealed metabolic neutrality of Hartil.

Thus, Hartil (5-10 mg daily) revealed high antihyperten-
sive efficacy, metabolic neutrality and beneficial effects
on cardiovascular remodeling process in old and elderly
patients with isolated systolic hypertension, which con-
tributes to reduce the risk of cardiovascular complications.

Key words: isolated systolic arterial hypertension;
24-hour blood pressure monitoring; left ventricular hyper-
trophy, endothelial dysfunction.
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Öåëüþ èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå ýôôåêòèâ-
íîñòè ïðåïàðàòà õàðòèë â ñóòî÷íîé äîçå 5-10 ìã ó áîëü-
íûõ ïîæèëîãî è ñòàð÷åñêîãî âîçðàñòà ñ íàëè÷èåì èçî-
ëèðîâàííîé ñèñòîëè÷åñêîé àðòåðèàëüíîé ãèïåðòåíçèè.

Â èññëåäîâàíèå áûëè âêëþ÷åíû 32 áîëüíûõ ïîæèëî-
ãî (60-74 ëåò) è ñòàð÷åñêîãî (75-89 ëåò) âîçðàñòà, ó
êîòîðûõ áûëà âåðèôèöèðîâàíà èçîëèðîâàííàÿ ñèñòî-
ëè÷åñêàÿ àðòåðèàëüíàÿ ãèïåðòåíçèÿ (ÈÑÀÃ). Îáùàÿ
ïðîäîëæèòåëüíîñòü òåðàïèè ñîñòàâèëà 6 ìåñÿöåâ.
Ñóòî÷íîå ìîíèòîðèðîâàíèå àðòåðèàëüíîãî äàâëåíèÿ
(ÀÄ), ýõîêàðäèîãðàôè÷åñêîå èññëåäîâàíèå ñ îïðåäå-
ëåíèåì ïàðàìåòðîâ (äèàñòîëè÷åñêèé è ñèñòîëè÷åñêèé
ðàçìåðû, òîëùèíà ìåææåëóäî÷êîâîé ïåðåãîðîäêè è
çàäíåé ñòåíêè) è ìàññû ìèîêàðäà ëåâîãî æåëóäî÷êà,
óëüòðàçâóêîâàÿ îöåíêà ýíäîòåëèàëüíîé ôóíêöèè ïëå-
÷åâîé àðòåðèè, ëàáîðàòîðíîå èññëåäîâàíèå ëèïèäíî-
ãî ïðîôèëÿ, êðåàòèíèíà, áèëèðóáèíà, ãëþêîçû, âûïîë-
íÿëè èñõîäíî, ÷åðåç 3 è 6 ìåñÿöåâ òåðàïèè.

Â ïðîöåññå 6-ìåñÿ÷íîãî ëå÷åíèÿ áûëà âûÿâëåíà âû-
ñîêàÿ àíòèãèïåðòåíçèâíàÿ ýôôåêòèâíîñòü õàðòèëà. Ïî
äàííûì ñóòî÷íîãî ìîíèòîðèðîâàíèÿ ÀÄ ñðåäíåñóòî÷-
íûå çíà÷åíèÿ ñèñòîëè÷åñêîãî àðòåðèàëüíîãî äàâëåíèÿ
(ÑÀÄ24), äèàñòîëè÷åñêîãî àðòåðèàëüíîãî äàâëåíèÿ
(ÄÀÄ24) è ïóëüñîâîãî äàâëåíèÿ (ÏÄ24) ê 3-ìó è 6-ìó
ìåñÿöàì òåðàïèè äîñòîâåðíî (p<0,001) ñíèçèëèñü

(ÑÀÄ24 - íà 9,1% è 16%, ÄÀÄ24 - 2,8% è 7,7%, ÏÄ24 -
2,%2 è 7,5%, ñîîòâåòñòâåííî), òàêæå áûëà îòìå÷åíà
ïîëîæèòåëüíàÿ äèíàìèêà ñóòî÷íûõ ïðîôèëåé ÀÄ:
ïðîèçîøëî óâåëè÷åíèå êîëè÷åñòâà ïàöèåíòîâ ñ ñóòî÷-
íîé êðèâîé äèïïåðû (ñ 33% äî 46%) çà ñ÷åò óìåíüøå-
íèÿ íîí-äèïïåðîâ è íàéò-ïèêåðîâ.

Óæå ê 3-ìó ìåñÿöó ëå÷åíèÿ õàðòèëîì íàáëþäàëàñü òåí-
äåíöèÿ óìåíüøåíèÿ ìàññû ìèîêàðäà ëåâîãî æåëóäî÷-
êà  è èíäåêñà ìàññû ìèîêàðäà ëåâîãî æåëóäî÷êà, êîòî-
ðàÿ ê 6-ìó ìåñÿöó ëå÷åíèÿ ñòàëà ñòàòèñòè÷åñêè çíà-
÷èìîé (óìåíüøåíèå íà 11,7 è 11,4%, p<0,05, ñîîòâåò-
ñòâåííî), à òàêæå óâåëè÷èëîñü ÷èñëî ïàöèåíòîâ ñ íîð-
ìàëüíîé ãåîìåòðèåé ëåâîãî æåëóäî÷êà (ËÆ). Ïîêàçà-
òåëè äèàñòîëè÷åñêîé ôóíêöèè ËÆ è ýíäîòåëèéçàâè-
ñèìîé âàçîäèëàòàöèè óëó÷øèëèñü (íà 28,7% è 45,5%,
p<0,05, ñîîòâåòñòâåííî). Ïðè àíàëèçå ëàáîðàòîðíûõ
ïîêàçàòåëåé áûëà îòìå÷åíà ìåòàáîëè÷åñêàÿ íåéòðàëü-
íîñòü õàðòèëà.

Òàêèì îáðàçîì, õàðòèë, îáëàäàÿ âûñîêîé àíòèãèïåð-
òåíçèâíîé ýôôåêòèâíîñòüþ, îòëè÷íîé ïåðåíîñèìîñ-
òüþ è ìåòàáîëè÷åñêîé íåéòðàëüíîñòüþ, îêàçûâàåò çíà-
÷èìîå ïîëîæèòåëüíîå âëèÿíèå íà ïðîöåññû ðåìîäå-
ëèðîâàíèÿ êàê ñåðäöà, òàê è ñîñóäîâ ó áîëüíûõ ÈÑÀÃ
ïîæèëîãî è ñòàð÷åñêîãî âîçðàñòà, ñïîñîáñòâóÿ óìåíü-
øåíèþ ñåðäå÷íî-ñîñóäèñòîãî ðèñêà.
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Èçâåñòíî, ÷òî îñíîâíîé öåëüþ ìåäèêàìåíòîçíîé òå-
ðàïèè àðòåðèàëüíîé ãèïåðòåíçèè (ÀÃ) ÿâëÿåòñÿ ìàê-
ñèìàëüíîå ñíèæåíèå ðèñêà ðàçâèòèÿ ñåðäå÷íî-ñîñó-
äèñòûõ îñëîæíåíèé (ÑÑÎ) è ñìåðòíîñòè ïóòåì àäåê-
âàòíîãî êîíòðîëÿ àðòåðèàëüíîãî äàâëåíèÿ (ÀÄ) è ñî-
ïóòñòâóþùèõ ãèïåðòåíçèè ðèñê-ôàêòîðîâ [3,9]. Àí-
òàãîíèñòû êàëüöèÿ (ÀÊ) èäåàëüíî çàðåêîìåíäîâàëè
ñåáÿ êàê âåñüìà ýôôåêòèâíûé êëàññ ãèïîòåíçèâíûõ
ïðåïàðàòîâ, îäíàêî, èõ ñïîñîáíîñòü - áëàãîòâîðíî âëè-
ÿòü íà ïðîãíîç çàáîëåâàíèÿ - ïî ñåé äåíü ÿâëÿåòñÿ ïðè-
÷èíîé ìíîãî÷èñëåííûõ äåáàòîâ [1,4].

Àìëîäèïèí (íîðâàñê), ÿâëÿÿñü ïðîòîòèïîì ÀÊ III ïîêî-
ëåíèÿ, âûãîäíî îòëè÷àåòñÿ îò äðóãèõ ïðåïàðàòîâ äàííî-
ãî êëàññà áëèçêèì ê èäåàëüíîìó ôàðìàêîêèíåòè÷åñêèì
ïðîèëåì, âûñîêîé áèîäîñòóïíîñòüþ è ìèíèìàëüíûì êî-
ëåáàíèåì êîíöåíòðàöèè ïðåïàðàòà â ïëàçìå êðîâè; âû-
ñîêîé ñåëåêòèâíîñòüþ, îáåñïå÷èâàþùåé íåéòðàëüíîñòü
ïðåïàðàòà ïî îòíîøåíèþ ê ïðîâîäÿùåé ñèñòåìå ñåðäöà;
ïðîäîëæèòåëüíûì äåéñòâèåì, ñâÿçàííûì ñ äëèòåëüíûì
ïåðèîäîì ïîëóâûâåäåíèÿ; ìèíèìàëüíûì êîëè÷åñòâîì
ïîáî÷íûõ ýôôåêòîâ ââèäó ìÿãêîãî íà÷àëà äåéñòâèÿ è îò-
ñóòñòâèÿ âëèÿíèÿ íà ñèìïàòî-àäðåíàëîâóþ ñèñòåìó [2,6,8].

Êðîìå òîãî, àìëîäèïèí îáëàäàåò âñåìè ïîëîæèòåëü-
íûìè ýôôåêòàìè, ñâîéñòâåííûìè ÀÊ – ìåòàáîëè÷åñ-
êîé íåéòðàëüíîñòüþ, áëàãîòâîðíûì âîçäåéñòâèåì íà
ôóíêöèþ ýíäîòåëèÿ, áåçîïàñíîñòüþ ïðèìåíåíèÿ ïðè
ñîïóòñòâóþùèõ çàáîëåâàíèÿõ ëåãêèõ, ïî÷åê, ñàõàðíîì

äèàáåòå, çàáîëåâàíèè ïåðèôåðè÷åñêèõ àðòåðèé è èøå-
ìè÷åñêîé áîëåçíè ñåðäöà, õðîíè÷åñêîé ñåðäå÷íîé íå-
äîñòàòî÷íîñòè.

Áåçóñëîâíî, âàæíåéøèì äîñòîèíñòâîì àìëîäèïèíà
ÿâëÿåòñÿ äîêàçàííàÿ ìíîãî÷èñëåííûìè êëèíè÷åñêè-
ìè èññëåäîâàíèÿìè ñïîñîáíîñòü ñíèæàòü ÷àñòîòó ñåð-
äå÷íî-ñîñóäèñòûõ çàáîëåâàíèé è ñìåðòíîñòü, òåì ñà-
ìûì, äîñòîâåðíî óëó÷øàÿ ïðîãíîç áîëüíûõ ÀÃ [5,7].

Íåñìîòðÿ íà ìíîæåñòâî ãèïîòåíçèâíûõ ïðåïàðàòîâ,
àìëîäèïèí (íîðâàñê) â òå÷åíèå äåñÿòèëåòèé ÿâëÿåòñÿ
ñàìûì âîñòðåáîâàííûì ïðåïàðàòîì â ìèðå, ÷åì è îáå-
ñå÷èë ïîÿâëåíèå íà ôàðìàöåâòè÷åñêîì ðûíêå ìíîãî-
÷èñëåííûõ ãåíåðèêîâ, ðàçîáðàòüñÿ â òåðàïåâòè÷åñêîé
ýêâèâàëåíòíîñòè êîòîðûõ îðèãèíàëüíîìó áðåíäó -
ïðàêòè÷åñêîìó âðà÷ó íå âñåãäà ïðîñòî.

Èñõîäÿ èç âûøåèçëîæåííîãî, öåëüþ íàøåãî èññëåäî-
âàíèÿ ÿâèëàñü ñðàâíèòåëüíàÿ îöåíêà âëèÿíèÿ ðàçëè÷-
íûõ ãåíåðèêîâ àìëîäèïèíà – íîðìîäèïèíà è àäèïèíà
ñ íîðâàñêîì íà ýôôåêòèâíûé êîíòðîëü àðòåðèàëüíîãî
äàâëåíèÿ, îöåíèâàåìûé ïîñðåäñòâîì ñóòî÷íîãî ìîíè-
òîðèðîâàíèÿ.

Ìàòåðèàë è ìåòîäû. Â îòêðûòîå, ñðàâíèòåëüíîå, ïå-
ðåêðåñòíîå èññëåäîâàíèå áûëè âêëþ÷åíû 20 áîëüíûõ
ÀÃ I-II ñòàäèé (10 ìóæ÷èí, 10 æåíùèí, ñðåäíèé âîç-
ðàñò 52,3±5,3 ãîäà), (òàáëèöà 1).
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Òàáëèöà 1. Êëèíè÷åñêàÿ õàðàêòåðèñòèêà áîëüíûõ

 

Ïîêàçàòåëü Êîëèчåñòâî 
Îáùåå êîë-âî ïàöèåíòîâ 20 
Æåíùèíû 10 
Ìóæ÷èíû 10 
Ñðåäíèé âîçðàñò 52,3±5,3 
Ñðåäíåå ÑÀÄ 156,4±12,4 
Ñðåäíåå ÄÀÄ 101,7±10,2 
Ñðåäíåå ×ÑÑ 76,3±8,8 

Èçó÷àëîñü âëèÿíèå òåðàïèè íîðâàñêîì («Phizer»,
ÑØÀ), íîðìîäèïèíîì («Gedeon Richter», Âåíãðèÿ) è
àäèïèíîì («GMP», Ãðóçèÿ) íà äîñòèæåíèå öåëåâîãî
ÀÄ, äàííûå àìáóëàòîðíîãî ìîíèòîðèðîâàíèÿ ÀÄ è ÷à-
ñòîòó íåæåëàòåëüíûõ ÿâëåíèé. Âñå âêëþ÷åííûå â èñ-
ñëåäîâàíèå ïàöèåíòû â òå÷åíèå ïåðâûõ 2-õ íåäåëü ïî-
ëó÷àëè 5 ìã íîðâàñêà ñ òèòðàöèåé äîçû äî 10 ìã ñ öå-
ëüþ äîñòèæåíèÿ öåëåâîãî óðîâíÿ ÀÄ < 140/90 (I

ýòàï), çàòåì áîëüíûå ïîëó÷àëè âûøåóêàçàííóþ äîçó
àìëîäèïèíà, ò.å. áîëüíûå ïîëó÷àëè ôèêñèðîâàííóþ
äîçó àäèïèíà 5 èëè 10 ìã â òå÷åíèå ïîñëåäóþùèõ 2-õ
íåäåëü (II ýòàï) è 5 èëè 10 ìã íîðìîäèïèíà â ïîñëå-
äíèå 2 íåäåëè èññëåäîâàíèÿ (III ýòàï). Âñåì áîëüíûì
â íà÷àëå èññëåäîâàíèÿ è êîíöå êàæäîãî ýòàïà ïðîâî-
äèëèñü ðóòèííûå èçìåðåíèÿ è ñóòî÷íîå ìîíèòîðèðî-
âàíèå ÀÄ, à òàêæå îöåíêà ïîáî÷íûõ ÿâëåíèé.
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Ïðè ðóòèííîì èçìåðåíèè ÀÄ îïðåäåëÿëèñü ïîêàçàòå-
ëè ñèñòîëè÷åñêîãî àðòåðèàëüíîãî äàâëåíèÿ (ÑÀÄ), äè-
àñòîëè÷åñêîãî àðòåðèàëüíîãî äàâëåíèÿ (ÄÀÄ) è ÷àñ-
òîòà ñåðäå÷íûõ ñîêðàùåíèé (×ÑÑ).

Àíàëèç äàííûõ ñóòî÷íîãî ìîíèòîðèðîâàíèÿ àðòåðè-
àëüíîãî äàâëåíèÿ (ÑÌÀÄ) âêëþ÷àë ñëåäóþùèå ïàðà-
ìåòðû: ñðåäíåå ÑÀÄ (äåíü), ñðåäíåå ÄÀÄ (äåíü), ñðåä-
íåå ×ÑÑ (äåíü), èíäåêñ âðåìåíè íàãðóçêè ÀÄ (äåíü è
íî÷ü), ñðåäíåå ÑÀÄ (íî÷ü), ñðåäíåå ÄÀÄ (íî÷ü), ñðåä-
íåå ×ÑÑ (íî÷ü), èíäåêñ íî÷íîãî ñíèæåíèÿ ÀÄ.

Ñòàòèñòè÷åñêàÿ îáðàáîòêà äàííûõ ïðîèçâîäèëàñü ïî
ïðîãðàììå “Statistica” (“StatSoft”, ÑØÀ, âåðñèÿ 6,0).
Ó÷èòûâàÿ, ÷òî ðàñïðåäåëåíèå èçó÷àåìûõ ïàðàìåòðîâ
îòëè÷àëîñü îò íîðìàëüíîãî ðàñïðåäåëåíèÿ, äëÿ ñðàâ-
íåíèÿ ìåæäó ãðóïïàìè íàìè ïðèìåíåí ñîîòâåòñòâóþ-
ùèé ïàðíîìó t-êðèòåðèþ êðèòåðèé Mann-Whitney -

U-test. Äàííûå ïðåäñòàâëåíû â âèäå ìåäèàí è èíòåð-
êâàðòàëüíîãî îòêëîíåíèÿ. Àíàëèç êà÷åñòâåííûõ ïîêàçà-
òåëåé ïðîâîäèëñÿ ñ ïîìîùüþ ïàðíûõ òàáëèö ñ ïðèìå-
íåíèåì äâóñòîðîííåãî òî÷íîãî êðèòåðèÿ Fisherà. Ðàçëè-
÷èå ñ÷èòàëîñü ñòàòèñòè÷åñêè äîñòîâåðíûì, ïðè ð<0,05.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïî îêîí÷àíèè I ýòàïà –
2-íåäåëüíîé òåðàïèè íîðâàñêîì, ïðè ðóòèííîì èçìå-
ðåíèè ÀÄ öåëåâîå äàâëåíèå < 140/90 ìì.ðò.ñò áûëî
äîñòèãíóòî ó 11-è ïàöèåíòîâ ïðè ïðèìåíåíèè äîçû
5 ìã, îñòàëüíûå 9 áîëüíûõ ïîëó÷àëè ïî 10 ìã ïðåïà-
ðàòà; öåëåâîãî óðîâíÿ ÀÄ â öåëîì ïî ãðóïïå äîñòèãëè
17 ïàöèåíòîâ. Ñðåäíÿÿ ïî ãðóïïå äîçà íîðâàñêà ñî-
ñòàâèëà 7,1±5,3 ìã. Àíàëèç ïîêàçàòåëåé ÑÌÀÄ âûÿ-
âèë íàðóøåíèå ñóòî÷íîãî ðèòìà ÀÄ, ïîâûøåíèå èí-
äåêñà íàãðóçêè äàâëåíèåì è ñíèæåíèå ñóòî÷íîãî èí-
äåêñà ÀÄ. Íîðìàëüíûå ïîêàçàòåëè ÑÌÀÄ ïðåäñòàâ-
ëåíû â òàáëèöå 2.

Òàáëèöà 2. Ïîêàçàòåëè ÑÌÀÄ áîëüíûõ àðòåðèàëüíîé ãèïåðòåíçèåé äî íà÷àëà ëå÷åíèÿ

Ïîêàçàòåëü Èñõîäíûå äàííûå Íîðìàëüíûå ïîêàçàòåëè ÑÌÀÄ 
Ñðåäíåå ÑÀÄ äåíü (ìì ðò.ñò.) 152±7,4 <135 
Ñðåäíåå ÄÀÄ äåíü (ìì ðò.ñò.) 99±6,2 <85 
Ñðåäíåå ×ÑÑ äåíü 78±8,4  
Èíäåêñ âðåìåíè äåíü %(ÑÀÄ) 53 <20 
Èíäåêñ âðåìåíè äåíü (ÄÀÄ) 38 <15 
Ñðåäíåå ÑÀÄ íî÷ü (ìì ðò.ñò) 138 <120 
Ñðåäíåå ÄÀÄ íî÷ü (ìì ðò.ñò) 89,5 <83,5 
Ñðåäíåå ×ÑÑ íî÷ü 62  
Èíäåêñ âðåìåíè íî÷ü (ÑÀÄ) 32 <10 
Èíäåêñ âðåìåíè íî÷ü % (ÄÀÄ) 34 <10 
Ñóòî÷íûé èíäåêñ ÑÀÄ % 5,8 =10-20 
Ñóòî÷íûé èíäåêñ ÄÀÄ % 5,6 =10-20 
 

Äàííûå ÑÌÀÄ ïîäòâåðäèëè âûðàæåííûé ãèïîòåíçèâ-
íûé ýôôåêò íîðâàñêà, ÷òî ïðîÿâëÿëîñü â ñíèæåíèè
ñðåäíåãî äíåâíîãî è íî÷íîãî ÀÄ è ×ÑÑ, èíäåêñà âðå-
ìåíè äíåì è íî÷üþ, à òàêæå â äîñòîâåðíîì ðîñòå ñó-
òî÷íîãî èíäåêñà ÀÄ.

Ïî îêîí÷àíèè âòîðîãî ýòàïà òåðàïèè (àäèïèí 5-10 ìã â
ñóòêè) ïðè ðóòèííîì èçìåðåíèè ÀÄ êîëè÷åñòâî ïàöè-
åíòîâ, äîñòèãøèõ öåëåâîãî ÀÄ íå èçìåíèëîñü, ñðåäíÿÿ
ñóòî÷íàÿ äîçà àäèïèíà íà ãðóïïó, â ñðåäíåì, ñîñòàâèëà
7,1±5,3 ìã. Äàííûå ÑÌÀÄ ïðåäñòàâëåíû â òàáëèöå 3.

Òàáëèöà 3. Äàííûå CÌÀÄ íà ôîíå òåðàïèè íîðâàñêîì, àäèïèíîì è íîðìîäèïèíîì

Ïîêàçàòåëü Äî 
ëåчåíèÿ 

Ïîñëå òåðàïèè 
íîðâàñêîì 

Ïîñëå òåðàïèè 
àäèïèíîì 

Ïîñëå òåðàïèè 
íîðìîäèïèíîì 

Ñðåäíåå ÑÀÄ äåíü (ìì ðò.ñò.) 152±7,4 132±3,6* 126,5±10,1* 128,5±10,0* 
Ñðåäíåå ÄÀÄ äåíü (ìì ðò.ñò.) 99±6,2 82±6,1* 80,5±5,6 * 79,5±4,8* 
Ñðåäíåå ×ÑÑ äåíü 78±8,4 73±7,3 71,5±8,2 79,5±7,2 
Èíäåêñ âðåìåíè äåíü % (ÑÀÄ) 53 15* 16* 16* 
Èíäåêñ âðåìåíè äåíü (ÄÀÄ) 38 25* 20,5* 13* 
Ñðåäíåå ÑÀÄ íî÷ü (ìì ðò.ñò.) 138±9,4 112,5±10,2* 108±9,6* 109±8,1* 
Ñðåäíåå ÄÀÄ íî÷ü (ìì ðò.ñò.) 88,5±10,2 71±9,4* 68±9,2* 68,5±7,6* 
Ñðåäíåå ×ÑÑ íî÷ü 62±5,8 60±3,6 64±3,0 66±5,2 
Èíäåêñ âðåìåíè íî÷ü (ÑÀÄ) 32 11* 9,8 * 9,5* 
Èíäåêñ âðåìåíè íî÷ü % (ÄÀÄ) 34 12* 12,1* 10,1* 
Ñóòî÷íûé èíäåêñ ÑÀÄ % 5,8 11,7* 14,9* 16* 
Ñóòî÷íûé èíäåêñ ÄÀÄ % 5,6 14,6* 14,8* 15,6* 
 ïðèìå÷àíèå:* - p<0,05 ïî îòíîøåíèþ ê äàííûì äî íà÷àëà òåðàïèè
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Äîïîëíèòåëüíûé, ïî ñðàâíåíèþ ñ íîðâàñêîì, ãèïîòåí-
çèâíûé ýôôåêò, ïî âñåé âåðîÿòíîñòè, îáúÿñíÿåòñÿ äëè-
òåëüíîñòüþ ãèïîòåíçèâíîé òåðàïèè.

È, íàêîíåö, III ýòàï ëå÷åíèÿ (2 íåäåëè òåðàïèè íîð-
ìîäèïèíîì) ðóòèííûå èçìåðåíèÿ ÀÄ íå âûÿâèëè ñòà-
òèñòè÷åñêè äîñòîâåðíûõ ðàçëè÷èé ìåæäó ãðóïïàìè
(òàáëèöà 4).

Òàáëèöà 4. Ñðàâíèòåëüíàÿ ãèïîòåíçèâíàÿ ýôôåêòèâíîñòü àäèïèíà,
íîðâàñêà è íîðìîäèïèíà ïðè ðóòèííûõ èçìåðåíèÿõ ÀÄ

Ïîêàçàòåëü Äî ëåчåíèÿ Íîðâàñê Àäèïèí Íîðìîäèïèí 
ÑÀÄ (ìì.ðò.ñò.) 156,2±5,3 138,2±9,4 136,9±10,1 136,4±9,6 
ÄÀÄ (ìì.ðò.ñò.) 101,6±12,4 82,6±10,2 81,4±9,2 81,5±9,2 
×ÑÑ  76,2±9,1 74,3±8,6 74,3±8,6 73,8±8,4 
Öåëåâîå ÀÄ (êîë-âî ïàöèåíòîâ)  17 17 17 
Àìëîäèïèí 5 ìã  11 11 11 
Àìëîäèïèí 10 ìã  9 9 9 
Ñðåäíÿÿ äîçà àìëîäèïèíà  7,25±5,3 7,25±5,2 7,25±5,2 
 ïðèìå÷àíèå:* - p<0,05

Îöåíêà ïîáî÷íûõ ýôôåêòîâ òåðàïèè òàêæå íå âûÿâèëà äîñòîâåðíûõ ðàçëè÷èé ìåæäó ãðóïïàìè. Äàííûå ïðåä-
ñòàâëåíû â òàáëèöå 5.

Òàáëèöà 5. ×àñòîòà ïîáî÷íûõ ýôôåêòîâ íà ðàçëè÷íûõ ýòàïàõ ãèïîòåíçèâíîé òåðàïèè

Ïîáîчíûé 
эффåêò 

Íîðâàñê 
5 ìã 

Àäèïèí 
5 ìã 

Íîðìîäèïèí 
5 ìã 

Íîðâàñê 
10 ìã 

Àäèïèí 
10 ìã 

Íîðìîäèïèí 
10 ìã ð 

Îòåêè ñòîï 1 - 1 - 1 - 0,61 
Ãîëîâîêðóæåíèå - - 1 1 - 1 0,24 
Îùóùåíèå 
ñåðäöåáèåíèÿ - - 1 1 1 - 0,24 

Ïîêðàñíåíèå êîæè 1 - - - 1 1 0,36 
 

Ïîëó÷åííûå â ðåçóëüòàòå èññëåäîâàíèÿ äàííûå ïðî-
äåìîíñòðèðîâàëè ðàâíóþ ñ íîðâàñêîì ñïîñîáíîñòü
àäèïèíà è íîðìîäèïèíà âëèÿòü íà ýôôåêòèâíûé êîí-
òðîëü ÀÄ. Èñïîëüçîâàíèå â äàííîì èññëåäîâàíèè òà-
êîãî ìåòîäà îöåíêè ýôôåêòèâíîñòè ïðåïàðàòîâ êàê
ÑÌÀÄ, ïîçâîëÿåò ñ ïîëíîé îòâåòñòâåííîñòüþ êîíñòà-
òèðîâàòü îäèíàêîâóþ ñ îðèãèíàëüíûì ïðåïàðàòîì
ñïîñîáíîñòü àäèïèíà è íîðìîäèïèíà áëàãîòâîðíî âëè-
ÿòü íà ñóòî÷íûé ðèòì ÀÄ, ïîêàçàòåëè íàãðóçêè äàâëå-
íèåì è ñóòî÷íûé èíäåêñ. Õîðîøî èçâåñòíî, ÷òî èìåí-
íî ïàðàìåòðû ÑÌÀÄ áîëåå òåñíî êîððåëèðóþò ñ âû-
ÿâëåíèåì ãèïåðòðîôèè ëåâîãî æåëóäî÷êà, ìèêðîàëü-
áóìèíóðèè è ñåðäå÷íî-ñîñóäèñòûì ïðîãíîçîì áîëü-
íûõ ÀÃ [10].

Îäèíàêîâàÿ âûðàæåííîñòü ïîáî÷íûõ ýôôåêòîâ íà âñåõ
3-õ ýòàïàõ òåðàïèè äîêàçûâàåò áåçîïàñíîñòü ïðèìå-
íåíèÿ àäèïèíà è íîðìîäèïèíà ñ öåëüþ ýôôåêòèâíîãî
êîíòðîëÿ ÀÄ.

Íåáîëüøîé ïåðèîä íàáëþäåíèÿ íå ïîçâîëÿåò íåïîñ-
ðåäñòâåííî ñóäèòü î ñïîñîáíîñòè ãåíåðè÷åñêèõ ïðå-
ïàðàòîâ âëèÿòü õîòÿ áû íà ñóððîãàòíûå êîíå÷íûå òî÷-
êè ïîäîáíî îðèãèíàëüíîìó áðåíäó. Äàííûå ÑÌÀÄ,
õîòÿ è êîñâåííî, îäíàêî óáåäèòåëüíî ïîäòâåðæäàþò
ïîëíóþ òåðàïåâòè÷åñêóþ ýêâèâàëåíòíîñòü ãåíåðèêîâ

àìëîäèïèíà – àäèïèíà è íîðìîäèïèíà íîðâàñêó ñ òî÷-
êè çðåíèÿ ýôôåêòèâíîñòè è áåçîïàñíîñòè ïðèìåíåíèÿ.

Âûâîäû:
Îðèãèíàëüíûé ïðåïàðàò - íîðâàñê íå ïðåâîñõîäèò àäè-
ïèí è íîðìîäèïèí ïî ýôôåêòèâíîñòè êîíòðîëÿ ÀÄ.

Äàííûå ÑÌÀÄ ïîçâîëÿþò êîíñòàòèðîâàòü îäèíàêîâûé
àíòèãèïåðòåíçèâíûé ýôôåêò âñåõ òðåõ ïðåïàðàòîâ.

×àñòîòà âûÿâëåíèÿ ïîáî÷íûõ ýôôåêòîâ íà âñåõ òðåõ
ýòàïàõ òåðàïèè ïîäòâåðæäàåò áåçîïàñíîñòü ïðèìåíå-
íèÿ ãåíåðèêîâ àìëîäèïèíà – àäèïèíà è íîðìîäèïèíà
ñ öåëüþ ýôôåêòèâíîãî êîíòðîëÿ ÀÄ.
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SUMMARY

EFFICACY OF ADIPIN AND NORMODIPIN (GENERIC DRUGS OF AMLODIPINE)
VS NORVSC IN TREATMENT OF ESSENTIAL HYPERTENSION

Tsinamdzgvrishvili B., Trapaidze D., Loladze N., Rekhviashvili A.

M. Tsinamdzgvrishvili Research Institute of Cardiology, Georgian Society of Hypertension

It’s well known, that norvsc - a very effective and popular
cardiovascular medication - has many generic analogs.
The reason of our study was to compare the efficacy and
safety of adipin («GMP», Georgia), normodipin («Gede-
on Richter», Hungary) and norvasc («Pfizer», USA) in
patients with essential hypertension (stage I-II, JNC VII).
The study was performed using ambulatory blood pres-
sure monitoring (ABPM), the data from which closely
correlate with end–organ damage in hypertension and pro-
vides excellent information about hypotensive drug ef-

fect on the circadian rhythm of blood pressure and its
adequate control. It was open liable, crossover, compar-
ative, prospective trial in 20 patients.

Our data confirm that generic drugs adipin and nor-
modipine are as effective and safe as original norvasc in
treatment of patients with hypertension.

Key words: adipin, norvsc, normodipin, hypertension.
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ÍÈÈ êàðäèîëîãèè Ãðóçèè èì. Ì.Ä. Öèíàìäçãâðèøâèëè; Îáùåñòâî ãèïåðòåíçèè, Ãðóçèÿ

Îáùåèçâåñòíî, ÷òî íîðâàñê, ÿâëÿÿñü ýôôåêòèâíûì è
ïîïóëÿðíûì ïðåïàðàòîì â òåðàïèè ñåðäå÷íî-ñîñó-
äèñòûõ çàáîëåâàíèé, ñïîñîáñòâóåò ïîÿâëåíèþ áîëü-
øîãî êîëè÷åñòâà ãåíåðè÷åñêèõ àíàëîãîâ àìëîäèïè-
íà. Îñíîâíîé öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëàñü
ñðàâíèòåëüíàÿ îöåíêà ýôôåêòèâíîñòè è áåçîïàñíî-
ñòè ïðèìåíåíèÿ àäèïèíà («GMP», Ãðóçèÿ), íîðìî-
äèïèíà («Gedeon Richter», Âåíãðèÿ) è íîðâàñêà
(«Pfizer», ÑØÀ) ó áîëüíûõ àðòåðèàëüíîé ãèïåðòåí-
çèåé (ÀÄ) I-II ñòàäèè. Èññëåäîâàíèå ïðîâîäèëîñü ñ

èñïîëüçîâàíèåì ñóòî÷íîãî ìîíèòîðèðîâàíèÿ ÀÄ,
äàííûå êîòîðîãî äîñòîâåðíî êîððåëèðóþò ñ ÷àñòî-
òîé ïîðàæåíèÿ îðãàíîâ-ìèøåíåé è ïîçâîëÿþò ÷åò-
êî ñóäèòü î ãèïîòåíçèâíîé ýôôåêòèâíîñòè ïðåïà-
ðàòà, åãî âëèÿíèè íà öèðêàäíûé ðèòì ÀÄ è àäåê-
âàòíîñòè åãî êîíòðîëÿ. Ïðîâåäåíî îòêðûòîå, ïåðå-
êðåñòíîå, ñðàâíèòåëüíîå èññëåäîâàíèå, ðåçóëüòàòû
êîòîðîãî ïîäòâåðäèëè ðàâíóþ ñ íîðâàñêîì ýôôåê-
òèâíîñòü è áåçîïàñíîñòü ïðèìåíåíèÿ àäèïèíà è
íîðìîäèïèíà â òåðàïèè áîëüíûõ ÀÃ.
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Îáùåèçâåñòíî, ÷òî àòåðîñêëåðîç ÿâëÿåòñÿ âåäóùåé
ïðè÷èíîé ðîñòà ñåðäå÷íî-ñîñóäèñòûõ (ÑÑ) çàáîëåâà-
íèé, êëèíè÷åñêàÿ ìàíèôåñòàöèÿ êîòîðûõ ìîæåò èìåòü
ôîðìû: èøåìè÷åñêîé áîëåçíè ñåðäöà (ÈÁÑ) – ñòåíî-
êàðäèÿ, èíôàðêò ìèîêàðäà è âíåçàïíàÿ ñìåðòü; öåðåá-
ðîâàñêóëÿðíûõ çàáîëåâàíèé - òðàíçèòîðíûå íàðóøå-
íèÿ ìîçãîâîãî êðîâîîáðàùåíèÿ, èíñóëüò; áîëåçíè ïå-
ðèôåðè÷åñêèõ ñîñóäîâ - ïåðåìåæàþùàÿñÿ õðîìîòà è
ãàíãðåíà [1,9].

Ïåðâîå ïîÿâëåíèå â êîíöå 80-õ ãîäîâ ïðîøëîãî ñòî-
ëåòèÿ èíãèáèòîðîâ 3-ãèäðîêñè 3-ìåòèëãëóòàðèë êîýí-
çèì À ðåäóêòàçû (ñòàòèíîâ) âñåëèëî íàäåæäó â âîç-
ìîæíîñòü óñïåøíîãî êîíòðîëÿ íàðóøåíèé ëèïèäíî-
ãî ñïåêòðà. È, íà ñàìîì äåëå, ñ ïîçèöèé ñîâðåìåííîñ-
òè, ñòàòèíû ÿâëÿþòñÿ ïðåïàðàòàìè âûáîðà ïðè ïåð-
âè÷íîé è âòîðè÷íîé ïðîôèëàêòèêå ÈÁÑ [7,10].

Öåëûé ðÿä êëèíè÷åñêèõ èññëåäîâàíèé ñ ïðèìåíåíè-
åì ñòàòèíîâ äîêàçàë áëàãîòâîðíîå âëèÿíèå ýòîé ãðóï-
ïû ïðåïàðàòîâ íà ðåãðåññèþ àòðîñêëåðîçà è êîëè÷å-
ñòâî íåæåëàòåëüíûõ ñåðäå÷íî-ñîñóäèñòûõ ÿâëåíèé.

Â òàê íàçûâàåìîì «Èññëåäîâàíèè 7 ñòðàí», ãäå ïåðè-
îä íàáëþäåíèÿ ñîñòàâèë 25 ëåò, áûëî äîêàçàíî, ÷òî
÷àñòîòà âûÿâëåíèÿ ÈÁÑ ïðÿìîïðîïîðöèîíàëüíà óðîâ-
íþ õîëåñòåðèíà ëèïîïðîòåèäîâ íèçêîé ïëîòíîñòè
(ÕËÏÍÏ) [3].

Ê ñ÷àñòüþ, äèñëèïèäåìèÿ îòíîñèòñÿ ê ÷èñëó ìîäèôè-
öèðóåìûõ ðèñê-ôàêòîðîâ è â öåëîì ðÿäå êðóïíîìàñ-
øòàáíûõ, ðàíäîìèçèðîâàííûõ êëèíè÷åñêèõ èññëåäî-
âàíèé áûëî äîêàçàíî, ÷òî ïðèìåíåíèå ñèìâàñòàòèíà
ñíèæàåò îáùóþ ñìåðòíîñòü (4S – Ñêàíäèíàâñêîå èñ-
ñëåäîâàíèå âëèÿíèÿ ñèìâàñòàòèíà íà âûæèâàåìîñòü)
íà 30%, ñìåðòíîñòü îò ÈÁÑ - íà 42%, ÷àñòîòó íåôà-
òàëüíûõ èíôàðêòîâ ìèîêàðäà - íà 37% è ðèñê íåîáõî-
äèìîñòè ïðîâåäåíèÿ ðåâàñêóëÿðèçàöèè ìèîêàðäà - íà
37%. Â ãðóïïå áîëüíûõ ñàõàðíûì äèàáåòîì ðåçóëüòà-
òû áûëè åùå áîëåå âïå÷àòëÿþùèìè: ðèñê âîçíèêíî-
âåíèÿ êîðîíàðíûõ îñëîæíåíèé ñíèçèëñÿ íà 55%, à
âîçíèêíîâåíèÿ íàðóøåíèé ìîçãîâîãî êðîâîîáðàùåíèÿ
íà - 28% [2,8].

Â êîíå÷íîì ñ÷åòå, âñå ýòè èññëåäîâàíèÿ ïðèâåëè ê ðàñ-
øèðåíèþ àðåàëà ïðèìåíåíèÿ ñòàòèíîâ ñ öåëüþ ïåð-
âè÷íîé ïðåâåíöèè ó áîëüíûõ ñ îòíîñèòåëüíî íèçêèì
ðèñêîì ÈÁÑ.

Ñîãëàñíî ñîâðåìåííûì ðåêîìåíäàöèÿì, ïîëîæèòåëü-
íûå ýôôåêòû ïðèìåíåíèÿ ñòàòèíîâ ñ öåëüþ âòîðè÷-
íîé ïðîôèëàêòèêè ïðîÿâëÿþòñÿ íåçàâèñèìî îò ïîëà,
âîçðàñòà è íà÷àëüíîãî óðîâíÿ õîëåñòåðèíà ïëàçìû
êðîâè. «Öåëåâûì» óðîâíåì ïîêàçàòåëÿ ÕËÏÍÏ ÿâëÿ-
åòñÿ <100 ìã/äë [5,6].

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëàñü îöåíêà ýôôåê-
òèâíîñòè è áåçîïàñíîñòè ïðèìåíåíèÿ ïðåïàðàòà
Çî-20 (ñèìâàñòàòèí 20 ìã) äëÿ êîððåêöèè äèñëèïèäå-
ìèè è äîñòèæåíèÿ öåëåâîãî óðîâíÿ õîëåñòåðèíà ëè-
ïîïðîòåèäîâ íèçêîé ïëîòíîñòè ó áîëüíûõ ðàçëè÷íû-
ìè ôîðìàìè èøåìè÷åñêîé áîëåçíè ñåðäöà.

Ìàòåðèàë è ìåòîäû. Â îòêðûòîå, ïðîñïåêòèâíîå èñ-
ñëåäîâàíèå áûëè âêëþ÷åíû 100 áîëüíûõ âåðèôèöè-
ðîâàííûìè ôîðìàìè ÈÁÑ. Äëèòåëüíîñòü èññëåäîâà-
íèÿ ñîñòàâèëà 3 ìåñÿöà. Îñíîâíîé öåëüþ èññëåäîâà-
íèÿ ÿâèëîñü äîñòèæåíèå öåëåâîãî óðîâíÿ ëèïîïðîòå-
èäîâ íèçêîé ïëîòíîñòè (ËÏÍÏ) <100 ìã/äë è ïîäñ÷åò
íåîáõîäèìîé äëÿ ýòîãî ñðåäíåé äîçû Çî-20 (ñèìâàñ-
òàòèí 20 ìã) ôàðìàöåâòè÷åñêîãî ïðîèçâîäñòâà «GMP»,
Ãðóçèÿ. Êðîìå òîãî, èçó÷àëîñü âëèÿíèå ïðåïàðàòà íà
ïîêàçàòåëè ëèïèäíîãî ñïåêòðà; â òå÷åíèå âñåãî èññëå-
äîâàíèÿ ìîíèòîðèðîâàëèñü êîëè÷åñòâî è òÿæåñòü ïî-
áî÷íûõ ýôôåêòîâ ïðîâîäèìîé òåðàïèè.

Êðèòåðèÿìè âêëþ÷åíèÿ â èññëåäîâàíèå ÿâëÿëèñü: ñî-
ãëàñèå áîëüíîãî íà ó÷àñòèå â èññëåäîâàíèè; âåðèôè-
öèðîâàííàÿ ÈÁÑ; íàðóøåíèÿ ëèïèäíîãî îáìåíà
(ËÏÍÏ >100ìã/äë).

ÈÁÑ óñòàíàâëèâàëè ñ ïîìîùüþ íàãðóçî÷íîé ïðîáû
(òðåäìèëë, âåëîýðãîìåòð, äîáóòàìèí, ñòðåññ-ýõîêàð-
äèîãðàôèÿ) èëè ñåëåêòèâíîé êîðîíàðîàíãèîãðàôèåé
(ãåìîäèíàìè÷åñêè çíà÷èìûé ñòåíîç õîòÿ áû îäíîé êî-
ðîíàðíîé àðòåðèè) ñ ó÷åòîì àíàìíåçíûõ äàííûõ î ïå-
ðåíåñåííîì èíôàðêòå ìèîêàðäà.

Êðèòåðèè èñêëþ÷åíèÿ ïðåäñòàâëÿëè: òÿæåëàÿ ñîïóò-
ñòâóþùàÿ ïàòîëîãèÿ, ñïîñîáíàÿ ïîâëèÿòü íà ïðîãíîç
áîëåçíè è ïðîòèâîïîêàçàíèÿ ê íàçíà÷åíèþ ñòàòèíîâ.

Âñåì áîëüíûì, âêëþ÷åííûì â èññëåäîâàíèå, íà 1-ì
âèçèòå íàçíà÷àëîñü 20 ìã Çî-20, ñ èññëåäîâàíèåì ëè-
ïèäíîãî ñïåêòðà ñïóñòÿ 1,5 ìåñÿöà è ïîñëåäóþùåé
òèòðàöèåé äîçû ïðåïàðòà äî 40 ìã â ñëó÷àå íåäîñòè-
æåíèÿ öåëåâîãî óðîâíÿ ËÏÍÏ. Ðàñ÷åò ïîêàçàòåëÿ

ÝÔÔÅÊÒÈÂÍÎÑÒÜ È ÁÅÇÎÏÀÑÍÎÑÒÜ ÏÐÈÌÅÍÅÍÈß ÏÐÅÏÀÐÀÒÀ Çî-20
ÏÐÈ ËÅ×ÅÍÈÈ ÐÀÇËÈ×ÍÛÕ ÔÎÐÌ ÈØÅÌÈ×ÅÑÊÎÉ ÁÎËÅÇÍÈ ÑÅÐÄÖÀ

Ìàìàöàøâèëè Ì.Ä., Ìäèâàíè È.Ò.

Àíãèî-êàðäèîëîãè÷åñêàÿ êëèíèêà «Àäàïò», Òáèëèñè
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ËÏÍÏ ïðîèçâîäèëñÿ ïî ôîðìóëå Friedvald-à â ìã/äë:
ÕËÏÍÏ=ÕÑ-(ÕËÏÂÏ +ÒÃ/5).

Âñåì áîëüíûì ïðîâîäèëîñü ïîëíîå ôèçèêàëüíîå èññëå-
äîâàíèå ñî ñáîðîì ïîäðîáíîãî àíàìíåçà çàáîëåâàíèÿ.

Êðîìå òîãî, âñåì áîëüíûì â íà÷àëå è êîíöå òåðà-
ïèè ïðîâîäèëè èññëåäîâàíèå ïå÷åíî÷íûõ ôåðìåí-
òîâ ñ öåëüþ îöåíêè áåçîïàñíîñòè ïðîâîäèìîãî ëå-
÷åíèÿ. Äèçàéí èññëåäîâàíèÿ ïðåäñòàâëåí â òàá-
ëèöå 1.

Òàáëèöà 1. Äèçàéí èññëåäîâàíèÿ

Ïàðàìåòð Âèçèò 1-é (íàчàëî 
òåðàïèè) 

Âèçèò 2-é  
(1,5 ìåñ. òåðàïèè) 

Âèçèò 3-é  
(3 ìåñ. òåðàïèè) 

Êðèòåðèè âêëþ÷åíèÿ/èñêëþ÷åíèÿ Õ   
Èññëåäîâàíèå ïëàçìû êðîâè Õ Õ Õ 
Ìîíèòîðèðîâàíèå ïîáî÷íûõ ýôôåêòîâ  Õ Õ 
Ñíàáæåíèå èññëåäóåìûì ïðåïàðàòîì Õ Õ  
Òèòðàöèÿ äîçû  Õ  
 

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïîñëå ïðîâåäåíèÿ îñ-
íîâàííîãî íà êðèòåðèÿõ âêëþ÷åíèÿ/èñêëþ÷åíèÿ
ñêðèíèíãà áîëüíûõ, â èññëåäîâàíèå áûëî âêëþ÷åíî
100 ïàöèåíòîâ, ñðåäíèé âîçðàñò êîòîðûõ ñîñòàâèë
47,8±9,2 ãîäà, èç íèõ: 72 ìóæ÷èí è 28 æåíùèí. Ó âñåõ
áîëüíûõ îòìå÷àëàñü òà èëè èíàÿ ôîðìà ÈÁÑ (ñòà-
áèëüíàÿ ñòåíîêàðäèÿ íàïðÿæåíèÿ, îñòðûé êîðîíàð-
íûé ñèíäðîì èëè ïåðåíåñåííûé èíôàðêò ìèîêàðäà),

âñå íàõîäèëèñü íà ñòàíäàðòíîé ôèêñèðîâàííîé òå-
ðàïèè (ÀÏÔ-èíãèáèòîðû, áåòà-áëîêàòîðû, àíòàãîíè-
ñòû êàëüöèÿ, àíòèòðîìáîòè÷åñêèå è ïðîòèâîäèàáå-
òè÷åñêèå ïðåïàðàòû, äèóðåòèêè) â çàâèñèìîñòè îò
ñîïóòñòâóþùåãî çàáîëåâàíèÿ (àðòåðèàëüíàÿ ãèïåð-
òåíçèÿ, ñàõàðíûé äèàáåò è ò.ä.). Äåòàëüíàÿ êëèíè÷åñ-
êàÿ õàðàêòåðèñòèêà âêëþ÷åííûõ â èññëåäîâàíèå áîëü-
íûõ ïðåäñòàâëåíà â òàáëèöå 2.
.

Òàáëèöà 2. Êëèíè÷åñêàÿ õàðàêòåðèñòèêà áîëüíûõ

Áîëüíûå Êîëèчåñòâåííûå ïîêàçàòåëè Ïðîöåíòíîå ñîîòíîøåíèå 
Îáùåå ÷èñëî áîëüíûõ 100 100 
Ñðåäíèé âîçðàñò 47,8±9,2  
Ìóæ÷èíû 72 72 
Æåíùèíû 28 28 
Âåðèôèöèðîâàííàÿ ÈÁÑ 100 100 
Ñòàáèëüíàÿ ñòåíîêàðäèÿ 52 52 
Îñòðûé êîðîíàðíûé ñèíäðîì 23 23 
Èç íèõ - ðåâàñêóëÿðèçàöèÿ ìèîêàðäà 16 16 
Èíôàðêò ìèîêàðäà â àíàìíåçå 25 25 
Ñîïóòñòâóþùèå çàáîëåâàíèÿ 81 81 
Àðòåðèàëüíàÿ ãèïåðòåíçèÿ 68 68 
Ñàõàðíûé äèàáåò 27 27 
Çàáîëåâàíèÿ ïåðèôåðè÷åñêèõ ñîñóäîâ 18 18 
 

Ñîïóòñòâóþùàÿ òåðàïèÿ áîëüíûõ, âêëþ÷åííûõ â èñ-
ñëåäîâàíèå, ïðîâîäèëàñü ÀÏÔ-èíãèáèòîðàìè – 54%,
áåòà-áëîêàòîðàìè – 88%, äèóðåòèêàìè – 36%, àíòàãî-
íèñòàìè êàëüöèÿ – 42%, íèòðàòàìè – 31%, àíòèòðîì-
áîòè÷åñêîé òåðàïèåé – 91%, ãèïîëèïèäåìè÷åñêèìè

ñðåäñòâàìè – 19%. Ïîñëå ñòàáèëèçàöèè ñîñòîÿíèÿ
áîëüíûõ âûøåóêàçàííàÿ òåðàïèÿ ïðîäîëæàëàñü äî çà-
âåðøåíèÿ èññëåäîâàíèÿ. Ïîêàçàòåëè ëèïèäíîãî ñïåê-
òðà áîëüíûõ äî è ïîñëå òåðàïèè Çî-20 ïðèâåäåíû â
òàáëèöå 3.

Ïîêàçàòåëè Äî ëåчåíèÿ Ïîñëå ëåчåíèÿ % 
Îáùèé õîëåñòåðèí (ìã/äë) 386,2±39,4 262,6±20,2 32 
ÕËÏÂÏ (ìã/äë) 31,6±4,2 34,1±3,2 48 
ÕËÏÍÏ (ìã/äë) 186,1±35,2 96,8±21,6 8 
Òðèãëèöåðèäû (ìã/äë) 249,3±29,3 209,5±30,2 16 
 

Taáëèöà 3. Äèíàìèêà ïîêàçàòåëåé ëèïèäíîãî ñïåêòðà íà ôîíå òåðàïèè Çî-20

Êàê íàãëÿäíî ïðåäñòàâëåíî â òàáëèöå 3, Çî-20 îêàçàë-
ñÿ âåñüìà ýôôåêòèâíûì ïðåïàðàòîì â àäåêâàòíîì êîí-

òðîëå ïîêàçàòåëåé ëèïèäíîãî ñïåêòðà, ñíèçèâ óðîâåíü
ËÏÍÏ íà 48% (ð<0,001), óðîâåíü òðèãëèöåðèäîâ íà
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16% (ð=0,2) è ïîâûñèâ óðîâåíü ËÏÂÏ íà 8% . Íà ôîíå
òåðàïèè ñòàòèíîì ñòàòèñòè÷åñêè äîñòîâåðíî (íà 32%)
ñíèçèëñÿ óðîâåíü îáùåãî õîëåñòåðèíà ïëàçìû êðîâè.
Èçâåñòíî, ÷òî áîëüøèíñòâî ïðàêòèêóþùèõ âðà÷åé
èìåííî ýòèì ìàðêåðîì ïîëüçóþòñÿ â ðóòèííîé êëè-
íè÷åñêîé ïðàêòèêå.

Îñîáî ñëåäóåò îòìåòèòü, ÷òî òåðàïèÿ ïðåïàðàòîì Çî-20
ïîçâîëèëà ñíèçèòü óðîâåíü ÕËÏÍÏ äî 96,8 ìã/äë â
öåëîì ïî ãðóïïå, ÷òî è ÿâëÿëîñü îñíîâíîé öåëüþ íà-
øåãî èññëåäîâàíèÿ. Ñðåäíÿÿ ñóòî÷íàÿ äîçà ïðåïàðà-
òà, ïîçâîëèâøàÿ äîñòè÷ü öåëåâîãî óðîâíÿ êîíòðîëÿ
ÕËÏÍÏ, ñîñòàâèëà 28,2 ìã.

Ïðè ïîäðîáíîì àíàëèçå èññëåäóåìîé ãðóïïû áîëüíûõ
îêàçàëîñü, ÷òî öåëåâîé óðîâåíü ÕËÏÍÏ áûë äîñòèã-
íóò ó 78-è ïàöèåíòîâ, èç íèõ ó 44-õ ïðè äîçå 20 ìã, ó
34-õ ïðè äîçå 40 ìã â ñóòêè. Ó 19-è áîëüíûõ îòìå÷à-
ëàñü ÷åòêî âûðàæåííàÿ òåíäåíöèÿ ê íîðìàëèçàöèè
ïîêàçàòåëåé ëèïèäíîãî ñïåêòðà, îäíàêî äîñòè÷ü óðîâ-
íÿ ÕËÏÍÏ <100 ìã/äë íå óäàëîñü.

Ëå÷åíèå çàâåðøèëè 97 ïàöèåíòîâ, 1 – íå ÿâèëñÿ íà
êîíå÷íûé âèçèò â ñâÿçè ñ ïåðååçäîì â äðóãóþ ñòðà-
íó, 1 – îòêàçàëñÿ îò ïðèåìà ïðåïàðàòà â ñâÿçè ñ âîç-
íèêøåé äèñïåïñèåé, êîòîðàÿ íîñèëà óìåðåííî âûðà-
æåííûé õàðàêòåð, 1 – ââèäó âîçíèêíîâåíèÿ äèàðåè,
êîòîðàÿ ðàñöåíåíà êàê «âîçìîæíî âûçâàííàÿ ïðèåìîì
ñòàòèíà», ïîýòîìó ïðåïàðàò áûë îòìåíåí. 1 áîëüíîé
áûë ãîñïèòàëèçèðîâàí ñ äèàãíîçîì îñòðîãî èíôàðê-
òà ìèîêàðäà, ÷òî ÿâèëîñü îñëîæíåíèåì îñíîâíîãî çà-
áîëåâàíèÿ - ÈÁÑ, îñëîæíåíèå íå áûëî ñâÿçàíî ñ ïðè-
åìîì Çî-20 è áîëüíîé ïðîäîëæèë ïðèåì ïðåïàðàòà
äî çàâåðøåíèÿ èññëåäîâàíèÿ.

Íè â îäíîì ñëó÷àå íå âûÿâëåíî ïîâûøåíèÿ óðîâíÿ
òðàíñàìèíàç â 2 è áîëüøå ðàç, ÷òî, áåçóñëîâíî, ñâèäå-
òåëüñòâóåò î áåçîïàñíîñòè ïðîâîäèìîé òåðàïèè.

Ïîëó÷åííûå íàìè ðåçóëüòàòû ïîäòâåðäèëè ñïîñîá-
íîñòü ãåíåðèêà ñèìâàñòàòèíà - ïðåïàðàòà Çî-20 àäåê-
âàòíî êîíòðîëèðîâàòü ïîêàçàòåëè ëèïèäíîãî ñïåêòðà
ó áîëüíûõ ÈÁÑ. Ïîëó÷åííûå â íàøåì èññëåäîâàíèè
ðåçóëüòàòû ñîîòâåòñòâóþò îáùåèçâåñòíûì äàííûì ïî
ñèìâàñòàòèíó, ñîãëàñíî êîòîðûì òåðàïèÿ óêàçàííûì
ñòàòèíîì íåðàâíîçíà÷íî âëèÿåò íà ðàçëè÷íûå ïîêà-
çàòåëè ëèïèäíîãî ñïåêòðà. Ïðåïàðàò îêàçàëñÿ ìàê-
ñèìàëüíî ýôôåêòèâíûì â àäåêâàòíîì êîíòðîëå ïî-
êàçàòåëåé îáùåãî õîëåñòåðèíà ïëàçìû è ÕËÏÍÏ,
÷òî è ïîäòâåðæäàåòñÿ ìíîãî÷èñëåííûìè èññëåäî-
âàíèÿìè ïî ñèìâàñòàòèíó [6,7]. Ñðåäíÿÿ, íåîáõîäè-
ìàÿ äëÿ äîñòèæåíèÿ öåëåâîãî óðîâíÿ äîçà Çî-20
– 28,2 ìã â äåíü õîðîøî ïåðåíîñèòñÿ ïàöèåíòàìè,
ïîáî÷íûå ÿâëåíèÿ, âûçâàííûå ïðèåìîì ïðåïàðàòà,
íå íîñÿò ñåðüåçíîãî õàðàêòåðà.

Ó÷èòûâàÿ äëèòåëüíîñòü è ïîñòîÿííûé õàðàêòåð òåðà-
ïèè ñòàòèíàìè, îäíîçíà÷íî ïîä÷åðêèâàåìûå âî âñåõ
ñîâðåìåííûõ ðåêîìåíäàöèÿõ ïî âûÿâëåíèþ, äèàãíî-
ñòèêå è ëå÷åíèþ ñåðäå÷íî-ñîñóäèñòûõ çàáîëåâàíèé, à
òàêæå ñòîèìîñòü óêàçàííîé ìåäèêàìåíòîçíîé òåðàïèè
êàê äëÿ îòäåëüíîãî áîëüíîãî, òàê è äëÿ ñèñòåìû çäðà-
âîîõðàíåíèÿ â öåëîì, íàëè÷èå íåäîðîãèõ è ýôôåêòèâ-
íûõ ãåíåðèêîâ ñèìâàñòàòèíà ìîæíî ðàññìàòðèâàòü êàê
áîëüøîå äîñòèæåíèå ñ ôàðìàêîýêîíîìè÷åñêîé òî÷êè
çðåíèÿ ëå÷åíèÿ ÈÁÑ [4].

Âûâîäû:
Çî-20 (ñèìâàñòàòèí 20 ìã) ÿâëÿåòñÿ ýôôåêòèâíûì ïðå-
ïàðàòîì àäåêâàòíîãî êîíòðîëÿ ëèïèäíîãî ñïåêòðà.

Ïîáî÷íûå ýôôåêòû òåðàïèè íå íîñÿò ñåðüåçíîãî õà-
ðàêòåðà è ïîäòâåðæäàþò áåçîïàñíîñòü åãî ïðèìåíå-
íèÿ ïðè äëèòåëüíîì ëå÷åíèè ãèïåðõîëåñòåðèíåìèè.
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SUMMARY

CLINICAL EFFICACY AND SAFETY OF Zî-20
IN PATIENTS WITH CORONARY ARTERY DISEASE

Mamatsashvili M., Mdivani I.

Angio-cardiac Clinic “Adapt”, Tbilisi

Since their introduction in the late 1980s, the 3- hy-
droxy-3 –måthilglutaryl coenzyme A (HMG –CoA) re-
ductaze inhibitors or statins, have revolutionized the
treatment of hyperlipidemia. Despite the well-recog-
nized benefits of statins, there is evidence that low den-
sity lipoprotein cholesterol (LDL-C) reductions as spec-
ified by National Cholesterol Education Program
(NCEP) are not being met.

The aim of the study was to assess the efficacy of Zo-20
("GMP", Georgia) in achieving the target level for LDL-C

in patients with CAD and hypercholesterinemia. 100 patients
received 20-40 mg Z0-20 during the 3 months period, all
parameters of the blood plasma lipids and adverse events
were monitored during the study. 78% of patients reached
the target goal for LDL-C, using 28,2 mg Zo-20 daily. No
serious adverse events associated with study drug treatment
were revealed. Zo-20 seems to be very effective and safety
in treatment of patients with CAD and lipid disorders.

Key words: coronary artery disease, lipid disorders,
Zî-20, efficacy and safety.

ÐÅÇÞÌÅ

ÝÔÔÅÊÒÈÂÍÎÑÒÜ È ÁÅÇÎÏÀÑÍÎÑÒÜ ÏÐÈÌÅÍÅÍÈß Çî-20
ÏÐÈ ËÅ×ÅÍÈÈ ÐÀÇËÈ×ÍÛÕ ÔÎÐÌ ÈØÅÌÈ×ÅÑÊÎÉ ÁÎËÅÇÍÈ ÑÅÐÄÖÀ

Ìàìàöàøâèëè Ì.Ä., Ìäèâàíè È.Ò.

Àíãèî-êàðäèîëîãè÷åñêàÿ êëèíèêà «Àäàïò», Òáèëèñè

Ñ 80-õ ãîäîâ ïðîøëîãî ñòîëåòèÿ ñòàòèíû ïðîèçâåëè
ðåâîëþöèþ â ëå÷åíèè íàðóøåíèé ëèïèäíîãî îáìåíà.
Íåñìîòðÿ íà íåîñïîðèìóþ ïîëüçó ñòàòèíîâ, âåñüìà
ðåäêî óäàåòñÿ äîñòè÷ü â êëèíè÷åñêîé ïðàêòèêå àäåê-
âàòíîãî êîíòðîëÿ óðîâíÿ õîëåñòåðèíà ëèïîïðîòåèäîâ
íèçêîé ïëîòíîñòè (ÕËÏÍÏ), êàê òîãî òðåáóþò ñîâðå-
ìåííûå ìåæäóíàðîäíûå ðåêîìåíäàöèè.

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëàñü îöåíêà ýôôåê-
òèâíîñòè òåðàïèè ïðåïàðàòîì Çî-20 («GMP», Ãðóçèÿ)
äëÿ äîñòèæåíèÿ àäåêâàòíîãî êîíòðîëÿ ÕËÏÍÏ.

100 ïàöèåíòîâ ïîëó÷àëè òåðàïèþ ïî 20-40 ìã ïðå-
ïàðàòà â òå÷åíèå 3-õ ìåñÿöåâ. Â õîäå èññëåäîâàíèÿ
îöåíèâàëèñü âñå ïîêàçàòåëè ëèïèäîâ ïëàçìû êðîâè
è ÷àñòîòà ïîáî÷íûõ ýôôåêòîâ òåðàïèè. Ëå÷åíèå âûÿ-
âèëî âûñîêóþ ýôôåêòèâíîñòü è îòëè÷íóþ áåçîïàñ-
íîñòü: 78% ïàöèåíòîâ äîñòèãëè öåëåâîãî óðîâíÿ
ÕËÏÍÏ ïðè ñðåäíåé ïî ãðóïïå äîçå Çî-20 28,2 ìã â
ñóòêè, ñåðüåçíûõ ïîáî÷íûõ ýôôåêòîâ òåðàïèè íå
âûÿâëåíî. Çî-20 ÿâëÿåòñÿ ýôôåêòèâíûì è áåçîïàñ-
íûì ïðåïàðàòîì ïðè ëå÷åíèè áîëüíûõ ÈÁÑ ñ íàðó-
øåíèÿìè ëèïèäíîãî îáìåíà.
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Òåðìèí - îáðàòèìàÿ çàäíÿÿ ëåéêîýíöåôàëîïàòèÿ âïåð-
âûå ïðåäëîæåí â 1996 ã. Hinckey è ñîàâò. [4]. Âïîñëåä-
ñòâèè ñèíäðîì îïèñàí äðóãèìè àâòîðàìè â ðåçóëüòàòå
ïðîâåäåííûõ íàáëþäåíèé íàä âçðîñëûìè è äåòüìè
[2,10]. Îáðàòèìàÿ çàäíÿÿ ëåéêîýíöåôàëîïàòèÿ ïðåä-
ñòàâëÿåò ñîáîé êëèíèêî-ðàäèîëîãè÷åñêèé ñèíäðîì, êî-
òîðûé êëèíè÷åñêè îáíàðóæèâàåòñÿ â âèäå àññîöèàöèé
ðàçíûõ âàðèàíòîâ îñòðûõ è ïîäîñòðûõ êëèíè÷åñêèõ
ñèìïòîìîâ (ãîëîâíàÿ áîëü, ðâîòà, ýïèïðèïàäêè, îáû÷-
íî ãåíåðàëèçîâàííûå òîíèêëîíè÷åñêèå, ñ ïðåäøåñòâó-
þùåé àóðîé, íàðóøåíèÿ ñîçíàíèÿ è íàðóøåíèÿ çðåíèÿ
- ãåìèàíîïñèÿ, çðèòåëüíîå ïðåíåáðåæåíèå - íåãëèæàíñ
ñ êîðêîâî-çðèòåëüíîé êîíôàáóëÿöèåé - ñèíäðîì Àíòî-
íà); ðàäèîëîãè÷åñêè âûÿâëÿåòñÿ â îáðàòèìîì îòåêå áå-
ëîãî âåùåñòâà ãîëîâíîãî ìîçãà ñ ïðåèìóùåñòâåííîé
ñèììåòðè÷íîé äâóñòîðîííåé ëîêàëèçàöèåé â çàäíèõ
îòäåëàõ ïîëóøàðèé ãîëîâíîãî ìîçãà [3]. Â ëèòåðàòóðå
îïèñàíû ðåäêèå ñëó÷àè àñèììåòðè÷íîãî îòåêà [9].

Ôèçèîïàòîëîãè÷åñêè ìåõàíèçì ýòîãî ñèíäðîìà ñâÿçàí
ñ íàðóøåíèåì ñîñóäèñòîé ïðîíèöàåìîñòè è ñåêðåöè-
åé ñóáñòàíöèè, êîòîðàÿ âûïîëíÿåò çíà÷èòåëüíóþ ðîëü
â ðåãóëÿöèè ôóíêöèè ýíäîòåëèÿ ïîñðåäñòâîì âêëþ-
÷åíèÿ ñèñòåìû ðåíèí-àíãèîòåíçèí-àëäàêòîíà [7,8]. Ïà-
òîãåíåç ãèïåðòåíçèâíîé ëåéêîýíöåôàëîïàòèè îêîí÷à-
òåëüíî íå âûÿñíåí, õîòÿ, ñëåäóÿ íîâåéøèì äàííûì
íåéðîðàäèîëîãèè, íà ïåðâûé ïëàí âûäâèãàåòñÿ öåíò-
ðàëüíûé ìåõàíèçì íàðóøåíèÿ ãåìàòî-ýíöåôàëè÷åñêî-
ãî áàðüåðà [1,4]. Íàðóøåíèå ñèñòåìû àóòîðåãóëÿöèè
ïðîíèöàåìîñòè ýíäîòåëèÿ ïðîÿâëÿåòñÿ â ïîâûøåíèè
ïðîíèöàåìîñòè ãåìàòî-ýíöåôàëè÷åñêîãî áàðüåðà, ÷òî,
ñî ñâîåé ñòîðîíû, âûçûâàåò ñîñóäèñòûé îòåê ìîçãà è

ìèêðîãåìîððàãèè [6]. Ïðåèìóùåñòâåííàÿ çàäíÿÿ ëîêà-
ëèçàöèÿ îáúÿñíÿåòñÿ ñêóäíîñòüþ ñèìïàòè÷åñêîé èííåð-
âàöèè ñîñóäîâ âåðòåáðîáàçèëÿðíîãî áàññåéíà ïî ñðàâ-
íåíèþ ñ ñîñóäàìè ñîííûõ àðòåðèé, ÷òî âåäåò ê ðàçíûì
âàðèàíòàì îòâåòà íà ïîâûøåíèå àðòåðèàëüíîãî äàâëå-
íèÿ [4,7]. Íèæåïðèâåäåííûé íàìè ñëó÷àé çàäíåé îáðà-
òèìîé ëåéêîýíöåôàëîïàòèè ïðåäñòàâëÿåò èíòåðåñ êàê
ñ êëèíè÷åñêîé, òàê è ðàäèîëîãè÷åñêîé òî÷åê çðåíèÿ.

Áîëüíàÿ Ð., 48 ëåò, ïîñòóïèëà â íåðâíîå îòäåëåíèå
ðåãèîíàëüíîé áîëüíèöû ã.  Ñàíñ (Ôðàíöèÿ)
10.01.2005 ã., ñ æàëîáàìè íà ãîëîâíóþ áîëü, ÷óâñòâî
òîøíîòû è ðâîòó. Íàêàíóíå ãîñïèòàëèçàöèè ó áîëü-
íîé íàáëþäàëîñü ëåãêîå íåäîìîãàíèå òèïà ëèïîòèìèè
ñî çðèòåëüíûìè íàðóøåíèÿìè è çàòðóäíåíèåì ðå÷è
(òèïà íåõâàòêè ñëîâ). Â àíàìíåçå îòìå÷àëèñü ãèïåð-
òîíèÿ, ãèïåðõîëåñòåðèíåìèÿ, îæèðåíèå è ìèãðåíü áåç
àóðû ñ ÷àñòûìè êðèçàìè, ïðè ïîñòóïëåíèè - âûñîêîå
àðòåðèàëüíîå äàâëåíèå (200/100 - 180/90). Îáúåêòèâ-
íûé íåâðîëîãè÷åñêèé îñìîòð âûÿâèë, ÷òî áîëüíàÿ â
ñîçíàíèè, îðèåíòèðîâàíà âî âðåìåíè è ïðîñòðàíñòâå,
îáíàðóæèâàþòñÿ ýëåìåíòû ðàñòîðìîæåííîñòè è ðåç-
êî âûðàæåííàÿ ëåâàÿ ëàòåðàëüíàÿ ãîìîíèìíàÿ ãåìèà-
íîïñèÿ. Íè ÷óâñòâèòåëüíûõ, íè äâèãàòåëüíûõ íàðó-
øåíèé íå îòìå÷àåòñÿ. Ñðåäè ëàáîðàòîðíûõ äàííûõ
âíèìàíèå ïðèâëåêàëè îáùèé àíàëèç êðîâè - ãèïåðëåé-
êîöèòîç – 11300 ëåéê/ìì3, èç íèõ 6000 íåéòðîôèëüíûõ
ïîëèíóêëåàðîâ, ÑÎÝ - 12 ìì/÷ è ãèïåðõîëåñòåðèíåìèÿ.
Â ñïèííî-ìîçãîâîé æèäêîñòè (ÑÌÆ) îáíàðóæèâàþòñÿ
4 ëåéêîöèòà, 880 ýðèòðîöèòîâ, áåëîê - 0,45 ãð/ë. Êîìïü-
þòåðíàÿ òîìîãðàôèÿ ïîêàçàëà ãèïîèíòåíñèâíîñòü â çàä-
íèõ ïàðàìåäèàëüíûõ îòäåëàõ ãîëîâíîãî ìîçãà (ðèñ. 1).

ÊËÈÍÈ×ÅÑÊÈÉ ÑËÓ×ÀÉ ÎÁÐÀÒÈÌÎÉ ÇÀÄÍÅÉ ËÅÉÊÎÝÍÖÅÔÀËÎÏÀÒÈÈ

Àõâëåäèàíè Ð.Ç., Ìîãèëåâñêèé À.Ë., Êîíòàíò Ñ.

Öåíòðàëüíàÿ ðåãèîíàëüíàÿ áîëüíèöà ã. Ñàíñ, Ôðàíöèÿ

Ðèñ. 1. Ãèïîèíòåíñèâíîñòü â çàäíèõ ïàðàìåäèàëüíûõ îòäåëàõ ãîëîâíîãî ìîçãà
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Ìàãíèòíî-ðåçîíàíñíî-òîìîãðàôè÷åñêîå (ÌÐÒ) èññëå-
äîâàíèå âûÿâèëî ìíîæåñòâåííûå î÷àãè ïîâûøåííîé
èíòåíñèâíîñòè â FLAIR, ïîäêîðêîâûõ îòäåëàõ îáåèõ

çàäíèõ äîëåé, çàäíèõ îòäåëàõ ìîçîëèñòîãî òåëà, ïè-
ðàìèäíûõ ðåãèîíàõ ïàðèåòàëüíîé äîëè è â ïðàâîé
äîëå ìîçæå÷êà (ðèñ. 2,3).

Ðèñ. 2. Ìíîæåñòâåííûå î÷àãè ïîâûøåííîé èíòåíñèâíîñòè ãîëîâíîãî ìîçãà â FLAIR
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Â ïåðèîä ãîñïèòàëèçàöèè ïðè ýôôåêòèâíîì ëå÷åíèè
ãèïåðòåíçèè è ïîä îïòèìàëüíûì êîíòðîëåì íàáëþäà-
ëîñü áëàãîïðèÿòíîå ðàçâèòèå êëèíèêè. Íåâðîëîãè÷åñ-
êèé îñìîòð âûÿâèë ïîëíîå èñ÷åçíîâåíèå ëåâîñòîðîí-
íåé ãîìîíèìíîé ãåìèàíîïñèè è âñåé îñòàâøåéñÿ íå-

âðîëîãè÷åñêîé ñèìïòîìàòèêè. Êîíòðîëüíàÿ ÌÐÒ ñïó-
ñòÿ 3 ìåñÿöà ïîêàçàëà èñ÷åçíîâåíèå êîðêîâî-ïîäêîð-
êîâûõ î÷àãîâ ãèïåðèíòåíñèâíîñòè, ÷òî åùå ðàç ïîä-
òâåðæäàåò äèàãíîç (ðèñ. 4).

Ðèñ. 3. Î÷àãè ïîâûøåííîé èíòåíñèâíîñòè â ïðàâîé äîëå ìîçæå÷êà

Ðèñ. 4. ÌÐÒ ñïóñòÿ 3 ìåñÿöà ïîñëå ãîñïèòàëèçàöèè: èñ÷åçíîâåíèå
êîðêîâî-ïîäêîðêîâûõ î÷àãîâ ãèïåðèíòåíñèâíîñòè

Ñâîåâðåìåííàÿ äèàãíîñòèêà è àäåêâàòíîå ëå÷åíèå ñèí-
äðîìà çàäíåé îáðàòèìîé ëåéêîýíöåôàëîïàòèè, îïòè-
ìàëüíûé êîíòðîëü àðòåðèàëüíîãî äàâëåíèÿ, ñíèæåíèå
äîç èëè ïðåêðàùåíèå ëå÷åíèÿ èììóíîñóïðåññîðàìè
è äðóãèìè ïðåïàðàòàìè ñïîñîáñòâóþò áëàãîïðèÿòíî-
ìó òå÷åíèþ áîëåçíè, âïëîòü äî ïîëíîãî èñ÷åçíîâåíèÿ
ñèìïòîìàòèêè è, íàîáîðîò, ïîçäíÿÿ äèàãíîñòèêà è ïðå-
íåáðåæåíèå óêàçàííûìè ôàêòîðàìè ÿâëÿþòñÿ ïðåäïî-

ñûëêîé ðàçâèòèÿ òÿæåëîãî íåâðîëîãè÷åñêîãî îñëîæ-
íåíèÿ. Íàëè÷èå îñòðûõ è ïîäîñòðûõ íåâðîëîãè÷åñ-
êèõ ñèìïòîìîâ, âûçâàííûõ ïîâûøåíèåì àðòåðèàëü-
íîãî äàâëåíèÿ, è ïðîâîäèìîå èììóíîñóïðåññîðàìè
ëå÷åíèå ÿâëÿþòñÿ ïðèçíàêàìè ðàçâèòèÿ çàäíåé îáðà-
òèìîé ëåéêîýíöåôàëîïàòèè, ÷òî äèêòóåò íåîáõîäè-
ìîñòü ïðîâåäåíèÿ äèôôåðåíöèàëüíîé äèàãíîñòèêè
äëÿ óñòàíîâëåíèÿ òî÷íîãî äèàãíîçà. Äèàãíîç ïîäòâåð-
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æäàåòñÿ ðàäèîëîãè÷åñêè, íàëè÷èåì îáðàòèìûõ ñèì-
ìåòðè÷íûõ î÷àãîâ ïðåèìóùåñòâåííî â áåëîì âåùå-
ñòâå çàäíèõ îòäåëîâ îáåèõ ïîëóøàðèé ãîëîâíîãî ìîç-
ãà. Ðàííåå âûÿâëåíèå ñèíäðîìà ñ ïîñëåäóþùèì îï-
òèìàëüíûì êîíòðîëåì ãèïåðòåíçèè èëè ïðåêðàùåíè-
åì èñïîëüçîâàíèÿ èììóíîñóïðåññîðîâ èãðàåò ðåøà-
þùóþ ðîëü â áëàãîïðèÿòíîì òå÷åíèè ñèíäðîìà. Ïðè
ïîçäíåé äèàãíîñòèêå è çàïîçäàëîì ëå÷åíèè òå÷åíèå
ñèíäðîìà ïðèîáðåòàåò íåîáðàòèìûé õàðàêòåð.
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SUMMARY

CLINICAL REPORT OF POSTERIOR LEUKOEN-
CEPHALOPATHY SYNDROME

Akhvlediani R., Mogylevsky A., Contant S.

Regional Central Hospital of Sens, France

The article describes the case history of posterior leu-
koencephalopathy syndrome - a brain disorder that pre-
dominantly affects the cerebral white matter. Edema-
tous lesions involve the posterior parietal and occipital

lobes, and may spread to basal ganglia, brain stem and
cerebellum.

This rapidly evolving neurological condition is clinically
characterized by headache, nausea and vomiting, seizures,
visual disturbances and altered sensorial functions, and
occasionally focal neurological deficit. Posterior leukoen-
cephalopathy syndrome is often associated with an abrupt
increase in blood pressure and is usually seen in patients
with eclampsia, renal disease and hypertensive encepha-
lopathy. It is also seen in the patients treated with cyto-
toxic and immunosuppressive drugs such as cyclosporine
A, tacrolimus /FK-506, cisplatin, cytarabine, IVIg, ery-
trophoietin, and interferon alpha. The study demonstrat-
ed that lesions of posterior leukoencephalopathy syndrome
are best visualized with magnetic resonance [MR] imag-
ing. T2 weighted MR Images, at the height of symptoms,
characteristically show diffuse hyper intensity selectively
involving the parieto - occipital white matter. Occasion-
ally the lesions also involve the grey matter. Computed
tomography can also be used satisfactorily to detect hy-
podense lesions of posterior leukoencephalopathy. Early
recognition of this condition is of paramount importance
because prompt control of blood pressure, withdrawal of
immunosuppressive agents will cause reversal of the syn-
drome. Delay in the diagnosis and treatment can result in
permanent damage to affected brain tissues. The clinical
data and radiological findings depected in the study add
to the investigation of the disorder.

Key words: posterior leukoencephalopathy syndrome,
magnetic resonance imaging, computed tomography.

ÐÅÇÞÌÅ

ÊËÈÍÈ×ÅÑÊÈÉ ÑËÓ×ÀÉ ÎÁÐÀÒÈÌÎÉ ÇÀÄ-
ÍÅÉ ËÅÉÊÎÝÍÖÅÔÀËÎÏÀÒÈÈ

Àõâëåäèàíè Ð.Ç., Ìîãèëåâñêèé À.Ë., Êîíòàíò Ñ.

Öåíòðàëüíàÿ ðåãèîíàëüíàÿ áîëüíèöà ã. Ñàíñ, Ôðàíöèÿ

Ñòàòüÿ îïèñûâàåò ñëó÷àé èç êëèíè÷åñêîé ïðàêòèêè -
ñèíäðîì îáðàòèìîé çàäíåé ëåéêîýíöåôàëîïàòèè – ïà-
òîëîãèè áåëîãî âåùåñòâà ãîëîâíîãî ìîçãà.

Îãðàíè÷åííûé îòåê, êàê ïðàâèëî, çàòðàãèâàåò çàòû-
ëî÷íóþ è ïàðèåòàëüíóþ ÷àñòè ïîëóøàðèé ãîëîâíîãî
ìîçãà, áàçàëüíûå ãàíãëèè, ñòâîë ìîçãà è ìîçæå÷îê.
Áûñòðî ðàçâèâàþùàÿñÿ íåâðîëîãè÷åñêàÿ ñèìïòîìàòè-
êà ïðîÿâëÿåòñÿ ãîëîâíîé áîëüþ, òîøíîòîé, ðâîòîé, íà-
ðóøåíèåì çðåíèÿ, ñîçíàíèÿ è èçðåäêà ôîêàëüíûì íå-
âðîëîãè÷åñêèì äåôèöèòîì. Ñèíäðîì îáðàòèìîé çàä-
íåé ëåéêîýíöåôàëîïàòèè â áîëüøèíñòâå ñëó÷àåâ àñ-
ñîöèèðîâàí ñ âíåçàïíûì ïîâûøåíèåì àðòåðèàëüíîãî
äàâëåíèÿ è ÷àñòî âûÿâëÿåòñÿ ïðè ýêëàìïñèè, çàáîëå-
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âàíèÿõ ïî÷åê è ãèïåðòåíçèâíîé ýíöåôàëîïàòèè. Îïè-
ñàí îí òàêæå ïðè ëå÷åíèè öèòîòîêñè÷íûìè è èììóíî-
ñóïðåññèâíûìè ïðåïàðàòàìè, òàêèìè êàê öèêëî-ñïîðèí,
òàêðîëèí/ÔÊ-506, öèñïëàòèí, öèòàðàáèí, âåíîãëîáó-
ëèí, ýðèòðîïîåòèí è èíòåðôåðîí àëüôà. Ïîðàæåíèå
ãîëîâíîãî ìîçãà ïðè çàäíåé ëåéêîýíöåôàëîïàòèè ëó÷-
øå âèçóàëèçèðóåòñÿ íà ìàãíèòíî-ðåçîíàíñíîé êîìïü-
þòåðíîé òîìîãðàôèè (ÌÐÊÒ). Õàðàêòåðíûì íà Ò2
ÌÐÊÒ ÿâëÿåòñÿ äèôôóçíàÿ ãèïåðèíòåíñèâíîñòü ïðå-
èìóùåñòâåííî áåëîãî âåùåñòâà ïàðèåòîîêöèïèòàëíîé
÷àñòè ãîëîâíîãî ìîçãà, ãîðàçäî ðåæå âñòðå÷àåòñÿ ïîðà-
æåíèå ñåðîãî âåùåñòâà ãîëîâíîãî ìîçãà. Â áîëüøèí-

ñòâå ñëó÷àåâ êîìïüþòåðíàÿ òîìîãðàôèÿ ÿâëÿåòñÿ äîñ-
òàòî÷íîé äëÿ âûÿâëåíèÿ ãèïîèíòåíñèâíîãî î÷àãà çàä-
íåé ëåéêîýíöåôàëîïàòèè. Ðàííåå âûÿâëåíèå ñèíäðîìà
ñ ïîñëåäóþùèì îïòèìàëüíûì êîíòðîëåì ãèïåðòåíçèè
èëè ïðåêðàùåíèåì èñïîëüçîâàíèÿ èììóíîñóïðåññîðîâ
èãðàåò ðåøàþùóþ ðîëü â áëàãîïðèÿòíîì òå÷åíèè ñèíä-
ðîìà. Ïðè ïîçäíåé äèàãíîñòèêå è çàïîçäàëîì ëå÷åíèè
òå÷åíèå ñèíäðîìà ïðèîáðåòàåò íåîáðàòèìûé õàðàêòåð.

Îïèñàííûå â ñòàòüå êëèíè÷åñêèå äàííûå è ðàäèîëî-
ãè÷åñêèå èññëåäîâàíèÿ ïîìîãóò â ýôôåêòèâíîì ëå÷å-
íèè áîëåçíè.

ÑÂßÇÜ ÈÍÑÓËÈÍÎÐÅÇÈÑÒÅÍÒÍÎÑÒÈ Ñ ÎÑËÎÆÍÅÍÈßÌÈ
ÑÀÕÀÐÍÎÃÎ ÄÈÀÁÅÒÀ ÒÈÏÀ 2 È ÌÅÒÀÁÎËÈ×ÅÑÊÈÌÈ ÏÀÐÀÌÅÒÐÀÌÈ

Ëîìòàäçå È.Ë., Âèðñàëàäçå Ä.Ê., Êîïëàòàäçå Ì.Ã., Ìèêàøàâèäçå Ò.Ò.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò ýíäîêðèíîëîãèè

Õîðîøî èçâåñòíî, ÷òî ìàêðîâàñêóëÿðíûå çàáîëåâàíèÿ,
ïîñëåäñòâèÿìè êîòîðûõ ÿâëÿþòñÿ èøåìèÿ ìèîêàðäà,
èíñóëüò, ïåðåìåæàþùàÿñÿ õðîìîòà ïðåäñòàâëÿþò îñ-
íîâíóþ ïðè÷èíó ñìåðòíîñòè è èíâàëèäíîñòè áîëüíûõ
ñàõàðíûì äèàáåòîì òèïà 2 (ÑÄ2). Ïî ñòàòèñòè÷åñêèì
äàííûì ïîêàçàòåëü ñìåðòíîñòè ñðåäè áîëüíûõ ÑÄ2 ïî
ñðàâíåíèþ ñ òàêîâûìè áåç ÑÄ2 âäâîå óâåëè÷èëñÿ, à
ñëó÷àåâ îñëîæíåíèé – óòðîèëñÿ [11].

Â èññëåäîâàíèÿõ ñ ïðèìåíåíèåì ýóãëèêåìè÷åñêîãî
êëàìïèðîâàíèÿ ïîêàçàíî, ÷òî 93% áîëüíûõ ÑÄ2 ÿâ-
ëÿþòñÿ èíñóëèíðåçèñòåíòíûìè (ÈÐ) [9]. Ïðè íîðìàëü-
íîé β-êëåòî÷íîé ôóíêöèè äëÿ ïðåîäîëåíèÿ ÈÐ ðàçâè-
âàåòñÿ ãèïåðèíñóëèíåìèÿ (ÃÈ). Âûñîêèé ïîêàçàòåëü
êàðäèîâàñêóëÿðíûõ çàáîëåâàíèé îáíàðóæèâàåòñÿ ñðå-
äè òó÷íûõ áîëüíûõ ÑÄ2 è ÃÈ, äèñëèïèäåìèåé (ÄË) è
ãèïåðòåíçèåé [2,7,8,10,12]. Çàðóáåæíûìè èññëåäîâà-
òåëÿìè óñòàíîâëåíî, ÷òî ÈÐ è ÃÈ òèïè÷íû äëÿ ëèö ñ
îæèðåíèåì è ÑÄ2 êàê ïðè êàðäèîâàñêóëÿðíûõ çàáî-
ëåâàíèÿõ, òàê è áåç íèõ [4,13]. Òàêèì îáðàçîì, ÈÐ è
ÃÈ èãðàþò çíà÷èìóþ ðîëü â ïàòîãåíåçå ìåòàáîëè÷åñ-
êèõ íàðóøåíèé è, ñîîòâåòñòâåííî, àññîöèèðóþòñÿ ñ
áîëüøèì ðèñêîì ðàçâèòèÿ ÑÄ2 è àòåðîñêëåðîçà.

Äëÿ ÑÄ2 õàðàêòåðíà òàê íàçûâàåìàÿ «ëèïèäíàÿ òðèà-
äà»: óâåëè÷åíèå êîíöåíòðàöèè òðèãëèöåðèäîâ (ÒÃ),
ñíèæåíèå óðîâíÿ õîëåñòåðèíà ëèïîïðîòåèíîâ âûñî-
êîé ïëîòíîñòè (ËÏÂÏ) è ïðåîáëàäàíèå â êðîâè ìåë-
êèõ ïëîòíûõ ÷àñòèö ëèïîïðîòåèíîâ íèçêîé ïëîòíîñ-
òè (ËÏÍÏ) ôåíîòèïà Â ïðè îòíîñèòåëüíî íåâûñîêîì
çíà÷åíèè ËÏÍÏ. Ìåëêèå ïëîòíûå ÷àñòèöû ËÏÍÏ
áîëüøå ïîäâåðæåíû îêèñëèòåëüíîé ìîäèôèêàöèè, ÷òî
çàìåäëÿåò èõ óäàëåíèå èç ïëàçìû. ÈÐ ïðèâîäèò ê
óâåëè÷åíèþ óðîâíÿ ëèïîïðîòåèíîâ î÷åíü íèçêîé ïëîò-
íîñòè (ËÏÎÍÏ), êîòîðûå ñîäåðæàò ÒÃ â èçáûòî÷íîì
êîëè÷åñòâå. Âòîðè÷íî ñíèæàåòñÿ êîíöåíòðàöèÿ ËÏÂÏ
èç-çà ïîâûøåííîãî ïåðåíîñà ýôèðîâ ÕÑ èç ËÏÂÏ â
ËÏÎÍÏ â îáìåí íà ÒÃ [1]. Èìåþòñÿ äàííûå î êîððåëÿ-
öèîííîé ñâÿçè ÈÐ ñ óðîâíÿìè ËÏÂÏ è ÒÃ [3]. Íåêîòî-
ðûå àâòîðû [3,5] ïîêàçàëè, ÷òî ÈÐ èëè ÃÈ ÿâëÿþòñÿ
ôàêòîðàìè ðèñêà ÈÁÑ. Ìåíåå èçó÷åíà âçàèìîñâÿçü ÈÐ
ñ äðóãèìè ìàêðîâàñêóëÿðíûìè îñëîæíåíèÿìè ÑÄ2.

Èñõîäÿ èç âûøåèçëîæåííîãî, öåëüþ íàøåãî èññëåäî-
âàíèÿ ÿâèëîñü èçó÷åíèå ñâÿçè èíñóëèíîðåçèñòåíòíî-
ñòè ñ îñëîæíåíèÿìè ñàõàðíîãî äèàáåòà òèïà 2 è ìåòà-
áîëè÷åñêèìè è àíòðîïîìåòðè÷åñêèìè ïàðàìåòðàìè.
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Ìàòåðèàë è ìåòîäû. Íàìè èññëåäîâàíû 44 áîëüíûõ
ÑÄ2 (ñð. âîçðàñò – 49,1±8,7 ëåò). Äèçàéí èññëåäîâà-
íèÿ áûë îïðåäåëåí ñëåäóþùèì îáðàçîì: êàæäîìó ïà-
öèåíòó áûëè ðàçúÿñíåíû öåëü è çàäà÷è èññëåäîâàíèÿ,
ïîëó÷åíî èõ ñîãëàñèå íà ó÷àñòèå â èññëåäîâàíèè ñ ãàðàí-
òèåé çàùèòû ñîîòâåòñòâóþùèõ ýòè÷åñêèõ íîðì. Âñåì
ïàöèåíòàì îïðåäåëÿëèñü ñëåäóþùèå êëèíèêî-ëàáîðà-
òîðíûå ïîêàçàòåëè: ãëèêåìèÿ - íàòîùàê è ïîñòïðàí-
äèàëüíî ãëþêîçîîêñèäàöèîííûì ìåòîäîì; Ñ-ïåïòèäå-
ìèÿ – íàòîùàê õåìèëþìèíñöåíòíûì ìåòîäîì; ãëèêî-
çèðîâàííûé ãåìîãëîáèí (HbA1C) - ìåòîäîì áûñòðîé
èîí-îáìåííîé ðåñèí-ñåïàðàöèè; èíäåêñû β-êëåòî÷íîé
ôóíêöèè (HOMA-%B), ÷óâñòâèòåëüíîñòü ê èíñóëèíó
(HOMA-%S) è èíñóëèíîðåçèñòåíòíîñòè (HOMA-IR)
- ïî ìîäåëè HOMA [4]; ïîêàçàòåëè ëèïèäíîãî îáìå-

íà: îáùèé õîëåñòåðèí (ÎÕ), ÒÃ, ËÏÂÏ, ËÏÍÏ,
ËÏÎÍÏ è èíäåêñ àòåðîãåííîñòè (ÈÀ) - áèîõèìè÷åñ-
êèì ìåòîäîì; èíäåêñ ìàññû òåëà (ÈÌÒ), îêðóæíîñòü
òàëèè (ÎÒ); ïîêàçàòåëè àðòåðèàëüíîãî äàâëåíèÿ (ÀÄ).

I ãðóïïó ñîñòàâèëè 32 ïàöèåíòà, ó êîòîðûõ ñðåäíèé
ïîêàçàòåëü HOMA-IR ñîñòàâèë 2,6±0,8, II ãðóïïó - 12
ïàöèåíòîâ ñî ñðåäíèì ïîêàçàòåëåì HOMA-IR 0,9±0,3.

Ïîëó÷åííûå ðåçóëüòàòû îáðàáàòûâàëèñü ìåòîäîì âà-
ðèàöèîííîé ñòàòèñòèêè ñ èñïîëüçîâàíèåì êîìïüþòåð-
íîé ïðîãðàììû STATISTICA, v 6.0 (“StatSoft”, USA).

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïîêàçàòåëè ÷àñòîòû îñ-
ëîæíåíèé è èõ ñóììû â ãðóïïàõ ïðèâåäåíû â òàáëèöå 1.

Òàáëèöà 1. Ïîêàçàòåëè ÷àñòîòû îñëîæíåíèé è èõ ñóììû â ãðóïïàõ

I гðóппà II гðóппà Оñëîæíåíèå n=32 % îò ãðóïïû n=12 % îò ãðóïïû OR (95% CI) 

ÈБÑ 28 87,5% 7 58,3% 0,20 (0,40-0,95) 
Íåâðîëîãè÷åñêèå îñëîæíåíèÿ 24 75,0% 11 91,7% 3,67 (0,41-33,02) 
Èшåìè÷åñêàÿ áîëåçíü íèæíèõ êîíå÷íîñòåé 16 50,0% 8 66,7% 2,00 (0,50-8,00) 
Ñóììà îñëîæíåíèé 
0 2 6,3% 2 8,3% 0,33 (0,04-2,69) 
1 7 21,9% 5 8,3% 0,39 (0,09-1,62) 
2 8 25,0% 5 41,7% 0,46 (0,12-1,89) 
3 15 46,9% 1 8,3% 9,71 (1,12-84,30) 
 

Èç òàáëèöû 1 ÿâñòâóåò, ÷òî ÈÁÑ è âñå 3 îñëîæíåíèÿ
äîñòîâåðíî ÷àùå âñòðå÷àþòñÿ â I ãðóïïå, ò.å. ó ïàöè-
åíòîâ ñ ÈÐ.

Â òàáëèöå 2 ïðèâåäåíû ìåòàáîëè÷åñêèå è àíòðîïîìåò-
ðè÷åñêèå ïîêàçàòåëè áîëüíûõ ïî ãðóïïàì.

Òàáëèöà 2. Ïîêàçàòåëè óãëåâîäíîãî è ëèïèäíîãî îáìåíà,
àðòåðèàëüíîãî äàâëåíèÿ è îæèðåíèÿ â ãðóïïàõ

Пàðàìåòð I гðóппà 
n=32 

II гðóппà 
n=12 p 

C-ïåïòèä, íã/ìë 2,8±0,9 0,8±0,5 <0,001 
Ãëèêåìèÿ íàòîùàê, ìã/äë 201,8±65,0 168,7±63,7 =NS 
HbA1C, % 9,9±1,7 10,4±1,7 =NS 
HOMA-%B 40,5±21,8 44,5±42,5 =NS 
HOMA-%S 35,0±12,4 126,6±56,7 <0,001 
HOMA-IR 2,6±0,8 0,9±0,3 =0,001 
ÎÕ, ìã/äë 244,4±66,7 224,2±72,2 =NS 
ÒÃ, ìã/äë 248,9±72,4 183,5±42,3 =0,005 
ËÏÂÏ, ìã/äë 36,2±6,8 42,8±7,3 =0,008 
ËÏÍÏ, ìã/äë 150,9±58,4 145,4±50,9 =NS 
ËÏÎÍÏ, ìã/äë 57,1±16,3 36,7±14,1 <0,001 
ÈÀ 5,9±2,5 4,2±2,0 =0,041 
Ñèñòîëè÷åñêîå ÀÄ, ìì.ðò.ñò. 138,6±24,4 116,4±20,1 =0,008 
Äèàñòîëè÷åñêîå ÀÄ, ìì.ðò.ñò. 81,3±11,3 74,5±10,4 =NS 
ÈÌÒ, êã/ì2 30,9±4,3 24,6±4,5 <0,001 
ÎÒ, ñì 108,5±11,2 93,3±12,2 <0,001 
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Êàê âèäíî èç òàáëèöû 2, ïîêàçàòåëè ÄË, ÀÄ è îæè-
ðåíèÿ äîñòîâåðíî áîëåå âûðàæåíû â ãðóïïå ïàöè-
åíòîâ ñ ÈÐ.

Êîððåëÿöèîííûé àíàëèç èíäåêñà HOMA-IR ñ ìåòàáî-
ëè÷åñêèìè ïàðàìåòðàìè ïîêàçàë, ÷òî, â îñíîâíîì,  îí
äîñòîâåðíî êîððåëèðóåò ñ ËÏÂÏ (r=-0,452, p=0,009),
ËÏÎÍÏ (r=-0,593, p<0,001) è ÈÀ (r=0,518, p=0,002).

Ðåçóëüòàòû ïðîâåäåííîãî èññëåäîâàíèÿ ïîçâîëÿþò çàê-
ëþ÷èòü, ÷òî ÈÐ äîñòîâåðíî âëèÿåò íà ðàçâèòèå ìàê-
ðîâàñêóëÿðíûõ îñëîæíåíèé ÑÄ2, äîñòîâåðíî óõóäøàÿ
ïîêàçàòåëè óãëåâîäíîãî è ëèïèäíîãî îáìåíà, àðòåðè-
àëüíîãî äàâëåíèÿ è îæèðåíèÿ. Èñõîäÿ èç âûøåèçëî-
æåííîãî, ñäåëàí âûâîä, ÷òî ïðè ëå÷åíèè ÑÄ2, ïîìè-
ìî êîìïåíñàöèè ãëèêåìèè, ïðèîðèòåòîì ÿâëÿåòñÿ ñíè-
æåíèå ÈÐ (âêëþ÷åíèå èíñóëèíñåíñèòàéçåðîâ, ôèçè-
÷åñêàÿ àêòèâíîñòü, ñíèæåíèå ìàññû òåëà, óìåíüøåíèå
åæåäíåâíûõ äîç èíñóëèíà).
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SUMMARY

THE RELATION OF INSULIN RESISTANCE WITH
THE COMPLICATIONS OF DIABETES MELLITUS
TYPE 2 AND METABOLIC PARAMETERS

Lomtadze I., Virsaladze D., Koplatadze M., Mi-
kashavidze T.

Tbilisi State Medical University, Department of Endo-
crinology

The aim of our investigation was to study the relation
of insulin resistance (IR) with the complications of di-
abetes mellitus type 2 (DM2) and metabolic parame-
ters. 44 patients with DM2 (mean age – 49,1±8,7 years)
have been investigated. The parameters of carbohydrate
metabolism, HOMA-indices, parameters of lipid me-
tabolism and blood pressure have been determined. I
group consisted of 32 patients with high mean value of
HOMA-IR (2,6±0,8), ànd II group - 12 patients with
lower mean value of HOMA-IR (0,9±0,3). The IHD
frequency was significantly lower in II group (OR=0,20
(0,40-0,95)); and sum of macrovascular complications
was significantly frequent in I group, i.e. in patients
with IR (OR=9,71 (1,12-84,30)). In patients with IR
serum Ñ-peptide, triglycerides, HDL-cholesterol lev-
els, sistolic blood pressure, body mass index and waist
circumference were significantly differed from analo-
gous parameters of patients without IR. IR significant-
ly impact on the development of macrovascular com-
plications of DM2 and significantly worsen the param-
eters of carbohydrate and lipid metabolism, blood pres-
sure and body mass.

Therefore, we conclude that in addition to the good glyc-
emic control the important goal of the treatment of DM2
is the reduction of insulin resistance (introduction of in-
sulin sensitizing agents, physical activity, body mass re-
duction, the decrease of daily insulin injecting doses).

Key words: diabetes mellitus, complications of diabetes,
insulin resistance, dyslipidemia, HOMA-IR.
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ÑÂßÇÜ ÈÍÑÓËÈÍÎÐÅÇÈÑÒÅÍÒÍÎÑÒÈ Ñ ÎÑ-
ËÎÆÍÅÍÈßÌÈ ÑÀÕÀÐÍÎÃÎ ÄÈÀÁÅÒÀ ÒÈÏÀ
2 È ÌÅÒÀÁÎËÈ×ÅÑÊÈÌÈ ÏÀÐÀÌÅÒÐÀÌÈ

Ëîìòàäçå È.Ë., Âèðñàëàäçå Ä.Ê., Êîïëàòàäçå Ì.Ã.,
Ìèêàøàâèäçå Ò.Ò.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò, äåïàðòàìåíò ýíäîêðèíîëîãèè

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå âçàè-
ìîñâÿçè èíñóëèíîðåçèñòåíòíîñòè ñ îñëîæíåíèÿìè ñà-
õàðíîãî äèàáåòà òèïà 2 è ìåòàáîëè÷åñêèìè è àíòðî-
ïîìåòðè÷åñêèìè ïàðàìåòðàìè.

Íàìè èññëåäîâàíû 44 áîëüíûõ ñàõàðíûì äèàáåòîì
òèïà 2 (ÑÄ2), ñðåäíèé âîçðàñò – 49,1±8,7 ëåò. Âñåì
ïàöèåíòàì îïðåäåëÿëèñü ïîêàçàòåëè óãëåâîäíîãî îá-
ìåíà; èíäåêñû β-êëåòî÷íîé ôóíêöèè (HOMA-%B),
÷óâñòâèòåëüíîñòè ê èíñóëèíó (HOMA-%S) è èíñó-
ëèíîðåçèñòåíòíîñòè (HOMA-IR) ïî ìîäåëè HOMA;

ïîêàçàòåëè ëèïèäíîãî îáìåíà è àðòåðèàëüíîãî äàâ-
ëåíèÿ. I ãðóïïó ñîñòàâèëè 32 ïàöèåíòà, ó êîòîðûõ
ñðåäíèé ïîêàçàòåëü HOMA-IR ñîñòàâèë 2,6±0,8,
II ãðóïïó - 12 ïàöèåíòîâ, ó êîòîðûõ ñðåäíèé ïîêàçà-
òåëü HOMA-IR ñîñòàâèë 0,9±0,3. ÈÁÑ äîñòîâåðíî
ðåæå âñòðå÷àåòñÿ âî II ãðóïïå (OR=0,20 (0,40-0,95));
ìàêðîâàñêóëÿðíûå îñëîæíåíèÿ äîñòîâåðíî ÷àùå
âñòðå÷àþòñÿ â I ãðóïïå, ò.å. ó ïàöèåíòîâ ñ èíñóëèí-
ðåçèñòåíòíîñòüþ (ÈÐ) - OR=9,71 (1,12-84,30). Ó ïà-
öèåíòîâ ñ ÈÐ ïîêàçàòåëè Ñ-ïåïòèäà, òðèãëèöåðèäîâ
è õîëåñòåðèíà ëèïîïðîòåèíîâ âûñîêîé ïëîòíîñòè,
ñèñòîëè÷åñêîãî àðòåðèàëüíîãî äàâëåíèÿ, èíäåêñà
ìàññû òåëà è îêðóæíîñòè òàëèè äîñòîâåðíî îòëè÷à-
þòñÿ îò òàêîâûõ ó ïàöèåíòîâ áåç èíñóëèíðåçèñòåíò-
íîñòè. ÈÐ äîñòîâåðíî âëèÿåò íà ñòàíîâëåíèå ìàêðî-
âàñêóëÿðíûõ îñëîæíåíèé ÑÄ2, äîñòîâåðíî óõóäøàÿ
ïîêàçàòåëè óãëåâîäíîãî è ëèïèäíîãî îáìåíà, àðòå-
ðèàëüíîãî äàâëåíèÿ è ìàññû òåëà. Èñõîäÿ èç âûøå-
èçëîæåííîãî, ñäåëàí âûâîä, ÷òî ïðè ëå÷åíèè ÑÄ2, ïî-
ìèìî êîìïåíñàöèè ãëèêåìèè, ïðèîðèòåòîì ÿâëÿåòñÿ
ñíèæåíèå ÈÐ (âêëþ÷åíèå èíñóëèíñåíñèòàéçåðîâ, ôè-
çè÷åñêàÿ àêòèâíîñòü, ñíèæåíèå ìàññû òåëà, óìåíü-
øåíèå åæåäíåâíûõ äîç èíñóëèíà).

ÂËÈßÍÈÅ ÂÛÑÎÊÈÕ ÓÐÎÂÍÅÉ ÝÍÄÎÃÅÍÍÎÃÎ È ÝÊÇÎÃÅÍÍÎÃÎ
 ÈÍÑÓËÈÍÀ ÍÀ ÎÑËÎÆÍÅÍÈß ÑÀÕÀÐÍÎÃÎ ÄÈÀÁÅÒÀ ÒÈÏÀ 2

È ÌÅÒÀÁÎËÈ×ÅÑÊÈÅ ÏÀÐÀÌÅÒÐÛ

Ëîìòàäçå È.Ë., Âèðñàëàäçå Ä.Ê., Êîïëàòàäçå Ì.Ã., Äæàíáåðèäçå Ê.Ø.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò ýíäîêðèíîëîãèè

Êëþ÷åâûì ìåõàíèçìîì â ïàòîãåíåçå ìåòàáîëè÷åñêî-
ãî ñèíäðîìà ÿâëÿþòñÿ èíñóëèíîðåçèñòåíòíîñòü (ÈÐ)
è ãèïåðèíñóëèíåìèÿ (ÃÈ), êîòîðûå ñïîñîáñòâóþò ðàç-
âèòèþ êàê ìåòàáîëè÷åñêèõ, òàê è ñåðäå÷íî-ñîñóäèñ-
òûõ íàðóøåíèé. Â íàñòîÿùåå âðåìÿ èçûñêèâàþòñÿ
ñðåäñòâà, ñïîñîáñòâóþùèå ëó÷øåé êîìïåíñàöèè óêà-
çàííûõ íàðóøåíèé ó áîëüíûõ ñàõàðíûì äèàáåòîì òèïà
2 (ÑÄ2) è ñíèæåíèþ ÈÐ - çíà÷èìîãî ôàêòîðà â ðàçâè-
òèè àíãèîïàòèé [6].

Â ïðàêòèêå ÷àñòî âñòðå÷àþòñÿ ñëó÷àè, êîãäà ïðè ÑÄ2
äëÿ ïðåîäîëåíèÿ èíñóëèíîðåçèñòåíòíîñòè è êîìïåí-

ñàöèè ãëèêåìèè âñå áîëåå ïîâûøàþò åæåäíåâíûå äîçû
èíñóëèíà. Ïðè òàêèõ îáñòîÿòåëüñòâàõ, òàê èëè èíà÷å,
óäàåòñÿ äîñòè÷ü êîìïåíñàöèè óãëåâîäíîãî îáìåíà,
õîòÿ ÷àñòî âðåìåííî. Îäíàêî, ìåíåå èçâåñòíî î âëèÿ-
íèè èçáûòî÷íûõ äîç èíñóëèíà íà ðàçâèòèå ìàêðîâàñ-
êóëÿðíûõ îñëîæíåíèé ÑÄ2 è ìåòàáîëè÷åñêèå ïîêàçà-
òåëè. Àòåðîñêëåðîòè÷åñêîå ïîâðåæäåíèå êðóïíûõ ñî-
ñóäîâ ÿâëÿåòñÿ ñëåäñòâèåì íàðóøåíèÿ ëèïèäíîãî îá-
ìåíà è òðóäíî ïðåäïîëîæèòü, ÷òî êîíòðîëü òîëüêî çà
ãèïåðãëèêåìèåé ñïîñîáåí ñíèçèòü ïîâûøåííûé ðèñê
ìàêðîàíãèîïàòèé (èøåìèÿ ìèîêàðäà, èíñóëüò, ïåðåìå-
æàþùàÿñÿ õðîìîòà) [1].
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Õîðîøî èçâåñòíî, ÷òî ÷àñòî ó áîëüíûõ ÑÄ2, íàõîäÿ-
ùèõñÿ íà èíñóëèíîòåðàïèè, íàáëþäàåòñÿ èíñóëèíîðå-
çèñòåíòíîñòü. Ìíîæåñòâî àâòîðîâ [3-5,7] ïîêàçàëè, ÷òî
ÈÐ èëè ÃÈ ÿâëÿåòñÿ ïðîãíîñòè÷åñêèì ôàêòîðîì ðàç-
âèòèÿ àðòåðèàëüíîé ãèïåðòåíçèè (ÀÃ) è ÈÁÑ. Èìåþòñÿ
íåêîòîðûå äàííûå î òîì, ÷òî èíñóëèíîòåðàïèÿ ïðè
ÑÄ2 àññîöèèðîâàíà ñ ïîâûøåííûì ðèñêîì ÈÁÑ è
ñìåðòíîñòè [10]. Íåäàâíî ïîÿâèëèñü ñâåäåíèÿ î òîì,
÷òî ÃÈ ìîæåò ÿâëÿòüñÿ íå òîëüêî ðåçóëüòàòîì, íî è
ïðè÷èíîé ÈÐ [9]. Åñëè íà ôîíå èíñóëèíîòåðàïèè îá-
íàðóæèâàþòñÿ ÃÈ, ïðèáàâëåíèå ìàññû òåëà, îêðóæ-
íîñòè òàëèè (ÎÒ), àðòåðèàëüíîãî äàâëåíèÿ, íåëüçÿ
ñóäèòü îá óñïåøíîì ëå÷åíèè.

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå âîç-
äåéñòâèÿ âûñîêèõ óðîâíåé ýíäîãåííîãî è ýêçîãåííî-
ãî èíñóëèíà íà îñëîæíåíèÿ ñàõàðíîãî äèàáåòà òèïà 2
è ìåòàáîëè÷åñêèå ïàðàìåòðû.

Ìàòåðèàë è ìåòîäû. Íàìè èññëåäîâàíû 62 áîëüíûõ
ÑÄ2 (ñð. âîçðàñò – 50,2±9,7 ëåò), íàõîäÿùèõñÿ íà èç-
áûòî÷íûõ äîçàõ èíñóëèíà.

Äèçàéí èññëåäîâàíèÿ áûë îïðåäåëåí ñëåäóþùèì îá-
ðàçîì: êàæäîìó ïàöèåíòó ðàçúÿñíåíû öåëü è çàäà÷è
èññëåäîâàíèÿ, ïîëó÷åíî èõ ñîãëàñèå íà ó÷àñòèå è ãà-
ðàíòèðîâàíà çàùèòà ýòè÷åñêèõ íîðì. Âñåì ïàöèåíòàì
îïðåäåëÿëèñü íèæåïðèâåäåííûå êëèíèêî-ëàáîðàòîð-
íûå ïîêàçàòåëè: ãëèêåìèÿ - íàòîùàê è ïîñòïðàíäèàëü-
íî ãëþêîçîîêñèäàöèîííûì ìåòîäîì; Ñ-ïåïòèäåìèÿ –

íàòîùàê õåìèëþìèíñöåíòíûì ìåòîäîì; ãëèêîçèðî-
âàííûé ãåìîãëîáèí (HbA1C) - ìåòîäîì áûñòðîé èîí-
îáìåííîé ðåñèí-ñåïàðàöèè; èíäåêñû β-êëåòî÷íîé
ôóíêöèè (HOMA-%B), ÷óâñòâèòåëüíîñòü ê èíñóëèíó
(HOMA-%S) è èíñóëèíîðåçèñòåíòíîñòè (HOMA-IR)
- ïî ìîäåëè HOMA [6]; ïîêàçàòåëè ëèïèäíîãî îáìå-
íà: îáùèé õîëåñòåðèí (ÎÕ), òðèãëèöåðèäû (ÒÃ), õî-
ëåñòåðèí ëèïîïðîòåèíîâ âûñîêîé ïëîòíîñòè (ËÏÂÏ),
õîëåñòåðèí ëèïîïðîòåèíîâ íèçêîé ïëîòíîñòè (ËÏÍÏ),
õîëåñòåðèí ëèïîïðîòåèíîâ î÷åíü íèçêîé ïëîòíîñòè
(ËÏÎÍÏ) è èíäåêñ àòåðîãåííîñòè (ÈÀ) - áèîõèìè÷åñ-
êèì ìåòîäîì; èíäåêñ ìàññû òåëà (ÈÌÒ), îêðóæíîñòü
òàëèè (ÎÒ); ïîêàçàòåëè àðòåðèàëüíîãî äàâëåíèÿ (ÀÄ).

I ãðóïïó ñîñòàâèëè 19 ïàöèåíòîâ ñ âûñîêèìè óðîâíÿ-
ìè ýíäîãåííîãî (Ñ-ïåïòèä – 3,3±0,5 íã/ìë) è äîçàìè
ýêçîãåííîãî èíñóëèíà (65,2±17,7 åä.), II ãðóïïó - 26
ïàöèåíòîâ ñî ñðåäíèìè óðîâíÿìè ýíäîãåííîãî (Ñ-ïåï-
òèä – 1,6±0,8 íã/ìë) è äîçàìè ýêçîãåííîãî èíñóëèíà
(48,7±11,7 åä.), III ãðóïïó - 17 ïàöèåíòîâ ñ ìàëûìè
óðîâíÿìè ýíäîãåííîãî (Ñ-ïåïòèä – 0,4±0,4 íã/ìë) è
äîçàìè ýêçîãåííîãî èíñóëèíà (36,3±5,7 åä.).

Ïîëó÷åííûå ðåçóëüòàòû áûëè îáðàáîòàíû ìåòîäîì
âàðèàöèîííîé ñòàòèñòèêè ñ ïîìîùüþ êîìïüþòåðíîé
ïðîãðàììû STATISTICA, v 6.0 («StatSoft», USA).

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïîêàçàòåëè ÷àñòîòû
îñëîæíåíèé è èõ ñóììû â ãðóïïàõ ïðèâåäåíû â òàá-
ëèöå 1.

Òàáëèöà 1. Ïîêàçàòåëè ÷àñòîòû îñëîæíåíèé è èõ ñóììû â ãðóïïàõ

I ãðóïïà II ãðóïïà III ãðóïïà 
Îñëîæíåíèя 

n=19 (% îò ãðóïïû) n=26(% îò ãðóïïû) n=17 (% îò ãðóïïû) 
ÈÁÑ 

 15 (78,9%) 10 (38,5%) 7 (41,2%) 

 OR (1-2)=6,00 (95%CI - 1,54-23,30); 
OR (1-3)=5,36 (95%CI - 1,24-23,21), 

Íåâðîëîãè÷åñêèå îñëîæíåíèÿ 
 19 (100,0%) 16 (61,5%) 13 (76,5%) 

Èøåìè÷åñêàÿ áîëåçíü íèæíèõ êîíå÷íîñòåé 
 15 (78,9%) 9 (34.6%) 10 (58,8%) 

 OR (1-2)=7,08 (95%CI - 1,80-27,80); 
OR (1-3)=5,36 (95%CI - 1,24-23,21), 

Ñóììà îñëîæíåíèé    
15 (78,9%) 7 (26,9%) 6 (35,3%) 

3 OR (1-2)=10,20 (95%CI - 2,50-41,39); 
OR (1-3)=8,13 (95%CI - 1,87-35,23), 

 
Èç òàáëèöû 1 ñëåäóåò, ÷òî ÈÁÑ, èøåìè÷åñêàÿ áîëåçíü
íèæíèõ êîíå÷íîñòåé è âñå 3 îñëîæíåíèÿ äîñòîâåðíî
÷àùå âñòðå÷àþòñÿ â I ãðóïïå, ò.å. ó ïàöèåíòîâ ñ ÃÈ.

Â òàáëèöå 2 ïðèâåäåíû ìåòàáîëè÷åñêèå è àíòðîïîìåò-
ðè÷åñêèå ïîêàçàòåëè â ãðóïïàõ.
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Òàáëèöà 2. Ïîêàçàòåëè óãëåâîäíîãî è ëèïèäíîãî îáìåíà,
àðòåðèàëüíîãî äàâëåíèÿ è ìàññû òåëà â ãðóïïàõ

Ïàðàìåòð 
 

I ãðóïïà 
n=19 

II ãðóïïà 
n=26 

III ãðóïïà 
n=17 

Ãëèêåìèÿ íàòîùàê, ìã/äë 210,9±69,8 207,1±69,9 195,2±79,2 
HbA1C, % 12,9±4,5 11,8±2,1 12,4±2,8 

78,8±35,9 18,2±15,6 14,8±26,5 HOMA-%B 
P1-2<0,001; p1-3<0,001 

35,0±10,7 46,8±10,2 137,8±56,4 HOMA-%S 
p1-2<0,001; p1-3<0,001; p2-3<0,001 

2,8±0,8 2,1±1,2 0,7±0,3 HOMA-IR 
p1-2=0,024; p1-3<0,001; p2-3<0,001 

ÎÕ, ìã/äë 232,9±50,2 253,2±68,1 205,8±68,2 
37,3±6,3 37,5±7,7 44,9±8,7 ËÏÂÏ, ìã/äë 

p1-3=0,005; p2-3=0,006 
ËÏÍÏ, ìã/äë 147,0±55,3 163,4±58,2 136,4±59,5 

48,4±14,4 52,1±38,8 26,0±13,9 ËÏÎÍÏ, ìã/äë 
p1-3<0,001; p2-3=0,011 

241,7±72,0 226,7±117,6 128,1±70,5 ÒÃ, ìã/äë 
p1-3<0,001; p2-3=0,005 

5,5±2,2 6,1±3,1 3,8±1,9 ÈÀ 
p1-3=0,018; p2-3=0,009 

Ñèñòîëè÷åñêîå ÀÄ, ìì.ðò.ñò. 154,7±19,8 144,8±17,7 144,4±36,6 
Äèàñòîëè÷åñêîå ÀÄ, ìì.ðò.ñò. 86,8±10,0 86,2±9,5 81,5±11,7 

34,0±4,7 31,5±5,0 27,8±5,5 ÈÌÒ, êã/ì2 
p1-3<0,001; p2-3=0,028 

115,8±11,9 109,3±10,1 101,2±12,8 ÎÒ, ñì 
p1-3<0,001; p2-3=0,014 

 
Êàê âèäíî èç òàáëèöû 2, ïîêàçàòåëè óãëåâîäíîãî îá-
ìåíà äîñòîâåðíî íå îòëè÷àþòñÿ â ãðóïïàõ. Ïîêàçàòå-
ëè HOMA-èíäåêñîâ, ëèïèäíîãî îáìåíà è ìàññû òåëà
áîëåå âûðàæåíû â ãðóïïå ïàöèåíòîâ ñ âûñîêèìè óðîâ-
íÿìè ýíäîãåííîãî è ýêçîãåííîãî èíñóëèíà, à ïàðàìåò-
ðû ÀÄ äîñòîâåðíî íå ðàçëè÷àþòñÿ â ãðóïïàõ.

Ðåçóëüòàòû ïðîâåäåííîãî èññëåäîâàíèÿ ïîçâîëÿþò çàê-
ëþ÷èòü, ÷òî âûñîêèå ïîêàçàòåëè ýíäîãåííîãî è ýêçî-
ãåííîãî èíñóëèíà äîñòîâåðíî âëèÿþò íà ðàçâèòèå ìàê-
ðîâàñêóëÿðíûõ îñëîæíåíèé ÑÄ2 è äîñòîâåðíî óõóä-
øàþò ïîêàçàòåëè ëèïèäíîãî îáìåíà è ìàññû òåëà. Íà
îñíîâàíèè ïîëó÷åííûõ äàííûõ ñäåëàí âûâîä, ÷òî ïðè
ëå÷åíèè ÑÄ2, ïîìèìî êîìïåíñàöèè ãëèêåìèè, âàæíûì
çâåíîì ÿâëÿåòñÿ êîíòðîëü íàä èíñóëèíåìèåé.
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SUMMARY

THE INFLUENCE OF HIGH LEVELS OF ENDOG-
ENOUS AND EXOGENOUS INSULIN ON THE
COMPLICATIONS OF TYPE 2 DIABETES AND
METABOLIC PARAMETERS

Lomtadze I., Virsaladze D., Koplatadze M., Djan-
beridze K.

Tbilisi State Medical University, Department of Endo-
crinology

The aim of our investigation was to study the influence of
high levels of endogenous and exogenous insulin on the
complications of type 2 diabetes and metabolic parame-
ters. 62 patients with DM2 (mean age – 50,2±9,7 years)
have been investigated. The parameters of carbohydrate
metabolism, HOMA-indices, parameters of lipid metabo-
lism, blood pressure, BMI and waist circumference have
been determined. I group consisted of 19 patients with
high levels of endogenous insulin (Ñ-peptide – 3,3±0,5
ng/ml) and daily exogenous insulin doses (65,2±17,7
units); II group - 26 patients with moderate levels of en-
dogenous insulin (Ñ-peptide – 1,6±0,8 ng/ml) and daily
exogenous insulin doses (48,7±11,7 units); and III group
- low levels of endogenous insulin (Ñ-peptide – 0,4±0,4
ng/ml) and daily exogenous insulin doses (36,3±5,7 units).
The IHD frequency was significantly higher in I group in
comparison with II and III [OR=6,00 (1,54-23,30) and
OR=5,36 (1,24-23,21), respectively]; and sum of macrov-
ascular complications was significantly frequent in I group
[OR=10,20 (2,50-41,39) and OR=8,13 (1,87-35,23)). In
patients with high levels of serum Ñ-peptide and daily dos-
es of exogenous insulin HOMA indices, triglycerides, HDL-
cholesterol levels, body mass index and waist circumfer-
ence were significantly differed from analogous parame-
ters of patients of other groups. High values of endogenous
and exogenous insulin significantly impact on the devel-
opment of macrovascular complications of DM2 and sig-
nificantly worsen the parameters of lipid metabolism and
body mass. On the basis of obtained data we conclude that
in addition to the good glycemic control the important goal
of the treatment of DM2 is the control of insulinemia.

Key words: diabetes mellitus, complications of diabetes,
insulin resistance, dyslipidemia, CHD.

ÐÅÇÞÌÅ

ÂËÈßÍÈÅ ÂÛÑÎÊÈÕ ÓÐÎÂÍÅÉ ÝÍÄÎÃÅÍÍÎ-
ÃÎ È ÝÊÇÎÃÅÍÍÎÃÎ ÈÍÑÓËÈÍÀ ÍÀ ÎÑËÎÆ-
ÍÅÍÈß ÑÀÕÀÐÍÎÃÎ ÄÈÀÁÅÒÀ ÒÈÏÀ 2 È ÌÅ-
ÒÀÁÎËÈ×ÅÑÊÈÅ ÏÀÐÀÌÅÒÐÛ

Ëîìòàäçå È.Ë., Âèðñàëàäçå Ä.Ê., Êîïëàòàäçå Ì.Ã.,
Äæàíáåðèäçå Ê.Ø.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò, äåïàðòàìåíò ýíäîêðèíîëîãèè

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå âîç-
äåéñòâèÿ âûñîêèõ óðîâíåé ýíäîãåííîãî è ýêçîãåííî-
ãî èíñóëèíà íà îñëîæíåíèÿ ñàõàðíîãî äèàáåòà òèïà 2
è ìåòàáîëè÷åñêèå ïàðàìåòðû.

Íàìè èññëåäîâàíû 62 áîëüíûõ ñàõàðíûì äèàáåòîì
òèïà 2 (ÑÄ2), ñðåäíèé âîçðàñò – 50,2±9,7 ëåò. Âñåì
ïàöèåíòàì îïðåäåëÿëèñü ïîêàçàòåëè óãëåâîäíîãî îá-
ìåíà; èíäåêñû β-êëåòî÷íîé ôóíêöèè (HOMA-%B),
÷óâñòâèòåëüíîñòü ê èíñóëèíó (HOMA-%S) è èíñó-
ëèíîðåçèñòåíòíîñòè (HOMA-IR) ïî ìîäåëè HOMA;
ïîêàçàòåëè ëèïèäíîãî îáìåíà è àðòåðèàëüíîãî äàâ-
ëåíèÿ. I ãðóïïó ñîñòàâèëè 19 ïàöèåíòîâ ñ âûñîêè-
ìè óðîâíÿìè ýíäîãåííîãî (Ñ-ïåïòèä – 3,3±0,5 íã/ìë)
è äîçàìè ýêçîãåííîãî èíñóëèíà (65,2±17,7 åä.),
II ãðóïïó - 26 ïàöèåíòîâ ñî ñðåäíèìè óðîâíÿìè ýí-
äîãåííîãî (Ñ-ïåïòèä – 1,6±0,8 íã/ìë) è äîçàìè ýê-
çîãåííîãî èíñóëèíà (48,7±11,7 åä.), III ãðóïïó -
17 ïàöèåíòîâ ñ ìàëûìè óðîâíÿìè ýíäîãåííîãî (Ñ-ïåï-
òèä – 0,4±0,4 íã/ìë) è äîçàìè ýêçîãåííîãî èíñóëèíà
(36,3±5,7 åä.). Èøåìè÷åñêàÿ áîëåçíü ñåðäöà äîñòî-
âåðíî ÷àùå âñòðå÷àåòñÿ â I ãðóïïå ïî ñðàâíåíèþ ñî
II è III ãðóïïàìè (OR=6,00 (1,54-23,30) è OR=5,36
(1,24-23,21), ñîîòâåòñòâåííî); ìàêðîâàñêóëÿðíûå îñ-
ëîæíåíèÿ òàêæå äîñòîâåðíî ÷àùå îáíàðóæèâàþòñÿ
â I ãðóïïå (OR=10,20 (2,50-41,39) è OR=8,13
(1,87-35,23), ñîîòâåòñòâåííî). Ó ïàöèåíòîâ ñ âûñî-
êèìè ïîêàçàòåëÿìè Ñ-ïåïòèäà è åæåäíåâíûõ äîç ýê-
çîãåííîãî èíñóëèíà HOMA-èíäåêñû, óðîâíè òðè-
ãëèöåðèäîâ è õîëåñòåðèíà ëèïîïðîòåèäîâ âûñîêîé
ïëîòíîñòè, èíäåêñû ìàññû òåëà è îêðóæíîñòè òà-
ëèè äîñòîâåðíî îòëè÷àþòñÿ îò ïàðàìåòðîâ ïàöèåí-
òîâ îñòàëüíûõ ãðóïï. Âûñîêèå ïîêàçàòåëè ýíäîãåí-
íîãî è ýêçîãåííîãî èíñóëèíà äîñòîâåðíî âëèÿþò íà
ñòàíîâëåíèå ìàêðîâàñêóëÿðíûõ îñëîæíåíèé ÑÄ2 è
äîñòîâåðíî óõóäøàþò ïîêàçàòåëè ëèïèäíîãî îáìå-
íà è ìàññû òåëà. Íà îñíîâàíèè ïîëó÷åííûõ äàííûõ
ñäåëàí âûâîä, ÷òî ïðè ëå÷åíèè ÑÄ2, ïîìèìî êîì-
ïåíñàöèè ãëèêåìèè, âàæíûì çâåíîì ÿâëÿåòñÿ êîíò-
ðîëü íàä èíñóëèíåìèåé.
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Õðîíè÷åñêàÿ ñåðäå÷íàÿ íåäîñòàòî÷íîñòü (ÕÑÍ) -êëè-
íè÷åñêèé ñèíäðîì, îáóñëîâëåííûé ïîâðåæäåíèåì ìè-
îêàðäà ðàçëè÷íîé ýòèîëîãèè, õàðàêòåðèçóþùèéñÿ ïðî-
ãðåññèðóþùåé ñèñòîëè÷åñêîé è/èëè äèàñòîëè÷åñêîé
äèñôóíêöèåé ìèîêàðäà. ÕÑÍ ñîïóòñòâóåò âûñîêèé
óðîâåíü ñìåðòíîñòè, ïî äàííûì íåêîòîðûõ àâòîðîâ,
ïðåâûøàþùèé ñìåðòíîñòü îò îíêîëîãè÷åñêèõ çàáî-
ëåâàíèé [6]. Íåîáõîäèìî òàêæå îòìåòèòü íåïðåðûâ-
íîå óâåëè÷åíèå ÷èñëà ïàöèåíòîâ ñ ýòèì ñèíäðîìîì â
ðàçâèòûõ ñòðàíàõ [5,7]. Â ñâÿçè ñ ýòèì âûÿâëåíèå è
óãëóáëåííîå èññëåäîâàíèå íîâûõ àñïåêòîâ ìíîãîôàê-
òîðíîãî ïàòîãåíåçà ÕÑÍ è ïîèñê íîâûõ ìåòîäîâ ïðå-
âåíöèè è ëå÷åíèÿ ýòîãî ñèíäðîìà ÿâëÿþòñÿ àêòóàëü-
íîé ìåäèêî-ñîöèàëüíîé ïðîáëåìîé.

Â ïîñëåäíåå âðåìÿ âíèìàíèå ó÷åíûõ ïðèâëåêàþò
âîïðîñû ìåòàáîëèçìà ìèîêàðäà è âûÿâëåíèå íîâûõ
òåðàïåâòè÷åñêèõ ïóòåé, íàïðàâëåííûõ íà êîððåêöèþ
èõ íàðóøåíèé, îáíàðóæèâàþùèõñÿ ïðè ÕÑÍ. Èçâå-
ñòíî, ÷òî îñíîâíûì ôàêòîðîì, ñïîñîáñòâóþùèì ïå-
ðåõîäó êîìïåíñèðóåìîé ÕÑÍ â äåêîìïåíñèðóåìóþ
ñòàäèþ, ÿâëÿåòñÿ ðåìîäåëèðîâàíèå ìèîêàðäà [9]. Ðå-
ìîäåëèðîâàíèå ìèîêàðäà ïðîÿâëÿåòñÿ êàê â ñòðóêòóð-
íûõ èçìåíåíèÿõ êàðäèîìèîöèòîâ è óâåëè÷åíèè ãåî-
ìåòðè÷åñêèõ ðàçìåðîâ êàìåð ñåðäöà, òàê è ôóíêöèî-
íàëüíûõ èçìåíåíèÿõ, ñîïðîâîæäàþùèõñÿ ñïåöèôè-
÷åñêèìè íàðóøåíèÿìè ìåòàáîëèçìà ìèîêàðäà â óñ-
ëîâèÿõ õðîíè÷åñêîé ãèïîïåðôóçèè. Íàèáîëåå çíà÷è-
ìûå èçìåíåíèÿ â ïðîöåññå ðåìîäåëèðîâàíèÿ ìèîêàð-
äà ïðîèñõîäÿò íà êëåòî÷íîì è ñóáêëåòî÷íîì óðîâ-
íÿõ, ãäå çàêëàäûâàåòñÿ îñíîâà äëÿ ôîðìèðîâàíèÿ
ìàêðîñòðóêòóðíûõ ñäâèãîâ, âïîñëåäñòâèè ñïîñîá-
ñòâóþùèõ ðàçâèòèþ ÕÑÍ; ïðè÷åì ìíîãèå èç ýòèõ
èçìåíåíèé ñâÿçàíû ñ íàðóøåíèåì ýíåðãåòè÷åñêîãî
ìåòàáîëèçìà êàðäèîìèîöèòîâ.

Ñíèæåíèå îêñèãåíàöèè êàðäèîìèîöèòîâ âûçûâàåò
óãíåòåíèå àýðîáíîãî ñèíòåçà ÀÒÔ. Êîìïåíñàòîðíàÿ
àêòèâàöèÿ ýíåðãîãåíåçà â èøåìè÷åñêîì ìèîêàðäå
âîñïîëíÿåòñÿ óñèëåíèåì ãëèêîëèçà, ñîïðîâîæäàþ-
ùèìñÿ áûñòðûì èñòîùåíèåì çàïàñîâ ãëèêîãåíà. Â
ðåçóëüòàòå íàêàïëèâàåòñÿ ëàêòàò, ðàçîáùàåòñÿ îêèñ-
ëèòåëüíîå ôîñôîðèëèðîâàíèå, ðàçâèâàþòñÿ ëàêòî-
àöèäîç è ïåðåãðóçêà êàðäèîìèîöèòîâ èîíàìè Ñà2+.
Ëàêòîàöèäîç àêòèâèðóåò ôîñôîëèïàçó À2, îáóñëîâ-
ëèâàþùóþ ïîâðåæäåíèå ìåìáðàííûõ ñòðóêòóð è
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Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò

èíèöèèðóåò ïðîöåññû ïåðåêèñíîãî îêèñëåíèÿ ëèïè-
äîâ. Â ðåçóëüòàòå ôîðìèðóåòñÿ ãèïîêñè÷åñêèé òèï
ìåòàáîëèçìà ìèîêàðäà.

M. van Bilsen è ñîàâòîðû [12] â 2004 ã. âïåðâûå ââåëè
òåðìèí «ìåòàáîëè÷åñêîå ðåìîäåëèðîâàíèå», êîòîðûé
âêëþ÷àåò öåëûé ðÿä ïàòîãåíåòè÷åñêèõ ôàêòîðîâ. Ó÷è-
òûâàÿ øèðîêèå äåáàòû, êàñàþùèåñÿ ìåòàáîëè÷åñêîé
äèñôóíêöèè ïðè ÕÑÍ, íàìè âûäåëåíû íåêîòîðûå íàè-
áîëåå çíà÷èìûå ïàòîãåíåòè÷åñêèå àñïåêòû ýòîãî ñèí-
äðîìà. Âàæíåéøèì êëàññè÷åñêèì ïðîÿâëåíèåì «ìå-
òàáîëè÷åñêîãî ðåìîäåëèðîâàíèÿ» ïðè ÕÑÍ ÿâëÿþò-
ñÿ èçìåíåíèÿ ýíåðãåòè÷åñêîãî ìåòàáîëèçìà ìèîêàð-
äà, ñâÿçàííîãî ñ êëåòî÷íûì ýíåðãîäåôèöèòîì, íàðó-
øåíèåì ôóíêöèîíèðîâàíèÿ ìèòîõîíäðèé è ïåðåõî-
äîì ìèîêàðäà íà óòèëèçàöèþ ñâîáîäíûõ æèðíûõ êèñ-
ëîò. Ìîæíî âûäåëèòü 3 îñíîâíûõ àñïåêòà íàðóøå-
íèÿ ýíåðãåòè÷åñêîãî ìåòàáîëèçìà ìèîêàðäà ïðè
ÕÍÑ: íàðóøåíèå îáðàçîâàíèÿ, òðàíñïîðòà è èñïîëü-
çîâàíèÿ ýíåðãèè.

Âòîðûì ïðîÿâëåíèåì «ìåòàáîëè÷åñêîãî ðåìîäåëèðî-
âàíèÿ» ÿâëÿåòñÿ èçìåíåíèå àêòèâíîñòè âíóòðèêëåòî÷-
íûõ ôåðìåíòîâ, âûïîëíÿþùèõ ðåãóëÿòîðíûå ôóíêöèè
- NÎ-ñèíòàçû, ïðîòåèíêèíàçû Ñ, ìèòîãåí-àêòèâèðóå-
ìûõ ïðîòåèíêèíàç, èãðàþùèõ çíà÷èìóþ ðîëü â êëå-
òî÷íîì ìåòàáîëèçìå. Ýòè èçìåíåíèÿ ïðîèñõîäÿò ñ ïî-
ìîùüþ ñèñòåìû ÿäåðíûõ òðàíñêðèïöèîííûõ ôàêòî-
ðîâ, ó÷àñòâóþùèõ â ðåãóëÿöèè ýêñïðåññèè ðàçëè÷íûõ
âíóòðèêëåòî÷íûõ áåëêîâ, ìåòàáîëè÷åñêîé àêòèâíîñ-
òè ìåæêëåòî÷íîãî âåùåñòâà è èíòåðñòèöèè ìèîêàðäà,
÷òî ïðèâîäèò ê óñèëåíèþ êîëëàãåíîîáðàçîâàíèÿ ôèá-
ðîáëàñòàìè.

Îñîáîãî âíèìàíèÿ â ïðîöåññå ðåìîäåëèðîâàíèÿ çàñ-
ëóæèâàþò ìîëåêóëÿðíûå èçìåíåíèÿ â êàðäèîìèîöè-
òàõ, îáóñëàâëèâàþùèå èíèöèèàöèþ è óñèëåíèå ïðî-
öåññà àïîïòîçà è íåêðîçà êàðäèîìèîöèòîâ, ÷òî, â îñ-
íîâíîì, ñïîñîáñòâóåò ïðîãðåññèðîâàíèþ êëèíè÷åñêèõ
ïðèçíàêîâ ÕÑÍ. Íåêðîç êàðäèîìèîöèòîâ ÷àùå âîçíè-
êàåò â ðåçóëüòàòå äëèòåëüíîé èøåìèè ìèîêàðäà. Àïîï-
òîç - ýíåðãîçàâèñèìûé ïðîöåññ êëåòî÷íîé ãèáåëè, àñ-
ñîöèèðîâàííûé ñ ýêñïðåññèåé ñïåöèôè÷åñêèõ ðåöåï-
òîðîâ íà ïîâåðõíîñòè êëåòêè, îáëàäàþùèõ ïîâûøåí-
íûì ñðîäñòâîì ñ öèðêóëèðóþùèì ïðîâîñïàëèòåëü-
íûì öèòîêèíîì [3].
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Âàæíàÿ ðîëü â ïðîãðåññèðîâàíèè ÕÑÍ ïðèíàäëåæèò
íå òîëüêî ìåòàáîëè÷åñêèì èçìåíåíèÿì êàðäèîìèîöè-
òîâ, íî è ýëåìåíòàì ñòðîìû ìèîêàðäèàëüíîé òêàíè,
ïðåäñòàâëåííûõ êàê êëåòêàìè (ôèáðîáëàñòû, ìàêðî-
ôàãè), òàê è ôèáðèëëÿðíûìè ñòðóêòóðàìè (êîëëàãåí,
ýëàñòèí è ò.ä.). Ýòè èçìåíåíèÿ ðàçâèâàþòñÿ ïîñðåä-
ñòâîì äâóõ, îäíîâðåìåííî ïðîòåêàþùèõ ïðîöåññîâ –
èíòåíñèâíîé ïðîäóêöèè êîëëàãåíà ôèáðîáëàñòàìè, ñ
îäíîé ñòîðîíû, è ïðîòåîëèòè÷åñêîé åãî äåãðàäàöèè -
ñ äðóãîé. Óñèëåíèå êîëëàãåíîîáðàçîâàíèÿ ôèáðîáëà-
ñòàìè, êàê íà ìåñòå ïîâðåæäåíèÿ âìåñòî óòðà÷åííûõ
êàðäèîìèîöèòîâ, òàê è â òîïîãðàôè÷åñêè óäàëåííûõ
îòäåëàõ ñåðäöà, çàïóñêàåòñÿ ïàðàêðèííûì ïóòåì ñèã-
íàëüíûìè ìîëåêóëàìè - àíãèîòåíçèíîì II, ýíäîòåëè-
íîì, àëüäîñòåðîíîì è äð. [6]. Ôèáðîç èíòåðñòèöèÿ
ñîïðîâîæäàåòñÿ ðàçðàñòàíèåì ñîåäèíèòåëüíîé òêàíè
è îáóñëàâëèâàåò ðàçâèòèå ñîêðàòèòåëüíîé äèñôóíêöèè
ñåðäöà ïðè ÕÑÍ. Â ñâîþ î÷åðåäü, ðàñòâîðåíèå êîëëà-
ãåíîâûõ ñøèâîê ìåæäó ñîñåäíèìè ïó÷êàìè êàðäèî-
ìèîöèòîâ, îáóñëîâëåííîå ïðîòåîëèòè÷åñêîé äåãðàäà-
öèåé êîëëàãåíà, ïðèâîäèò ê âçàèìíîìó ñêîëüæåíèþ
êàðäèîìèîöèòîâ ïîä äåéñòâèåì óñèëåííîãî ïðè ÕÑÍ
íàïðÿæåíèÿ â ñòåíêå æåëóäî÷êà [13]. Èìåííî ýòîò ïðî-
öåññ ïðèâîäèò ê óâåëè÷åíèþ îáúåìà æåëóäî÷êîâ è
îäíîâðåìåííîìó èñòîí÷åíèþ èõ ñòåíîê. Ïðîòåîëèòè-
÷åñêàÿ äåãðàäàöèÿ êîëëàãåíà îñóùåñòâëÿåòñÿ ìàòðèê-
ñíûìè ìåòàëëîïðîòåèíàçàìè, êîòîðûå âûðàáàòûâàþò-
ñÿ â ôèáðîáëàñòàõ, ýíäîòåëèîöèòàõ è âîñïàëèòåëüíûõ
êëåòêàõ, â ÷àñòíîñòè, íåéòðîôèëàõ è ìàêðîôàãàõ. Àê-
òèâíîñòü ìàòðèêñíûõ ìåòàëëîïðîòåèíàç, â çíà÷èòåëü-
íîé ìåðå, îïðåäåëÿåòñÿ àêòèâíîñòüþ èõ ïðîôåðìåí-
òîâ è èíòåíñèâíîñòüþ ýêñïðåññèè ñîîòâåòñòâóþùèõ
ãåíîâ. Èíòåíñèôèêàöèÿ òðàíñêðèïöèè ãåíîâ ïðîèñõî-
äèò ïîä äåéñòâèåì òðîìáîöèòàðíîãî ôàêòîðà ðîñòà
ðàçëè÷íûõ âîñïàëèòåëüíûõ öèòîêèíîâ (IL-1, TNF-α),
íàêàïëèâàþùèõñÿ â îðãàíèçìå âñëåäñòâèå îáùåãî ñè-
ñòåìíîãî âîñïàëåíèÿ, õàðàêòåðíîãî äëÿ àòåðîñêëåðî-
çà [2,4]. Íà ñåãîäíÿøíèé äåíü èçâåñòíî äî 14-è ðàç-
ëè÷íûõ òèïîâ ìàòðèêñíûõ ìåòàëëîïðîòåàç.

Ñîãëàñíî èììóíîâîñïàëèòåëüíîé êîíöåïöèè ðàçâèòèÿ
ÕÑÍ, ãåìîäèíàìè÷åñêàÿ ïåðåñòðîéêà è ãèïîêñèÿ, ÿâ-
ëÿþùèåñÿ âàæíûìè çâåíüÿìè ïàòîãåíåçà ýòîãî ñèíä-
ðîìà, èíäóöèðóþò èììóíîëîãè÷åñêèå èçìåíåíèÿ. Ïðè
ýòîì îáðàçóþòñÿ ïðîâîñïàëèòåëüíûå öèòîêèíû: TNF-α,
èíòåðëåéêèí 1, èíòåðëåéêèí 6 [1,2,6]. Â 1990 ã. áûëî
âûÿâëåíî, ÷òî TNF-α ÿâëÿåòñÿ âàæíåéøèì ìàðêåðîì,
à òàêæå îäíîé èç ïðè÷èí ðàçâèòèÿ ñåðäå÷íîé íåäîñòà-
òî÷íîñòè [2,4,6]. Óñòàíîâëåíî, ÷òî ïîâûøåííûé óðî-
âåíü TNF-α àêòèâèçèðóåò ðåíèí-àíãèîòåíçèí-àëüäåñ-
òåðîíîâóþ ñèñòåìó, àññîöèèðóåòñÿ ñ IV ôóíêöèîíàëü-
íûì êëàññîì ÕÑÍ è ÿâëÿåòñÿ íåçàâèñèìûì ïðåäèêòî-
ðîì íåáëàãîïðèÿòíîãî ïðîãíîçà òå÷åíèÿ çàáîëåâàíèÿ
[13]. Èçáûòî÷íàÿ ïðîäóêöèÿ öèòîêèíîâ ìîæåò ïðîèñ-
õîäèòü â ìèîêàðäå, ýêñòðàìèîêàðäèàëüíîì ïðîñòðàí-
ñòâå ïîä âîçäåéñòâèåì áàêòåðèàëüíûõ ýíäîòîêñèíîâ

[3]. Ìèîêàðäèàëüíàÿ ïðîäóêöèÿ öèòîêèíîâ îáúÿñíÿ-
åò ðàçâèòèå ÕÍÑ ñ ïîçèöèé ãåìîäèíàìè÷åñêîé ïåðå-
ñòðîéêè â âèäå ïîâûøåííîãî óðîâíÿ êîíå÷íî-äèàñòî-
ëè÷åñêîãî äàâëåíèÿ â ïîëîñòè ëåâîãî æåëóäî÷êà, ÷òî
ïðèâîäèò ê ñîñòîÿíèþ äèàñòîëè÷åñêîãî ñòðåññà. Ãè-
ïîòåçà ýêñòðàìèîêàðäèàëüíîé ïðîäóêöèè öèòîêèíîâ
îáúÿñíÿåò âîçíèêíîâåíèå ýíäîòåëèàëüíîé äèñôóíê-
öèè, íàðóøåíèÿ ýíäîòåëèéçàâèñèìîé äèëàòàöèè ñî-
ñóäîâ, òêàíåâîé ãèïîêñèè, óâåëè÷åíèÿ óðîâíÿ ñâîáîä-
íûõ ðàäèêàëîâ âñëåäñòâèå ïîâðåæäåíèÿ ìèîêàðäà è
ñíèæåíèÿ ñåðäå÷íîãî âûáðîñà. Âåðîÿòíîñòü áàêòåðè-
àëüíîé ïðîäóêöèè öèòîêèíîâ ñâÿçûâàåò èçáûòî÷íóþ
ïðîäóêöèþ öèòîêèíîâ ñ ÿâëåíèÿìè âåíîçíîãî çàñòîÿ
â êèøå÷íèêå, òêàíåâîé ãèïîêñèè, ñïîñîáñòâóþùèõ
ïîâûøåííîé ïðîíèöàåìîñòè ñòåíêè äëÿ áàêòåðèé ýí-
äîòîêñèíîâ. Îñíîâîé óêàçàííûõ èçìåíåíèé ÿâëÿþòñÿ
ïîâðåæäåíèÿ ìèîêàðäà è ñíèæåíèå ñåðäå÷íîãî âûá-
ðîñà [10].

Ïðîâîñïàëèòåëüíûå öèòîêèíû ñòèìóëèðóþò ïðîäóê-
öèþ ýíäîòåëèíà è èíäóöèáåëüíîé ñèíòàçû îêñèäà àçî-
òà (iNOS), èçáûòî÷íàÿ àêòèâàöèÿ êîòîðûõ ñïîñîáñòâó-
åò ðàçâèòèþ îêèñëèòåëüíîãî ñòðåññà, àïîïòîçà, êàëü-
öèåâîé ïåðåãðóçêè è ïðîãðåññèðîâàíèþ ìèîêàðäèàëü-
íîé äèñôóíêöèè ïðè ÕÑÍ [11]. Â ïîñëåäíåèå ãîäû
âíèìàíèå èññëåäîâàòåëåé íàïðàâëåíî íà èçó÷åíèå
ðîëè ñâîáîäíûõ ðàäèêàëîâ êèñëîðîäà â ïàòîãåíåçå
ñåðäå÷íî-ñîñóäèñòîé ïàòîëîãèè. Ïîìèìî àêòèâèðî-
âàííûõ èììóííûõ êëåòîê, èñòî÷íèêàìè ñâîáîäíîðà-
äèêàëüíûõ ôîðì êèñëîðîäà â ìèîêàðäå ÿâëÿþòñÿ òàê-
æå ìèòîõîíäðèàëüíûå ôåðìåíòû âíóòðåííåé (óáèñå-
ìèõèíîí) è íàðóæíîé (ÍÀÄ.Ð-Í-îêñèäàçà) ìèòîõîí-
äðèàëüíûõ ìåìáðàí, à òàêæå äðóãèå ôåðìåíòíûå ñèñ-
òåìû, àêòèâèðóþùèåñÿ â óñëîâèÿõ ãèïîêñè÷åñêîãî
ìåòàáîëèçìà ìèîêàðäà (êñàíòèíîêñèäàçà, îêèñëåíèå
ïðîñòàãëàíäèíîâ, êàòåõîëàìèíîâ è ò.ä.). Èíäóöèðóå-
ìûå ãèïîêñèåé ïðîöåññû ïåðåêèñíîãî îêèñëåíèÿ ëè-
ïèäîâ âûçûâàþò ïîâðåæäåíèå êàðäèîìèîöèòîâ, êîòî-
ðûå õàðàêòåðèçóþòñÿ âûñîêîé ÷óâñòâèòåëüíîñòüþ ê
ðåàêòèâíûì ñîåäèíåíèÿì êèñëîðîäà èç-çà íåäîñòàòêà
â íèõ àíòèîêñèäàíòíûõ ñèñòåì.

Îñîáîå çíà÷åíèå â ðàçâèòèè ñåðäå÷íî-ñîñóäèñòûõ çà-
áîëåâàíèé â ïîñëåäíåå âðåìÿ ïðèäàåòñÿ ñîäåðæàíèþ
îêñèäà àçîòà [8,11]. Íèçêîå ñîäåðæàíèå NO ÿâëÿåòñÿ
ïðè÷èíîé óìåíüøåíèÿ ðåàêòèâíîñòè êðîâåíîñíûõ ñî-
ñóäîâ, àêòèâàöèè àãðåãàöèè òðîìáîöèòîâ, ðàçâèòèÿ
òðîìáîçîâ, àäãåçèè ôîðìåííûõ ýëåìåíòîâ ê ñòåíêàì
ñîñóäèñòîãî ðóñëà, ÷òî èãðàåò çíà÷èìóþ ðîëü â ïàòî-
ãåíåçå òàêèõ çàáîëåâàíèé, êàê àòåðîñêëåðîç, àðòåðè-
àëüíàÿ ãèïåðòåíçèÿ, îñòðûé êîðîíàðíûé ñèíäðîì è äð.
Â èññëåäîâàíèÿõ ïîñëåäíèõ ëåò óñòàíîâëåíî, ÷òî çíà-
÷èòåëüíàÿ ðîëü â ïàòîãåíåçå ñåðäå÷íî-ñîñóäèñòûõ çà-
áîëåâàíèé ïðèíàäëåæèò ïîíèæåíèþ ñîäåðæàíèÿ NO
íå òîëüêî çà ñ÷åò ñíèæåíèÿ åãî ñèíòåçà, íî è åãî áèî-
ëîãè÷åñêîé äåãðàäàöèè, ÷òî, â îñíîâíîì, ïðîòåêàåò
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ïðè âçàèìîäåéñòâèè NO ñ ðåàêòèâíûìè ñîåäèíåíèÿ-
ìè êèñëîðîäà. Â ðåçóëüòàòå îáðàçóåòñÿ öèòîòîêñè÷åñ-
êèé ïåðîêñèíèòðèò, êîòîðûé âûçûâàåò íèòðèðîâàíèå
àìèíîêèñëîò è ëèïîïðîòåèíîâ, ôðàãìåíòàöèþ áåëêîâ
[10], îêèñëåíèå ëèïîïðîòåèíîâ íèçêîé ïëîòíîñòè (êî-
òîðûå â ñâîþ î÷åðåäü èíãèáèðóþò eNOS), ïîâðåæäà-
åò ýíäîòåëèé, íàðóøàåò ôóíêöèîíèðîâàíèå ïðîñòà-
öèêëèí-ñèíòàçíîé ñèñòåìû (áëîêèðóåò ñèíòåç ïðîñòà-
öèêëèíà è óñèëèâàåò ñèíòåç òðîìáîêñàíà), õàðàêòåðè-
çóåòñÿ âàçîêîíñòðèêòîðíîé àêòèâíîñòüþ, èíãèáèðóåò
ñóïåðîêñèä-äèñìóòàçó, ñïîñîáñòâóåò ðàçâèòèþ îêèñ-
ëèòåëüíîãî ñòðåññà â òêàíè ìèîêàðäà [10].

Ïðèìåíåíèå ïðåïàðàòîâ ìåòàáîëè÷åñêîãî äåéñòâèÿ â
ëå÷åíèè áîëüíûõ ÕÑÍ ïàòîãåíåòè÷åñêè îáîñíîâàíî
è øèðîêî èñïîëüçóåòñÿ â ìåäèöèíñêîé ïðàêòèêå. Êðè-
òåðèÿìè ýôôåêòèâíîñòè ëå÷åíèÿ ÑÍ ÿâëÿþòñÿ óâåëè-
÷åíèå ïðîäîëæèòåëüíîñòè æèçíè, óìåíüøåíèå ñìåð-
òíîñòè, ïîâûøåíèå òîëåðàíòíîñòè ê ôèçè÷åñêîé íà-
ãðóçêå, óëó÷øåíèå êà÷åñòâà æèçíè, óìåíüøåíèå íåé-
ðîãóìîðàëüíûõ ñäâèãîâ, çàìåäëåíèå ïðîãðåññèðîâà-
íèÿ ñåðäå÷íîé íåäîñòàòî÷íîñòè.

Òàêèì îáðàçîì, èçìåíåíèÿ â ìèîêàðäå ïðè ÕÑÍ ÿâëÿ-
þòñÿ ñëåäñòâèåì «ìåòàáîëè÷åñêîãî ðåìîäåëèðîâà-
íèÿ», ëèêâèäàöèÿ êîòîðûõ ïðåäñòàâëÿåò ïåðñïåêòèâ-
íóþ îáëàñòü èññëåäîâàíèÿ è îòêðûâàåò íîâûå âîçìîæ-
íîñòè äëÿ ðàçðàáîòêè ñðåäñòâ ôàðìàêîëîãè÷åñêîé êîð-
ðåêöèè.
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SUMMARY

SOME ASPECTS OF “METABOLIC REMODE-
LING“ OF MYOCARD DURING CHRONIC HEART
FAILURE

Mamamtavrishvili N., Sanikidze T., Pavliashvili N.,
Kvirkvelia A., Narsia E.

Tbilisi State University; Tbilisi State Medical University

Review provides different mechanisms of “metabolic re-
modeling “ of myocard during Chronic Heart Failure
(CHF) including disorder of myocardial energy metabo-
lism, changed activity of intracellular regulatory enzymes,
metabolic activity of myocardial interstitium, different
metabolic pathways leading to apoptosis of cardiomyo-
cytes. The liquidation of results “metabolic remodeling“of
myocardium prospects the new possibilities for develop-
ment of pharmacological modulators of myocardial met-
abolic dysfunction in CHF.

Key words: metabolic remodeling, Chronic Heart Fail-
ure, nitric oxide, oxidative stress.

ÐÅÇÞÌÅ

«ÌÅÒÀÁÎËÈ×ÅÑÊÎÅ ÐÅÌÎÄÅËÈÐÎÂÀÍÈÅ»
ÏÐÈ ÕÐÎÍÈ×ÅÑÊÎÉ ÑÅÐÄÅ×ÍÎÉ ÍÅÄÎÑÒÀ-
ÒÎ×ÍÎÑÒÈ

Ìàìàìòàâðèøâèëè Í.Ä., Ñàíèêèäçå Ò.Â., Ïàâëèà-
øâèëè Í.Ñ., Êâèðêâåëèà À.À., Íàðñèÿ Ý.Â.

Òáèëèññêèé ãîñóäàðñòâåííûé óíèâåðñèòåò èì.
Èâ. Äæàâàõèøâèëè; Òáèëèññêèé ãîñóäàðñòâåííûé ìå-
äèöèíñêèé óíèâåðñèòåò

Â ñòàòüå îáñóæäàþòñÿ ðàçëè÷íûå ìåõàíèçìû «ìå-
òàáîëè÷åñêîãî ðåìîäåëèðîâàíèÿ» ïðè õðîíè÷åñêîé
ñåðäå÷íîé íåäîñòàòî÷íîñòè (ÕÑÍ), âêëþ÷àÿ íàðó-
øåíèÿ ýíåðãåòè÷åñêîãî ìåòàáîëèçìà ìèîêàðäà, èç-
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

ìåíåíèÿ àêòèâíîñòè âíóòðèêëåòî÷íûõ ðåãóëÿòîð-
íûõ ôåðìåíòîâ, ìåòàáîëè÷åñêóþ àêòèâàöèþ èíòåð-
ñòèöèÿ ìèîêàðäà, ìåòàáîëè÷åñêèå ïóòè ðàçâèòèÿ
àïîïòîçà êàðäèîìèîöèòîâ. Ëèêâèäàöèÿ ïîñëåäñòâèé

«ìåòàáîëè÷åñêîãî ðåìîäåëèðîâàíèÿ» ìèîêàðäà â
óñëîâèÿõ ÕÑÍ ÿâëÿåòñÿ ïåðñïåêòèâíîé îáëàñòüþ
èññëåäîâàíèÿ äëÿ ðàçðàáîòêè ñðåäñòâ ôàðìàêîëîãè-
÷åñêîé êîððåêöèè.

ÎÖÅÍÊÀ ÝÔÔÅÊÒÈÂÍÎÑÒÈ ÏÐÅÏÀÐÀÒÀ  ÕÎËÈÑÀË
Â ÊÎÌÏËÅÊÑÅ ËÅ×ÅÍÈß ÏÀÐÎÄÎÍÒÈÒÀ

Èâåðèåëè Ì.Á., Àáàøèäçå Í.Î., Ãîãèøâèëè Õ.Á.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé èíñòèòóò,
äåïàðòàìåíò òåðàïåâòè÷åñêîé ñòîìàòîëîãèè;

Ãðóçèíî-íåìåöêèé öåíòð äåíòàëüíîé èìïëàíòàöèè ,,HBI-dent’’

Â ëå÷åíèè âîñïàëèòåëüíûõ çàáîëåâàíèé ñëèçèñòîé
îáîëî÷êè ïîëîñòè ðòà è òêàíåé ïàðîäîíòà áîëüøîå
çíà÷åíèå ïðèäàåòñÿ àäåêâàòíîìó ïîäáîðó ïðèìåíÿå-
ìûõ ìåñòíî ïðåïàðàòîâ. Ïðè âûøåóêàçàííûõ çàáîëå-
âàíèÿõ ñëåäóåò ïðèìåíÿòü êîìïëåêñíîå ëå÷åíèå ñ ó÷å-
òîì èíäèâèäóàëüíûõ îñîáåííîñòåé áîëüíîãî, ÷òî ïîä-
ðàçóìåâàåò êîìïëåêñ ìåñòíîé è îáùåé òåðàïèè. Ëþ-
áîå âìåøàòåëüñòâî ïðè ëå÷åíèè ïàðîäîíòèòà íàïðàâ-
ëåíî íà óñòðàíåíèå ïàòîãåíåòè÷åñêèõ ôàêòîðîâ è êëè-
íè÷åñêèõ ïðîÿâëåíèé [1-3].

Ïðè âîñïàëèòåëüíûõ çàáîëåâàíèÿõ ñëèçèñòîé îáîëî÷-
êè ïîëîñòè ðòà, â îñíîâíîì, ïðîèñõîäèò íàðóøåíèå
åå öåëîñòíîñòè, îáóñëîâëåííîå àëüòåðàöèåé òêàíåé,
âîçðàñòàíèåì ïðîíèöàåìîñòè ìèêðîñîñóäîâ, âûçûâà-
þùèõ íàðóøåíèå ôóíêöèè ñëèçèñòîé îáîëî÷êè ïîëî-
ñòè ðòà. Êëèíè÷åñêè ýòî ïðîÿâëÿåòñÿ ãèïåðåìèåé, îòå-
êîì, áîëåçíåííîñòüþ è êðîâîòî÷èâîñòüþ ñëèçèñòîé
îáîëî÷êè [2,4,5].

Â ïðàêòè÷åñêîé ñòîìàòîëîãèè ïðèìåíÿþòñÿ ïðîòèâî-
âîñïàëèòåëüíûå ïðåïàðàòû ðàçëè÷íûõ ãðóïï – àíòè-
áèîòèêè, ñóëüôàíèëàìèäû, àíòèïàðàçèòàðíûå è ïðå-
ïàðàòû ðÿäà íèòðîôóðàíà è äð. Îäíàêî, íå âñå èç íèõ
îêàçûâàþò îäíîâðåìåííî ýïèòåëèçèðóþùåå è áîëå-
óòîëÿþùåå äåéñòâèå. Ïðåïàðàò õîëèñàë (“Jelfa”,
Ïîëüøà) õàðàêòåðèçóåòñÿ ÷åòêî âûðàæåííûì ïðîòè-
âîâîñïàëèòåëüíûì, äåçîäîðèðóþùèì, áîëåóòîëÿþ-
ùèì è ýïèòåëèçèðóþùèì äåéñòâèåì.

Îäèí ãðàìì ãåëÿ õîëèñàë ñîäåðæèò 87,1 ìã ñàëèöèëà-
òà õîëèíà è 0,1 ìã õëîðèäà öåòèëêîíèóìà. Ñàëèöèëàò

õîëèíà îáåñïå÷èâàåò ïðîòèâîâîñïàëèòåëüíîå è ñëàáîå
áîëåóòîëÿþùåå äåéñòâèå, à õëîðèä öåòèëêîíèóìà óñè-
ëèâàåò åãî. Â ñîñòàâ ãåëÿ âõîäèò òàêæå ãèäðîêñèýòèë-
öåëëþëîçà, ìåòèëïàðàãèäðîêñèáåíçîàò, ïðîïèëïàðà-
ãèäðîêñèáåíçîàò, ãëèöåðîë, àíèñîâîå ìàñëî, ýòàíîë
è íå áîëåå 1,0 ã âîäû. Ìåòèëïàðàãèäðîêñèáåíçîàò è
ïðîïèëïàðàãèäðîêñèáåíçîàò ÿâëÿþòñÿ áàêòåðèîñòà-
òèêàìè è îáåñïå÷èâàþò äåçèíôèöèðóþùåå äåéñòâèå
õîëèñàëà.

Ïðèìåíåíèå ëå÷åáíûõ ïðåïàðàòîâ, ìàçåé, ýìóëüñèé,
æåëå è ðàñòâîðîâ â òåðàïèè ïàðîäîíòèòà ÷àñòî íå ïðè-
íîñèò æåëàåìîãî ýôôåêòà. Ìåäèêàìåíòû äîâîëüíî
áûñòðî ñìûâàþòñÿ, ÷òî îáóñëîâëåíî àíàòîìî-ôèçèî-
ëîãè÷åñêèìè îñîáåííîñòÿìè ïîëîñòè ðòà. Õîëèñàë
ïîñëå àïïëèêàöèè äëèòåëüíîå âðåìÿ îñòàåòñÿ íà ñëè-
çèñòîé îáîëî÷êå ïîëîñòè ðòà è îêàçûâàåò ïðîëîíãè-
ðîâàííîå âîçäåéñòâèå.

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëàñü îöåíêà ýôôåê-
òèâíîñòè ïðåïàðàòà õîëèñàë ïðè ëå÷åíèè ðàçëè÷íûõ
ôîðì ïàðîäîíòèòà.

Ìàòåðèàë è ìåòîäû. Íàìè îáñëåäîâàíû 36 áîëüíûõ
ïàðîäîíòèòîì â âîçðàñòå 18-36 ëåò. Áîëüíûå, â çàâè-
ñèìîñòè îò òÿæåñòè çàáîëåâàíèÿ, áûëè ðàçäåëåíû íà
òðè ãðóïïû– ëåãêàÿ ôîðìà ïàðîäîíòèòà (I ãðóïïà),
ñðåäíÿÿ (II ãðóïïà) è òÿæåëàÿ (III ãðóïïà) ïî 12 â êàæ-
äîé. Áîëüíûå ñîñòîÿëè íà ó÷åòå â äåïàðòàìåíòå òåðà-
ïåâòè÷åñêîé ñòîìàòîëîãèè Òáèëèññêîãî ãîñóäàðñòâåí-
íîãî ìåäèöèíñêîãî óíèâåðñèòåòà è â Ãðóçèíî-íåìåö-
êîì öåíòðå äåíòàëüíîé èìïëàíòàöèè “HBI-dent”.
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Âñåì ïàöèåíòàì èíäèâèäóàëüíî ïîäáèðàëè ñðåäñòâà
ëè÷íîé ãèãèåíû. Äî íà÷àëà ëå÷åíèÿ çàáèðàëè ìàçîê
èç ïîëîñòè ðòà è ñ ó÷åòîì ðåçóëüòàòà ìèêðîáèîëî-
ãè÷åñêîãî àíàëèçà ïðîâîäèëè îáùåå ïðîòèâîâîñïà-
ëèòåëüíîå ëå÷åíèå. Àïïàðàòîì "Pieson master"
(Øâåéöàðèÿ) óáèðàëè ïîääåñíåâûå è íàääåñíåâûå
êàìíè è îòëîæåíèÿ, à ïðè íàëè÷èè ïîêàçàíèé ïðî-
âîäèëè ãëóáîêèé êþðåòàæ. Ëå÷åíèå ïðîâîäèëîñü ïî
ðàçðàáîòàííîé íàìè ñõåìå. Â êîìïëåêñå ëå÷åíèÿ
êàæäîìó áîëüíîìó ìåñòíî ïðèìåíÿëñÿ õîëèñàë.
Êðîìå òîãî, ïàöèåíòó ðåêîìåíäîâàëè ñòðîãî ñîáëþ-
äàòü ãèãèåíó ïîëîñòè ðòà. Êóðñ ëå÷åíèÿ ïðîäîëæàë-
ñÿ, â ñðåäíåì, 8-10 äíåé â çàâèñèìîñòè îò ôîðìû è
òå÷åíèÿ çàáîëåâàíèÿ.

Ýôôåêòèâíîñòü ïðîâåäåííîãî ëå÷åíèÿ îöåíèâàëàñü ñ
ó÷åòîì ñóáúåêòèâíûõ äàííûõ ïàöèåíòà è ñðåäíèõ ïî-
êàçàòåëåé êëèíè÷åñêèõ èíäåêñîâ. Ó âñåõ ïàöèåíòîâ äî
è ïîñëå ëå÷åíèÿ îïðåäåëÿëñÿ ãèãèåíè÷åñêèé èíäåêñ
(ÃÈ) ïî ìåòîäó Ôåäîðîâà Þ.À. è Âîëîäêèíà Â.Â.; óï-
ðîùåííûé ãèãèåíè÷åñêèé èíäåêñ (ÓÃÈ) - ïî Green J. è

Vermillion J., èíäåêñ ãèíãèâèòà (ÈÃ) - ïî Loe H. è Silness
J. è ïàðîäîíòàëüíûé èíäåêñ (ÏÈ) - ïî Russel A.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ñðåäíèå ïîêàçàòåëè êëè-
íè÷åñêèõ èíäåêñîâ ïðè ëåãêîé ôîðìå ïàðîäîíòèòà ñî-
ñòàâèëè ÃÈ=2,1±0,751, ÓÃÈ=1,4±0,67, ÈÃ=1,7±0,78,
ÏÈ=0,8±0,34; ïðè ñðåäíåé òÿæåñòè çàáîëåâàíèÿ -
ÃÈ=2,57±1,02, ÓÃÈ=2,18±0,81, ÈÃ=1,95±0,8,
ÏÈ=3,9±1,1; à ïðè òÿæåëîé ôîðìå ïàðîäîíòèòà -
ÃÈ=3,9±1,25, ÓÃÈ=2,5±0,8, ÈÃ=2,9±1,2, ÏÈ=7,8±1,62.

Îïðåäåëåíèå êëèíè÷åñêèõ èíäåêñîâ ïîñëå îêîí÷àíèÿ
êóðñà ëå÷åíèÿ ïîêàçàëî, ÷òî ïðè ëåãêîé ôîðìå ïàðî-
äîíòèòà ÃÈ=1,1±0,32, ÓÃÈ=0,17±0,05, ÈÃ=1,01±0,6,
ÏÈ=0,15±0,04; ïðè ñðåäíåé òÿæåñòè çàáîëåâàíèÿ -
ÃÈ=1,26±0,5, ÓÃÈ=0,65±0,4, ÈÃ=1,12±0,71,
ÏÈ=1,2±0,4; à ïðè òÿæåëîé ôîðìå ïàðîäîíòèòà -
ÃÈ=1,45±0,54, ÓÃÈ=0,5±0,29, ÈÃ=1,65±0,8,
ÏÈ=2,0±0,45 (òàáëèöà). Èçìåíåíèÿ ñðåäíèõ ïîêàçàòå-
ëåé êëèíè÷åñêèõ èíäåêñîâ ïîäòâåðæäàþò ýôôåêòèâ-
íîñòü ïðîâåäåííîãî íàìè ëå÷åíèÿ.

Òàáëèöà. Ñðåäíèå ïîêàçàòåëè êëèíè÷åñêèõ èíäåêñîâ
ïðè ïàðîäîíòèòå ðàçëè÷íîé òÿæåñòè äî è ïîñëå ëå÷åíèÿ

Ëåãêàÿ фîðìà Ñðåäíÿÿ òÿæåñòü Òÿæåëàÿ фîðìà Êëèíèчåñêàÿ фîðìà 
çàáîëåâàíèÿ 
 

Èíäåêñû 

äî 
ëåчåíèÿ 

ïîñëå 
ëåчåíèÿ 

äî 
ëåчåíèÿ 

ïîñëå 
ëåчåíèÿ 

äî 
ëåчåíèÿ 

ïîñëå 
ëåчåíèÿ 

Ãèãèåíè÷åñêèé 2,1±0,75 1,1±0,35 2,57±1,02 1,26±,5 3,9±1,25 1,45±0,54 
Óïðîù. ãèãèåíè÷åñêèé 1,4±0,67 1,7±0,05 2,18±0,81 0,65±0,4 2,5±0,8 0,5±0,29 
Ãèíãèâèòà 1,7±0,78 1,06±0,6 1,95±0,8 1,12±0,71 2,9±1,2 1,05±0,8 
Ïàðîäîíòàëüíûé 0,8±0,34 0,15±0,04 3,9±1,1 1,2±0,4 7,8±1,62 2,0±0,45 
 

Ðåçóëüòàòû ïðîâåäåííîãî íàìè ëå÷åíèÿ âûÿâèëè, ÷òî
ïîëîæèòåëüíûé òåðàïåâòè÷åñêèé ýôôåêò áûë äîñòèã-
íóò ó âñåõ ïàöèåíòîâ. Îáåçáîëèâàíèå ñëèçèñòîé îáî-
ëî÷êè íà÷èíàëîñü ñïóñòÿ íåñêîëüêî ìèíóò ïîñëå àïï-
ëèêàöèè. Õîëèñàë ïðîñò è óäîáåí â ïðèìåíåíèè, íå
âûçûâàåò ðàçäðàæåíèÿ ñëèçèñòîé îáîëî÷êè ðîòîâîé
ïîëîñòè. Èç âñåõ ïàöèåíòîâ òîëüêî ó äâóõ ìåñòíî îò-
ìå÷àëîñü îùóùåíèå ææåíèÿ, êîòîðîå èñ÷åçàëî áåç âñÿ-
êîãî âìåøàòåëüñòâà.

Íàáëþäåíèÿ âûÿâèëè, ÷òî õîëèñàë äåéñòâóåò ïðîëîí-
ãèðîâàíî, îáëàäàåò ÷åòêî âûðàæåííûì ïðîòèâîâîñïà-
ëèòåëüíûì, äåçîäîðèðóþùèì è áîëåóòîëÿþùèì äåé-
ñòâèåì, óäîáåí è ïðîñò â ïðèìåíåíèè, íå âûçûâàåò ðàç-
äðàæåíèÿ ñëèçèñòîé îáîëî÷êè ðîòîâîé ïîëîñòè, íå ñî-
çäàåò ïàöèåíòó íåóäîáñòâ; â ðåäêèõ ñëó÷àÿõ âûçûâàåò
âðåìåííîå îùóùåíèå ææåíèÿ.

Èñõîäÿ èç âñåãî âûøåèçëîæåííîãî ñëåäóåò çàêëþ÷èòü,
÷òî õîëèñàë óñïåøíî ìîæåò áûòü ïðèìåíåí â êîìï-
ëåêñíîì ëå÷åíèè âñåõ ôîðì ïàðîäîíòèòà.
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SUMMARY

CHOLISAL IN THE COMPLEX TREATMENT OF PERIODONTAL DISEASE

Iverieli M., Abashidze N., Gogishvili Kh.

Tbilisi State Medical University, Department of Therapeutie Stomatology

The aim of our research was to evaluate efficiency of
medicine Cholisal in complex treatment of periodontitis.
During the research 36 patients with periodontitis (from
18 to 36 years old) were examined and treated.

The patients were divided into 3 groups according to se-
verity of periodontitis. Each group included 12 patients.

For studying the efficiency of treatment both objective
and subjective data was used. In case of mild severity of
disease clinical indices were: HI=2,1±0,75; Ghi=1,4±0,67;

Gi=1,7±0,78, PI=0,8±0,34. In case of moderate severity
of disease clinical indices were:  HI=2,57±1,02;
GHI=2,18±0,81; GI=1,95±0,8, PI=3,9±1,1. In case of se-
vere disease –  HI=3,9±1,25, GHI=2,5±0,8, GI=2,9±1,2,
PI=7,8±1,62. Clinical study has shown that Cholisal ena-
bles successful treatment of periodontitis. It has prolonged,
antiinflamatory, dezodorant and analgesic effect. Our in-
vestigation revealed that xolisale can be recommended in
complex treatment of periodontal disease.

Key words: periodontal disease, cholisal.

ÐÅÇÞÌÅ

ÎÖÅÍÊÀ ÝÔÔÅÊÒÈÂÍÎÑÒÈ ÏÐÅÏÀÐÀÒÀ ÕÎËÈÑÀË
Â ÊÎÌÏËÅÊÑÅ ËÅ×ÅÍÈß ÏÀÐÎÄÎÍÒÈÒÀ

Èâåðèåëè Ì.Á., Àáàøèäçå Í.Î., Ãîãèøâèëè Õ.Á.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé èíñòèòóò, äåïàðòàìåíò òåðàïåâòè÷åñêîé ñòîìàòîëîãèè;
Ãðóçèíî-íåìåöêèé öåíòð äåíòàëüíîé èìïëàíòàöèè ,,HBI-dent’’

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëàñü îöåíêà ýôôåê-
òèâíîñòè ïðèìåíåíèÿ ïðåïàðàòà õîëèñàë ïðè ëå÷åíèè
ðàçëè÷íûõ ôîðì ïàðîäîíòèòà.

Íàìè îáñëåäîâàíû 36 áîëüíûõ ïàðîäîíòèòîì â âîç-
ðàñòå 18-36 ëåò. Áîëüíûå áûëè ðàçäåëåíû íà òðè ãðóï-
ïû â çàâèñèìîñòè îò òÿæåñòè çàáîëåâàíèÿ – ëåãêàÿ
ôîðìà ïàðîäîíòèòà (I ãðóïïà), ñðåäíÿÿ (II ãðóïïà) è
òÿæåëàÿ (III ãðóïïà), ïî 12 â êàæäîé.

Ýôôåêòèâíîñòü ïðîâåäåííîãî ëå÷åíèÿ îöåíèâàëàñü ñ
ó÷åòîì ñóáúåêòèâíûõ äàííûõ áîëüíîãî è ñðåäíèõ ïî-
êàçàòåëåé êëèíè÷åñêèõ èíäåêñîâ. Ó âñåõ ïàöèåíòîâ äî
è ïîñëå ëå÷åíèÿ îïðåäåëÿëñÿ ãèãèåíè÷åñêèé èíäåêñ
(ÃÈ) ïî ìåòîäó Ôåäîðîâà Þ.À. è Âîëîäêèíà Â.Â.; óï-
ðîùåííûé ãèãèåíè÷åñêèé èíäåêñ (ÓÃÈ) - ïî Green J. è
Vermillion J., èíäåêñ ãèíãèâèòà (ÈÃ) - ïî Loe H. è Silness
J. è ïàðîäîíòàëüíûé èíäåêñ (ÏÈ) - ïî Russel A.

Ñðåäíèå ïîêàçàòåëè êëèíè÷åñêèõ èíäåêñîâ äî ëå÷å-
íèÿ ïðè ëåãêîé ôîðìå ïàðîäîíòèòà ñîñòàâëÿëè
ÃÈ=2,1±0,75, ÓÃÈ=1, ±P0,67, ÈÃ=1,7±0,78,
ÏÈ=0,8±0,34; ïðè ñðåäíåé òÿæåñòè çàáîëåâàíèÿ -
ÃÈ=2,57±1,02, ÓÃÈ=2,18±0,81, ÈÃ=1,95±0,8,
ÏÈ=3,9±1,1; à ïðè òÿæåëîé ôîðìå ïàðîäîíòèòà -
ÃÈ=3,9±1,25, ÓÃÈ=2,5±0,8, ÈÃ=2,9±1,2, ÏÈ=7,8±1,62.
Ïîñëå çàâåðøåíèÿ êóðñà ëå÷åíèÿ ïðè ëåãêîé ôîðìå
ïàðîäîíòèòà êëèíè÷åñêèå èíäåêñû ñîñòàâèëè
ÃÈ=1,1±0,32, ÓÃÈ=0,17±0,05, ÈÃ=1,01±0,6,
ÏÈ=0,15ì0,04; ïðè ñðåäíåé òÿæåñòè çàáîëåâàíèÿ -
ÃÈ=1,26±0,5, ÓÃÈ=0,65±0,4, ÈÃ=1,12±0,71,
ÏÈ=1,2±0,4; ïðè òÿæåëîé ôîðìå ïàðîäîíòèòà -
ÃÈ=1,45±0,54, ÓÃÈ=0,5±0,29, ÈÃ=1,65±0,8,
ÏÈ=2,0±0,45. Âûÿâëåííûå íàìè â ðåçóëüòàòå ëå÷åíèÿ
èçìåíåíèÿ ñðåäíèõ ïîêàçàòåëåé êëèíè÷åñêèõ èíäåê-
ñîâ ïîäòâåðæäàþò ýôôåêòèâíîñòü ïðîâåäåííîãî íàìè
ëå÷åíèÿ.
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Òàêèì îáðàçîì, ñëåäóåò çàêëþ÷èòü, ÷òî õîëèñàë
äåéñòâóåò ïðîëîíãèðîâàíî, îáëàäàåò ÷åòêî âûðà-
æåííûì ïðîòèâîâîñïàëèòåëüíûì, äåçîäîðèðóþ-
ùèì è áîëåóòîëÿþùèì äåéñòâèåì, óäîáåí è ïðîñò
â ïðèìåíåíèè, íå âûçûâàåò ðàçäðàæåíèÿ ñëèçèñ-

òîé îáîëî÷êè ðîòîâîé ïîëîñòè, íå ñîçäàåò ïàöèåí-
òó íåóäîáñòâ, â ðåäêèõ ñëó÷àÿõ âûçûâàåò âðåìåí-
íîå îùóùåíèå ææåíèÿ. Õîëèñàë óñïåøíî ìîæåò
áûòü ïðèìåíåí â êîìïëåêñíîì ëå÷åíèè âñåõ ôîðì
ïàðîäîíòèòà.

IN VITRO ANTIFUNGAL AND ANTILEISHMANIAL ACTIVITIES
OF STEROIDAL SAPONINS FROM ALLIUM LEUCANTHUM

C. KOCH A CAUCASIAN ENDEMIC SPECIES

Mskhiladze1 L., Kutchukhidze1 J., Chincharadze1 D., Delmas2 F., Elias3 R., Favel4 A.

1Tbilisi State Medical University, Department of Pharmacognosy, Georgia;
2University of Mediterranean Aix-Marseille (II), Laboratory of Parasitology,

3Laboratory of Pharmacognosy; 4Laboratory of Botany and Cryptogamy, France

Saponins are an important family of glycosilated second-
ary metabolites, widely distributed in the plant kingdom
[10].They are constitutive compounds and, due to their
surface-active properties, they could be involved in plant
defense, especially against fungal attacks [4].Besides food,
industrial and pharmaceutical applications, saponins are
known as the main constituents of several plant drugs and
folk medicines used worldwide [18]. Thus, their broad
range of in vitro biological and pharmacological activi-
ties has long been investigated, especially the activity against
human and plant pathogenic fungi and against parasites.
Saponins consist of a non polar aglycone moiety linked to
one (in monodesmosides) or more chains of oligosaccha-
rides. Usually, they are divided into triterpenoid saponins
and steroid, spirostanol and furostanol, saponins according
to the structure of the aglycone. Triterpenoid saponins are
almost exclusively present in dicotyledonous angiosperms
when steroid ones occur mainly in the monocotyledons [19].
Obviously, their biological activity is linked to the struc-
ture of both the aglycone and the sugar moiety. The incred-
ibly wide chemical diversity of saponins has led to a sus-
tained and renewed interest in these compounds.

The present study focuses on the in vitro antiyeast and
antileishmanial activities of five steroidal saponins, re-
cently identified in Allium leucanthum C.Koch (Alliace-
ae). This plant known in Georgia as “whiteflower onion”
is a Caucasian endemic species [9].

Material and methods. Plant Material, Extraction and
isolation. The flowers of Allium leucanthum C.Koch
were collected in Dmanisi region of Georgia (June
2005) and dried by microwave irradiation (Pr KS–22E,
850 W, 2450 MHz). A vouched specimen is kept in the
department of Pharmacognosy, Faculty of pharmacy,
Tbilisi, Georgia (flowers N° AL 0605). Dried and pow-
dered flowers of Allium leucanthum (500 g) were ex-
tracted with MeOH-H2O (8:2 v/v, 3 L). After evapora-
tion of solvent, the residue (79 g) was suspended in
water and the saponins were extracted with n-BuOH.
The n-BuOH extract (32 g) was chromatographied over
Diaion HP 20, using MeOH-H2O as eluant in gradient
conditions (→100%). The spirostanol fraction was col-
lected in MeOH-H2O (7:3, v/v) and furostanols in
MeOH-H2O (5:5, v/v). The spirostanols were subject-
ed to column chromatography on silica gel and eluted
with CH2Cl2-MeOH–H2O (45:14:2, v/v/v) to give: 1
(236 mg), 2 (28 mg), 3 (44 mg), 4 (15 mg) and 5
(10 mg). The purity of the compounds was not less than
98% by HPLC. The structures of the known compounds
(1-5) were assigned by comparison of the 1H and 13C-NMR
spectral data, reported in the literatures and were iden-
tified as; yayoisaponin C [14], erubosid B [2], agino-
side [1], compound 3 [5] and trioside of agigenin [1]
respectively. These glycoside saponins are déscribed
for the first time in the flower of Allium leucanthum
C. Koch
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Tested products. Crude extract, spirostanoid fraction, furo-
stanoid fraction, yayoisaponin C, eruboside B, aginoside,
trioside of agigenin and compound 3 of Allium leucan-
thum, were tested for their antifungal and antileishmanial
activities. All samples were dissolved in dimethylsulphox-
ide (DMSO). Stock solutions were diluted to give serial
two fold dilutions that were added to the medium, result-
ing in concentrations ranging from 0, 4 to 100 μg/ml. The
final concentration of DMSO never exceeded 1% in anti-
fungal assay and 0.5% in antileishmanial assay.

Antifungal assay. The antifungal activity was evaluated
with an agar dilution method by using solidified (2% w/v
Bactoagar Difco, Becton Dickinson, Sparks, MD) yeast
nitrogen base (Difco) [9]. Nine reference yeast strains were
used: Candida albicans ATCC 90029, Candida albicans
ATCC 38248 , Candida albicans Y0109, Candida tropi-
calis IP 1275-81, Candida parapsilosis ATCC 22019,
Candida glabrata ATCC 90030, Candida kefyr Y0601,
Candida krusei ATCC 6258, Candida lusitaniae CBS
6936. A clinical isolate of Cryptococcus neoformans was
also included. Strains were grown on Sabouraud dextrose
agar (Difco) slants for 48 h at 28°C. Cells suspensions in
0.9 % sterile saline were adjusted turbidimetrically in or-
der to match the turbidity of a 0.5 McFarland standard.
Agar plates were inoculated in duplicate using a Steer
apparatus (multipoint inoculator). They were incubated
at 28°C for 48 h. The reference antifungal agent was am-

photericin B (sigma Chemical Co., St Louis, MO). The
minimum fungicidal concentration (MFC) was defined as
the first concentration showing no visible growth after
the incubation time.

Antileishmanial assay. In vitro antileishmanial activity
versus Leishmania infantum promastigotes and in vitro
toxicity versus THP1 human monocyte were carried out
using a colorimetric determination of viable cell amounts
using the oxidation–reduction indicator Alamar Blue®
according [12, 13].The strain of Leishmania used was ref-
erenced as Leishmania infantum MHOM/78/LEM 75. The
amastigote forms of Leismania were co-cultured with
THP1 human monocyte cell line (ATTC; Manassas VA
USA).Leismania infantum and THP1human cells were
incubated in the same medium RPMI supplemented with
10% foetal calf serum (Eurobio, Paris, France).The refer-
ence compound was amphotericin B. (Sigma).
IC50promastigote was defined as the concentration of drug
necessary to inhibit 50% of parasite growth. IC 50mono-
cytes was defined as the concentration of drug required to
induce a 50% decrease of the cell growth. The antileish-
manial activity against intracellular amastigotes was car-
ried out by using macrophage THP1 / leishmania co-cul-
tures as described [15]. IC 50 amastigotes was defined as
the concentration of drug necessary to produce a 50%
decrease of infected macrophages by comparison to con-
trol co-culture [6].

Table1. Structures of isolated compounds from Allium leucanthum
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Results and their discussion. As shown in table 2, all the
tested yeast species were inhibited at 100 μg/ml and most
often at less by the spirostanoid fraction. The furostanoid
fraction exhibited MFC values higher than 100 μg/ml and
it was considered inactive. This observation is in agree-
ment with most of the structure-activity relationship stud-
ies with steroidal saponins [17, 7]. The five monodesmo-
sidic spirostanol glycosides tested exhibited a similar broad
spectrum of antiyeast activity. As expected, the most sus-
ceptible yeast species was C. glabrata and the least sus-
ceptible was C. lusitaniae [7,8]. The antifungal activity
of yayoisaponin C, previously detected against Mortierella
ramanniana, was thus confirmed and extended [16]. Com-
pound 3 was the most active compound with MFC from

≤6,25 to 25 μg/ml. However, the activity was lower than
those of the reference antifungal agent. Based on these
results, some structure-activity relationships were estab-
lished. On comparing the activity of yayoisaponin C with
those of eruboside, and the activity of aginoside with those
of compound 3 it is clearly seen that β-chlorogenin as
aglycone improves the antiyeast activity. trioside of
agigenin comparison of yayoisaponin C with aginoside
and of eruboside with compound 3 revealed a better anti-
yeast activity when the branched oligosaccharide side
chain is substituted by xylose rather than by glucose. The
great contribution of xylose to the antifungal activity has
been recently reported by [17] in spirostanol saponins from
Asparagus acutifolius (Liliaceae).

Table2. In vitro ant yeast activity of crude extract, fractions
 and of steroidal saponins from Allium leucanthum, given as MFC (µg/ml)

 Yeast strains* 
Compound 1 2 3 4 5 6 7 8 9 10 
crude extract 60 30 120 120 30 30 120 60 500 30 
furostanoid fraction _** - - _ _ _ _ _ _ _ 
spirostanoid fraction 50 50 50 >100 25 25 50 50 >100 12,5 
yayoisaponin C 50 50 50 >100 50 25 100 50 >100 12,5 
eruboside B 25 12,5 25 50 12,5 12,5 25 25 50 6,25 
aginoside 25 12,5 12,5 50 6,25 6,25 12,5 12,5 50 6,25 
compound 3 12,5 12,5 12,5 25 ≤6,25 ≤6,25 12,5 ≤6,25 25 ≤6,25 
trioside of agigenin 25 25 25 100 12,5 12,5 25 25 100 6,25 
amphotericin B 1,56  1,56 12,5 3,12 0,78 0,78 3,12 1,56 0,78 
 

*1=C. albicans ATCC 90029; 2=C. albicans ATCC 38248; 3=C. albicans Y0109; 4=C. tropicalis IP 1275-8;
’ 5=C. parapsilosis ATCC 22019; 6=C. glabrata ATCC 90030; 7=C. kefyr Y0601; 8=C. krusei ATCC 6258;

9=C. lusitaniae CBS 6936; 10=Cryptococcus neoformans; ** - no activity in tested concentration range

Results concerning antileishmanial activity are report-
ed in table 3. All the tested compounds were more tox-
ic on promastigote forms than on THP1 cells. With re-
gard to amastigotes, the parasitic forms found in hu-
man cells, the spirostanoid fraction and the furostanoid
fraction showed similar low IC50 amastigotes (0,7 μg/ml,
0,9 μg/ml). For the spirostanoid, the ratio between anti-
proliférative and antiparasitic activity was calculated:

IC50monocytes /IC50amastigotes = 13, 4 = SI. This in-
teresting specificity index, SI =13,4 suggested that the
spirostanoid fraction was ten fold more active on Leish-
mania amastigotes than on human cells. It suggested
that an amastigote specific pathway could be concerned
by this toxicity. However, whatever the concentration
tested, all saponins isolated from this fraction were toxic
toward THP1.

Table3. In vitro antileishmanial activity of crude extract, fractions
and steroidal saponins from Allium leucanthum, given as IC50 (µg/ml)

Extract/compound Leishmania infantum 
promastigote 

Leishmania infantum 
amastigote Monocytes THP1 

Crude extract 2,5 0,7 3,6 
Furostanoid fraction 1,5 0,9 2,7 
Spirostanoid fraction 8,5 0,7 9,4 
Yayoisaponin C 1,9 toxic 3,2 
Euboside B 2,6 toxic 3,8 
Aginoside 0,5 toxic 4,8 
Compound 3 0,5 toxic 4,8 
Trioside of agigenin 0,4 toxic 4,5 
Amphotericin B 0,037 0,013 14,23 
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In conclusion, as previously shown within both steroidal
saponins and triterpenoid saponins, antifungal activity is
significantly modulated not only by the kind of sugar res-
idues but also by the structure of the aglycone [8, 20].
Various biological activities of steroidal saponins from
Allium have been previously reported [11].In the world
flora, from the 500 species of the genus Allium, 70 spe-
cies are grown in Caucasus region and 35 species are en-
demic in Georgia [3].Among them, only two species, A.
erubescens have been chemically investigated [2].Biolog-
ical activities, antiyeast, antileishmanial, and cytotoxic,
have been reported for the former only. Results of the
present study led us to investigate other endemic species
of Allium regarding the biological activity of their steroi-
dal saponins, especially their antifungal activity.
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SUMMARY

IN VITRO ANTIFUNGAL AND ANTILEISHMANI-
AL ACTIVITIES OF STEROIDAL SAPONINS
FROM ALLIUM LEUCANTHUM C. KOCH A CAU-
CASIAN ENDEMIC SPECIE

Mskhiladze1 L., Kutchukhidze1 J., Chincharadze1 D.,
Delmas2 F., Elias3 R., Favel4 A.

1Tbilisi State Medical University, Department of Pharma-
cognosy, Georgia; 2University of Mediterranean Aix-Mar-
seille (II), Laboratory of Parasitology, 3Laboratory of
Pharmacognosy; 4Laboratory of Botany and Cryptoga-
my, France

Five steroidal saponins were isolated for the first time in
the flower of Allium leucanthum C.Koch. In vitro antifun-
gal and antileishmanial activities of pure compounds as
well as crude extract, spirostanoid and furostanoid frac-
tions were evaluated. Spirostanol saponins (25R),5α-
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spirostan -3β,6β- diol 3-0-{β-D-glucopyranosyl-(1→2)-
0-[β-D-xylopyranosyl-(1→3)]- 0-β-D- glucopyranosyl -
(1→4)-β-D- galactopyranoside } compound 3 were more
antifungal active especially with a MCF ranging from 6,25
to 12,5 μg/ml on the most yeast stains tested. Spirostanol

fraction was more active on amastigote forms of leishma-
nia with IC50 0,9 μg/ml.

Key words: Allium leucanthum; Steroidal saponins; An-
tifungal activity; Antileishmanial activity

ÐÅÇÞÌÅ

ÏÐÎÒÈÂÎÃÐÈÁÊÎÂÀß È ÀÍÒÈËÅÉØÌÀÍÈÎÇÍÀß ÀÊÒÈÂÍÎÑÒÜ Â ÎÏÛÒÀÕ IN VITRO
ÑÒÅÐÎÈÄÍÛÕ ÑÀÏÎÍÈÍÎÂ, ÂÛÄÅËÅÍÍÛÕ ÈÇ ÝÍÄÅÌÈ×ÅÑÊÎÃÎ

ÄËß ÊÀÂÊÀÇÀ ÐÀÑÒÅÍÈß ALLIUM LEUCANTHUM C.KOCH

Ìñõèëàäçå1 Ë.Â., Êó÷óõèäçå1 Äæ.Ê., ×èí÷àðàäçå1 Ä.Ã., Äåëüìà2 Ô., Ýëèàñ3 Ð., Ôàâåëü4À.

1Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò ôàðìàêîãíîçèè, Ãðóçèÿ;
2Ñðåäèçåìíîìîðñêèé óíèâåðñèòåò, ëàáîðàòîðèÿ ïàðàçèòîëîãèè;

3ëàáîðàòîðèÿ ôàðìàêîãíîçèè; 4ëàáîðàòîðèÿ áîòàíèêè è êðèïòîãàìèè, ã. Ìàðñåëü, Ôðàíöèÿ

Èç öâåòêîâ ðàñòåíèÿ Allium leucanthum C.Koch. âïåð-
âûå èçîëèðîâàíû 5 ñòåðîèäíûõ ñàïîíèíîâ. Â îïû-
òàõ in vitro óñòàíîâëåíà ïðîòèâîãðèáêîâàÿ è àíòèëåé-
øìàíèîçíàÿ àêòèâíîñòü ýêñòðàêòà öâåòêîâ ðàñòåíèÿ,
ñïèðîñòàíîëîâîé è ôóðîñòàíîëîâîé ôðàêöèé ñàïî-
íèíîâ. Îäèí èç êîìïîíåíòîâ ñïèðîñòàíîëîâîé ôðàê-
öèè- (25R),5α-ñïèðîñòàí-3β,6β-äèîë-3-Î-{β-D-ãëþ-

êîïèðàíîçèë-(1→2)-Î-[β-D-êñèëîïèðàíîçèë-(1→3)]-
β-D-ãëþêîïèðàíîçèë-(1→4)-β-D-ãàëàêòîïèðàíîçèä},
óñëîâíî íàçâàííûé êîìïîíåíòîì 3, õàðàêòåðèçóåòñÿ
âûðàæåííîé ïðîòèâîãðèáêîâîé àêòèâíîñòüþ ïðè
MCF îò 6,25 äî 12,5 μêã/ìë. Ñïèðîñòàíîëîâàÿ ôðàê-
öèÿ ñàïîíèíîâ áûëà áîëåå àêòèâíà ïðè àìàñòèãîòíûõ
ôîðìàõ ëåéøìàíèè (IC50- 0,9 μêã/ìë).

ÐÀÇÐÀÁÎÒÊÀ ÒÅÕÍÎËÎÃÈÈ ÏÎËÓ×ÅÍÈß
ÑÓÁÑÒÀÍÖÈÈ ÄÀÂÈÊÎËÀ È ÅÅ ÑÒÀÍÄÀÐÒÈÇÀÖÈß

Áàêóðèäçå À.Ä., Øåíãåëèÿ Ä.Ã., Êóðäèàíè Í.Ã., Ìèêàèÿ Ã.À., Êàðàíàäçå Í.À.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò
ôàðìàöåâòè÷åñêîé òåõíîëîãèè, äåïàðòàìåíò ãëàçíûõ áîëåçíåé, Òáèëèñè

Ñðåäè øèðîêîãî àññîðòèìåíòà ëå÷åáíûõ ñðåäñòâ, èñ-
ïîëüçóåìûõ â ìåäèöèíå, ëåêàðñòâåííûå ôîðìû äëÿ
ãëàç çàíèìàþò îñîáîå ìåñòî, è èõ ïðîèçâîäñòâî ÿâëÿ-
åòñÿ ïðåäìåòîì ñàìîñòîÿòåëüíîãî ðàçäåëà ôàðìàöåâ-
òè÷åñêîé òåõíîëîãèè. Ýòî îáúÿñíÿåòñÿ, ïðåæäå âñåãî,
óíèêàëüíûì ñòðîåíèåì è ñâîéñòâàìè îðãàíà çðåíèÿ
÷åëîâåêà, ñïåöèôè÷åñêèì ìåõàíèçìîì âñàñûâàíèÿ è
ðàñïðåäåëåíèÿ ëåêàðñòâåííûõ âåùåñòâ â ñðåäàõ ãëà-
çà, à òàêæå âçàèìîäåéñòâèåì ðàçëè÷íûõ òêàíåé è æèä-
êîñòåé ãëàçà ñ ýòèìè âåùåñòâàìè [1].

Â íàñòîÿùåå âðåìÿ â îôòàëüìîëîãè÷åñêîé ïðàêòèêå
äëÿ ëå÷åíèÿ ðàçëè÷íûõ çàáîëåâàíèé øèðîêî èñïîëü-
çóþòñÿ ãëàçíûå êàïëè. Èçâåñòíî, ÷òî ïðè ââåäåíèè
ãëàçíûõ êàïåëü â êîíúþíêòèâàëüíûé ìåøîê ëåêàð-
ñòâåííîå âåùåñòâî áûñòðî ýâàêóèðóåòñÿ ñëåçíîé æèä-
êîñòüþ. Â ðåçóëüòàòå çíà÷èòåëüíàÿ ÷àñòü ïðåïàðàòà
òåðÿåòñÿ è íå îêàçûâàåò ëå÷åáíîãî äåéñòâèÿ. Äëÿ äîñ-
òèæåíèÿ òåðàïåâòè÷åñêîãî ýôôåêòà ïðèõîäèòñÿ äîâî-
äèòü ÷èñëî èíñòèëëÿöèé äî 5-8 â äåíü, à èíîãäà è áîëü-
øå, âñëåäñòâèå ÷åãî ïðè ïðèìåíåíèè ïðîòèâîìèêðîá-
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íûõ ñðåäñòâ ÷àñòî ðàçâèâàþòñÿ óñòîé÷èâîñòü ìèêðî-
ôëîðû ãëàçà ê ââîäèìûì ëåêàðñòâåííûì ïðåïàðàòàì,
à èíîãäà íàáëþäàþòñÿ àëëåðãè÷åñêèå ðåàêöèè. Îòìå-
÷åííûå íåäîñòàòêè â òîé èëè èíîé ñòåïåíè ïðèñóùè
è äðóãèì ëåêàðñòâåííûì ãëàçíûì ôîðìàì.

Â ïîñëåäíåå âðåìÿ â ïàòîãåíåçå ìíîãèõ çàáîëåâàíèé,
â òîì ÷èñëå è ãëàçíûõ, èìååò ìåñòî èíòåíñèôèêàöèÿ
ñâîáîäíî-ðàäèêàëüíîãî îêèñëåíèÿ. Çàùèòà îðãàíèç-
ìà îò èçáûòêà ñâîáîäíûõ ðàäèêàëîâ ÿâëÿåòñÿ îñíîâ-
íîé çàäà÷åé àíòèîêñèäàíòíîé ñèñòåìû [2]. Â íàñòîÿ-
ùåå âðåìÿ áîëüøîå âíèìàíèå óäåëÿåòñÿ ïðèðîäíûì
àíòèîêñèäàíòàì. [5]. Èç íàòóðàëüíîãî ìåäà âûäåëåíà
ñóáñòàíöèÿ äàâèêîë ñ àíòèîêñèäàíòíîé àêòèâíîñòüþ
è èçãîòîâëåíû ãëàçíûå êàïëè [3,4].

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ÿâèëàñü ðàçðàáîòêà
òåõíîëîãèè ïîëó÷åíèÿ ñóáñòàíöèè ïðîëîíãèðîâàííîé
ëåêàðñòâåííîé ôîðìû äàâèêîë è åå ñòàíäàðòèçàöèÿ.

Ìàòåðèàë è ìåòîäû. Äëÿ äîñòèæåíèÿ ïîñòàâëåííîé
öåëè çàäà÷åé ïåðâîãî ýòàïà èññëåäîâàíèÿ ÿâèëàñü ðàç-
ðàáîòêà òåõíîëîãèè ïîëó÷åíèÿ ñóáñòàíöèè (â âèäå ïî-
ðîøêà) äàâèêîëà è åå ñòàíäàðòèçàöèÿ. Äëÿ ðåøåíèÿ
äàííîé çàäà÷è èçó÷àëè âëèÿíèå ñïîñîáîâ ñóøêè íà ñî-
õðàíåíèå áèîëîãè÷åñêè àêòèâíûõ âåùåñòâ äàâèêîëà.

Ñóøêó äàâèêîëà îñóùåñòâëÿëè òðåìÿ ìåòîäàìè:
êîíòàêòíûì (âàêóóì-ñóøèëüíûé øêàô ïðè òåìïåðà-
òóðå 50-55°Ñ è ðàçðÿæåíèè 0,1 ëã/ñì3);

êîíâåêòèâíûì (ðàñïûëèòåëüíàÿ, ïðè äàâëåíèè 0,6
Ìïà, òåìïåðàòóðà ïðè âõîäå +230°Ñ, à ïðè âûõîäå
+80°Ñ);
ñïåöèàëüíûì - ñóáëèìàöèîííûì.

Ïåðâîé ñòàäèåé ñóáëèìàöèîííîé ñóøêè ÿâèëîñü çà-
ìîðàæèâàíèå ïðîäóêòà. Äëÿ ýòîé öåëè ðàñòâîð äàâè-
êîë ïîìåùàëè â êþâåò, òîëùèíîé ñëîÿ 0,8 ñì è çàìî-
ðàæèâàëè ïðè òåìïåðàòóðå – 70°Ñ, âðåìÿ çàìîðàæè-
âàíèÿ - 24 ÷àñà. Ïðîöåññ ñóøêè ïðîâîäèëè â ñóáëè-
ìàòîðå ìàðêè «ÒG 15» (Ðîññèÿ), â óñëîâèÿõ íåïðå-
ðûâíî óãëóáëÿþùåãîñÿ âàêóóìà - îñòàòî÷íîå äàâëå-
íèå 1·10-2 ìì ðò. ñò., òåìïåðàòóðíûé ðåæèì – â ïðå-
äåëàõ îò -35 äî+40°Ñ.

Òàêîé ñïîñîá çàìîðàæèâàíèÿ ñëåäóåò ñ÷èòàòü íàèëó÷-
øèì, ïîñêîëüêó ïðè ýòîì íå îáðàçóþòñÿ êðóïíûå êðè-
ñòàëëû ëüäà, êîòîðûå ìîãëè áû èçìåíèòü ñòðóêòóðó
ñóáñòàíöèè. Ïðîöåññ çàìîðàæèâàíèÿ ïðîèñõîäèò áû-
ñòðî è ðàâíîìåðíî. Ñàìîçàìîðàæèâàíèå çíà÷èòåëüíî
óïðîùàåò òåõíîëîãè÷åñêèé ïðîöåññ, òàê êàê ìàòåðè-
àë ñðàçó çàãðóæàåòñÿ â ñóøèëüíóþ êàìåðó, ïîñëå ÷åãî
íà÷èíàåòñÿ îòêà÷èâàíèå ïàðîãàçîâîé ñìåñè. Îöåíêà
êîíå÷íîãî ïðîäóêòà (ïîðîøêà) ïðîèçâîäèëàñü ïî ñî-
äåðæàíèþ òåðìîëàáèëüíûõ âåùåñòâ – ôåðìåíòîâ ñ
àìèëîëèòè÷åñêîé àêòèâíîñòüþ; àíòèîêñèäàíòíîé àê-
òèâíîñòüþ [4] è ïî äðóãèì ïîêàçàòåëÿì êà÷åñòâà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ðåçóëüòàòû èññëåäîâà-
íèÿ ïðåäñòàâëåíû â òàáëèöå 1.

Òàáëèöà 1. Ïîêàçàòåëè âëèÿíèÿ ðàçëè÷íûõ ìåòîäîâ ñóøêè íà êà÷åñòâî ñóáñòàíöèè äàâèêîëà

Ïîêàçàòåëè êà÷åñòâà 

Ìåòîäû ñóøêè Îïèñàíèå 

Äèàñòàç-
íîå 

÷èñëî 
(Ãîòå) 

Àíòèîêñèäàíòíàÿ 
àêòèâíîñòü 

Ñîäåðæàíèå 
âëàãè â % 

Òåõíîëîãè÷åñêèå 
ïîêàçàòåëè 

Êîíòàêòíûé 
Áåëîãî öâåòà 
ñ æåëòîâàòûì 

îòòåíêîì 
2,4 + 5,2 0 

Êîíâåêòèâíûé 
(ðàñïûëèòåëüíûé) 

Áåëîãî öâåòà 
ñ æåëòîâàòûì 

îòòåíêîì 
2,3 ++ 3,8 00 

Ñïåöèàëüíûé 
(cóáëèìàöèîííûé ) Áåëîãî öâåòà 3,0 +++ 2,1 000 

 ïðèìå÷àíèå: + - ñëàáî âûðàæåííàÿ; ++ - âûðàæåííàÿ; +++ - ÿðêî âûðàæåííàÿ àêòèâíîñòü;
0 – íåóäîâëåòâîðèòåëüíûå; 00 – óäîâëåòâîðèòåëüíûå; 000 – îïòèìàëüíûå ïîêàçàòåëè

Ïîëó÷åííûå äàííûå (òàáëèöà 1) ñâèäåòåëüñòâóþò, ÷òî
ñàìûì îïòèìàëüíûì ìåòîäîì ñóøêè ÿâëÿåòñÿ ñóáëèìà-
öèîííûé. Ïî ñîäåðæàíèþ, ñîõðàíåíèþ áèîëîãè÷åñêè
àêòèâíûõ âåùåñòâ è äðóãèì ïîêàçàòåëÿì ñóõîé ïîðîøîê
(ñóáñòàíöèÿ) äàâèêîëà, ïîëó÷åííûé ìåòîäîì ñóáëèìà-
öèè, ïðåâîñõîäèò êà÷åñòâîì òîò æå ïðîäóêò, ïîëó÷åííûé
ìåòîäàìè êîíòàêòíîé èëè êîíâåêòèâíîé ñóøêè.

Íàìè ðàçðàáîòàíû òàêæå ìåòîäèêè èäåíòèôèêàöèè è
êîëè÷åñòâåííîãî îïðåäåëåíèÿ ñóáñòàíöèè ïðåïàðàòà
äàâèêîë. Ñòàíäàðòèçàöèÿ ñóáñòàíöèè ïðîâîäèòñÿ îï-
ðåäåëåíèåì ïîêàçàòåëåé êà÷åñòâà, ïðèâåäåííûõ â òàá-
ëèöå 2.
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Äëÿ èäåíòèôèêàöèè àêòèâíûõ âåùåñòâ íàìè ïðåäëî-
æåíû êà÷åñòâåííûå ðåàêöèè íà îêñèìåòèëôóðôóðîë
è àñêîðáèíîâóþ êèñëîòó.
1. Êà÷åñòâåííàÿ ðåàêöèÿ íà îêñèìåòèëôóðôóðîë. 0,5 ã
àíàëèçèðóåìîãî îáúåêòà ðàñòâîðÿþò â 25-è ìë äèñòèë-
ëèðîâàííîé âîäû, ïåðåíîñÿò â ðàçäåëèòåëüíóþ âîðîí-
êó, äîáàâëÿþò 10 ìë ýôèðà è âçáàëòûâàþò â òå÷åíèå
5-è ìèíóò. Ýôèðíûé ñëîé îòäåëÿþò îðãàíè÷åñêèì ðà-
ñòâîðîì. Ýêñòðàãèðîâàíèå ïðîâîäÿò òðîåêðàòíî.
Ýôèðíûå âûòÿæêè ñîåäèíÿþò è ïåðåãîíÿþò â âàêó-
óìíî-ðîòàöèîííîì èñïàðèòåëå (t0 – íå áîëåå 30°Ñ) äî
ïîëó÷åíèÿ 5-è ìë îáúåìà, êîòîðûé çàòåì ïåðåíîñÿò â
ôàðôîðîâóþ ÷àøêó, âûïàðèâàþò äî ïîëó÷åíèÿ ñóõî-
ãî îñòàòêà â ñóøèëüíîì øêàôó è äîáàâëÿþò 4-5 êà-
ïåëü ðàñòâîðà ðåçîðöèíà. Ïîñòåïåííî îáðàçóåòñÿ
îðàíæåâîå îêðàøèâàíèå (îêñèìåòèëôóðôóðîë).

Ïðèãîòîâëåíèå ðàñòâîðà ðåçîðöèíà. 1 ã ðåçîðöèíà
ðàñòâîðÿþò â 100 ìë êîíöåíòðèðîâàííîé õëîðèñòîâî-
äîðîäíîé êèñëîòû. Ðàñòâîð íå äîëæåí îêðàøèâàòüñÿ.

2. Êà÷åñòâåííàÿ ðåàêöèÿ íà àñêîðáèíîâóþ êèñëîòó.
100 ìã àíàëèçèðóåìîãî îáúåêòà ðàñòâîðÿþò â 6-è ìë
äèñòèëëèðîâàííîé âîäû. Îòáèðàþò 20 ìêë ðàñòâîðà
è íàíîñÿò íà ñòàðòîâóþ ëèíèþ ïëàñòèíêè, ïîêðûòîé
ñèëèêàãåëåì. Ïëàñòèíêó ñóøàò â òå÷åíèå 15-è ìèíóò
íà âîçäóõå è õðîìàòîãðàôèðóþò â ñèñòåìå ýòèëàöå-
òàò-ëåäÿíàÿ óêñóñíàÿ êèñëîòà 80:20; ïî îêîí÷àíèè õðî-
ìàòîãðàôèðîâàíèÿ ïëàñòèíêó ñóøàò â òå÷åíèå 30-è
ìèíóò. Ïîñëå îáðàáîòêè ïëàñòèíêè 0,04 % (0,001í) 2,6-
äèõëîðôåíîëèíèíäîôåíîëÿòîì íàòðèÿ íà õðîìàòî-
ãðàììå ïðîÿâëÿåòñÿ ïÿòíî áåëîãî öâåòà íà ðîçîâîì
ôîíå (Rf=0,45±0,02).

Ïðèãîòîâëåíèå ðàñòâîðà 2,6-äèõëîðôåíîëèíèíäîôå-
íîëÿòà íàòðèÿ. 0,22 ã 2,6-äèõëîðôåíîëèíèíäîôåíî-
ëÿòà íàòðèÿ ðàñòâîðÿþò â 500 ìë äèñòèëëèðîâàííîé
âîäû ïðè ýíåðãè÷íîì âçáàëòûâàíèè (äëÿ ïîëíîãî ðà-
ñòâîðåíèÿ ðàñòâîð îñòàâëÿþò íà ñóòêè). Ðàñòâîð ôèëü-
òðóþò â èçìåðèòåëüíóþ êîëáó âìåñòèìîñòüþ 1 ëèòð è
îáúåì äîâîäÿò äî ìåòêè äèñòèëëèðîâàííîé âîäîé.

Äëÿ êîëè÷åñòâåííîãî îïðåäåëåíèÿ ôåðìåíòîâ ñ àìè-
ëîëèòè÷åñêîé àêòèâíîñòüþ ìû èñïîëüçîâàëè ìåòîä
îïðåäåëåíèÿ äèàñòàçíîãî ÷èñëà.

Â ñóõóþ ïðîáèðêó îòìåðèâàþò èç áþðåòêè 14,0 ìë
êîìáèíèðîâàííîãî ðåàêòèâà, ïðîáèðêó çàêðûâàþò ðå-
çèíîâîé ïðîáêîé è ïîìåùàþò íà 10 ìèí. â âîäÿíóþ
áàíþ ïðè òåìïåðàòóðå 40°Ñ. Áåðóò 100 ìã àíàëèçèðó-
åìîãî îáúåêòà è ðàñòâîðÿþò â 6-è ìë äèñòèëëèðîâàí-
íîé âîäû. 1 ìë ïîëó÷åííîãî ðàñòâîðà âíîñÿò ïèïåò-
êîé â ïðîáèðêó. Ñîäåðæèìîå ïåðåìåøèâàþò è ïðîáèð-
êó âíîâü ïîìåùàþò íà 15 ìèí. â âîäÿíóþ áàíþ ïðè
òåìïåðàòóðå 40°Ñ. Ïèïåòêîé îòáèðàþò 2,0 ìë ðåàêöè-
îííîé ñìåñè, êîòîðóþ âíîñÿò ïðè ïåðåìåøèâàíèè â
ìåðíóþ êîëáó âìåñòèìîñòüþ 50 ìë, ñîäåðæàùóþ 40 ìë
âîäû è 1 ìë ðàñòâîðà éîäà, èìåþùèõ òåìïåðàòóðó
20°Ñ. Ðàñòâîð äîâîäÿò âîäîé äî ìåòêè. Êîëáó çàêðû-
âàþò ïðîáêîé, ñîäåðæèìîå ïåðåìåøèâàþò è ïîìåùà-
þò íà 10 ìèí. íà âîäÿíóþ áàíþ ïðè òåìïåðàòóðå 20°Ñ.
Îäíîâðåìåííî ïðîâîäÿò êîíòðîëüíûé îïûò, çàìåíÿÿ
àíàëèçèðóåìûé îáúåêò äèñòèëëèðîâàííîé âîäîé.

Îïòè÷åñêóþ ïëîòíîñòü èçìåðÿþò íà ôîòîýëåêòðîêî-
ëîðèìåòðå ïðè ñâåòîôèëüòðå ñ äëèíîé âîëíû 582 èëè
590 íì, èñïîëüçóÿ êþâåòêó ñ ðàáî÷åé äëèíîé 10 ñì.
Êîëîðèìåòðèðóÿ ðàñòâîðû, îïðåäåëÿþò çíà÷åíèÿ îï-
òè÷åñêîé ïëîòíîñòè èñïûòóåìîãî ðàñòâîðà (Dt) è êîí-
òðîëüíîãî îïûòà (Dê) ñ òî÷íîñòüþ îòñ÷åòà 0,001.

Äèàñòàçíîå ÷èñëî (Õ) àíàëèçèðóåìîãî îáúåêòà â ïå-
ðåñ÷åòå íà 1 ã áåçâîäíîãî âåùåñòâà âû÷èñëÿþò ïî ôîð-
ìóëå:

)100(
80100)(

WDk
DtDkX

−
⋅⋅−

=

ãäå Dk – îïòè÷åñêàÿ ïëîòíîñòü ðàñòâîðà, îïðåäåëåí-
íàÿ â êîíòðîëüíîì îïûòå; Dt – îïòè÷åñêàÿ ïëîòíîñòü
èñïûòóåìîãî ðàñòâîðà; 80 - êîýôôèöèåíò ïåðåñ÷åòà;
W – ìàññîâàÿ äîëÿ âîäû â àíàëèòè÷åñêîì îáúåêòå â
%. Â ñóáñòàíöèè äèàñòàçíîå ÷èñëî äîëæíî áûòü íå
ìåíåå 1,5.

Òàáëèöà 2. Ñòàíäàðòèçàöèÿ ñóáñòàíöèè ïðåïàðàòà äàâèêîë

Показатели Спецификация 

Îïèñàíèå Âèçóàëüíî: àìîðôíûé ïîðîøîê áåëîãî öâåòà ñî ñïåöèôè÷åñêèì 
çàïàõîì 

Ðàñòâîðèìîñòü Õîðîøî ðàñòâîðèì â âîäå 

Êà÷åñòâåííûå ðåàêöèè 
à) îêñèìåòèëôóðôóðîë 

á) àñêîðáèíîâàÿ êèñëîòà 

 
 

Цâåòíàÿ ðåàêöèÿ ñ ðåçîðöèíîì (îðàíæåâàÿ îêðàñêà) 
Тîíêîñëîéíàÿ õðîìàòîãðàôèÿ.  

Ðåàêòèâ: 2,6-äèõëîðôåíîëèíèíäîôåíîëÿò íàòðèÿ 
Êîëè÷åñòâåííîå îïðåäåëåíèå Фîòîýëåêòðîêîëîðèìåòðè÷åñêèé ìåòîä. Äèàñòàçíîå ÷èñëî íå ìåíåå 1,5 

pH 1,7% ðàñòâîðà Ïîòåíöèîìåòðè÷åñêèé ìåòîä. 3,95-4,65 
Ïîêàçàòåëü ïðåëîìëåíèÿ  

1,7% ðàñòâîðà Ðåôðàêòîìåðèÿ. 1,340-1,368 
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Ïðèãîòîâëåíèå êîìáèíèðîâàííîãî ðåàêòèâà. Êîìáè-
íèðîâàííûé ðåàêòèâ ãîòîâÿò èç 8-è îáúåìíûõ ÷àñòåé
ðàñòâîðà êðàõìàëà, 5-è îáúåìíûõ ÷àñòåé áóôåðíîãî
ðàñòâîðà ñ 2,4-äèíèòðîôåíîëîì è 1-é îáúåìíîé ÷àñòè
õëîðèñòîãî íàòðèÿ. Ïîëó÷åííóþ ñìåñü òùàòåëüíî
âñòðÿõèâàþò.

Ïðèãîòîâëåíèå àöåòàòíîãî áóôåðíîãî ðàñòâîðà.
Àöåòàòíûé áóôåðíûé ðàñòâîð êîíöåíòðàöèè 0,2 ìîëü/äì3

ñ pH 5,0 ïðèãîòàâëèâàþò, ñìåøèâàÿ îäíó îáúåìíóþ
÷àñòü óêñóñíîé êèñëîòû è 3 îáúåìíûå ÷àñòè ðàñòâîðà
óêñóñíîêèñëîãî íàòðèÿ. Â ïîëó÷åííîì áóôåðíîì ðà-
ñòâîðå ðàñòâîðÿþò 2,4-äèíèòðîôåíîë ñ òàêèì ðàñ÷å-
òîì, ÷òîáû åãî êîíöåíòðàöèÿ â êîìáèíèðîâàííîì ðå-
àêòèâå ñîñòàâèëà 0,05%.

Ïðèãîòîâëåíèå ðàñòâîðà êðàõìàëà. 0,25 ã êðàõìàëà,
âçâåøåííîãî ñ ïîãðåøíîñòüþ íå áîëåå 0,001 ã, ðàçìå-
øèâàþò â ñòàêàí÷èêå âìåñòèìîñòüþ 50 ìë ñ 10-20 ìë
äèñòèëëèðîâàííîé âîäû è êîëè÷åñòâåííî ïåðåíîñÿò
â êîíè÷åñêóþ êîëáó, ãäå íå ñèëüíî êèïèò 80-90 ìë äè-
ñòèëëèðîâàííîé âîäû 2-3 ìèíóòû. Êîëáó îõëàæäàþò
äî 20°Ñ, ñîäåðæèìîå êîëè÷åñòâåííî ïåðåíîñÿò â ìåð-
íóþ êîëáó âìåñòèìîñòüþ 100 ìë è äîâîäÿò äî ìåòêè.

Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé ìîæíî çàê-
ëþ÷èòü ñëåäóþùåå: ïî ñîäåðæàíèþ è ñîõðàíåíèþ áèî-
ëîãè÷åñêè àêòèâíûõ âåùåñòâ è ïî áèîëîãè÷åñêîé àê-
òèâíîñòè îïòèìàëüíûì ìåòîäîì ñóøêè äàâèêîëà ÿâ-
ëÿåòñÿ ñóáëèìàöèîííûé.

Ìåòîäîì ñóáëèìàöèîííîé ñóøêè ïîëó÷åí ñóõîé ïî-
ðîøîê (ñóáñòàíöèÿ) äàâèêîëà. Îïðåäåëåíû ïîêàçà-
òåëè åãî êà÷åñòâà è ðàçðàáîòàíû ìåòîäû èõ îïðåäå-
ëåíèÿ.
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SUMMARY

DEVELOPMENT OF THE TECHNOLOGY OF THE
SUBSTANCE OF DAVIKOL AND STANDARDIZA-
TION

Bakuridze A., Shengelia D., Kurdiani N., Mikaia G.,
Karanadze N.

Tbilisi State Medical University, Department of Pharma-
ceutical Technology, Department of Ophthalmology, Tbi-
lisi, Georgia

Among wide assortment of pharmaceutical remedies, that
use modern medicine as a weapon against different dis-
eases, special place belongs to the ophthalmic pharma-
ceutical forms, and their development presents independ-
ent branch of pharmaceutical technology.

Recently, as a reason of various diseases and among them
ophthalmic problems, is considered free radicals and re-
actions with their participation. Protection of the organ-
ism from such diseases presents a main goal of antioxi-
dant system. Nowadays, special attention is paid to the
natural antioxidants. On the basis of the natural honey
technology of eye drops davikol with antioxidant activity
have been developed. The objective of our study has been
the development of the substance of prolonged pharma-
ceutical dosage form davikol – eye ophthalmic drops and
its standardization.

The qualitative and quantitative methods were developed.
It is concluded that the optimal method of drying of dav-
ikol is sublimation. Dry powder (active substance) dav-
ikol was obtained; quality characteristics were identified.

Key words: antioxidant system, natural antioxidants, da-
vikol, eye drops, pharmaceutical technology.

ÐÅÇÞÌÅ

ÐÀÇÐÀÁÎÒÊÀ ÒÅÕÍÎËÎÃÈÈ ÏÎËÓ×ÅÍÈß
ÑÓÁÑÒÀÍÖÈÈ ÄÀÂÈÊÎËÀ È ÅÅ ÑÒÀÍÄÀÐÒÈ-
ÇÀÖÈß

Áàêóðèäçå À.Ä., Øåíãåëèÿ Ä.Ã., Êóðäèàíè Í.Ã., Ìè-
êàèÿ Ã.À., Êàðàíàäçå Í.À.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò, äåïàðòàìåíò ôàðìàöåâòè÷åñêîé òåõíîëîãèè,
äåïàðòàìåíò ãëàçíûõ áîëåçíåé, Òáèëèñè

Ñðåäè øèðîêîãî àññîðòèìåíòà ëå÷åáíûõ ñðåäñòâ, èñ-
ïîëüçóåìûõ â ìåäèöèíå, ëåêàðñòâåííûå ôîðìû äëÿ
ãëàç çàíèìàþò îñîáîå ìåñòî è èõ ïðîèçâîäñòâî ÿâëÿ-
åòñÿ ñàìîñòîÿòåëüíûì ðàçäåëîì ôàðìàöåâòè÷åñêîé
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òåõíîëîãèè. Â ïîñëåäíåå âðåìÿ â ïàòîãåíåçå ìíîãèõ
çàáîëåâàíèé, â òîì ÷èñëå è ãëàçíûõ, èìååò ìåñòî èí-
òåíñèôèêàöèÿ ñâîáîäíî-ðàäèêàëüíîãî îêèñëåíèÿ. Çà-
ùèòà îðãàíèçìà îò èçáûòêà ñâîáîäíûõ ðàäèêàëîâ ÿâ-
ëÿåòñÿ îñíîâíîé çàäà÷åé àíòèîêñèäàíòíîé ñèñòåìû.
Â íàñòîÿùåå âðåìÿ áîëüøîå âíèìàíèå óäåëÿåòñÿ ïðè-
ðîäíûì àíòèîêñèäàíòàì. Èç íàòóðàëüíîãî ìåäà âûäå-
ëåíà ñóáñòàíöèÿ äàâèêîë ñ àíòèîêñèäàíòíîé àêòèâíî-
ñòüþ è èçãîòîâëåíû ãëàçíûå êàïëè.

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ÿâèëàñü ðàçðàáîòêà

òåõíîëîãèè ïîëó÷åíèÿ ñóáñòàíöèè ïðîëîíãèðîâàííîé
ëåêàðñòâåííîé ôîðìû äàâèêîë è åå ñòàíäàðòèçàöèÿ.

Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé óñòàíîâëå-
íî, ÷òî ïðè âûäåëåíèè ñóáñòàíöèè èç ìåäà íàèáîëåå
îïòèìàëüíûì ìåòîäîì ñóøêè ÿâëÿåòñÿ ñóáëèìàöèîí-
íûé êàê ïî ñîäåðæàíèþ áèîëîãè÷åñêè àêòèâíûõ âå-
ùåñòâ, òàê è ïî áèîëîãè÷åñêîé àêòèâíîñòè. Ìåòîäîì
ñóáëèìàöèîííîé ñóøêè ïîëó÷åíà ñóáñòàíöèÿ ñóõîãî
ïîðîøêà äàâèêîë. Îïðåäåëåíû ïîêàçàòåëè åãî êà÷å-
ñòâà è ðàçðàáîòàíû ìåòîäû èõ îïðåäåëåíèÿ.

PILOT STUDY OF COMPLIANCE WITH HEALTHCARE
FACILITY SMOKING LAWS IN GEORGIA

Schick1 S., Gvinianidze2 K., Tsereteli2 D., Novotny3 T., Hammond4 K.

1Lung Biology Center, Department of Medicine, University of California, San Francisco, USA;
2Institute of Public Health, Tbilisi, Georgia; 3UCSF Global Health Sciences and Center for Tobacco Control

Research and Education, Department of Epidemiology and Biostatistics, University of California, San Francisco,
USA; 4Environmental Health Sciences Division, School of Public Health, University of California, Berkeley, USA

In June, 2003 the Georgian parliament passed a law re-
stricting smoking to designated smoking areas in all state
buildings, schools, restaurants that don’t serve alcohol,
public conveyances and healthcare facilities. The law re-
quires that designated smoking areas be identified with
signage and states that they may not be located in certain
locations including stairwells, waiting areas, and lavato-
ries. In December, 2005, Georgia ratified the Framework
Convention on Tobacco Control, which supports smoke-
free public places. Despite Executive level government
and institutional support for tobacco control, we have
observed low compliance with the restriction on smoking
in healthcare facilities.

Estimates of current smoking prevalence in Georgia range
from 29% (men 53.3%, women 6.3%) [13,27] to 39%
[5,15]. Prevalence among 13-15 year olds is 22% (boys
30.1%, girls 13.7%) [4]. These rates are similar to those
seen in other Newly Independent States (NIS) [13] and in
the neighboring nation of Turkey [8]. Smoking prevalence
(35%) among Georgian healthcare professionals is approx-
imately equal to that of the general population (men 48%,

women 16%) [31]. With smoking prevalence this high,
potential exposure to secondhand smoke (SHS) in Geor-
gia is also very high. In the only published data available
for children, 94% of 13-15 year olds reported SHS expo-
sure in public places, and 95% reported exposure at home
[4]. Current scientific information supports a causal asso-
ciation between SHS and heart disease, asthma onset and
exacerbation, low birth weight, preterm delivery, and lung,
breast and nasal sinus cancer [8]. Among children, SHS
exposure may be associated with bronchitis, pneumonia
and SIDS [29].

The Georgian healthcare system is in transition from the
previous Soviet system, characterized by guaranteed uni-
versal access, to a social insurance system with limited
free services supplemented by out-of-pocket payments and
private insurance. When the Soviet Union fell in 1991,
Georgia had one of the highest medical professional–to-
population ratios in the world, a vast excess of poorly
maintained healthcare facilities and few resources to pro-
vide medical care [1]. In 1994, the World Bank gave Geor-
gia a loan to consolidate and reform the healthcare sys-
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tem. However, there are still far more hospitals and clin-
ics operating than are needed per capita (approximately
twice the number in the European Union) and most are
still in poor physical condition [2]. Under these condi-
tions, enforcing the federal restriction on smoking in
healthcare facilities has been challenging, as this enforce-
ment may not be a priority for overtaxed hospital admin-
istrations or for the medical profession in general.

We performed this study in February, 2007 as a pilot to
assess the degree of compliance with the legislated re-
strictions on smoking in healthcare facilities and to iden-
tify potential strategies for increasing compliance.

Material and methods. Nine healthcare facilities were
chosen as a convenience sample to represent the range of
facility types, facility maintenance levels, and smoking
policy enforcement policies prevalent in Georgia in 2007.
Seven were located in Tbilisi (population 1.3 million), and
two were located in the Kakheti region (population
400,000). The sampling locations at each facility includ-
ed examination rooms, patient rooms in hospitals, wait-
ing areas (most often in hallways), private staff rooms and
“informal smoking areas”. Private staff rooms include
physicians’ offices, nurses’ dormitories, laboratories, and
other spaces that are not open to the public. Informal smok-
ing areas are indoor areas, most often stairwells and lava-
tories, which did not fit into any of the previous catego-
ries and where numerous cigarette butts, ashes, or dis-
carded packages were observed.

Airborne Nicotine Measurement. Fifty-one small passive
nicotine samplers were used to measure nicotine concen-
tration in the air [17,20]. The sampling period for the
majority of the samples (48/51) was 50 to 76 hours. The
remaining three samplers were in place for 10 days. All
samples were taken in February or March, 2007. Nicotine
monitors were hung from ceilings, light fixtures, curtain
rods, or walls. The nicotine collected was measured by
gas chromatography with nitrogen-selective detection.
Nicotine concentrations were calculated by dividing the
number of micrograms of nicotine collected by the vol-
ume of air sampled (the effective sampling rate was
24 mls/min). The limit of detection for 50 hour samples
was 0.045 μg/m3.

Airborne Particle Concentration (PM2.5) Measurement.
Particle concentrations were measured in seven of the nine
facilities (A, B, E, F, J, K, H) when the nicotine samplers
were collected, using a TSI AM-510 photometer. This
monitor detects 0.1-10 μm particles but particles larger
than 2.5 μm were excluded by the 2.5 μm impactor oper-
ated at 1.7liters/min. The monitor was calibrated gravi-
metrically. The particle monitor was carried in a handbag
at waist level, with a sampling tube protruding 2 cm from
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the bag. At each healthcare site we measured outdoor PM2.5
and subtracted the arithmetic average of outdoor values
from each indoor value before calculating average con-
centrations for each site. Values below zero thus indicate
particle concentrations below outdoor levels.

We used Microsoft Excel and Sigmaplot software for anal-
yses. Nicotine values were compared by site and by room
type. The data were not normally distributed, so we used
Kruskal-Wallis one way ANOVA and Mann-Whitney rank
sum tests to measure difference. Particle concentrations
are arithmetic averages.

Results and their discussion. Healthcare Facilities. The
weather during the week of February 13-16 was cool,
with nighttime lows around zero degrees Celsius and
midday highs between 10 and 15. There was no precip-
itation and wind speeds were low. To conserve heat, win-
dows in most of the spaces sampled were kept closed.
Facilities J and E were heated via steam or hot water
radiators and had standard mechanical ventilation sys-
tems in operation. Facilities A, B, F, G, H, K and L did
not have functional central heating or ventilation sys-
tems. Most of these facilities were heated via electric
space heaters. Hallways and waiting areas were typical-
ly unheated. In one facility (Hospital F), we also saw a
leaky woodstove in use in a private staff room.

Designated smoking areas. Two of the nine facilities sur-
veyed, K and L, had designated smoking areas. However,
the locations of these smoking areas, a stairwell and a
corridor, were in violation of the law.

Nicotine concentration. All but one of the nicotine sam-
plers placed in Georgian healthcare facilities showed nic-
otine concentrations above the limit of detection (Figure
1a). Only 52% of the samplers showed concentrations
below 1 μg/m3 nicotine, 27% showed concentrations be-
tween 1 and 5μg/m3, and 20% were above 5μg/m3.

Figure 1a. Nicotine concentration by room tyre
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Analysis of variance between the types of rooms sampled
(exam rooms, patient rooms, waiting areas, informal smok-
ing areas and private staff rooms) shows a trend toward a
difference in nicotine concentrations p=0.061 (Table 1).
Mean nicotine concentrations were highest in informal

smoking areas and lowest in patient rooms. Nicotine con-
centrations in several staff rooms averaged >10 μg/m3.
Because these samples were collected continuously for
2-3 days and were averaged over days and nights, concen-
trations during the times of use would be even higher.

Table 1: Nicotine concentration (μg/m3) by room type, Georgia, February-March 2007

Room type N Mean Std Dev Median Range 
Exam 4 0.82 0.62 0.69 0.24 – 1.65 
Patient 8 0.53 0.32 0.51 0.15 – 1.00 
Waiting 12 0.83 0.80 0.46 0.01 – 2.41 
Informal smoking 4 6.66 7.52 5.26 0.33 – 15.80 
Private staff 23 4.38 6.04 1.35 0.06 – 25.06 
 

N
ic

ot
in

e 
(m

/g
3 )

Although some sites had higher mean nicotine concentrations, there were no significant differences between sites
(Figure 1b).

Figure 1b. Nicotine concentration by site Figure 2. PM2.5 by site: indoor concentration less
outdoor concentration

PM2.5 concentration in healthcare facilities. Particle con-
centration data must be interpreted with caution because
each average value represents only the brief period of time
it took to arrive at a site, greet the staff and collect the
nicotine samplers, an average of 20 minutes per site. For
this reason we have not evaluated correlations between

nicotine concentration and particle concentration. How-
ever, mean indoor particle concentrations at sites A, B, F,
H, J and K, were higher than mean outdoor concentra-
tions at these sites during our visit. (Figure 2, Table 2).
Only site E showed lower concentrations of particulates
indoors than outdoors.

Table 2: PM2.5 in healthcare facilities: Indoor concentration
less outdoor concentration (μg/m3), Georgia, February-March 2007

Facility # rooms surveyed Mean Std.Dev. Range 
A 10 16 19 4.0 – 72.0 
B 11 7 24 -19.0 – 69.0 
E 6 -23 16 7.0 – 50.0 
F 13 17 12 -6.0 – 51.0 
H 7 61 34 8.0 – 98.0 
J 7 91 104 6.0 – 257 
K 12 43 20 0.02 – 74.0 

 
Outdoor PM2.5. Average outdoor particle concentrations
were 72 μg/m3 in Tbilisi, and 36 μg/m3 in Kakheti.

These data support qualitative observations by the inves-
tigators that the Georgian law restricting smoking in
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healthcare facilities to designated areas is ineffective. All
but one of the nicotine samplers placed in healthcare fa-
cilities detected nicotine and 48% detected levels of nico-
tine, indicative of frequent smoking. Facilities with des-
ignated smoking areas did not have lower nicotine levels
than facilities with designated smoking areas. Numerous
studies have shown that restricting smoking to designat-
ed areas does not adequately protect people from expo-
sure to secondhand smoke [7,16,18,23].

We were especially dismayed to find higher levels of nic-
otine in private staff rooms than in patient rooms, waiting
areas or examination rooms. This suggests that Georgian
healthcare professionals are leading violators of the smok-
ing law. When a healthcare professional smokes, it sends
a message to patients that smoking is not dangerous [6].
Even when doctors and nurses smoke in areas that are
closed to the public, the odor in the air and on their bodies
can reveal their behavior to patients. Healthcare facilities
and professionals should serve as models for non-smok-
ing behavior [28].

While limited, the data on PM2.5 suggest that particulate
air pollution is probably much more severe indoors than
outdoors in Georgia. The majority of the outdoor particu-
late readings we used to calculate background pollution
levels were taken in Tbilisi, within one kilometer of the
Mtkvari River, adjacent to busy roads. The Mtkvari River
valley is a known inversion zone [3] and has higher pol-
lution levels than surrounding areas, so the outdoor par-
ticulate values are representative of the worst outdoor
pollution in the area. Indoor PM2.5 concentrations were
above local outdoor concentrations in six of the seven
healthcare facilities surveyed. By comparison, indoor par-
ticle concentrations in the United States are usually lower
than outdoor concentrations unless there are indoor sourc-
es such as cooking, combustion heaters, or smoking [30].
Only one site (F) had combustion heating or kitchen fa-
cilities near the particle monitoring locations, so the ele-
vated indoor particle concentrations at sites A, B, H, J and
K are suggestive of pollution from secondhand cigarette
smoke at the time of our visit. At site J, the facility with
the highest mean PM2.5 concentration, we observed a phy-
sician smoking during sampling. Samples taken in his
vicinity accounted for the highest readings at site J
(257 μg/m3).

Smokefree healthcare facilities are an important measure
to protect public health for at least two reasons: first, be-
cause the population that seeks healthcare is the very pop-
ulation known to be most vulnerable to the health effects
of exposure to SHS (infants, children, pregnant women,
the elderly, and those who already have respiratory and
circulatory disease) [8]; and second, because healthcare
professionals can be the most effective promoters of a
nonsmoking norm [9,11]. In the United States and other

developed nations, a relationship has been observed be-
tween smoking prevalence rates among physicians and
smoking rates in the general population [19]. Typically,
physicians take up smoking earlier than the general popu-
lation because they have more disposable income; then as
the dangers of smoking become better known, physicians
give up smoking earlier than the general population be-
cause they are better informed. In the United States, the
smoking prevalence among physicians dropped from
~40% in 1959 [12], to below 10% since the mid-1990s
[21,24,25]. Current prevalence among the general popu-
lation is ~23%.

Our results, showing that the Georgian restriction on smok-
ing in healthcare facilities does not eliminate SHS expo-
sure of staff and patients and an especially high level of
SHS in private staff areas, suggest two strategies that may
improve compliance and a nonsmoking norm. The first is
to amend the current Georgian law to make all healthcare
facilities smoke-free, and add provisions for enforcement
and penalties for violations. With these amendments, in-
frequent, low-cost inspections of healthcare facilities could
be used to educate healthcare facility administrators and
improve compliance. The second strategy is to invest in
education and smoking cessation programs specifically
targeted at healthcare professionals. Healthcare profession-
als who smoke are typically under-informed about the
health risks of smoking and exposure to SHS, and they
are less likely to effectively counsel their patients on ces-
sation [22,24,26]. Focusing on this small group of influ-
ential professionals could be a cost-effective way to re-
duce violations of smoke-free environment and eventual-
ly smoking-attributable morbidity and mortality through-
out Georgia.
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SUMMARY
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In 2003 Georgian Parliament restricted smoking in all
healthcare facilities to designated smoking areas. Observed
compliance has been low. This quantitative study of air-
borne nicotine and particulate concentrations in nine
healthcare facilities in Tbilisi and Region Kakheti in Feb-
ruary, 2007 was a pilot to assess the degree of noncompli-
ance with the law and to identify potential strategies for
increasing compliance.  Passive sampling of nicotine and
active sampling of PM2.5 in selected healthcare facilities.

None of the facilities we monitored had designated smok-
ing areas that met the legal requirements. Fifty of the 51
samplers registered concentrations of nicotine above the
level of detection. Of these, 52% showed concentrations
below 1 μg/m3 nicotine, 27% showed concentrations be-
tween 1 and 5 μg/m3 and 20% were above 5 μg/m3. The
highest nicotine levels were found in medical staff offic-
es, and in undesignated “informal smoking areas”.

These data support qualitative observations that the law
restricting smoking in Georgian healthcare facilities to des-
ignated areas is poorly enforced and does not protect pa-
tients and employees from secondhand smoke. These find-
ings suggest that Georgian law should be changed to make
all healthcare institutions smoke free environments and
that there is a need for tobacco control programs targeted
at medical professionals in Georgia.

Key words: smoking, passive smoking, smoking in health-
care facilities, airborne nicotine, airborne particle, indoor
air quality.
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Øèê1 Ñ., Ãâèíèàíèäçå2 Ê.Ã., Öåðåòåëè2 Ä.Ã., Íîâîò-
íè3 Ò., Õàììîíä4 Ê.

1Óíèâåðñèòåò Êàëèôîðíèè, äåïàðòàìåíò ìåäèöèíû,
Öåíòð áèîëîãèè ëåãêèõ, Ñàí-Ôðàíöèñêî, ÑØÀ;
2Èíñòèòóò îáùåñòâåííîãî çäðàâîîõðàíåíèÿ,
Òáèëèñè, Ãðóçèÿ; 3Óíèâåðñèòåò Êàëèôîðíèè,
äåïàðòàìåíò ýïèäåìèîëîãèè è áèîñòàòèñòèêè,
èçó÷åíèå ãëîáàëüíîãî çäîðîâüÿ è öåíòð èññëåäîâàíèÿ
è îáðàçîâàíèÿ êîíòðîëÿ òàáàêà, Ñàí-Ôðàíöèñêî,
ÑØÀ; 4Óíèâåðñèòåò Êàëèôîðíèè, øêîëà
îáùåñòâåííîãî çäðàâîîõðàíåíèÿ, îòäåëåíèå èçó÷åíèÿ
çäîðîâüÿ îêðóæàþùåé ñðåäû, Áåðêëè, ÑØÀ

Â 2003 ãîäó â Ãðóçèè ïðèíÿò çàêîí îá îãðàíè÷åíèè
êóðåíèÿ â ìåäèöèíñêèõ ó÷ðåæäåíèÿõ è âûäåëåíèè
îôèöèàëüíûõ ìåñò äëÿ êóðåíèÿ. Ñ öåëüþ èçó÷åíèÿ
ñîñòîÿíèÿ âîïðîñà ïî âûïîëíåíèþ óêàçàííîãî çàêîíà
â ôåâðàëå 2007 ãîäà â äåâÿòè ìåäèöèíñêèõ
ó÷ðåæäåíèÿõ ã. Òáèëèñè è â ðåãèîíàõ Êàõåòèè
èçìåðåíû êîíöåíòðàöèè íèêîòèíà è ÷àñòèö ïûëè
(PM2.5). Â óêàçàííûõ ìåñòàõ áûëè óñòàíîâëåíû
ôèëüòðû, ðåãèñòðèðóþùèå íàëè÷èå íèêîòèíà - 51, èç
íèõ 50 çàôèêñèðîâàëè êîíöåíòðàöèþ íèêîòèíà. 52%
èç íèõ ïîêàçàëè êîíöåíòðàöèè íèæå 1 μg/m3, 27% -
êîíöåíòðàöèè ìåæäó 1 è 5 μg/m3 è 20% - âûøå 5 μg/m3.
Êîíöåíòðàöèè 1-2 μg/m3 òèïè÷íû äëÿ äîìîâ
êóðèëüùèêîâ, à âûøå 5 μg/m3 òèïè÷íû äëÿ ðåñòîðàíîâ
è äðóãèõ îáùåñòâåííûõ ìåñò, ãäå êóðåíèå
ðàçðåøàåòñÿ. Ñàìûå âûñîêèå óðîâíè íèêîòèíà áûëè
âûÿâëåíû â êàáèíåòàõ ìåäèöèíñêîãî ïåðñîíàëà è â
íåîôèöèàëüíûõ ìåñòàõ äëÿ êóðåíèÿ.

Äàííûå èññëåäîâàíèÿ ïîêàçàëè, ÷òî â ìåäèöèíñêèõ
ó÷ðåæäåíèÿõ íå ñîáëþäàþòñÿ çàêîíîäàòåëüíûå
òðåáîâàíèÿ îá îãðàíè÷åíèè êóðåíèÿ è ïàöèåíòû è
ìåäïåðñîíàë íå çàùèùåíû îò âîçäåéñòâèÿ âòîðè÷íîãî
òàáà÷íîãî äûìà, ÷òî äèêòóåò î íåîáõîäèìîñòè
ïðèíÿòèÿ ñîîòâåòñòâóþùèõ ìåð ïî îõðàíå çäîðîâüÿ
íàñåëåíèÿ
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It is well documented that maternal deprivation is a stress-
ful stimulus for normal functioning of central nervous
system (CNS) [4;5;8;18;25;26] and other organs and sys-
tems of offspring [10;15]. Studies in infant rats and mon-
keys show that maternal deprivation results in persistent
deficits in social, behavioral and cognitive development
[19;20]. By Parker et al [17], maternal deprivation in pri-
mates is associated with deregulation of developing bio-
logical stress response systems and the abnormal infant
behavior. Jurcovicova et al [12] and Lippmann M, et al
[18], in their research confirm that maternal deprivation
breaks adaptable opportunities of CNS, which can be
shown in inadequate behavior both in neonatal and in adult
ages [16]. Adaptable opportunities of CNS are correlated
with the neurotransmitter systems of CNS in the brain
[8;11;19]. The key neurotransmitter systems, such as se-
rotoninergic, noradrenergic and dopaminergic, are taking
part in all the types of behavior. As it is shown in Bazjan’s
[3] review, the activation of brain serotoninergic system
and the inhibition of brain noradrenergic and dopaminer-
gic systems contribute to the formation of emotionally
negative states, whereas the opposite interrelations be-
tween activities of these systems are prerequisites for the
formation of emotionally positive states. There are nu-
merous studies where the alteration in behavioral and en-
docrine response to stress in deprived rodents and pri-
mates are shown [4;6;8;9;14;22].

The aim of the article was to reveal the effect of maternal
deprivation on the behavioral reactions of rat pups during
the intermittent and prolonged maternal separation.

Materials and methods. Research was conducted on 126
white rat pups of both sexes received from 26 mothers at
the first, 15th, 21st, and 60th days of life. All experimental
procedures were carried out in accordance with the Guid-
ing Principles for the Care and Use of Laboratory Ani-
mals; with the European Communities Council Directive
(24.11.86/609/EEC). The experimental research report was
signed by the local Committee of Ethics.

All animals were divided into 3 groups: the first group
included 42 litters submitted to intermittent maternal dep-
rivation (IMD). The second group included 28 litters sub-
mitted to prolonged maternal deprivation (PMD) and 56
litters served as the control group. Animals were housed
in a room with a controlled temperature, humidity, 12 h
light/dark cycle, having free access to the food and water.

IMD consisted of removing for 6 hours a day 42 pups
from their rat mothers to another cage at controlled tem-
perature 37°C  at  6th, 7th and 8th days of life, and for 12
hours at 12th, 13th, 14th, 15th and 16th days of life. PMD
consisted of removing 28 pups from their rat mothers at
14 day of life into the four isolated cages for artificial
feeding. The males and females were housed separately.
There were seven animals in each cage. Open-field tests
were conducted at 15th and 21st and 60th days of life. Open-
field tests were performed in a square apparatus having
the floor divided into 12 squares. The tests were performed
between 10:00 and 12:00 a.m. The animals were placed
in the center of the field and the number of squares en-
tered (horizontal motor activity - HMA), as well as the
rearing (vertical motor activity – VMA) was measured
for 2 min on 2 occasions. In addition, the inspectorial ac-
tivity by the number of putting the muzzle in the mink
and the grooming were studied. As it is known, the HMA
characterizes the motor activity, as well as VMA and
“mink” – characterizes the inspectorial activity, whereas
the grooming characterizes the emotional state of the an-
imal during the testing. The Waldman Index was defined
as well by calculating: WI = HMA/VMA + “mink” [24].

The results were evaluated by “STAT Soft” program. The
comparisons with p<0,05 were considered statistically sig-
nificant.

Results and their discussion. The open-field behavioral
activity after IMD and PMD is shown in Fig.1 and Fig. 2.
The increase in VMA was revealed at the 15th day of life in
both investigated groups to compare with the control group,
as well as after IMD at the 21st day of life, but was lessened
in rats after PMD at the 21st and at the 60th days of life.

Activation of HMA was expressed in every periods of
investigation after IMD, but was less expressed in PMD.
Elevation of WI, according to the age gain in the control
group, was accompanied by the decrease of WI in inves-
tigated groups, especially during IMD. The grooming was
activated at the 21st day of life in rats after IMD. Howev-
er, rats after PMD showed significantly lower frequency
of grooming in every occasion. At the 60th day of life the
behavioral activity of rats was significantly less than in
the control group after PMD and IMD.

The higher rearing and ambulatory activities of animals
after IMD, measured on the first day of exposure (postna-



54

ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

                          Rearing    (A)                                                       Ambulating (B) 
 60th day 

 
* 60th day  * 

* 21st day 

*  * 
  *21st day *15th day 
* * * 
*  15th day 

                                                                                                          
 
 
          

1st                2 1st              

     8 
    
     6 
                      
     4 

            10 
             8 
             6 
             4 
             2 

2 

Measurement Measurement 

Footnotes: on ordinates are given the numbers of rearing
* - (A) and the numbers of squares entered * - (B), on abscissa – numbers of measurements

Fig.1. The Intermittent and Prolonged Maternal Separation Affects Behavioral Reactions of Rat Pups

Open-field activity of rat pups after intermittent maternal deprivation (flakes) measured
in 2 occasions 48 hours apart (M±m)
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The Intermittent and Prolonged Maternal Separation Affects Behavioral Reactions of Rat Pups

Fig. 2.  Open-field activity of rats after prolonged  maternal deprivation measured
on 2 occasions 48 hours apart (M±m).

tal day 15), showed a lessened emotionality of these an-
imals, but high inspectorial activity to compare with the
control rats. In contrast, however, rats after neonatal
RMD showed ambulatory hypoactivity in the experi-
ments by Jurcovicova at al. [12]. The discrepancy be-
tween their and our results may be due to the fact that
our control animals were completely undisturbed, but in
their experiment the pups were periodically handled
when measuring the body weight and thus their thresh-

old of sensitivity might have been higher due to certain
degree of continuous adaptation.

The grooming activity was higher in both investigated
groups at the 15th day, but lessened at the 21st and at the
60th days postnatally.  Emotionality, as assessed by groom-
ing, was highest in rats after IMD at the 21st day postna-
tally and the least at the 60th day postnatally after PMD. It
is thought to be maternally mediated [16], because the



GEORGIAN MEDICAL NEWS
No 1 (154) 2008

© GMN 55

brief intermittent separations stimulate increased mater-
nal linking and grooming not only at reunion, but also
across the pup development. These permanent changes in
maternal behavior increase the expression of glucocorti-
coid receptors in the hippocampus, thereby enhancing
sensitivity to glucocorticoid-feedback inhibition during
stress exposure later in life [9]. Such increased maternal
care is sufficient to produce stress resistance in rodents
and is corroborated by the evidence that the amount of
maternal stimulation received by pups during develop-
ment is negatively correlated with later stress-induced
HPA-axis activation [14].

According to previously received results [1;2], the pro-
longed maternal separation appears to be a qualitatively
different intervention from the intermittent maternal sep-
aration when tested by several endocrine responses. Thus,
PMD was shown to suppress catecholamine excretion in
CNS as the behavioral activity of the animals since the
postnatal 60th day. On the contrary, the elevation of NE
content in the brain and blood and the decrease of DA
exposed after IMD [1] showed the functional discoordi-
nation between brain noradrenergic and dopaminergic
systems, which revealed in altered behavior among de-
prived pups. However, the increased dopamine content
may result in inhibition of prolactin secretion [12], the
deficit of which may negatively affect the immune func-
tions of the organism [25]. This correlates with the fact
that the deprived rats showed suppressed immune respons-
es in the experiments by Teunis et al.[23]. The received
results testify to essential influence of maternal depriva-
tion on the normal functioning of CNS, revealed in the
alterations of behavior of rats suffering from maternal
deprivation.
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SUMMARY

THE INTERMITTENT AND PROLONGED MA-
TERNAL SEPARATION AFFECTS BEHAVIORAL
REACTIONS IN RAT PUPS

Gogberashvili K., Didebulidze K., Ubiria I., Uberi E.,
Chkuaseli N.

Tbilisi State Medical University, Department of Pediatric

The work was designed to reveal the effect of maternal
deprivation on the behavioral reactions of rat pups during
the intermittent and prolonged maternal separation. Re-
search was conducted on 126 white rat pups of both sexes
received from 26 mothers at the 1st, 15th, 21st, and 60th

days after birth.  All animals were divided into three main
groups: the first group included 42 litters submitted to

intermittent maternal deprivation (IMD). The second group
included 28 litters submitted to prolonged maternal dep-
rivation (PMD) and 56 litters served as the control group.
Animals were housed in a room with a controlled temper-
ature, humidity, 12 h light/dark cycle, having free access
to the food and water. The received results testify to es-
sential influence of maternal deprivation on the normal
functioning of CNS, revealed in the alterations of behav-
iors in rats suffering from maternal deprivation. Thus, early
maternal separation in rat pups may serve to be the stress-
ful stimulus for CNS and alter it function, which produc-
es the behavioural disorders among them.

Key words: intermittent maternal deprivation, prolonged
maternal separation, central nervous system, behavioral
reactions.
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ÂËÈßÍÈÅ ÍÅÏÐÅÐÛÂÍÎÉ È ÏÐÅÐÛÂÈÑÒÎÉ
ÌÀÒÅÐÈÍÑÊÎÉ ÄÅÏÐÈÂÀÖÈÈ ÍÀ ÏÎÂÅÄÅÍ-
×ÅÑÊÈÅ ÐÅÀÊÖÈÈ Ó ÄÅÒÅÍÛØÅÉ ÊÐÛÑ

Ãîãáåðàøâèëè Ê.ß., Äèäåáóëèäçå Ê.Á., Óáèðèÿ È.Ñ.,
Óáåðè Ý.Í., ×êóàñåëè Í.Í.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò, äåïàðòàìåíò ïåäèàòðèè

Ñ öåëüþ âûÿâëåíèÿ âëèÿíèÿ ïðåðûâèñòîé è íåïðåðûâ-
íîé ìàòåðèíñêîé äåïðèâàöèè íà ïîâåäåí÷åñêèå ðåàê-
öèè äåòåíûøåé êðûñ, èññëåäîâàëè 126 äåòåíûøåé
áåëûõ íåëèíåéíûõ êðûñ îáîèõ ïîëîâ, ðîæäåííûõ îò
26 ìàì íà 1-é, 15-é, 21-é, è 60-é äíè ïîñëå ðîæäåíèÿ.
Âñåõ æèâîòíûõ ðàçäåëèëè íà òðè ãðóïïû: ïåðâàÿ ãðóï-
ïà ñîñòîÿëà èç 42-õ äåòåíûøåé êðûñ, ïîäâåðãíóòûõ
ïðåðûâèñòîé ìàòåðèíñêîé äåïðèâàöèè (ÏÌÄ). Âòîðàÿ
ãðóïïà âêëþ÷àëà 28 äåòåíûøåé êðûñ, ïîäâåðãíóòûõ
íåïðåðûâíîé ìàòåðèíñêîé äåïðèâàöèè (ÍÌÄ). Òðå-
òüþ, êîíòðîëüíóþ  ãðóïïó ñîñòàâèëè 56 äåòåíûøåé
êðûñ. Æèâîòíûõ ïîìåñòèëè â ïîìåùåíèè ñ êîíòðîëè-
ðóåìîé òåìïåðàòóðîé, âëàæíîñòüþ, ñ 12-÷àñîâûì öèê-
ëîì ñâåòëî/òåìíî, ñî ñâîáîäíûì äîñòóïîì ê ïèùå è
âîäå. Ïîëó÷åííûå ðåçóëüòàòû ïîêàçàëè, ÷òî ÍÌÄ è
ÏÌÄ ÿâëÿþòñÿ ðàçëè÷íûìè ñòðåññîâûìè ôàêòîðàìè,
êîòîðûå âîçäåéñòâóþò íà ïîâåäåí÷åñêèå ðåàêöèè êðû-
ñÿò. Ñëåäóåò ïîä÷åðêíóòü, ÷òî ïðè ÏÌÄ ïî ñðàâíåíèþ
ñ ÍÌÄ ïðåîáëàäàåò àêòèâàöèÿ êàê ýìîöèîíàëüíîé, òàê
è äâèãàòåëüíîé äåÿòåëüíîñòè æèâîòíûõ.  Îòëó÷åíèå îò
ìàòåðèíñêîé ãðóäè ñóùåñòâåííî âëèÿëî íà íîðìàëüíîå
ôóíêöèîíèðîâàíèå ÖÍÑ äåòåíûøåé êðûñ, âûçûâàÿ èç-
ìåíåíèÿ ïîâåäåí÷åñêîé ðåàêöèè. Òàêèì îáðàçîì, ðàí-
íåå îòëó÷åíèå îò ìàòåðèíñêîãî ìîëîêà äåòåíûøåé êðûñ
ÿâëÿåòñÿ ñòðåññîðíûì ôàêòîðîì äëÿ ÖÍÑ è ïðèâîäèò
ê ðàçëè÷íûì ïîâåäåí÷åñêèì íàðóøåíèÿì.




