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

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

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

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

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

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

Ïðè íàïðàâëåíèè ñòàòüè â ðåäàêöèþ íåîáõîäèìî ñîáëþäàòü ñëåäóþùèå ïðàâèëà:

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Ïðè íàðóøåíèè óêàçàííûõ ïðàâèë ñòàòüè íå ðàññìàòðèâàþòñÿ.



REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

List first the native authors, and then the foreign ones alphabetically. The index of foreign literature
must be typed, computer-printed or legibly hand-written in Indian or black ink.
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Îäíèì èç õàðàêòåðíûõ ïðèçíàêîâ ñèíäðîìà äîáðîêà÷å-
ñòâåííîé ãèïåðïëàçèè ïðîñòàòû (benign prostate
syndrome, BPS) ÿâëÿåòñÿ òîíè÷åñêîå ñîñòîÿíèå ãëàäêî-
ìûøå÷íûõ êëåòîê ïåðèóðåòðàëüíîãî ðåãèîíà è ïåðå-
õîäíîé çîíû ïðîñòàòû (äèíàìè÷åñêèé êîìïîíåíò) [2].
Â èõ äèñôóíêöèè âàæíûì ïàòîôèçèîëîãè÷åñêèì ôàê-
òîðîì ñ÷èòàåòñÿ äèñðåãóëèðîâàíèå ïåðèôåðè÷åñêîé
ñèìïàòè÷åñêîé íåðâíîé ñèñòåìû, ÷òî, â ñâîþ î÷åðåäü,
ñëóæèò ðàçâèòèþ íåñêîëüêèõ ñåëåêòèâíûõ áëîêàòîðîâ
àëüôà1-àäðåíîðåöåïòîðîâ (α1-AR) [3]. Áëîêàòîðû α1-AR
âìåñòå ñ äâóìÿ èíãèáèòîðàìè 5-àëüôà-ðåäóêòàçû
(5α-R) ÿâëÿþòñÿ íà ñåãîäíÿøíèé äåíü êëàññè÷åñêèìè
ïðåïàðàòàìè äëÿ êîíñåðâàòèâíîãî ëå÷åíèÿ BPS [4,5].

Ýíäîòåëèí-1 (ET-1) è àíãèîòåíçèí-II (AT-II), ñðåäè äðó-
ãèõ ïåïòèäîâ ñ÷èòàþòñÿ âîçìîæíûìè èíòðèíçè÷åñ-
êèìè ìåäèàòîðàìè èëè ìîäóëÿòîðàìè ïåðèôåðè÷åñ-
êîé íåðâíîé ñèñòåìû, êîòîðûå ïðåäïîëîæèòåëüíî
ïðèíèìàþò ó÷àñòèå â êîíòðàêöèè ãëàäêîìûøå÷íîé
òêàíè ïðåäñòàòåëüíîé æåëåçû [6-9]. Åñëè ðîëü íîðàä-
ðåíàëèíà ñèìïàòè÷åñêîé íåðâíîé ñèñòåìû â ðàçâè-
òèè äèíàìè÷åñêîãî êîìïîíåíòà äîáðîêà÷åñòâåííîé
ãèïåðïëàçèè ïðîñòàòû âíå ñîìíåíèÿ, òî èçó÷åíèå çíà-
÷åíèÿ âûøåóêàçàííûõ ïåïòèäîâ â ïàòîãåíåçå äàííî-
ãî çàáîëåâàíèÿ ïî ñåé äåíü îñòàåòñÿ ïðåäìåòîì èñ-
ñëåäîâàíèé.

Èç òðåõ èçîôîðì ýíäîòåëèíà ñàìûì ïðåîáëàäàþùèì
è ïîòåíòíûì â ÷åëîâå÷åñêîì îðãàíèçìå ÿâëÿåòñÿ ET-1
[10]. Îí îáëàäàåò ïî÷òè â 10ðàç áîëåå ñèëüíûì ñîñó-
äîñîêðàùàþùèì ñâîéñòâîì, ÷åì AT-II. Äàííûå ïåï-
òèäû êàê è íîðàäðåíàëèí, ñîîòâåòñòâåííî âîçäåéñòâóÿ
íà ñâîè êëåòî÷íûå ðåöåïòîðû (ET-A è ET-B, AT1,
α1-AR), ñïîñîáñòâóþò âíóòðèêëåòî÷íîìó íàêîïëåíèþ
òàê íàçûâàåìûõ "âòîðè÷íûõ ñîêðàùàþùèõ ïåðåäàò-
÷èêîâ" – èíîçèò-1,4,5-òðèñôîñôàòà è äèàöèãëèöåðèíà,
êîòîðûå, ñòèìóëèðóÿ ïîäëåæàùèå âíóòðèêëåòî÷íèå
ìåõàíèçìû, âûçûâàþò àêòèâèðîâàíèå àêòèí-ìèîçèíî-
âîãî êîìïëåêñà ñ ïîñëåäóþùèì ñîêðàùåíèåì ãëàäêî-
ìûøå÷íîé êëåòêè. Ïðè ýòîì ñóøåñòâåííóþ ðîëü èã-
ðàþò âíóòðèêëåòî÷íûé óðîâåíü êàëüöèÿ è, ïðåäïîëî-

æèòåëüíî, ÷óâñòâèòåëüíîñòü ñîêðàòèòåëüíîãî êîìïëåê-
ñà ïî îòíîøåíèþ ê êàëüöèþ [11,12].

Ïðåäïîëàãàþò, ÷òî ET-1 âûçâàííîå ñîêðàùåíèå ïðåä-
ñòàòåëüíîé æåëåçû íå çàâèñèò îò àäðåíåðãè÷åñêîé ñèñ-
òåìû, òàê êàê â óñëîâèÿõ in vitro îäèí èç β-áëîêàòîðîâ
(òåðàöîçèí) íå ñìîã àíòàãîíèçèðîâàòü ýíäîòåëèíîâóþ
êîíòðàêöèþ [6]. Â íàñòîÿùåå âðåìÿ íåèçâåñòíî, êàê âå-
ùåñòâà, ñòèìóëèðóþùèå âíóòðèêëåòî÷íûå öèêëè÷åñ-
êèå íèêëåîòèäû – àäåíîçèí è ãóàíîçèí ìîíîôîñôàòû
(cAMP è cGMP), òàê íàçûâàåìûå "âòîðè÷íûå ðàññëàá-
ëÿþùèå ïåðåäàò÷èêè", – ìîãóò ïðîòèâîäåéñòâîâàòü in
vitro ñîêðàòèòåëüíîìó ýôôåêòó ET-1 â ïðåäñòàòåëüíîé
æåëåçå. Ìíîãîêðàòíûå ðàíåå ïîëó÷åííûå  ýêñïåðèìåí-
òàëüíûå äàííûå óêàçûâàþò íà ñóøåñòâåííóþ ðîëü
cAMP è cGMP â ðåãóëÿöèè òîíóñà ïðîñòàòû [1,13-16]. Â
ïðîòèâîïîëîæíîñòü ñîêðàòèòåëüíîìó ìåõàíèçìó, ñòè-
ìóëèðîâàíèå cAMP- è cGMP-çàâèñÿùèõ âíóòðèêëåòî÷-
íîé ñèãíàëêàñêàäû âåä¸ò ê ñíèæåíèþ óðîâíÿ êàëüöèÿ
âíóòðè êëåòêè è ÷óâñòâèòåëüíîñòè ñîêðàòèòåëüíîãî àï-
ïàðàòà ïî îòíîøåíèþ ê êàëüöèþ [11,17]. Áåòà-àäðåíî-
ìèìåòèêè è Ôîðñêîëèí, àêòèâàòîð àäåíóëàò öèêëàçû
(AC), âûçûâàþò cAMP-çàâèñÿùóþ ðåëàêñàöèþ ãëàäêîé
ìûøöû, â òî âðåìÿ êàê ðåëàêñàöèîííûå ñâîéñòâà àçî-
òèñòîãî îêñèäà (NO) è íàòðèóðåòè÷åñêèõ ïåïòèäîâ çà-
âèñÿò îò cGMP-êàñêàäû (ðèñ. 1).

Ðèñ. 1. Âíóòðèêëåòî÷íûå ìåõàíèçìû, âåäóùèå ê ðå-
ëàêñàöèè ãëàäêîé ìûøöû

 ÍÀÓÊÀ

Íàó÷íàÿ ïóáëèêàöèÿ

IN VITRO ÝÔÔÅÊÒÛ CAMP/CGMP – ÑÒÈÌÓËÈÐÓÞÙÈÕ ÂÅÙÅÑÒÂ
Â ÐÀÑÑËÀÁËÅÍÈÈ ÑÎÊÐÀÙÅÍÈß ÃËÀÄÊÎÌÛØÅ×ÍÎÉ ÒÊÀÍÈ

ÏÐÎÑÒÀÒÛ, ÂÛÇÂÀÍÍÎÃÎ ÝÍÄÎÒÅËÈÍÎÌ-1

Êåäèÿ 1Ã., Þêåðò 1Ñ., Êåäèÿ3 Ì., Òðóññ2 Ì., ×èãîãèäçå3 Ò., Èîíàñ1 Ó., Ìàíàãàäçå3 Ë.Ã.
(Ìàíàãàäçå Ë.Ã. - ÷ëåí êîðð. ÀÍ è äåéñòâ. ÷ëåí ÀÌÍ Ãðóçèè, ïðîôåññîð)

1 Ìåäèöèíñêèé èíñòèòóò Ãàííîâåðà, îòäåëåíèå óðîëîãèè, Ãåðìàíèÿ; 2 Êëèíèêóì Äîðòìóíä,
îòäåëåíèå óðîëîãèè, Ãåðìàíèÿ; 3Òáèëèññêèé íàöèîíàëüíûé öåíòð óðîëîãèè èì. àêàä. À.Ï. Öóëóêèäçå
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Àçîòèñòèé îêñèä è íàòðèóðåòè÷åñêèå ïåïòèäû ñòè-
ìóëèðóþò, ñîîòâåòñòâåííî, öèòîçîëè÷åñêóþ è ìåìá-
ðàí-àññîöèèðîâàííóþ ãóàíóëàò öèêëàçû (GCs/GCm),
ñïîñîáñòâóÿ ïðîèçâîäñòâó cGMP îò ãóàíîçèíòðèôîñ-
ôàòà (GTP). Àêòèâàòîð àäåíóëàò öèêëàçû (AC), ôîðñ-
êîëèí, êàê è ñòèìóëÿòîðû β-àäðåíîðåöåïòîðîâ (Rβ),
ñïîñîáñòâóþò ñ ïîìîùüþ ñòèìóëèðîâàíèÿ AC ïðî-
èçâîäñòâó ñAMP èç àäåíîçèíòðèôîñôàòà (ATP). Âíóò-
ðèêëåòî÷íîå íàêîïëåíèå cGMP è cAMP àêòèâèðóåò
âïîñëåäñòâèè ïðîòåèí êèíàçû G è À (PKG/PKA), êî-
òîðûå âîçäåéñòâóÿ íà ATP-çàâûñÿùèå [Ca²+]-íàñîñû
â ìåìáðàíàõ êëåòêè è ñàðêîïëàçìàòè÷åñêîé ñåòè (SR),
âûçûâàþò ñíèæåíèå êîíöåíòðàöèè àêòèâíîãî êàëü-
öèÿ âíóòðè êëåòêè. Öèêëè÷åñêèå íóêëåîòèäû ñïîñîá-
ñòâóþò òàêæå ñíèæåíèþ ÷óâñòâèòåëüíîñòè êîíòðàãè-
ðóþùåãî àïïàðàòà ïî îòíîøåíèþ êàëüöèÿ (íå ïîêà-
çàíî). Âíóòðèêëåòî÷íûé óðîâåíü [Ca2+], êàê è ÷óâ-
ñòâèòåëüíîñòü àêòèíìèîçèíîâîãî êîìïëåêñà ïî îòíî-
øåíèþ [Ca2+] ÿâëÿþòñÿ êëþ÷åâûìè â ðåãóëÿöèè ãëàä-
êîìûøå÷íîãî òîíóñà[11].

Îñíîâíîé öåëüþ äàííûõ ýêñïåðèìåíòîâ in vitro ÿâè-
ëîñü îïðåäåëåíèå ðåëàêñèðóþùèõ ýôôåêòîâ ïðåäñòà-
âèòåëÿ íîâîãî êëàññà NO-äîíîðîâ S-íèòðîçîãëóòàòèî-
íà è íàòðèóðåòè÷åñêîãî ïåïòèäà Ñ-òèïà íà ôóíêöèþ
ãëàäêîìûøå÷íûõ ñåãìåíòîâ ïðîñòàòû, ñòèìóëèðîâàí-
íóþ ET-1. Äëÿ ñðàâíåíèÿ áûëè èñïîëüçîâàíû òàêæå
íèòðîïðóññèä íàòðèÿ (NO-äîíîð) è ôîðñêîëèí (AC-àê-
òèâàòîð). Êðîìå ýòîãî áûëè èññëåäîâàíû ñîêðàòèòåëü-
íûå ýôôåêòû ET-1 è AT-II.

Ìàòåðèàë è ìåòîäû. Ìàêðîñêîïè÷åñêè íîðìàëüíàÿ
òêàíü áûëà äîáûòà èç ïåðèóðåòðàëüíîãî îòäåëà è ïå-
ðåõîäíîé çîíû ïðîñòàòû 16 ïàöèåíòîâ, ïîäâåðãíó-
òûõ ðàäèêàëüíûì îïåðàöèÿì íà ïðîñòàòå èëè ìî÷å-
âîì ïóçûðå. Îñíîâíîé ìàòåðèàë áûë äîáûò â ðåçóëü-
òàòå ðàäèêàëüíîé ïðîñòàòýêòîìèè. Îíêîëîãè÷åñêàÿ
ñòàäèÿ ðàêà ïðîñòàòû íå ïðåâûøàëà T2b. Ñðåäíèé
âîçðàñò ïàöèåíòîâ ñîñòàâèë 65 ëåò (îò 53 äî 76). Íå-
ïîñðåäñòâåííî ïîñëå èññå÷åíèÿ, ïðåïàðàò áûë ïî-
ìåù¸í â îðãàíîçàùèòíèé ðàñòâîð (CUSTADIOL®,
Franz Koehler Chemie GmbH, Alsbach, Germany) è ïå-
ðåíåñ¸í â ëàáîðàòîðèþ äëÿ íàìå÷åííûõ èññëåäîâà-
íèé. Ïîñëå ïðåïàðàöèè, ðàâíîìåðíûå ïðÿìîóãîëü-
íûå ñåãìåíòû (ðàçìåðû 4×4×8 mm) óñòàíàâëèâàëèñü
â 10 ìë êàìåðû ñòàíäàðòíîãî îáîðóäîâàíèÿ äëÿ èçî-
ìåòðè÷åñêèõ èññëåäîâàíèé (IOA 5306, Foehr Medical
Instruments GmbH, Seeheim, Germany). Êàìåðû áûëè
íàïîëíåíû ìîäèôèöèðîâàííûì ðàñòâîðîì "Ringer-
Krebs" ñîäåðæàùèì: 120 mM NaCl, 25,6 mM NaHCO3,
4,7 mM KCl, 2,5 mM CaCl2, 1,2 mM NaH2PO4, 1,2 mM
MgCl2, 22 mM ãëþêîçû è 0,1 mM 2Na+(Ca2+) EDTA, pH
7,4. Ðàñòâîð âî âðåìÿ îïûòà îáîãàùàëñÿ ñìåñúþ 95%
O2+5% CO2. Òåìïåðàòóðà â êàìåðàõ ïîääåðæèâàëàñü
íà óðîâíå 37°C. Â êàìåðàõ ñåãìåíòû óñòàíàâëèâàëèñü

ìåæäó äâóìÿ êðþ÷êàìè, îäèí (âåðõíèé) èç êîòîðûõ
áûë ïîäêëþ÷åí ê ñèëîâîìó òðàíñäþñåðó (Radnoti-
Grass, Quincy, Massachusetts). Âûçûâàëàñü ïðåêîíò-
ðàêöèÿ (0,5 ãðàìì) è çàòåì ñåãìåíòàì ïðåäîñòàâëÿë-
ñÿ ÷àñ äëÿ ýêâèëèáðàöèè. Â òå÷åíèå ÷àñà ðàñòâîð
ìåíÿëñÿ 3 ðàçà ñ öåëüþ îòìûâàíèÿ îðãàíîçàùèòíîãî
ðàñòâîðà. Ïîñëå îêîí÷àíèÿ ýêâèëèáðàöèè, êîíòðàê-
öèÿ ãëàäêîìûøå÷íûõ ñåãìåòíîâ âûçûâàëàñü ìèêðî-
ìîëÿðíûì ðàñòâîðîì ýíäîòåëèíà-1 (1µM). Äëÿ îïðå-
äåëåíèÿ ðåëàêñèðóþùèõ ýôôåêòîâ íèæåóêàçàííûõ
âåùåñòâ èñïîëüçîâàëèñü èñêëþ÷èòåëüíî ñåãìåíòû,
êîòîðûå äîñòèãàëè êàê ìèíèìóì 25% êîíòðàêöèè.
Ïîñëå äîñòèæåíèÿ ñòàáèëüíîé êîíòðàãèðóþùåé êðè-
âîé, â êàìåðû ïèïåòèðîâàëèñü â êóìóëÿòèâíîé ìà-
íåðå S-íèòðîçîãëóòàòèîí (GSNO), íàòðèóðåòè÷åñêèé
ïåïòèä Ñ-òèïà (CNP), íèòðîïðóññèä (NNP) íàòðèÿ è
ôîðñêîëèí (FSK) â êîíöåíòðàöèÿõ îò 0,001 äî 1/10µM.
Â êà÷åñòâå êîíòðîëÿ áûëî èñïîëüçîâàíî äèíàìè÷åñ-
êîå òå÷åíèå/ðàññëàáëåíèå êîíòðàãèðóþùåé êðèâîé,
âûçâàííîé 1µM-ûì ÝÒ-1, áåç äîáàâëåíèÿ êàêèõ-ëèáî
âåùåñòâ â çàâèñèìîñòè îò âðåìåíè. Äàííûå íåñïå-
öèôè÷íûå äèíàìè÷åñêèå ðàññëàáëåíèÿ ñóáñòðàãèðî-
âàëèñü ñîîòâåòñòâåííî îò ðàññëàáëÿþùèõ ýôôåêòîâ
âûùåóêàçàííûõ âåùåñòâ. Â äðóãîé ýêñïåðèìåíòàëü-
íîé ÷àñòè äëÿ îïðåäåëåíèÿ ñîêðàòèòåëüíûõ ýôôåê-
òîâ ïåïòèäû ET-1 è AT-II àïëèöèðîâàëèñü â êàìåðàõ
òàêæå â êóìóëÿòèâíîé ìàíåðå îò 0,0001 äî 1µM-íîé
êîíöåíòðàöèè. Èçîìåòðè÷åñêèå ðåàêöèè áûëè çàïè-
ñàíû àíàëîãîäèãèòàëüíûì êîíâåðòåðîì (MacLab, AD
Instruments, Castle Hill, Australia). Äëÿ îïðåäåëåíèÿ
ýôôåêòîâ êàæäîãî òåñòèðîâàííîãî âåùåñòâà èñïîëü-
çîâàëèñü êàê ìèíèìóì ïðåïàðàòû îò äâóõ ðàçíûõ ïà-
öèåíòîâ. Êàæäàÿ êîíöåíòðàöèÿ òåñòèðîâàëàñü ìèíè-
ìóì 6 ðàç. Ðåçóëüòàòû âûðàæåíû êàê ñðåäíåå ÷èñëî ±
ñòàíäàðòíîå îòêëîíåíèå îò ñðåäíåãî ÷èñëà.

Äëÿ ñòàòèñòè÷åñêîãî àíàëèçà áûë ïðèìåíåí t-Test äëÿ
íåçàâèñèìûõ ïðîá è ÷èñëî p<0,05 ïðèçíàâàëîñü ñòàòèñ-
òè÷åñêè äîñòîâåðíûì.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïðè ìàêñèìàëüíîé êîí-
öåíòðàöèè (1µM) ET-1 âûçâàë 67% êîíòðàêöèþ ãëàä-
êîìûøå÷íûõ ñåãìåíòîâ ïðîñòàòû (ðèñ. 2), â òî âðåìÿ
êàê ÀÒ-II îêàçàëñÿ íåñïîñîáíûì ñîêðàòèòü èçîëèðî-
âàííûå ñåãìåíòû ïðîñòàòû. Ïðè ñðàâíåíèè ýôôåê-
òîâ ET-1 ñ ñîêðàòèòåëüíûìè ýôôåêòàìè àäðåíåðãè-
÷åñêèõ àãîíèñòîâ íîðýïèíåôðèíà (NE) è ôåíèëåô-
ðèíà (PE), êîòîðûå áûëè îïðåäåëåíû â íàøåé ïðåäû-
äóùåé ðàáîòå [1], ET-1 îêàçàëñÿ íàèáîëåå ñèëüíûì
ñîêðàòèòåëüíûì âåùåñòâîì (ðèñ. 2), ïðè 1µM-íîé
êîíöåíòðàöèè ET-1 áûë ñîîòâåòñòâåííî â 13- è 4-ðàçà
ñèëüíåå ÷åì NE è PE (p<0,05). Ïðè ñâîèõ ìàêñèìàëü-
íûõ êîíöåíòðàöèÿõ ñòàòèñòè÷åñêè äîñòîâåðíîãî îò-
ëè÷èÿ ìåæäó ýôôåêòàìè äàííûõ êîíòðàãèðóþùèõ
âåøåñòâ íå îáíàðóæåíî (p>0,05).
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Ðèñ. 2. Êîíòðàãèðóþùèå ýôôåêòû NE, PE è ET-1 íà
èçîëèðîâàííûå ãëàäêîìûøå÷íûå ñåãìåíòû ïðîñòàòû.
ET-1 îêàçàëñÿ áîëåå àêòèâíûì êîíòðàãèðóþùèì âå-
ùåñòâîì. Ìàêñèìàëüíàÿ ýôôåêòèâíîñòü áåç ñòàòè-
ñòè÷åñêè äîñòîâåðíîãî îòëè÷èÿ (p > 0,05): 1µM ET-1
âûçâàë 67 ± 31% êîíòðàêöèþ, 10µM PE - 59±35% è
40µM NE - 42±17%; n=6-7 (n - ÷èñëî èññëåäîâàííûõ
ñåãìåíòîâ)

Ðèñ. 3 è 4: Ðåëàêñèðóþùèå ýôôåêòû (3) FSK è NNP
è (4) GSNO è CNP íà ET-1 èíäóöèðîâàííóþ êîíòðàê-
öèþ èçîëèðîâàííûõ ãëàäêîìûøå÷íûõ ñåãìåíòîâ
ïðîñòàòû. Áàëêè ïðåäñòàâëÿþò îñòàòî÷íóþ êîí-
òðàêöèþ (ñðåäíåå ÷èñëî è ñòàíäàðòíîå îòêëîíå-
íèå) ïîñëå ïèïåòèðîâàíèÿ âûøåóêàçàííûõ âåøåñòâ
â êóìóëÿòèâíîé ìàíåðå èç 6 íåçàâèñèìûõ ñåãìåíòîâ
ïðîñòàòû

Ñ öåëüþ óäîñòîâåðåíèÿ âèòàëüíîñòè ãëàäêîìûøå÷íèõ
ñåãìåíòîâ ïðîñòàòû, èñïîëüçîâàííûõ äëÿ îïðåäåëåíèÿ
ñîêðàòèòåëüíûõ ýôôåêòîâ AT-II, â êàìåðàõ íåïîñðåä-
ñòâåííî ïîñëå êóìóëÿòèâíîé àïïëèêàöèè AT-II ïèïåòè-
ðîâàëèñü 40µM NE. Ïðè ýòîì NE âûçâàë äîñòîâåðíî
áîëåå ñèëüíîå ñîêðàùåíèå ãëàäêîìûøå÷íîé òêàíè, ÷åì
áåç ïðèñóòñòâèÿ ÀÒ-II:90±21% vs. 42±17% (p<0,005).

Ñðåäè òåñòèðîâàííûõ âåùåñòâ ñàìûì ýôôåêòèâíûì â
ðåëàêñàöèè ýíäîòåëèíîâîé êîíòðàêöèè îêàçàëñÿ FSK,
ìàêñèìàëüíèé ýôôåêò êîòîðîãî ñîñòàâèë 55% ðåëàêñà-
öèè èñõîäíîé êîíòðàêöèè (ðèñ. 3). Ìàêñèìàëüíàÿ ýôôåê-
òèâíîñòü ðåëàêñèðóþùèõ âåùåñòâ áûëà ðàñïðåäåëåíà
ñëåäóþùèì îáðàçîì: FSK>NNP>CNP (1µM)>GSNO; ñî-
îòâåòñòâåííî â ïðîöåíòàõ: 55(±8)>39(±2)>36(±7)>35 (±7)
(ðèñ. 3,4). Ñëåäîâàòåëüíî, 50% ðåëàêñàöèÿ áûëà äîñòèã-
íóòà òîëüêî FSK ïðèáëèçèòåëüíî ïðè êîíöåíòðàöèè 8µM.
FSK ëèøü ïðè êîíå÷íîé êîíöåíòðàöèè îêàçàëñÿ äîñòî-
âåðíî áîëåå ñèëüíûì ðåëàêñàíòîì, ÷åì NNP è GSNO
(p<0,05). Ìåæäó ýôôåêòàìè NNP, CNP è GSNO äîñòîâåð-
íîãî îòëè÷èÿ íå îòìå÷àëîñü.

Â ðåãóëèðîâàíèè ôóíêöèè ïðåäñòàòåëüíîé æåëåçû ïðè-
íèìàþò ó÷àñòèå êàê íåéðîíàëüíûå ìåõàíèçìû, òàê è
âîçìîæíî ëîêàëüíûå èíòðèíçè÷åñêèå ìåäèàòîðû. Ñðå-
äè àâòîíîìíîé íåðâíîé ñèñòåìû íèæíåãî ìî÷åâîãî òðàê-
òà, ðîëü íåñèìïàòè÷åñêîé è íåïàðàñèìïàòè÷åñêîé
(NANC) èííåðâàöèé íå ïîëíîñòüþ èçó÷åíà. Àçîòèñòèé
îêñèä (NO) è ïåïòèäû VIP (vasoactive intestinal
polypeptide), NPY (neuropeptide Y) è äðóãèå, ñîîòâåòñòâåí-
íî êàê ïðåäñòàâèòåëè íèòðèíåðãè÷åñêîé è ïåïòèäåðãè-
÷åñêîé NANC-ñèñòåìû, ðåãóëèðóþò ïðåäïîëîæèòåëüíî
ãëàäêîìûøå÷íóþ ôóíêöèþ ïðåäñòàòåëüíîé æåëåçû
[16,18,19]. Îñîáîå âíèìàíèå ïðèäà¸òñÿ NO, êîòîðûé âå-
ðîÿòíåå âñåãî ó÷àñòâóåò â ðàññëàáëåíèè òîíóñà ãëàäêèõ
ìûøö ìî÷åïîëîâîãî òðàêòà, â òîì ÷èñëå è ïðîñòàòû [20].

Ñðåäè ëîêàëüíûõ èíòðèíçè÷åñêèõ ôàêòîðîâ ñëåäóåò îò-
ìåòèòü ïåïòèäû ET-1 è AT-II. Ðàíåå ïðîâåäåííûå ýêñïå-
ðèìåíòàëüíûå ðàáîòû óêàçàëè íà âîçìîæíîñòü ëîêàëü-
íîé ïðîäóêöèè äàííûõ ïåïòèäîâ â æåëåçèñòûõ îòäåëàõ
ïðîñòàòû. Âûäåëåíèÿ ðåöåïòîðîâ ET-1 ET-A è ET-B áûëî
ïîêàçàíî êàê â ôèáðîìóñêóëÿðíîé ñòðîìå, òàê è æåëå-
çèñòûõ îòäåëàõ îðãàíà, â òî âðåìÿ êàê âûäåëåíèå AT1
(ðåöåïòîð AT-II)íàáëþäàëîñú êàê â ïåðèóðåòðàëüíîì
ðåãèîíå, òàê è â ôèáðîìóñêóëÿðíîé ñòðîìå [9,21-23].
Ñëåäîâàòåëüíî ïðåäïîëàãàåòñÿ, ÷òî äàííûå ïåïòèäû
âîçäåéñòâóþò (ò.å.. ñîêðàùàþò) íà ãëàäêîìûøå÷íóþ
òêàíü ïðîñòàòû ïàðàêðèííûì ïóò¸ì.

Ïî ñðàâíåíèþ ñ íîðìàëüíîé òêàíüþ ïðîñòàòû ãèïåð-
ïëàçèðîâàííàÿ òêàíü îòëè÷àåòñÿ ñâåðõâûäåëåíèåì ýí-
äîòåëèíîâûõ ðåöåïòîðîâ è ïîâûøåíèåì àêòèâíîñòè àí-
ãèîòåíçèí-êîíâåðòèðóþùåãî ýíçèìà (ACE), ÷òî, â ñâîþ
î÷åðåäü, óêàçûâàåò íà âîçìîæíóþ ïàòîôèçèîëîãè÷åñ-
êóþ ðîëü ýíäîòåëèíîâîé è àíãèîòåíçèííîé ñèñòåì â
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ðàçâèòèè BPH/LUTS [24,25]. Ñ äðóãîé ñòîðîíû, â ãèïåð-
ïëàçèðîâàííîé òêàíè âîçìîæíû íàðóøåíèÿ ðàññëàá-
ëÿþùèõ ìåõàíèçìîâ, β-àäðåíåðãè÷åñêîé (AC-cAMP) è
íèòðèíåðãè÷åñêîé (NO-GCs-cGMP), ÷òî âåä¸ò ê ïðåîá-
ëàäàíèþ ñîêðàùàþùèõ ìåõàíèçìîâ [26-29].

Òàêèì îáðàçîì, öåëüþ íàøèõ in vitro ýêñïåðèìåíòîâ
ÿâëÿëîñü îïðåäåëåíèå ýôôåêòîâ cAMP- è cGMP-ñòèìó-
ëèðóþùèõ âåùåñòâ â ðàññëàáëåíèè èçîëèðîâàííîé ãëàä-
êîìûøå÷íîé òêàíè ïðîñòàòû, ñîêðàùåííîé ýíäîòåëè-
íîì-1, à òàêæå ñîêðàùàþùèõ ýôôåêòîâ ET-1 è AT-II.

Â ðàññëàáëåíèè ýíäîòåëèíîâîãî ñîêðàùåíèÿ ñàìûì
ïîòåíòíûì è ýôôåêòèâíûì îêàçàëñÿ FSK, êîòîðûé ñìîã
äîñòè÷ü 50% ðåëàêñàöèè èñõîäíîé êîíòðàêöèè. NO-äî-
íîðû (GSNO è NNP) è CNP îêàçàëèñü ìåíåå ýôôåêòèâ-
íûìè è ïîêàçàëè äî 40% ðåëàêñàöèè, äàííàÿ ìàêñèìàëü-
íàÿ ýôôåêòèâíîñòü, îäíàêî, îòëè÷àëàñü äîñòîâåðíî îò
ýôôåêòîâ äàííûõ âåùåñòâ, îïðåäåë¸ííûõ ïðè èõ íà÷àëü-
íîé êîíöåíòðàöèè (0,001µM). Ïîäîáíûå ðàññëàáëÿþ-
ùèå ýôôåêòû âûøåóêàçàííûõ âåùåñòâ íàáëþäàëèñü è
â íàøåé ïðåäûäóùåé ðàáîòå, â êîòîðîé äëÿ ñîêðàùå-
íèÿ ãëàäêîìûøå÷íîé òêàíè ïðîñòàòû èñïîëüçîâàëñÿ
àäðåíåðãè÷åñêèé àãîíèñò íîðýïèíåôðèí: 50% ðåëàê-
ñàöèþ àäðåíåðãè÷åñêîé êîíòðàêöèè ïîêàçàëè FSK à
òàêæå NNP ëèøü ïðè ñâåðõôèçèîëîãè÷åñêîé êîíöåíò-
ðàöèè (50µM) [1]. Ñëåäóåò îòìåòèòü, ÷òî, ñðàâíèâàÿ
ìàêñèìàëüíûå ýôôåêòû âûøåóêàçàííûõ ðàññëàáëÿþ-
ùèõ âåùåñòâ, â àíòàãîíèçìå àäðåíåðãè÷åñêîé è ïåïòè-
äåðãè÷åñêîé êîíòðàêöèé äîñòîâåðíîãî îòëè÷èÿ íå îò-
ìå÷àëîñü. Íåñìîòðÿ íà ýòî, äîñòîâåðíîå ñíèæåíèå ðàñ-
ñëàáëÿþùåãî ïîòåíöèàëà FSK áûëî íàéäåíî: äëÿ äîñ-
òèæåíèÿ 50% ðåëàêñàöèè ïåïòèäåðãè÷åñêîé êîíòðàêöèè
FSK òðåáîâàëàñü âäâîå áîëüøàÿ êîíöåíòðàöèÿ (~8µM),
÷åì äëÿ 50% ðåëàêñàöèè àäðåíåðãè÷åñêîé êîíòðàêöèè
(~4µM). Ïîäîáíûå íàáëþäåíèÿ ìîæíî îáúÿñíèòü òåì,
÷òî ET-1 ÿâëÿåòñÿ îäíèì èç ñàìûõ ïîòåíòûõ ñîêðàùàþ-
ùèõ âåùåñòâ êàê â íå- òàê è â ìî÷åïîëîâîé ñèñòåìå, â
òîì ÷èñëå è â ïðîñòàòå [6,10,30,31]. Ñ ýòèì ñîãëàñóþòñÿ
è ðåçóëüòàòû íàøèõ ýêñïåðèìåíòîâ, ïîêàçàâøèõ, ÷òî ET-
1 îáëàäàåò áîëåå ñèëüíûì ñîêðàùàþùèì ñâîéñòâîì,
÷åì àäðåíåðãè÷åñêèå àãîíèñòû PE è NE, è, íåñìîòðÿ íà
ýòî, ìàêñèìàëüíûå ñîêðàùàþùèå ýôôåêòû ET-1, PE è
NE ñðàâíèìû.

×òî êàñàåòñÿ AT-II, íàøè ðåçóëüòàòû îïðîâåðãàþò öåíò-
ðàëüíóþ ðîëü äàííîãî ïåïòèäà â ñîêðàùåíèè ãëàäêèõ
ìûøö ïðîñòàòû. Îá ýòîì ñâèäåòåëüñâóþò è äðóãèå ðå-
çóëüòàòû, êîòîðûå ïîêàçàëè ëèøü ìèíèìàëüíûå ñîêðà-
ùåíèÿ ãëàäêîìûøå÷íîé òêàíè ïðîñòàòû ñîáàêè â ïðè-
ñóòñòâèè AT-II [32]. Îäíàêî äëÿ ãèïåðïëàçèðîâàííîé
ïðîñòàòû õàðàêòåðíî ïîâûøåíèå ACE-àêòèâíîñòè è
óñèëåíèå ïðîèçâîäòñâà AT-II, ÷òî, â ñâîþ î÷åðåäü, ñî-
ïðîâîæäàåòñÿ äèñðåãóëèðîâàíèåì àíãèîòåíçèíîâîãî
ðåöåïòîðà AT1[9,25]. Ýòîò ôåíîìåí îáúÿñíÿåòñÿ âîç-
ìîæíûì ñâåðõñòèìóëèðîâàíèåì è äåñåíçèáèëèçèðîâà-

íèåì äàííîãî ðåöåïòîðà ïðè ïîâûøåíèè êîíöåíòðà-
öèè AT-II. Âîçìîæíûì ìåõàíèçìîì äåéñòâèÿ àíãèîòåí-
çèíîâîé ñèñòåìû ïðåäïîëàãàåòñÿ òàêæå ìîäóëèðîâàíèå
ñèìïàòè÷åñêîé èííåðâàöèè: ïîä âëèÿíèåì AT-II íàáëþ-
äàëîñü ñòèìóëèðîâàíèå ïðåñèíàïòè÷åñêîãî îñâîáîæ-
äåíèÿ NE èç ñèìïàòè÷åñêèõ íåðâíûõ îêîí÷àíèé ïðî-
ñòàòû êðûñ [8]. Â íàøèõ ýêñïåðèìåíòàõ íàáëþäàëîñü
äîñòîâåðíîå óñèëåíèå ñîêðàùàþùèõ ñâîéñòâ NE â ïðè-
ñóòñòâèè AT-II, ÷òî äà¸ò ïîâîä ê ïðåäïîëîæåíèþ î âëè-
ÿíèè AT-II è â äåéñòâèè NE íà èõ ïîñòñèíàïòè÷åñêèå
àäðåíîðåöåïòîðû. Ñëåäîâàòåëüíî, õîòÿ àíãèîòåíçèíî-
âàÿ ñèñòåìà êàæåòñÿ íå èãðàåò ïðÿìóþ ðîëü â ñîêðàùå-
íèè ãëàäêèõ ìûøö ïðîñòàòû, íàèáîëåå âåðîÿòíî å¸ ó÷à-
ñòèå â äèñðåãóëèðîâàíèè ïåðèôåðè÷åñêîé ñèìïàòè÷åñ-
êîé íåðâíîé ñèñòåìû.

Â ðåãóëèðîâàíèè ýíäîêðèííîé òåñòèêóëÿðíîé, à òàêæå
ýðåêòèëüíîé ôóíêöèé, ïðåäïîëîæèòåëüíî, ïðèíèìàåò
ó÷àñòèå íàòðèóðåòè÷åñêèé ïåïòèä Ñ-òèïà (CNP) [33,34].
Â ïåíèëüíîì ãóá÷àòîì òåëå ÷åëîâåêà áûëî ïîêàçàíî
âûäåëåíèå ðåöåïòîðà CNP (GC-B) è ðàññëàáëÿþùàÿ ñïî-
ñîáíîñòü äàííîãî ïåïòèäà (40%), êîòîðàÿ ñîïðîâîæäà-
ëîñü äîñòîâåðíûì ïîâûøåíèåì âíóòðèêëåòî÷íîé
cGMP-êîíöåíòðàöèè [34]. Ïîäîáíàÿ ýôôåêòèâíîñòü CNP
íàáëþäàëîñü â íàøèõ àêòóàëüíûõ è ïðåäûäóùèõ ýêñïå-
ðèìåíòàõ, â êîòîðûõ ýôôåêòû CNP â ðàññëàáëåíèè àä-
ðåíåðãè÷åñêîé è ïåïòèäåðãè÷åñêîé êîíòðàêöèé ãëàäêî-
ìûøå÷íûõ ñåãìåíòîâ ïðîñòàòû áûëè áåç äîñòîâåðíî-
ãî îòëè÷èÿ. Ñëåäóåò òàêæå îòìåòèòü, ÷òî ôóíêöèîíàëü-
íûå ýôôåêòû CNP êàê â ðàññëàáëåíèè ãëàäêîìûøå÷íî-
ãî òîíóñà, òàê è â ñòèìóëèðîâàíèè âíóòðèêëåòî÷íîé
cGMP-êîíöåíòðàöèè íå îòëè÷àëèñü äîñòîâåðíî îò òà-
êîâûõ ýôôåêòîâ NO-äîíîðîâ [1]. Ñëåäîâàòåëüíî, ñòè-
ìóëèðîâàíèå öèòîçîëè÷åñêîé èëè ìåìáðàíàññîöèèðî-
âàííîé ãóàíóëàò öèêëàçû ïîñðåäñòâîì NO èëè CNP ÿâ-
ëÿåòñÿ ýêâèâàëåíòíûì â âíóòðèêëåòî÷íîé cGMP-àêêó-
ìóëÿöèè è âåäåò ê ïîñëåäóþùåìó ðàññëàáëåíèþ òîíó-
ñà ãëàäêèõ ìûøö ïðîñòàòû.

Ðàññëàáëÿþùèå äåéñòâèÿ âûøåóêàçàííûõ âåùåñòâ â
ãëàäêîìûøå÷íûõ ñåãìåíòàõ ïðîñòàòû ñîîòâåòñòâåííî
ñîïðîâîæäàëèñü äîñòîâåðíûì ïîâûøåíèåì âíóòðè-
êëåòî÷íîãî óðîâíÿ öèêëè÷åñêèõ íóêëåîòèäîâ cAMP è
cGMP [1]. Â ðåãóëèðîâàíèè òîíóñà ïðîñòàòû âîçìîæ-
íî âçàèìîäåéñòâèå cAMP- è cGMP-çàâèñÿùèõ ìåõà-
íèçìîâ: òàê, íàïðèìåð, FSK âûçâàë íå òîëüêî äîñòî-
âåðíîå ïîâûøåíèå âíóòðèêëåòî÷íîé cAMP,- íî è
cGMP-êîíöåíòðàöèè. Äëÿ ñðàâíåíèÿ, Þêåðò è ñîàâòî-
ðû [35] ñìîãëè ïîêàçàòü, ÷òî ðàññëàáëÿþùèå ýôôåêòû
FSK â èçîëèðîâàííîé ïåíèëüíîé ãëàäêîìûøå÷íîé òêà-
íè ïî÷òè ýêâèâàëåíòíî àíòàãîíèçèðóþòñÿ êàê èíãè-
áèòîðîì ïðîêåèíêèíàçû A (PKA), òàê è G (PKG). Òà-
êèì îáðàçîì, íå èñêëþ÷åíî, ÷òî âçàèìîäåéñòâèå
è/èëè ñèíåðãèçì äåéñòâèÿ îáîèõ ðàññëàáëÿþùèõ ìå-
õàíèçìîâ èãðàåò âàæíóþ ðîëü è â ðåãóëèðîâàíèè ãëàä-
êîìûøå÷íîãî òîíóñà ïðîñòàòû.
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Â çàêëþ÷åíèå îòìåòèì, ÷òî íàøè äàííûå âïåðâûå âû-
ÿâëÿþò, ÷òî in vitro cAMP- è cGMP-ñòèìóëèðóþùèå
âåùåñòâà ïðîòèâîäåéñòâóþò â çàâèñèìîñòè îò èõ êîí-
öåíòðàöèè ñîêðàùåíèþ ãëàäêîìûøå÷íîé òêàíè ïðîñòà-
òû, âûçâàííîìó ýíäîòåëèíîì-1. Â ñîãëàñèè ñ âûâîäàìè
ïðîøëûõ ðàáîò, íàøè ðåçóëüòàòû ïîäòâåðäèëè çíà÷å-
íèå ÀÑ-cAMP- è NO-GCs-cGMP-ñèãíàëêàñêàäîâ â ðåãó-
ëèðîâàíèè ãëàäêîìûøå÷íîãî òîíóñà ïðîñòàòû è óêà-
çûâàþò íà àëüòåðíàòèâíûå âíóòðèêëåòî÷íûå ìåõàíèç-
ìû äëÿ áóäóùåãî ëå÷åíèÿ BPS [36].
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SUMMARY

IN  VITRO  EFFECTS  OF  DRUGS  INTERFERING  WITH
THE  CAMP- AND  CGMP-PATHWAYS  ON  THE  TEN-
SION  INDUCED  BY  ENDOTHELIN-1  OF  ISOLATED
HUMAN  PROSTATE  TISSUE

Kedia1 G., Ückert1 S., Kedia3 M., Truss2 MC., Chigogidze3 T.,
Jonas1 U., Managadze3 L.

1Department of Urology, Hannover Medical School, Germany;
2Department of Urology, Clinicum Dortmund, Germany; 3De-
partment of Urology, National Center of Urology, Tbilisi, Georgia

Results from experimental studies suggested a significance of the
nitric oxide (NO)-cGMP- and cAMP-pathways in the control of
the function of the smooth musculature of the human prostate. In
addition, it has also been assumed that the vasoconstrictory pep-
tide endothelin-1(ET-1) may play a role in the dynamic compo-
nent of benign prostatic hyperplasia (BPH) and the so-called
lower urinary tract symptomatology (LUTS). Nevertheless, up
till now, little is known as to potential interactions between the
contraction of prostatic smooth muscle mediated by ET-1 and the
relaxation induced by NO and cGMP. Thus, it was the aim of the
study to elucidate the effects of drugs interfering with the cGMP-
pathway on the tension induced by ET-1 of isolated human pros-
tate tissue, as well as contractile responses of isolated strip prep-
arations to ET-1 and angiotensin-II (AT-II).

Macroscopically normal human prostate tissue from the transi-
tion zone was obtained from male patients who had undergone
surgery for localized cancer of the prostate or urinary bladder.
Using the organ bath technique, the ability of ET-1 and AT-II to
contract isolated prostate strips was evaluated. In another set-
up, the effects of the NO-donor S-nitrosogluthatione (GSNO)
and C-type natriuretic peptide(CNP), known as an endogenous
ligand of the membrane bound guanylyl cyclase, (1nM-1/10µM)
on the tension induced by 0,1µM ET-1 of human prostate strips
were investigated. The adenylyl cyclase stimulating agents for-
skolin and NO-donor natrium nitroprusside (NNP) were used
as reference compounds.

While AT-II failed to contract the prostate tissue, ET-1 induced
stable and reproducible contractions of the tissue strips. The
tension induced by 0,1µM ET-1 was dose-dependently reversed
by the drugs. The rank order of efficacy was forskolin
>NNP>CNP(1µM)>GSNO. Rmax values ranged from 55% (for-
skolin) to 35% (GSNO). Forskolin was the only compound
which reached an EC50 value.

Our results demonstrate that drugs in terfering with the cGMP-
and cAMP-pathways can reverse the tension induced by ET-1.
These findings are in support of the hypothesis that both cGMP
and cAMP contribute to the control of the prostate smooth
muscle tension and may provide new strategies for the future
pharmacotherapy of LUTS und BPH.

Key words: benign prostatic hyperplasia, functional responses,
nitric oxide, cGMP, cAMP.
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ÙÈÕ ÂÅÙÅÑÒÂ Â ÐÀÑÑËÀÁËÅÍÈÈ ÑÎÊÐÀÙÅÍÈß
ÃËÀÄÊÎÌÛØÅ×ÍÎÉ ÒÊÀÍÈ ÏÐÎÑÒÀÒÛ, ÂÛÇÂÀÍ-
ÍÎÃÎ ÝÍÄÎÒÅËÈÍÎÌ-1

Êåäèÿ 1Ã., Þêåðò 1Ñ., Êåäèÿ3 Ì., Òðóññ2 Ì., ×èãîãèä-
çå3 Ò., Èîíàñ1 Ó., Ìàíàãàäçå3 Ë.Ã.

1Ìåäèöèíñêèé èíñòèòóò Ãàííîâåðà, îòäåëåíèå óðîëîãèè,
Ãåðìàíèÿ; 2 Êëèíèêóì Äîðòìóíä, îòäåëåíèå óðîëîãèè, Ãåð-
ìàíèÿ; 3Òáèëèññêèé íàöèîíàëüíûé öåíòð óðîëîãèè èì. àêàä.
À.Ï. Öóëóêèäçå

Ðåçóëüòàòû ïðîøëûõ ýêñïåðèìåíòàëüíûõ ðàáîò óêàçûâàþò
íà âîçìîæíóþ ðîëü NO-cGMP- è cAMP-çàâèñÿùèõ âíóò-
ðèêëåòî÷íûõ ñèñòåì â êîíòðîëå ãëàäêîìûøå÷íîé ôóíêöèè
ïðåäñòàòåëüíîé æåëåçû. Ïðåäïîëàãàåòñÿ òàêæå ó÷àñòèå ñî-
ñóäîñîêðàòèòåëüíîãî ïåïòèäà ýíäîòåëèíà-1 (ET-1) â ðàçâè-
òèè äèíàìè÷åñêîãî êîìïîíåíòà ñèíäðîìà äîáðîêà÷åñòâåííîé
ïðîñòàòû (BPS). Íåñìîòðÿ íà ýòî, íà ñåãîäíÿøíèé äåíü íåèç-
âåñòíî êàê âåùåñòâà, âûçûâàþùèå cGMP-çàâèñÿùåå ðàññëàá-
ëåíèå ìîãóò ïðîòèâîäåéñòâîâàòü ñîêðàùåíèþ ãëàäêîìûøå÷-
íîé òêàíè ïðîñòàòû, âûçâàííîãî ET-1-îì. Ñëåäîâàòåëüíî,
öåëüþ äàííûõ in vitro ôóíêöèîíàëüíûõ ýêñïåðèìåíòîâ ÿâè-
ëîñü îïðåäåëåíèå ðåëàêñèðóþùèõ ýôôåêòîâ ïðåäñòàâèòåëÿ
íîâîãî êëàññà NO-äîíîðîâ S-íèòðîçîãëóòàòèîíà (GSNO) è
íàòðèóðåòè÷åñêîãî ïåïòèäà Ñ-òèïà (CNP) íà ãëàäêîìûøå÷-
íûå ñåãìåíòû ïðîñòàòû, ñòèìóëèðîâàííîé ET-1 êàê è ñîêðà-
òèòåëüíûõ ýôôåêòîâ ET-1 è àíãèîòåíçèíà-II (AT-II).
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Ìàêðîñêîïè÷åñêè íîðìàëüíàÿ òêàíü áûëà äîáûòà èç ïåðè-
óðåòðàëüíîãî ðåãèîíà è ïåðåõîäíîé çîíû ïðîñòàòû ïîñëå
ðàäèêàëüíûõ îïåðàöèé ïðîñòàòû èëè ìî÷åâîãî ïóçûðÿ. Èñ-
ïîëüçóÿ ñòàíäàðòíîå îáîðóäîâàíèå äëÿ èçîìåòðè÷åñêèõ èñ-
ñëåäîâàíèé, ñïåðâà áûëè èçó÷åíû ñîêðàòèòåëüíûå äåéñòâèÿ
ïåïòèäîâ ET-1 è AT-II â èçîëèðîâàííûõ ãëàäêîìûøå÷íûõ
ñåãìåíòàõ ïðîñòàòû. Â äðóãîé ýêñïåðèìåíòàëüíîé ÷àñòè áûëè
îïðåäåëåíû ðåëàêñèðóþùèå äåéñòâèÿ GSNO è CNP
(1nM-1/10µM) íà ñîêðàùåíèå âûçâàííîãî 0,1µM ET-1. Äëÿ
ñðàâíåíèÿ áûëè èñïîëüçîâàíû òàêæå íàòðèóì íèòðîïðóñ-
ñèä (NO-äîíîð) è ôîðñêîëèí (FSK, AC-àêòèâàòîð).

ET-1 îêàçàëñÿ ñàìûì ñèëüíûì ñîêðàòèòåëüíûì ñðåäñòâîì, â
òî âðåìÿ êàê ÀÒ-II íå ñìîã ñîêðàòèòü èçîëèðîâàííûå ñåã-
ìåíòû ïðîñòàòû. Ýíäîòåëèíîâîå ñîêðàùåíèå áûëî ðàññëàá-

Diabetic nephropathy is a major long-term complication of
diabetes mellitus and is a leading cause of end-stage renal
disease, and accounts for significant morbidity and mor-
tality in patients with diabetes.

Diabetic nephropathy is characterized by specific renal
morphological and functional alternations [1]. Features of
early diabetic renal changes are glomerular hyperfiltration
[2-4], glomerular and renal hypertrophy [5], increased uri-
nary albumin excretion (UAE) [6-8], thickening glomerular
basement membrane (GBM) [9], and mesangial expansion
with the accumulation of extracellular matrix (ECM) [10,11]
proteins such as collagen, fibronectin, and laminin. Ad-
vanced diabetic nephropathy is characterized by proteinuria
[12,13], a decline in renal function, glomerulosclerosis, and
interstitial fibrosis [14].

During the initial stages of diabetic nephropathy [15], hy-
perglycemia [16-19] and hypertension [20-22] damage the
main structures of kidney causing hyperfiltration [2-4],
hypertrophy [5] and microalbuminuria [23]. As kidney dis-
ease progresses, proteinuria develops as a result of in-
creased permeability of the glomeruli, and the excessive
production and build up of extracellular matrix components
leads to pathological scarring or chronic fibrosis. Fibrosis
is a major factor in the late-stage progression of diabetic

ëåíî cGMP- è cAMP-ñòèìóëèðóþùèìè âåùåñòâàìè â çàâè-
ñèìîñòè îò èõ êîíöåíòðàöèè. Ìàêñèìàëüíàÿ ýôôåêòèâíîñòü
ðåëàêñèðóþùèõ âåùåñòâ áûëà ðàñïðåäåëåíà ñëåäóþùèì
îáðàçîì: FSK > NNP > CNP (1µM) > GSNO, ñîîòâåòñòâåííî
â ïðîöåíòàõ îò 55% (FSK) äî 35% (GSNO). Ñëåäîâàòåëüíî,
50% ðåëàêñàöèÿ áûëà äîñòèãíóòà òîëüêî FSK-îì.

Äàííûå ðåçóëüòàòû âïåðâûå ïîêàçûâàþò, ÷òî cAMP- è
cGMP-ñòèìóëèðóþùèå âåùåñòâà ïðîòèâîäåéñòâóþò ñîêðà-
ùåíèþ èçîëèðîâàííîé ãëàäêîìûøå÷íîé òêàíè ïðîñòàòû,
âûçâàííîìó ET-1-îì. Â ñîãëàñèè ñ âûâîäàìè ïðîøëûõ ðà-
áîò, íàøè ðåçóëüòàòû ïîäòâåðäèëè çíà÷åíèå ÀÑ-cAMP- è
NO-GCs-cGMP-ñèãíàëêàñêàäû â ðåãóëèðîâàíèè ãëàäêîìû-
øå÷íîãî òîíóñà ïðîñòàòû è óêàçûâàþò íà àëüòåðíàòèâíûå
âíóòðèêëåòî÷íûå ìåõàíèçìû äëÿ áóäóùåãî ëå÷åíèÿ BPS.

Íàó÷íûé îáçîð

ROLE OF TGF- β IN PATHOGENESIS OF DIABETIC NEPHROPATHY

Pantsulaia T.

Al. Culukidze National Center of Urology; Department of Endocrinology, Tbilisi State Medical Academy

nephropathy, and, without specific interventions, causes
a decline in glomerular filtration rate (GFR) [9,24] and ulti-
mately leads to end-stage renal disease ESRD.

The earliest clinical evidence of nephropathy is the ap-
pearance of low but abnormal levels (≥30 mg/day or
20 µg/min) of albumin in the urine, referred to as microal-
buminuria, and patients with microalbuminuria are referred
to as having incipient nephropathy [23].

The earliest morphologic abnormality in diabetic nephrop-
athy is the thickening of the glomerular basement mem-
brane and expansion of the mesangium due to the accumu-
lation of extracellular matrix [9,10].

Three major histologic changes occur in the glomeruli of
persons with diabetic nephropathy. First, mesangial ex-
pansion [9,11,25] is directly induced by hyperglycemia [15-
18,26], perhaps via increased matrix production or glyco-
sylation of matrix proteins. Second, GBM thickening oc-
curs [9]. Third, glomerular sclerosis is caused by intra-
glomerular hypertension [11,25].

Accumulating evidence suggests that the TGF-β system
plays important roles in the pathogenesis of diabetic neph-
ropathy [27,28]. The TGF-β system belongs to the TGF-β
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superfamily of multifunctional cytokines [29]. TGF-β is se-
creted, in most cells, in a large latent complex that has no
biological activity [29,30]. This complex consists of three
components: a homodimer of mature TGF-β, a TGF-β la-
tency-associated peptide (LAP), and a latent TGF-β bind-
ing protein (LTBP) [30]. Cleavege of both LTBP and LAP is
necessary for TGF-β activation [29].

TGF-β has three isoforms [29]. Each isoform (TGF- β1,
TGF- β2 and TGF- β3) has fibrogenic effects on renal
cells. TGF-β1 increases - β2 and – β3 production in a
small and inconsistent manner. In contrast, TGF-β2 and -
β3 stimulate TGF-β1 [31].

The evidence implicating TGF-β overexpression in the
pathogenesis of diabetic nephropathy is now overwhelm-
ing [27,32]. In the pre-cytokine era a number of factors
were thought to play a role in diabetic nephropathy. These
factors, including high levels of glucose, increased glom-
erular pressure, mesangial cell stretch, activation of ren-
nin-angiotensin II, hypertension and non-enzymatic gly-
cation of proteins, have all been shown to induce TGF-β
production in the kidney [27].

Increased glomerular capillary pressure [24] occurs ear-
ly in diabetes and is associated with hyperfiltration [2-
4] at the glomerulus. The glomerular mesangium ex-
pands, initially by cell proliferation and then by cell
hypertrophy. Increased mesangial stretch and pressure
can stimulate this expansion, as can high glucose lev-
els. TGF-β is particularly important in the mediation of
expansion and later fibrosis via the stimulation of col-
lagen and fibronectin [24,33].

Hyperglycemia increases the expansion of TGF-β in the
glomeruli and of matrix proteins specifically stimulated by
this cytokine [9,33]. TGF-β may contribute to both the cel-
lular hypertrophy and enhanced collagen synthesis ob-
served in persons with diabetic nephropathy.

Among diabetic patients, HbA(1C) significantly correlates
with TGF-β1 urinary excretion (34). Urinary TGF-β1 levels
may represent a valid indicator of acute glomerular fibrosis
associated with mesangial proliferation in glomerulone-
phrities. In newly diagnosed diabetic patients, hypergly-
cemia seems to represent the principal factor leading to
TGF-β1 overproduction [34,35].

Diabetic nephropathy is characterized by hypertrophy of
the glomerular and tubuloepithelial structures and thick-
ening of the glomerular and tubular basement membrane,
due largely to the effects of hyperglycemia [36]. The cy-
tokine TGF-β1 appears to be a key mediator for this chang-
es [37]. TGF-β1 expression is enhanced in the presence of
diabetes, either as a direct consequence of hyperglycemia
or indirectly via the formation of early or advanced glyca-

tion end products [37]. Hyperglycemia stimulates the con-
densation reactions between glucose and proteins, and
an early product of this reaction is an Amadori protein.
Amadori albumin is the major early glycated protein, and
such proteins may undergo further modifications to form
advanced glycation end products. TGF-β1 also upregu-
lates the expression of a serine\threonine kinase, which
indirectly stimulates the renin angiotensin system [38]. An-
giotensin II is a potent stimulus for TGF-β1[39] and may
be the mechanism by which hypertension results in renal
damage. Angiotensin II may also further explain why the
blockade of the renin angiotensin system is particularly
effective in slowing progression of renal disease [40].

Morphological features such as accumulation of extracel-
lular matrix proteins, thickening of glomerles’ basement
membranes are prior to microalbuminuria. Clinical studies
established that urine and serum TGF-β1 levels may be
significant in prognosing and evaluating a risk for devel-
oping diabetic nephropathy [41,42]. After observation of
patients with type II diabetes mellitus it was established
that the increase of serum creatinine concentration and
that of microalbuminuria value were higher in those pa-
tients, whose initial TGF- β1 levels exceeded normal val-
ues. A positive correlation between urine TGF- β1 level
and the progression of renal failure measured by the in-
crease of serum creatinine level was observed [43-45].

Considerable evidence suggests that the intrarenal ren-
nin-angiotensin system [45] plays an important role in di-
abetic nephropathy. Angiotensin-converting enzyme
(ACE) [46] inhibitors and angiotensin II (Ang) receptore
blockers (ARBs) can slow the progressionof the disease
in humans. Glucose and AngII have been shown to pro-
duce similar effects on renal cells [45]. The effects of glu-
cose and AngII on mesangial matrix metabolism may be
mediated by TGF-β. Exposure of mesangial cells to glu-
cose or AngII increases TGF-β expression and secretion.
High-glucose milieu of diabetes increases AngII produc-
tion by renal, and especially, mesangial cells, which re-
sults in stimulation of TGF-β secretion, leading to increased
synthesis and decreased degradation of matrix proteins,
thus producing matrix accumulation [45,46].

Blockade of rennin angiotensin system reduces the rate
of progression of renal dysfunction in patients with dia-
betic nephropathy [46-48]. Although the renoprotective
effects of ACE inhibitors and angiotensin receptor block-
ers (ARBs) have been attributed to their hemodynamic
effects, emerging evidence suggests that these agents
may also exert beneficial effects by reducing the produc-
tion of locally active growth factors. In particular, angio-
tensin II, acting its type I receptor, potently induced syn-
thesis of TGF-β [49], a profibrotic growth factor that has
been consistently implicated in the pathogenesis of dia-
betic nephropathy [32].
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Increased renal production of TGF-β is a feature of diabe-
tes [44], with increased urinary TGF-β excretion noted in
patients with diabetes and nephropathy [50]. Indeed, uri-
nary TGF-β excretion may not only be a marker of evolving
nephropathy but has also been implicated in the patho-
genesis of tubulointerstitial fibrosis in diabetic kidney dis-
ease [51]. In addition to diabetes and angiotensin II, high
dietary salt may also induce renal fibrosis via TGF-β -de-
pendent pathways [52], suggesting that it may also con-
tribute to the pathogenesis of diabetic nephropathy.

The critical role of hyperglycemia in the genesis of diabet-
ic nephropathy has been established by cell culture stud-
ies, experimental animal models, and clinical trials. Certain
cytokines and growth factors have been identified as like-
ly mediators of the effects of high ambient glucose on the
kidney, but prominent among these is TGF-β, a prototypi-
cal hypertrophic and fibrogenic cytokine. Overexpression
of TGF-β has been demonstrated in the glomerular and
tubulointerstitial compartments of experimental diabetic an-
imals [53].

The structural renal changes in diabetes consist of glom-
erular and tubuloepithelial hypertrophy [5,54], followed
by thickening of glomerular and tubular basement mem-
branes [9,53,54] and progressive accumulation of extracel-
lular matrix proteins in the mesangium and the interstitium.

TGF-β is one effector molecule that has been studied ex-
tensively as a major mediator of the hypertrophic and pro-
sclerotic changes in the diabetic kidney disease [28,55].
TGF-β stimulates the synthesis of key extracellular matrix
molecules including type I collagen, type IV collagen, fi-
bronectin, and laminin [56]. TGF-β also decreases matrix
degradation by inhibiting proteases as well as activating
protease inhibitors (plasminogen activator inhibitor-1) [57].

High glucose stimulates hypertrophy of proximal and me-
sangial cells [58,59] and stimulates the production of ma-
trix molecules such as fibronectin and collagens in these
cells as well as in epithelial, endothelial, and interstitial-
fibroblastic cells [58,60-65]. In almost all renal cell types,
high ambient glucose upregulates the expression and bio-
activity of TGF-β [37,60,63,66].

The association of diabetic glomerulopathy with in-
creased renal production of type IV collagen, a promi-
nent constituent of the thickened basement membrane
and expanded mesangium, has prompted measurement
of the concentration of this extracellular matrix protein in
biologic fluids in the hope that such measurements might
serve as a useful indicator of early diabetic renal disease.
Indeed, the excretion of collagen IV has been found to be
increased in type 1 [50,67] and type 2 [67-70] diabetes,
without [50,69,70] or with [50,68,71,72] microalbuminuria
or overt proteinuria [50,67,71].

Urinary type IV collagen excretion significantly increases
in diabetic patients with microalbuminuria [69], especially
those with albumin excretion above 200mg/ 24h. Urinary
type IV collagen excretion in diabetics negatively corre-
lates with creatinine clearance. In renal biopsies from sub-
jects with elevated collagen excretion, the glomeruli showed
pathological changes typical of diabetic nephropathy [73].

Thus, diabetic nephropathy, the main complication of dia-
betes is characterized by hypertrophy of the glomerular
and tubuloepithelial structures, thickening of the glomer-
ular and tubular basement membrane, and progressive ac-
cumulation of extracellular matrix proteins, such as typeI
collagen, type IV collagen, fibronectin, and laminin. The
major mediator of this changes is TGF-β.
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SUMMARY

ROLE  OF  TGF- β  IN  PATHOGENESIS  OF  DIABETIC
NEPHROPATHY

Pantsulaia T.

Al. Culukidze National Center of Urology; Department of Endo-
crinology, Tbilisi State Medical Academy

Diabetic nephropathy, a major long-term complication of diabe-
tes mellitus is characterized by hypertrophy of the glomerular
and tubuloepithelial structures and thickening of glomerular and
tubular basement membranes and progressive accumulation of
extracellular matrix proteins (fibronectin, collagens and laminin)
in the mesangium and the interstitium.

A host of mediators, such as hyperglycemia, glycosylated pro-
teins, systemic and glomerular hypertension, proteinuria, growth
factors, and cytokines have been implicated in the pathogenesis
of diabetic nephropathy. Of these, the cytokine transforming
growth factor (TGF-β) has emerged as having a key role in the
development of renal hypertrophy and accumulation of extra-
cellular matrix in diabetes. TGF-β is known to have powerful
fibrogenic actions resulting from both stimulation of matrix syn-
thesis and inhibition of matrix degradation.

Key words: diabetes, diabetic nephropathy, microalbuminuria,
transforming growth factor-β (TGF-β).
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ÐÅÇÞÌÅ

ÐÎËÜ TGF- β  Â  ÏÀÒÎÃÅÍÅÇÅ  ÄÈÀÁÅÒÈ×ÅÑÊÎÉ
ÍÅÔÐÎÏÀÒÈÈ

Ïàíöóëàèà Ò.È.

Íàöèîíàëüíûé öåíòð óðîëîãèè èì. àêàä. À.Ï. Öóëóêèäçå;
Ãðóçèíñêàÿ ãîñóäàðñòâåííàÿ ìåäèöèíñêàÿ àêàäåìèÿ, êàôåä-
ðà ýíäîêðèíîëîãèè

Äèàáåòè÷åñêàÿ íåôðîïàòèÿ ïðåäñòàâëÿåò ñîáîé ïîçäíåå ñî-
ñóäèñòîå îñëîæíåíèå ñàõàðíîãî äèàáåòà, êîòîðîå õàðàêòåðè-
çóåòñÿ óâåëè÷åíèåì îáúåìà ìåçàíãèàëüíîãî ìàòðèêñà, óòîë-
ùåíèåì áàçàëüíûõ ìåìáðàí ñîñóäîâ è ïðîãðåññèâíûì íà-

êîïëåíèåì ïðîòåèíîâ ýêñòðàöåëëþëÿðíîãî ìàòðèêñà (êîë-
ëàãåí, ôèáðîíåêòèí, ëàìèíèí) â ìåçàíãèè è èíòåðñòèöèè.

Îñíîâíûìè èíèöèèðóþùèìè ìåòàáîëè÷åñêèìè è ãåìîäè-
íàìè÷åñêèìè ôàêòîðàìè ýòîãî ïðîöåññà ÿâëÿþòñÿ ãèïåð-
ãëèêåìèÿ, ïðîòåèíóðèÿ, íåôåðìåíòíîå ãëèêîçèëèðîâàíèå
áåëêîâ, âíóòðèêëóáî÷êîâàÿ è àðòåðèàëüíàÿ ãèïåðòåíçèÿ,
ôàêòîðû ðîñòà.

Ãëàâíûì ìåäèàòîðîì â ðàçâèòèè äèàáåòè÷åñêîé íåôðîïàòèè
ÿâëÿåòñÿ öèòîêèí transforming growth factor-β (TGF-β), êî-
òîðûé ñòèìóëèðóåò ñèíòåç ýêñòðàöåëëþëÿðíîãî ìàòðèêñà è
èíãèáèðóåò åãî äåãðàäàöèþ.

Ðåöåíçåíò: äåéñòâ. ÷ëåí ÀÌÍ Ãðóçèè,
ïðîô. Ë.Ã. Ìàíàãàäçå

Íàó÷íàÿ ïóáëèêàöèÿ

ÈÍÄÈÂÈÄÓÀËÈÇÀÖÈß ÐÅÆÈÌÀ ÈÌÌÓÍÎÑÓÏÐÅÑÑÈÈ ÏÐÈ
ÒÐÀÍÑÏËÀÍÒÀÖÈÈ ÏÎ×ÊÈ Ó HCV ÈÍÔÈÖÈÐÎÂÀÍÍÛÕ ÁÎËÜÍÛÕ

Ãîíãàäçå Ì.Å., Öóëàäçå Ñ.ß., Ãîíãàäçå Å.È.

Ñòàòüÿ ïðåäñòàâëåíà ÷ëåí êîðð. ÀÍ è äåéñòâ. ÷ëåíîì ÀÌÍ Ãðóçèè, ïðîô. Ë.Ã. Ìàíàãàäçå

Íàöèîíàëüíûé öåíòð õèðóðãèè, ã. Òáèëèñè; Èììóííî-íåôðîëîãè÷åñêàÿ êëèíèêà, ã. Íàíò, Ôðàíöèÿ

Ñîãëàñíî ñòàòèñòè÷åñêèì äàííûì â íàñòîÿùåå âðåìÿ â
Ãðóçèè ðåçêî âîçðîñëî ÷èñëî HCV èíôèöèðîâàííûõ ëèö.
Íàèáîëåå âûñîêèå ïîêàçàòåëè èíôèöèðîâàíèÿ îòìå÷à-
ëèñü ó áîëüíûõ, êîòîðûå íàõîäÿòñÿ íà ïðîãðàììíîì ãå-
ìîäèàëèçå ïî ïðè÷èíå õðîíè÷åñêîé ïî÷å÷íîé íåäîñòà-
òî÷íîñòè (ÕÏÍ), 60-70% èç íèõ íóæäàþòñÿ â òðàíñïëàí-
òàöèè ïî÷êè. Èñõîäÿ èç ýòîãî, âåðîÿòíîñòü HCV èíôèöè-
ðîâàíèÿ ñðåäè ïîòåíöèîíàëüíûõ ðåöèïèåíòîâ, ïîïàâøèõ
â "ëèñò îæèäàíèÿ", î÷åíü âûñîêàÿ [1-5,9,10].

Ââèäó òîãî, ÷òî ïî ñåé äåíü íå èìååòñÿ âîçìîæíîñòè
èììóíèçàöèè ïðîòèâ ãåïàòèòà Ñ, ýòà ïðîáëåìà îñòàåòñÿ
àêòóàëüíîé, îñîáåííî äëÿ îðãàíîïåðåñàæåííûõ áîëüíûõ,
ââèäó òîãî,  ÷òî âûøåóïîìÿíóòûé êîíòèíãåíò ïîëó÷àåò
èììóíîñóïðåññèâíûå ïðåïàðàòû, ïîíèæàþùèå èììó-
íîðåçèñòåíòíîñòü îðãàíèçìà [6-8,10-13].

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü ðàçðàáîòàòü íàèáîëåå
îïòèìàëüíûé ïðîòîêîë èììóíîñóïðåññèè äëÿ óëó÷øå-
íèÿ ïîñëåîïåðàöèîííûõ ðåçóëüòàòîâ ïðè òðàíñïëàíòà-
öèè ïî÷êè ó HCV èíôèöèðîâàííûõ áîëüíûõ.

Ìàòåðèàë è ìåòîäû. Íàìè íàáëþäàëèñü 39 áîëüíûõ,
êîòîðûì áûëà âûïîëíåíà òðàíñïëàíòàöèÿ ïî÷êè â
èììóííî-íåôðîëîãè÷åñêîé êëèíèêå ã. Íàíòà (Ôðàí-
öèÿ) è â Íàöèîíàëüíîì öåíòðå õèðóðãèè ã. Òáèëèñè.
Ñðåäè íèõ ìóæ÷èí áûëî 27, æåíùèí - 12. Âîçðàñò
áîëüíûõ êîëåáàëñÿ â ïðåäåëàõ îò 16 äî 59 ëåò. Ïðî-
äîëæèòåëüíîñòü ãåìîäèàëèçà ñîñòàâèëà 21-90 äíåé.
Ó 25-è áîëüíûõ ïðè÷èíîé ÕÏÍ ÿâëÿëñÿ õðîíè÷åñ-
êèé ãëîìåðóëîíåôðèò, ó 10-è – õðîíè÷åñêàÿ èíòåð-
ñòèöèàëüíàÿ íåôðîïàòèÿ, à ó 4-õ - ãèïåðòåíçèÿ – íå-
ôðîàíãèîñêëåðîç.

Ïåðâè÷íàÿ òðàíñïëàíòàöèÿ ïðîèçâåäåíà 37-è áîëü-
íûì èç 39-è, ïîâòîðíàÿ - 2-óì. Â 32-õ ñëó÷àÿõ ïðè-
ìåíåíà òðóïíàÿ ïî÷êà, â 7-è ñëó÷àÿõ ïåðåñàäêà
áûëà âûïîëíåíà îò æèâîãî ðîäñòâåííîãî äîíîðà.
Âîçðàñò äîíîðîâ êîëåáàëñÿ â ïðåäåëàõ îò 18 äî 58
ëåò. Ïðè òðóïíûõ ïî÷êàõ ñðåäíÿÿ ïðîäîëæèòåëü-
íîñòü êîíñåðâàöèè ñîñòàâèëà 20,7±6 ÷àñîâ. Äåìîã-
ðàôè÷åñêèå õàðàêòåðèñòèêè ïàöèåíòîâ ïðèâåäåíû
â òàáëèöå 1.
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Ó âñåõ ïàöèåíòîâ ôèêñèðîâàëèñü ðåçóëüòàòû ñåðîëîãè÷åñ-
êèõ àíòè-HCV èññëåäîâàíèé è îïðåäåëÿëàñü âèðóñíàÿ PHK.
Êðîìå ýòîãî ôèêñèðîâàëèñü ðåçóëüòàòû òðàíñàìèíàç.

Áîëüíûå áûëè ðàçäåëåíû íà 3 ãðóïïû. I ãðóïïó ñîñòà-
âèëè àíòè-HCV ïàöèåíòû, ó êîòîðûõ îïðåäåëÿëàñü âè-
ðóñíàÿ ÐÍÊ (ÏÖÐ ïîëîæ.). Âî II ãðóïïó âîøëè àíòè-
HCV áîëüíûå ñ íåãàòèâíîé ÐÍÊ (ÏÖÐ íåãàòèâ.). III (êîí-
òðîëüíóþ) ãðóïïó ñîñòàâèëè íåèíôèöèðîâàííûå áîëü-
íûå (ñ íåãàòèâíûì àíòè-HCV è ÐÍÊ HCV).

Âî âñå ãðóïïû âõîäèëè ïî 13 áîëüíûõ ñ ïîêàçàòåëÿìè
òðàíñàìèíàç â ïðåäåëàõ íîðìû.

Ïîñëå òðàíñïëàíòàöèè êîíòðîëüíàÿ ãðóïïà ïîëó÷àëà
èììóíîñóïðåññèþ ïî ñòàíäàðòíîé ñõåìå: öèêëîñïî-
ðèí À+Ñåë-ñåïò ÌÌÔ+ìåòèëïðåäíèçîëîí ÌÐ. Òàêóþ
æå òðåõêîìïîíåíòíóþ èììóíîñóïðåññèþ, îäíàêî,
áîëåå íèçêèìè äîçàìè ÌÌF ïîëó÷àëè áîëüíûå II
ãðóïïû (ÏÖÐ íåãàòèâ.). Â I ãðóïïå (ÏÖÐ ïîëîæ.) ÌÌF
íå íàçíà÷àëñÿ âïëîòü äî ïåðâîãî ýïèçîäà îñòðîãî îò-
òîðæåíèÿ. Â ýòîé ãðóïïå èíäóêöèþ ïðîâîäèëè ñòðî-
ãî ïî èíäèâèäóàëüíûì ïîêàçàíèÿì, ñ ó÷åòîì èììóí-
íûõ ðèñê-ôàêòîðîâ.

Äàííûå î êîëè÷åñòâå ðåöèïèåíòîâ è îñîáåííîñòÿõ íà-
÷àëüíîé èììóíîñóïðåññèè â ãðóïïàõ ïðèâåäåíû â òàá-
ëèöå 2.

Òàáëèöà 1.Äåìîãðàôè÷åñêèå õàðàêòåðèñòèêè ïàöèåíòîâ
×èñëî ïàöèåíòîâ 39 
Ïîë ïàöèåíòîâ (ìóæ/æåí) 27/12 
Âîçðàñò ïàöèåíòîâ (ëåò) 37,6±16,4 
Ïðîäîëæèòåëüíîñòü ãåìîäèàëèçà (äíè) 378,6±267,4 
Äîëÿ ïîâòîðíûõ òðàíñïëàíòàöèé (%) 5 
Âîçðàñò äîíîðà (ëåò) 42,4±19,8 
Ñðîê êîíñåðâàöèè (÷àñû) 20,7±6,2 
 

Òàáëèöà 2. Ñòàðòîâàÿ èììóíîñóïðåññèÿ â çàâèñèìîñòè îò îñîáåííîñòåé òå÷åíèÿ HCV – èíôåêöèè
Ãðóïïû Ñåðîëîãèÿ è ðåïëèêàöèÿ HCV Êîë-âî ïàöèåíòîâ Èììóíîñóïðåññèÿ 

I Añ HCV ïîëîæ. (ÐÍÊ HCV ïîëîæ.) 13 CóA+MP 
II Añ HCV ïîëîæ. (ÐÍÊ HCV íåãàòèâ.) 13 CóA+ÌÌÔ+MP 
III Añ HCV íåãàòèâ. (ÐÍÊ HCV íåãàòèâ.) 13 CóA+MMÔ+MP 
 

Ìàòåðèàë îáðàáîòàí ìåòîäîì ñòàòèñòè÷åñêîãî àíàëè-
çà ñ ïðèìåíåíèåì ïðîãðàììû Maik-Soft Exel è t êðèòå-
ðèÿ Ñòüþäåíòà-Ðîçåìáàóìà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ôóíêöèÿ òðàíñïëàíòàòîâ
ó áîëüøèíñòâà ïàöèåíòîâ îñòàâàëàñü ñòàáèëüíî óäîâ-
ëåòâîðèòåëüíîé ïðè ñðîêå íàáëþäåíèÿ 1,5-2 ãîäà â óñ-
ëîâèÿõ âûñîêîãî óðîâíÿ âûæèâàíèÿ òðàíñïëàíòàòîâ. Îñ-
òðûé êðèç îòòîðæåíèÿ îòìå÷åí â 3-õ ñëó÷àÿõ, èõ íèõ â
2-õ – â I è â 1-îì ñëó÷àå -âî II ãðóïïå. Âî âñåõ 3-õ ñëó÷àÿõ
ñ ïîìîùüþ ïóëüñ-òåðàïèè êðèçû áûëè êóïèðîâàíû.
Ñðåäè âñåõ òðàíñïëàíòèðîâàííûõ áîëüíûõ êëèíè÷åñ-
êàÿ ìàíèôåñòàöèÿ öèòîìåãàëîâèðóñíîé èíôåêöèè íå
âûÿâëåíà. Â áëèæàéøåì ïîñëåîïåðàöèîííîì ïåðèîäå

ïîãèá îäèí áîëüíîé ñ ôóíêöèîíèðóþùèì òðàíñïëàí-
òàòîì îò ñåïñèñà (II ãðóïïà). Â äàëüíåì ïîñëåîïåðàöè-
îííîì ïåðèîäå (÷åðåç ãîä) ïîòåðÿíî 2 òðàíñïëàíòàòà.
Îäèí â I, à âòîðîé – â êîíòðîëüíîé ãðóïïå. Â îáîèõ
ñëó÷àÿõ ïðè÷èíîé ïîòåðè òðàíñïëàíòàòà áûëà õðîíè-
÷åñêàÿ ðåàêöèÿ îòòîðæåíèÿ.

Âûñîêèå óðîâíè âûæèâàåìîñòè òðàíñïëàíòàòîâ è ïà-
öèåíòîâ ñâèäåòåëüñòâóþò î áåçîïàñíîñòè è ýôôåêòèâ-
íîñòè ìàíèïóëÿöèè ñ èììóíîñóïðåññèåé â êîíòåêñòå
îñòðîãî îòòîðæåíèÿ. ×åðåç 2 ãîäà ïðîöåíò ôóíêöèîíè-
ðîâàíèÿ òðàíñïëàíòàòà ñîñòàâèë 94,9%, à âûæèâàåìîñòü
ðåöèïèåíòà – 97,5%. Ñâåäåíèÿ îá ýâîëþöèè HCV èí-
ôåêöèè ïðèâåäåíû â òàáëèöå 3.

Òàáëèöà 3. Ýâîëþöèÿ HCV-èíôåêöèè

Ãðóïïû Ïðè âûïèñêå ×åðåç ãîä Ïðè ïîñëåäíåì êîíòðîëå 
I Añ-HCV ïîëîæ. (ÐÍÊ HCV 

ïîëîæ.) 
áåç äèíàìèêè áåç äèíàìèêè 

II Añ-HCV ïîëîæ. (ÐÍÊ HCV 
íåãàòèâ.) 

Añ-HCV ïîëîæ.-12, íåãàò.-1 
ÐÍÊ HCV íåãàò.-11, ïîëîæ.-2 

Añ-HCV ïîëîæ.-12 
ÐÍÊ HCV íåãàò.-11, ïîëîæ.-1 

III Añ-HCV, íåãàòèâ. (ÐÍÊ HCV 
íåãàòèâ.) 

Añ-HCV íåãàò.-11, ïîëîæ.-2 
ÐÍÊ-HCV íåãàò.-13  

Añ-HCV íåãàò.-11, ïîëîæ.-1 
ÐÍÊ HCV íåãàò.-12 
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
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Êàê ñëåäóåò èç òàáëèöû, çàìåòíîé ýâîëþöèè âèðóñà ïðè
ïðèìåíåíèè îïòèìàëüíîé èììóíîñóïðåññèè íå âûÿâ-
ëåíî. Íå âûÿâëåíî òàêæå äîñòîâåðíûõ ðàçëè÷èé èíôåê-
öèîííûõ îñëîæíåíèé ó HCV-èíôèöèðîâàííûõ áîëüíûõ
è â êîíòðîëüíûõ ãðóïïàõ.

Êðîìå òîãî, íè ïî îäíîìó èç ïàðàìåòðîâ èììóíîêîí-
ôëèêòà íå îáíàðóæåíî ñòàòèñòè÷åñêè äîñòîâåðíûõ ðàç-
ëè÷èé, ÷òî ïîçâîëÿåò çàêëþ÷èòü, ÷òî âûïîëíÿåìûå íàìè
ìàíèïóëÿöèè ñ èììóíîñóïðåññèåé â êîíòåêñòå õðîíè-
÷åñêîé HCV èíôåêöèè áûëè ýôôåêòèâíû.

Òàêèì îáðàçîì, â çàêëþ÷åíèå ñëåäóåò îòìåòèòü, ÷òî
íàáëþäåíèå çà îñîáåííîñòÿìè òå÷åíèÿ HCV èíôåê-
öèè ó ðåöèïèåíòîâ ïî÷å÷íûõ àëëîòðàíñïëàíòàòîâ ïî-
çâîëÿåò èíäèâèäóàëèçèðîâàòü è ìèíèìèçèðîâàòü èì-
ìóíîñóïðåññèþ áåç óâåëè÷åíèÿ ðèñêà ïîòåðè òðàíñ-
ïëàíòàòà. Ó âñåõ ïàöèåíòîâ ïåðåä òðàíñïëàíòàöèåé
ïî÷êè è íà ïðîòÿæåíèè âñåãî ïîñëåîïåðàöèîííîãî
ïåðèîäà öåëåñîîáðàçíî ïåðèîäè÷åñêè êîíòðîëèðîâàòü
PHK HCV â êðîâè, íåçàâèñèìî îò íàëè÷èÿ èëè îòñóò-
ñòâèÿ àíòè-HCV àíòèòåë.
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SUMMARY

INDIVIDUALIZATION  OF  IMMUNOSUPPRESSIVE  TREATMENT
IN  PATIENTS  WITH  HCV  INFECTION  AFTER  TRANSPLANTATION

Gongadze M., Tsuladze S., Gongadze E.

National Center of Surgery, Tbilisi, Georgia

The number of patients with HCV infection is increasing in
Georgia. High number of infection is noticeable in patients on
hemodialysis. 60-70% of them needs renal transplantation. This
makes the problem more acute especially among the organ recip-
ients with HCV infection, who are receiving immunosuppres-
sive treatment.

The aim of the survey was to work out optimal protocol of
immunosuppressive treatment for patients after renal transplan-
tation. There were clinically observed 39 patients after renal
transplantation. They were divided into four groups according

to the clinical data (serology, replication of HCV and different
schemes of immunosuppressive treatment).

It was shown that immunosuppressive treatment carried out among
patients with HCV infection after transplantation is effective and safe.
Consideration of the data leads us to the statement that there is no risk
of losing transplanted organ in case of individualization and minimiza-
tion of immunosuppressive treatment. Periodic control of blood HCV
RNA is reasonable during the pre and post operation period.

Key words: transplantation, HCV infection, immunosuppression.
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Íàó÷íàÿ ïóáëèêàöèÿ

ÑÈÍÄÐÎÌ ÀÍÄÐÎÃÅÍÐÅÇÈÑÒÅÍÒÍÎÑÒÈ Ó ÏÎÄÐÎÑÒÊÎÂ

×èïàøâèëè Ì.Ê., Êðèñòåñàøâèëè Äæ.È., Êîïàëèàíè Í.Ø.

Íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ðåïðîäóêöèè ÷åëîâåêà èì. ïðîô. È.Ô. Æîðäàíèÿ

Çàäåðæêà ïîëîâîãî ðàçâèòèÿ, à â ðÿäå ñëó÷àåâ èçîëè-
ðîâàííîå îòñóòñòâèå ìåíàðõå, ÿâëÿåòñÿ âàæíîé ïðî-
áëåìîé ñðåäè ïîäðîñòêîâ. Óñòàíîâëåíèå ýòèîëîãèè íà-
ðóøåíèÿ ÿâëÿåòñÿ ðåøàþùèì äëÿ ïðîâåäåíèÿ àäåê-
âàòíîãî ëå÷åíèÿ. Îòñóòñòâèå ìåíàðõå ñðåäè äåâóøåê-
ïîäðîñòêîâ íà ôîíå õîðîøî ðàçâèòûõ ìîëî÷íûõ æå-
ëåç â òå÷åíèå 4-5 ëåò óêàçûâàåò íà àìåíîðåþ ìàòî÷-
íîé ôîðìû [1-3]. Óêàçàííîå ñîñòîÿíèå ó ïîäðîñòêîâ
ìîæåò áûòü îáóñëîâëåíî àïëàçèåé ìþëëåðîâûõ ïðî-
òîêîâ ïðè íîðìàëüíîì æåíñêîì êàðèîòèïå (46,ÕÕ),
ëèáî ñèíäðîìîì àíäðîãåíðåçèñòåíòíîñòè ó ïàöèåí-
òîâ ñ æåíñêèì ôåíîòèïîì è ìóæñêèì êàðèîòèïîì
46,ÕÓ. Â ñëó÷àÿõ ïîëíîé ôîðìû àíäðîãåíðåçèñòåíò-
íîñòè ó ïàöèåíòîâ íàáëþäàþòñÿ æåíñêèé êàê ôåíî-
òèï, òàê è ïñèõîñåêñóàëüíûé íàñòðîé, ìàòêà è ÿè÷íè-
êè îòñóòñòâóþò, ãðóäíûå æåëåçû õîðîøî ðàçâèòû, íà-
ðóæíûå ïîëîâûå îðãàíû ðàçâèòû ïî æåíñêîìó òèïó è
îòìå÷àåòñÿ íàëè÷èå êîðîòêîé ïñåâäîâàãèíû [4,5,10]. Â
ýòèõ ñëó÷àÿõ âî âíóòðèóòðîáíîì ïåðèîäå òåñòèêóëû
âûðàáàòûâàþò àíòèìþëëåðîâûå ôàêòîðû, ÷òî âåäåò ê
ðàññàñûâàíèþ ìþëëåðîâûõ ïðîòîêîâ, èç êîòîðûõ â

íîðìå ó æåíùèí ôîðìèðóþòñÿ ìàòêà, ìàòî÷íûå òðó-
áû è âåðõíÿÿ ÷àñòü âëàãàëèùà. Íèæíÿÿ æå ÷àñòü âëàãà-
ëèùà îáðàçóåòñÿ èç óðîãåíèòàëüíîãî áóãîðêà è ñêëà-
äîê. Â ïàòîãåíåçå àíäðîãåíðåçèñòåíòíîñòè êëþ÷åâûì
ôàêòîðîì ÿâëÿåòñÿ ðåçèñòåíòíîñòü àíäðîãåííûõ ðåöåï-
òîðîâ ê íîðìàëüíîìó óðîâíþ âûðàáàòûâàåìûì òåñ-
òèêóëàìè àíäðîãåíîâ [4,5,7].

Ïî ñîâðåìåííîé êëàññèôèêàöèè Sinneker è ñîàâò. [9]
âûäåëåíû ñëåäóþùèå ãðóïïû: ïîëíàÿ àíäðîãåíðåçèñ-
òåíòíîñòü (òåñòèêóëÿðíàÿ ôåìèíèçàöèÿ); ïàðöèàëüíàÿ
(÷àñòè÷íàÿ) àíäðîãåíðåçèñòåíòíîñòü; ìÿãêàÿ ôîðìà
àíäðîãåíðåçèñòåíòíîñòè.

Â ñâÿçè ñ òåì, ÷òî àíäðîãåíðåçèñòåíòíîñòü ïðåäñòàâëÿ-
åò ñîáîé ðåäêîå çàáîëåâàíèå (÷àñòîòà 1:20 000), âûÿâëå-
íèå êàæäîãî ñëó÷àÿ ÿâëÿåòñÿ âåñüìà âàæíûì êàê ñ òî÷-
êè çðåíèÿ óòî÷íåíèÿ ãåíåòè÷åñêèõ îñîáåííîñòåé, òàê è
óñòàíîâëåíèÿ êëèíè÷åñêîãî ïîëèìîðôèçìà ñèíäðîìà.
Äèàãíîñòèêà àíäðîãåíðåçèñòåíòíîñòè, â îñíîâíîì, ïðî-
èñõîäèò â ïîäðîñòêîâîì ïåðèîäå.

ÐÅÇÞÌÅ

ÈÍÄÈÂÈÄÓÀËÈÇÀÖÈß  ÐÅÆÈÌÀ  ÈÌÌÓÍÎÑÓÏÐÅÑÑÈÈ
ÏÐÈ  ÒÐÀÍÑÏËÀÍÒÀÖÈÈ  ÏÎ×ÊÈ  Ó  HCV  ÈÍÔÈÖÈÐÎÂÀÍÍÛÕ  ÁÎËÜÍÛÕ

Ãîíãàäçå Ì.Å., Öóëàäçå Ñ.ß., Ãîíãàäçå Å.È.

Íàöèîíàëüíûé öåíòð õèðóðãèè, ã. Òáèëèñè

Â ñòàòüå ïðèâîäÿòñÿ äàííûå î HCV èíôåêöèè áîëüíûõ, êî-
òîðûå íàõîäèëèñü íà ãåìîäèàëèçå. Â Ãðóçèè ÷èñëî òàêèõ ïà-
öèåíòîâ ðåçêî âîçðîñëî. Èñõîäÿ èç ýòîãî â "ëèñòå îæèäàíèÿ"
óâåëè÷èëîñü êîëè÷åñòâî HCV èíôèöèðîâàííûõ áîëüíûõ, ÷òî
ÿâëÿåòñÿ äîïîëíèòåëüíûì ðèñê-ôàêòîðîì ïîñëåîïåðàöèîí-
íûõ îñëîæíåíèé.

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü óëó÷øåíèå ðåçóëüòàòîâ òðàíñ-
ïëàíòàöèè ïî÷êè ó HCV èíôèöèðîâàííûõ áîëüíûõ ñ ïîìî-
ùüþ ïðèìåíåíèÿ îïòèìàëüíîãî èììóíîñóïðåññèîííîãî ðå-
æèìà. Ïîä íàøèì íàáëþäåíèåì íàõîäèëèñü 39 áîëüíûõ, êî-

òîðûå áûëè îïåðèðîâàíû â Íàíòñêîé êëèíèêå (Ôðàíöèÿ) è
Íàöèîíàëüíîì öåíòðå õèðóðãèè ã. Òáèëèñè. Áîëüíûå áûëè
ðàçäåëåíû íà ÷åòûðå ãðóïïû â çàâèñèìîñòè îò àíòè-HCV,
ÐÍÊ HCV àíòèòåë è ïîêàçàòåëåé òðàíñàìèíàç.

Ïîëó÷åííûå íàìè ðåçóëüòàòû ïîçâîëÿþò çàêëþ÷èòü, ÷òî
îïòèìàëüíûé èììóíîñóïðåññèîííûé ðåæèì ïðè ìèíèìàëü-
íûõ äîçàõ è èíäèâèäóàëüíûé ïîäõîä ê áîëüíûì îáåñïå÷èâà-
þò äîñòîâåðíîå ñíèæåèíèå  ÷èñëà ïîñëåîïåðàöèîííûõ èí-
ôåêöèîííûõ îñëîæíåíèé.
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Èñõîäÿ èç âûøåèçëîæåííîãî, öåëüþ èññëåäîâàíèÿ ÿâè-
ëàñü âûðàáîòêà äèàãíîñòè÷åñêèõ êðèòåðèåâ ñèíäðîìà
àíäðîãåíðåçèñòåíòíîñòè ñðåäè ïîäðîñòêîâ.

Ìàòåðèàë è ìåòîäû. Íàìè èññëåäîâàí 21 ïàöèåíò ñ
æåíñêèì ôåíîòèïîì â âîçðàñòå 16-20 ëåò. Âñåì ïàöèåí-
òàì ïðîâîäèëèñü êëèíè÷åñêîå, ãèíåêîëîãè÷åñêîå, îá-
ùåå êëèíèêî-ëàáîðàòîðíîå, ãåíåòè÷åñêîå (öèòîãåíåòè-
÷åñêîå, êëèíèêî-ãåíåàëîãè÷åñêîå), ãîðìîíàëüíîå è óëü-
òðàñîíîãðàôè÷åñêîå èññëåäîâàíèÿ, â ðÿäå ñëó÷àåâ áûëî
ïðèìåíåíî ÿäåðíî-ðåçîíàíñíîå èññëåäîâàíèå îðãàíîâ
ìàëîãî òàçà, äèàãíîñòè÷åñêàÿ ëàïàðîñêîïèÿ è îïåðà-
òèâíîå âìåøàòåëüñòâî ïî ïîâîäó óäàëåíèÿ òåñòèêóëîâ,
ðàñïîëîæåííûõ â áðþøíîé ïîëîñòè è ïàõîâîì êàíàëå,
à òàêæå êëèòîðýêòîìèÿ ïðè ÷àñòè÷íîé ôîðìå àíäðî-
ãåíðåçèñòåíòíîñòè.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Â ðåçóëüòàòå ïðîâåäåííûõ
èññëåäîâàíèé â 20-è ñëó÷àÿõ áûë óñòàíîâëåí äèàãíîç ïîë-
íîé ôîðìû àíäðîãåíðåçèñòåíòíîñòè è ëèøü â îäíîì -
íåïîëíîé ôîðìû àíäðîãåíðåçèñòåíòíîñòè. Ôåíîòèï âñåõ
ïàöèåíòîâ ñ ïîëíîé ôîðìîé àíäðîãåíðåçèñòåíòíîñòè áûë
æåíñêèì, ðîñò è òåëîñëîæåíèå ñîîòâåòñòâîâàëè âîçðàñò-
íûì íîðìàì, òåëîñëîæåíèå ñïîðòèâíîå. Ó áîëüøèíñòâà
ïàöèåíòîâ îòìå÷àëîñü ñêóäíîå ïîëîâîå îâîëîñåíèå (12
ïàöèåíòîâ), ó øåñòè ïàöèåíòîâ ïîëîâîå îâîëîñåíèå îò-
ñóòñòâîâàëî. Ó âñåõ îáñëåäîâàííûõ ãðóäíûå æåëåçû áûëè
õîðîøî ðàçâèòû (Ma3) (ðèñ.). Ãèíåêîëîãè÷åñêèì èññëåäî-
âàíèåì áîëüøèå ïîëîâûå ãóáû áûëè òàêæå õîðîøî ðàç-
âèòû, ìàëûå - ãèïîòðîôè÷íû, âèðèëèçàöèÿ êëèòîðà íå
îòìå÷àëàñü. Ó 2-õ ïàöèåíòîâ â òîëùå áîëüøèõ ïîëîâûõ
ãóá, à ó 3-õ - ó íàðóæíîãî îòâåðñòèÿ ïàõîâîãî êàíàëà ïðî-
ùóïûâàëèñü îáðàçîâàíèÿ îêðóãëîé ôîðìû, ýëàñòè÷íîé
êîíñèñòåíöèè, ïàëüïàòîðíî ÷óâñòâèòåëüíûå (ãîíàäû). Âëà-
ãàëèùå âî âñåõ ñëó÷àÿõ áûëî êîðîòêèì, äëèíà ïî çîíäó
ñîîòâåòñòâîâàëà 3-4 ñì è çàêàí÷èâàëàñü ñëåïî. Óëüòðàñî-
íîãðàôè÷åñêèì èññëåäîâàíèåì ìàòêà è ïðèäàòêè íå âè-
çóàëèçèðîâàëèñü, â 3-õ ñëó÷àÿõ ãîíàäû áûëè ðàñïîëîæå-
íû âûñîêî, ëàòåðàëüíî, ó ñòåíîê ìàëîãî òàçà, èõ ñòðóêòóðà
áûëà íåòèïè÷íîé äëÿ ÿè÷íèêîâ ñ ãèïîïëàçèåé ñòðîìû è
ïðåäñòàâëÿëà ñîáîé îäíîðîäíóþ ñòðóêòóðó. Ôèêñèðîâàòü
êîðòèêàëüíûé ñëîé íå óäàâàëîñü. Ãîíàäû îïðåäåëÿëèñü ñ
äâóõ ñòîðîí â 5-è ñëó÷àÿõ, ñ îäíîé ñòîðîíû - â 8-è ñëó÷àÿõ,
íå âèçóàëèçèðîâàëèñü - â 8-è ñëó÷àÿõ. 15 ïàöèåíòîâ îòìå-
÷àëè â àíàìíåçå îïåðàöèþ ïî ïîâîäó îäíîñòîðîííåãî (3)
èëè äâóñòîðîííåãî (7) ãðûæåñå÷åíèÿ.

Ãåíåòè÷åñêèì èññëåäîâàíèåì ó âñåõ ïàöèåíòîâ áûë
óñòàíîâëåí íîðìàëüíûé ìóæñêîé êàðèîòèï- 46,ÕÓ. Ãîð-
ìîíàëüíûì èññëåäîâàíèåì èçìåíåíèå óðîâíÿ ãèïîôè-
çàðíûõ ãîðìîíîâ íå âûÿâèëîñü ó 9-è ïàöèåíòîâ, èçîëè-
ðîâàííîå ïîâûøåíèå ñåêðåöèè ËÃ áûëî óñòàíîâëåíî
ó 12-è. Êîíöåíòðàöèÿ ýñòðàäèîëà ó âñåõ ïàöèåíòîâ áûëà
ñíèæåííîé, à òåñòîñòåðîíà - ñîîòâåòñòâîâàëà íîðìàëü-
íûì ìóæñêèì ïàðàìåòðàì. Ïñèõîñåêñóàëüíûé íàñòðîé
ó âñåõ ïàöèåíòîâ áûë æåíñêèì.

Ðèñ. Ñèíäðîì àíäðîãåíðåçèñòåíòíîñòè (ïîëíàÿ ôîðìà)

Íåïîëíàÿ ôîðìà àíäðîãåíðåçèñòåíòíîñòè áûëà îáíàðó-
æåíà ó îäíîãî ïàöèåíòà ñ êàðèîòèïîì 46,ÕÓ è æåíñêèì
ïñèõîñåêñóàëüíûì íàñòðîåì, ñ àíäðîèäíûì òåëîñëîæå-
íèåì; â äàííîì ñëó÷àå îòìå÷àëèñü: óìåðåííûé ãèïåðò-
ðèõîç íà êîíå÷íîñòÿõ, àêíý íà ëèöå, ïîëîâîå îâîëîñåíèå
ïî æåíñêîìó òèïó, íåäîðàçâèòûå ãðóäíûå æåëåçû(Ma1),
îáíàðóæåíî ðåçêîå óâåëè÷åíèå êëèòîðà äî 4 ñì ñ âûðà-
æåííûìè ïðåïóöèàëüíûìè ñêëàäêàìè, íàáëþäàëîñü
óìåíüøåíèå ðàññòîÿíèÿ ìåæäó âõîäîì âî âëàãàëèùå è
íàðóæíûì îòâåðñòèåì óðåòðû (0,5 ñì). Äëèíà âëàãàëè-
ùà ïî çîíäó ñîîòâåòñòâîâàëà 3,5 ñì, îíî îêàí÷èâàëîñü
ñëåïî. Ïðè ÓÇÈ ìàòêà è ïðèäàòêè íå îáíàðóæåíû, â ïî-
ëîñòè ìàëîãî òàçà ôèêñèðîâàëèñü ãîíàäû (ïðàâàÿ ãîíà-
äà äèàìåòðîì 43 ìì, ëåâàÿ – 59 ìì). ßäåðíî-ðåçîíàíñ-
íûì èññëåäîâàíèåì îðãàíîâ ìàëîãî òàçà áûëà óñòàíîâ-
ëåíà ëîêàëèçàöèÿ ãîíàä â áðþøíîé ïîëîñòè, ó âíóòðåí-
íèõ îòâåðñòèé ïàõîâûõ êàíàëîâ. Âî èçáåæàíèå ìàëèãíè-
çàöèè òåñòèêóëîâ, ðàñïîëîæåííûõ â áðþøíîé ïîëîñòè,
ïðîâåäåíà ãîíàäýêòîìèÿ. Ïîìèìî ýòîãî, ïðåäïðèíÿòà
ïëàñòè÷åñêàÿ ôåìèíèçàöèÿ ïî æåëàíèþ ñåìüè è ñîîò-
âåòñòâåííî ïàñïîðòíîìó ïîëó ïàöèåíòà, à òàêæå ñ ó÷å-
òîì åãî ïñèõîñåêñóàëüíîãî íàñòðîÿ è íàëè÷èÿ àíäðî-
ãåíðåçèñòåíòíîñòè, ÷òî èñêëþ÷àëî âîçìîæíîñòü ôîðìè-
ðîâàíèÿ ïîëíîöåííîãî ìóæ÷èíû ñ ïîìîùüþ çàìåñòè-
òåëüíîé ãîðìîíîòåðàïèè àíäðîãåíàìè.

Êàê ïðè ïîëíîé, òàê è íåïîëíîé ôîðìàõ àíäðîãåíðåçè-
ñòåíòíîñòè íàìè ïðîâîäèëàñü ãîíàäýêòîìèÿ (4 ïàöèåí-
òà) ðàñïîëîæåííûõ â áðþøíîé ïîëîñòè ãîíàä ïðè çà-
âåðøåíèè ïóáåðòàòà. Ïîñëå ãîíàäýêòîìèè, ñ öåëüþ ïðî-
ôèëàêòèêè îñòåîïîðîçà, äèñëèïèäåìèè è ñåðäå÷íî-ñî-
ñóäèñòûõ íàðóøåíèé, âñåì íàáëþäàåìûì ïàöèåíòàì
íàçíà÷àëàñü çàìåñòèòåëüíàÿ òåðàïèÿ ýñòðîãåíàìè.

Äëÿ ñèíäðîìà àíäðîãåíðåçèñòåíòíîñòè õàðàêòåðíû ôå-
ìèíèçàöèÿ íàðóæíûõ ïîëîâûõ îðãàíîâ, íåñîîòâåòñòâó-
þùåå ñ ïîëîì ðàçâèòèå íàðóæíûõ ïîëîâûõ îðãàíîâ â
ïóáåðòàòíîì ïåðèîäå è áåñïëîäèå. Â íîðìå, â ïðîöåññå
ýìáðèîãåíåçà òåñòèêóëÿðíûå àíäðîãåíû îáåñïå÷èâàþò
ðåãðåññèþ ìþëëåðîâûõ ïðîòîêîâ è ðàçâèòèå âíóòðåí-
íèõ ìóæñêèõ ïîëîâûõ îðãàíîâ èç âîëüôîâûõ ïðîòîêîâ.



GEORGIAN MEDICAL NEWS
No 2 (131) Ôåâðàëü, 2006 ãîä

© GMN 23

Êðîìå ýòîãî, àíäðîãåíû âçàèìîäåéñòâóþò ñ ðåöåïòîðà-
ìè àíäðîãåíîâ â êëåòêàõ-ìèøåíÿõ è îïðåäåëÿþò ðàçâè-
òèå, ôóíêöèîíèðîâàíèå è äèôôåðåíöèàöèþ óðîãåíè-
òàëüíîé ñèñòåìû è ôîðìèðîâàíèå âòîðè÷íûõ ïîëîâûõ
ïðèçíàêîâ ïî ìóæñêîìó òèïó [2,5,7]. Ïàòîãåíåç äàííîãî
çàáîëåâàíèÿ çàêëþ÷àåòñÿ â ðåçèñòåíòíîñòè ê àíäðîãåíàì
ñîîòâåòñòâóþùèõ ðåöåïòîðîâ. Àíäðîãåíðåçèñòåíòíîñòü
îáóñëîâëåíà ìóòàöèåé ãåíà, ëîêàëèçîâàííîãî â äëèííîì
ïëå÷å Õ õðîìîñîìû (Õq11-12), ñèíäðîì íàñëåäóåòñÿ ïî
ñöåïëåííîìó ñ Õ-õðîìîñîìîé ðåöåññèâíîìó òèïó. Äëÿ
óòî÷íåíèÿ ãåíîòèï-ôåíîòèïè÷åñêîé êîððåëÿöèè ïðè ñèí-
äðîìå àíäðîãåíðåçèñòåíòíîñòè âàæíûì ÿâëÿåòñÿ èçó÷å-
íèå ìóòàöèé ðåöåïòîðà àíäðîãåíîâ. Íà ñåãîäíÿøíèé äåíü
óñòàíîâëåíî áîëåå 300 ìóòàöèé, êîòîðûå âûçûâàþò ðàç-
âèòèå ñèíäðîìà àíäðîãåíðåçèñòåíòíîñòè. Ñëîæíîñòü êëè-
íè÷åñêîé äèàãíîñòèêè çàêëþ÷àåòñÿ â íàëè÷èè ñîìàòè÷åñ-
êîãî ìîçàèöèçìà, êîòîðûé îïðåäåëÿåò ìîäóëÿöèþ ôåíî-
òèïà [5,6,8]. Ïðè ïîëíîé ôîðìå àíäðîãåíðåçèñòåíòíîñòè
ãîíàäýêòîìèþ ïðîâîäÿò â ïîñòïóáåðòàòíîì ïåðèîäå, ïîñ-
ëå çàâåðøåíèÿ ïðîöåññà ôåìèíèçàöèè, êîòîðàÿ â îñíîâ-
íîì îáóñëîâëåíà ýñòðîãåíàìè, â ðåçóëüòàòå ïåðèôåðè-
÷åñêîé êîíâåðñèè òåñòèêóëÿðíûõ àíäðîãåíîâ â ýñòðîãå-
íû. Ó ýòèõ áîëüíûõ ïîñòïóáåðòàòíàÿ ãîíàäýêòîìèÿ îï-
ðàâäàíà ðåäêèì ðàçâèòèåì ãîíàäîáëàñòîìû â ïóáåðòàò-
íîì ïåðèîäå. Ðàñïîëîæåíèå òåñòèñîâ â ïàõîâîé îáëàñòè,
âûçûâàþùèõ ôèçè÷åñêèé è ýìîöèîíàëüíûé äèñêîìôîðò,
ÿâëÿåòñÿ ïîêàçàíèåì äëÿ ðàííåãî óäàëåíèÿ ãîíàä. Â ýòèõ
ñëó÷àÿõ çàìåñòèòåëüíàÿ ãîðìîíàëüíàÿ òåðàïèÿ ÿâëÿåòñÿ
îñîáî âàæíîé äëÿ ïðîöåññà ôåìèíèçàöèè è ïðîôèëàêòè-
êè îñòåîïîðîçà. Â ñëó÷àÿõ ìàëîãî ðàçìåðà âëàãàëèùà íå-
îáõîäèìî ïðîâåäåíèå âàãèíîïëàñòèêè. Ïðè ÷àñòè÷íîé
ôîðìå àíäðîãåíðåçèñòåíòíîñòè ñ æåíñêèìè ãåíèòàëèÿ-
ìè (íåïîëíàÿ àíäðîãåíðåçèñòåíòíîñòü, íåïîëíàÿ òåñòèêó-
ëÿðíàÿ ôåìèíèçàöèÿ), òàêòèêà âåäåíèÿ ïàöèåíòîâ ïðèí-
öèïèàëüíî íå îòëè÷àåòñÿ îò ïîäõîäîâ ïðè ïîëíîé ôîðìå,
îäíàêî ïðè íåïîëíûõ ôîðìàõ öåëåñîîáðàçíî ïðîâåäåíèå
ãîíàäýêòîìèè â ïðåïóáåðòàòíîì ïåðèîäå, ÷òî ïðåäîòâðà-
ùàåò ýìîöèîíàëüíûå ðàññòðîéñòâà, âûçâàííûå ðàçâèòè-
åì êëèòîðîìåãàëèè [3,5,10].

Ïðè ïîëíîé ôîðìå àíäðîãåíðåçèñòåíòíîñòè ñ æåíñêèì
ôåíîòèïîì è ïñèõîñåêñóàëüíûì íàñòðîåì, èíôîðìà-
òèâíûìè ÿâëÿþòñÿ ñëåäóþùèå äàííûå àíàìíåçà è èñ-
ñëåäîâàíèé: ïåðâè÷íàÿ àìåíîðåÿ, æåíñêèé ôåíîòèï, íà
ôîíå õîðîøî ðàçâèòûõ ãðóäíûõ æåëåç ñêóäíîå ïîëîâîå
îâîëîñåíèå èëè åãî îòñóòñòâèå, ðàçâèòèå íàðóæíûõ
ïîëîâûõ îðãàíîâ ïî æåíñêîìó òèïó, êîðîòêîå è ñëåïî
îêàí÷èâàþùååñÿ âëàãàëèùå, îòñóòñòâèå ìàòêè, íîð-
ìàëüíûé ìóæñêîé êàðèîòèï 46,ÕÓ è ãîðìîíàëüíûå
ïàðàìåòðû, â àíàìíåçå - ãðûæåñå÷åíèå, ïðè ÓÇÈ - íå-
òèïè÷íàÿ ëîêàëèçàöèÿ ãîíàä.

Òàêèì îáðàçîì, äèàãíîñòèêà ðåäêèõ ãåíåòè÷åñêèõ ïà-
òîëîãèé â âèäå àíäðîãåíðåçèñòåíòíîñòè ó ïîäðîñòêîâ ñ
æåíñêèì ôåíîòèïîì è çàäåðæêîé ìåíàðõå, âàæíà ñ öå-
ëüþ ïðàâèëüíîãî âåäåíèÿ ýòèõ ïàöèåíòîâ è ïðîôèëàê-

òèêè ìàëèãíèçàöèé òåñòèêóë, ðàñïîëîæåííûõ â áðþø-
íîé ïîëîñòè.
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SUMMARY

ANDROGEN INSENSITIVITY SYNDROME IN ADOLES-
CENTS

Chipashvili M., Kristesashvili J., Kopaliani N.

I. Zhordania Institute of Human Reproduction, Tbilisi, Georgia

21 patients aged 16-20 with the kariotype 46, XY were studied.
In 20 cases complete androgen insensitivity syndrome was diag-
nosed. All patients had normal female appearance and psycho-
sexuality, well-developed breasts, sparse pubic and auxiliary
hair, normal female external genitalia and short pseudovagina. In
15 patients unilateral (3) and bilateral (7) herniotomy in their
childhood was described. Ultrasound examination in all cases
revealed the absence of uterus. In 14 patients gonads were visu-
alized in the pelvic area, unilaterally or bilaterally. In one patient
with the kariotype 46, XY and following clinical characteristics:
masculine build, normal female like pubic hair and psychosexu-
ality, clitoromegaly, slightly developed breast and pseudovagi-
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na, incomplete androgen insensitivity syndrome was diagnosed.
In all cases of complete androgen insensitivity syndrome after
finishing puberty gonadectomy procedure was carried out, with
a subsequent estrogen replacement therapy.

Diagnostic of rare genetic pathologies, such as androgen insensi-
tivity syndrome, with female phenotype and primary amenor-
rhea, is very important for avoiding developing of gonadoblasto-
ma and the timely therapy.

Key words: androgen insensitivity syndrome, kariotype 46,
estrogen replacement therapy, gonadectomy.

ÐÅÇÞÌÅ

ÑÈÍÄÐÎÌ ÀÍÄÐÎÃÅÍÐÅÇÈÑÒÅÍÒÍÎÑÒÈ Ó ÏÎÄÐÎ-
ÑÒÊÎÂ

×èïàøâèëè Ì.Ê., Êðèñòåñàøâèëè Äæ.È., Êîïàëèàíè Í.Ø.

Íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ðåïðîäóêöèè ÷åëîâå-
êà èì. ïðîô. È.Ô. Æîðäàíèÿ

Èññëåäîâàí 21 ïàöèåíò â âîçðàñòå 16-20 ëåò ñ äèàãíîçîì àíä-
ðîãåíðåçèñòåíòíîñòè è êàðèîòèïîì- 46,XY. Â 20 ñëó÷àÿõ áûë

óñòàíîâëåí äèàãíîç ïîëíîé ôîðìû àíäðîãåíðåçèñòåíòíîñòè.
Âñå ïàöèåíòû èìåëè æåíñêèé ôåíîòèï è ïñèõîñåêñóàëüíûé
íàñòðîé, õîðîøî ðàçâèòûå ãðóäíûå æåëåçû ïðè ñêóäíîì ïî-
ëîâîì îâîëîñåíèè. Íàðóæíûå ïîëîâûå îðãàíû áûëè ðàçâèòû
ïðàâèëüíî ïî æåíñêîìó òèïó, ñ ïñåâäîâàãèíîé. 15 ïàöèåíòîâ
â àíàìíåçå îòìå÷àëè îïåðàöèþ ïî ïîâîäó îäíî- èëè äâóñòî-
ðîííåãî ãðûæåñå÷åíèÿ. Ó âñåõ ïàöèåíòîâ áûëî óñòàíîâëåíî
îòñóòñòâèå ìàòêè. Ó ïÿòè ïàöèåíòîâ ãîíàäû îïðåäåëÿëèñü â
ïîëîñòè ìàëîãî òàçà, ñ îäíîé èëè äâóõ ñòîðîí. Â îäíîì ñëó÷àå
áûëà âûÿâëåíà íåïîëíàÿ ôîðìà àíäðîãåíðåçèñòåíòíîñòè ñ êà-
ðèîòèïîì 46,XY, ìóæñêèì òåëîñëîæåíèåì, æåíñêèì ïñèõîñåê-
ñóàëüíûì íàñòðîåì è ïîëîâûì îâîëîñåíèåì ïî æåíñêîìó òèïó,
ñ âèðèëèçàöèåé êëèòîðà, íàëè÷èåì ñëåïîãî, êîðîòêîãî âëàãàëè-
ùà, ñ íåäîñòàòî÷íûì ðàçâèòèåì ãðóäíûõ æåëåç. Ïðè ïîëíûõ
ôîðìàõ ïîñëå çàâåðøåíèÿ ïóáåðòàòà ïðîâîäèëàñü ãîíàäýêòî-
ìèÿ ðàñïîëîæåííûõ â áðþøíîé ïîëîñòè ãîíàä, ñ ïîñëåäóþ-
ùèì íàçíà÷åíèåì çàìåñòèòåëüíîé òåðàïèè ýñòðîãåíàìè.

Äèàãíîñòèêà ðåäêèõ ãåíåòè÷åñêèõ ïàòîëîãèé â âèäå àíäðî-
ãåíðåçèñòåíòíîñòè ó ïîäðîñòêîâ ñ æåíñêèì ôåíîòèïîì è çà-
äåðæêîé ìåíàðõå âàæíà ñ öåëüþ ïðàâèëüíîãî âåäåíèÿ ýòèõ
ïàöèåíòîâ è ïðîôèëàêòèêè ìàëèãíèçàöèé òåñòèêóë, ðàñïîëî-
æåííûõ â áðþøíîé ïîëîñòè.

Ðåöåíçåíò: ä.ì.í. Ì.À. Äæàíãèäçå

Íàó÷íàÿ ïóáëèêàöèÿ
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Òåâäîðàøâèëè Ä.Ã., Òåâäîðàøâèëè Ã.Ã., Êóðàøâèëè Í.Ã.

ÍÈÈ ïåðèíàòàëüíîé ìåäèöèíû, àêóøåðñòâà è ãèíåêîëîãèè èì. àêàä. Ê.Â. ×à÷àâà

Èììóííàÿ ñèñòåìà èãðàåò âàæíåéøóþ ðîëü â îáåñïå-
÷åíèè ñòðóêòóðíîé è ôóíêöèîíàëüíîé öåëîñòíîñòè
îðãàíèçìà. Èìåííî èììóíîëîãè÷åñêèé ñòàòóñ îðãàíèç-
ìà ïðåäñòàâëÿåò èñêëþ÷èòåëüíûé èíòåðåñ äëÿ êëèíè-
÷åñêîé ìåäèöèíû. Â ðåçóëüòàòå íàðóøåíèÿ èììóííîé
ñèñòåìû îðãàíèçì ñòàíîâèòñÿ áîëåå âîñïðèèì÷èâûì
ê âîçáóäèòåëÿì èíôåêöèîííûõ áîëåçíåé [4,7-10].

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå èììóíîãëî-
áóëèíîâ ïëàçìû êðîâè ïðè íåäîíîøåííîé è ôèçèîëî-
ãè÷åñêîé áåðåìåííîñòè.

Ìàòåðèàë è ìåòîäû. Íàìè íàáëþäàëèñü 50 êëèíè÷åñêèõ
ñëó÷àåâ. Èç íèõ 30 ñëó÷àåâ íåäîíîøåííîé áåðåìåííîñòè,
10 - ôèçèîëîãè÷åñêîé è 10 - íåáåðåìåííûõ æåíùèí (êîíò-
ðîëüíàÿ ãðóïïà). Ìåòîä èññëåäîâàíèÿ îñíîâàí íà ðåàê-
öèè "àíòèãåí-àíòèòåëî" ñ ïîñëåäóþùèì èçìåðåíèåì äè-
àìåòðà êîëüöà ïðåöèïèòàöèè, îáðàçóþùåãîñÿ âñëåäñòâèå

âçàèìîäåéñòâèÿ àíòèòåë, ñîäåðæàùèõñÿ â ìîíîñïåöèôè-
÷åñêèõ ñûâîðîòêàõ ê èììóíîãëîáóëèíàì ÷åëîâåêà è àíòè-
ãåíà, ñîîòâåòñòâóþùåãî èììóíîãëîáóëèíó ïëàçìû êðî-
âè (À, Ì è G). Â ñòàíäàðòíûõ óñëîâèÿõ îïûòà äèàìåòð êîëü-
öà ïðåöèïèòàöèè ïðÿìî ïðîïîðöèîíàëåí êîíöåíòðàöèè
èññëåäóåìîãî èììóíîãëîáóëèíà (ðåàêöèÿ Ìàí÷èíè). Ïà-
ðàëëåëüíî ñ êëèíè÷åñêèìè èññëåäîâàíèÿìè èçó÷àëèñü
ôîðìåííûå ýëåìåíòû êðîâè ïàöèåíòîâ.

Ïîëó÷åííûå äàííûå îáðàáîòàíû ñòàòèñòè÷åñêèì ìå-
òîäîì ñ èñïîëüçîâàíèåì êðèòåðèÿ Ñòüþäåíòà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Èññëåäîâàíèå ìàòåðèàëà
íå âûÿâèëî äîñòîâåðíîé ðàçíèöû ìåæäó èçó÷àåìûìè
ïîêàçàòåëÿìè ó íåáåðåìåííûõ æåíùèí è áåðåìåííûõ
æåíùèí äî 16-è íåäåëü áåðåìåííîñòè. Â îáîèõ ñëó÷àÿõ
èìåëàñü òåíäåíöèÿ ê ñíèæåíèþ îáùåãî êîëè÷åñòâà Ò- è
Â-ëèìôîöèòîâ. Àíàëîãè÷íàÿ òåíäåíöèÿ áûëà ïðîñëåæå-
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íà è â ãðóïïå æåíùèí ïðè ñðîêå áåðåìåííîñòè 17-27 íå-
äåëü. Ó ýòîé êàòåãîðèè áåðåìåííûõ áûëî ïîëó÷åíî äîñ-
òîâåðíîå ñíèæåíèå óðîâíÿ Ò-ëèìôîöèòîâ (ð<0,001) è Â-
ëèìôîöèòîâ (ð<0,01). Äàëüíåéøåå èçó÷åíèå ñîîòíîøåíèÿ
èììóíîðåãóëÿòîðíûõ ñóáïîïóëÿöèé ëèìôîöèòîâ ïîêà-
çàëî, ÷òî â ïåðèîä áåðåìåííîñòè 17-27 íåäåëü ïðîèñõîäèò
ñíèæåíèå óðîâíÿ ïîêàçàòåëåé Ò-õåëïåðîâ (ð<0,001).

Âåëè÷èíà èììóíîðåãóëÿòîðíîãî èíäåêñà ó áåðåìåí-
íûõ æåíùèí â ñðîêè äî 16 íåäåëü áåðåìåííîñòè áûëà
ðàâíà 1,4, ò.å. ïðàêòè÷åñêè íå èçìåíèëàñü ïî ñðàâíå-
íèþ ñ àíàëîãè÷íûì ïîêàçàòåëåì ó íåáåðåìåííûõ æåí-
ùèí, òîãäà êàê ïðè ñðîêå áåðåìåííîñòè 17-27 íåäåëü
âåëè÷èíà ïîêàçàòåëÿ óìåíüøèëàñü äî 1,1 çà ñ÷åò óâåëè-
÷åíèÿ ïîêàçàòåëÿ Ò-ñóïðåññîðîâ.

Èçó÷åíèå äèíàìèêè èììóííîãî ñòàòóñà, ïî ìåðå ïðî-
ãðåññèðîâàíèÿ áåðåìåííîñòè, ïîêàçàëî, ÷òî ó æåíùèí ñ
íåîñëîæíåííûì òå÷åíèåì ãåñòàöèîííîãî ïåðèîäà â ñðî-
êå îò 28 äî 36 íåäåëü èìååò ìåñòî äîñòîâåðíîå ñíèæåíèå
îáùåãî êîëè÷åñòâà ñóáïîïóëÿöèé Ò- è Â-ëèìôîöèòîâ.

Ïîëó÷åííûå äàííûå ñîãëàñóþòñÿ ñ ðåçóëüòàòàìè èññëå-
äîâàíèé äðóãèõ àâòîðîâ [1,6], êîòîðûå òàêæå ñâèäåòåëü-
ñòâóþò î ñíèæåíèè îáùåãî êîëè÷åñòâà ëèìôîöèòîâ ïî
ìåðå ïðîãðåññèðîâàíèÿ áåðåìåííîñòè. Ñîîòíîøåíèå
Ò-õåëïåðîâ è Ò-ñóïðåññîðîâ òàêæå óìåíüøèëîñü.

Êîíöåíòðàöèÿ èììóíîãëîáóëèíîâ À è Ì èìåëà òåí-
äåíöèþ ê ñíèæåíèþ ïî ìåðå óâåëè÷åíèÿ ñðîêà áåðå-
ìåííîñòè. Äîñòîâåðíîå ðàçëè÷èå ñ àíàëîãè÷íûìè ïî-
êàçàòåëÿìè íåáåðåìåííûõ æåíùèí ïîëó÷åíî òîëüêî ó
áåðåìåííûõ æåíùèí â ñðîêå áåðåìåííîñòè 28 íåäåëü
è áîëåå. Óâåëè÷åíèå óðîâíÿ ïîêàçàòåëåé öèðêóëèðó-
þùèõ èììóííûõ êîìïëåêñîâ ïðè íåîñëîæíåííîì òå-
÷åíèè áåðåìåííîñòè îòðàæàåò ðîñò àíòèãåííîé íà-
ãðóçêè íà îðãàíèçì ìàòåðè. Äàííûì ôàêòîì ìîæíî
îáúÿñíèòü òàêæå è âîçðàñòàíèå êîíöåíòðàöèè èììó-
íîãëîáóëèíîâ êëàññà G, îáëàäàþùèõ áëîêèðóþùèìè
ñâîéñòâàìè. Ñðàâíåíèå ïîêàçàòåëåé èììóíîãëîáóëè-
íîâ êëàññà À, Ì è G ïðè íåäîíîøåííîé áåðåìåííîñòè
ñ òàêîâûìè ó äîíîøåííûõ è íåáåðåìåííûõ æåíùèí
ïðåäñòàâëåíî â òàáëèöå.

Òàáëèöà. Èììóíîãëîáóëèíîâ êëàññà À, Ì è G â êðîâè áåðåìåííûõ è íåáåðåìåííûõ æåíùèí

Îáñëåäóåìûå æåíщèíû IgA, ã/ë IgM, ã/ë IgG, ã/ë 
íåáåðåìåííûå 3,36±0,04 2,35±0,05 12,34±0,04 
ôèçèîëîãè÷åñêàÿ áåðåìåííîñòü äî 16 íåäåëü 3,34±0,06 2,32±0,07 12,37±0,05 
ôèçèîëîãè÷åñêàÿ áåðåìåííîñòü îò 17 äî 28 íåäåëü 3,28±0,07 2,26±0,08 15,2±0,15 
æåíùèíû ñ íåäîíîøåííîé áåðåìåííîñòüþ äî 16 íåäåëü 3,21±0,08 2,21±0,05 10,32±0,14 
æåíùèíû ñ íåäîíîøåííîé áåðåìåííîñòüþ îò 17 äî 28 íåäåëü 2,28±0,01 1,96±0,04 13,2±0,16 
 

Ñíèæåíèå êîíöåíòðàöèè À è Ì â ñûâîðîòêå êðîâè ó
áåðåìåííûõ æåíùèí, î÷åâèäíî, ñëåäóåò îáúÿñíèòü îñî-
áåííîñòÿìè âëèÿíèÿ Ò-ëèìôîöèòîâ íà ãóìîðàëüíûé îò-
âåò, ÷òî ïîäòâåðæäàåòñÿ äàííûìè ðÿäà èññëåäîâàòåëåé
[5] è îòðàæàåò ðîñò àíòèãåííîé íàãðóçêè íà îðãàíèçì
ìàòåðè. Äàííûì ôàêòîì ìîæíî îáúÿñíèòü òàêæå è âîç-
ðàñòàíèå êîíöåíòðàöèè èììóíîãëîáóëèíîâ G, îáëàäà-
þùèõ áëîêèðóþùèìè ñâîéñòâàìè.

Ñíèæåíèå ïîêàçàòåëåé, õàðàêòåðèçóþùèõ Ò-êëåòî÷íûé èì-
ìóíèòåò, âåðîÿòíî, îáúÿñíÿåòñÿ âëèÿíèåì êëèìàòè÷åñêîãî,
ýêîëîãè÷åñêîãî, ýïèäåìèîëîãè÷åñêîãî è äðóãèõ ôàêòîðîâ.

Ñîãëàñíî êîíöåïöèè èììóíîëîãè÷åñêèõ ïîêàçàòåëåé,
íåêîòîðûå êîìïîíåíòû èììóííîé ñèñòåìû âîçëàãàþò
íà ñåáÿ ôóíêöèè íàðóøåííîé ñòðóêòóðû. Âîçìîæíî,
äàííûì ñâîéñòâîì èììóííîé ñèñòåìû ÷àñòè÷íî
îáúÿñíÿåòñÿ àêòèâàöèÿ ãóìîðàëüíîãî çâåíà èììóíèòå-
òà ó æåíùèí, èìåþùèõ ïðåæäåâðåìåííûå ðîäû.

Ïî ìåðå ðàçâèòèÿ áåðåìåííîñòè ïðîèñõîäèò ôîðìè-
ðîâàíèå ìîùíîé ñóïðåññîðíîé äîìèíàíòû. Ïîñòóïèâ-
øèé â îðãàíèçì àíòèãåííûé ñòèìóë, êàêîâûì ÿâëÿåòñÿ
ïëîäíîå ÿéöî, âûâîäèò èç ðàâíîâåñèÿ ïðàêòè÷åñêè âñþ
èììóííóþ ñèñòåìó è èììóííàÿ ñèñòåìà "âîçìóùå-
íà" äî íàñòóïëåíèÿ íîâîãî ðàâíîâåñèÿ.

Ïðè ïðîãðåññèðîâàíèè íåîñëîæíåííîé áåðåìåííîñòè
â îðãàíèçìå æåíùèíû ñîçäàþòñÿ óñëîâèÿ äëÿ ðîñòà è
ðàçâèòèÿ ïëîäíîãî ÿéöà, êîòîðîå ïî îòíîøåíèþ ê ìà-
òåðèíñêîìó îðãàíèçìó ÿâëÿåòñÿ àëëîòðàíñïëàíòàíòîì.

Èçó÷àÿ îñîáåííîñòè èììóííîãî ñòàòóñà ó æåíùèí ïðè
ïðåæäåâðåìåííûõ ðîäàõ, ìû îáðàòèëè âíèìàíèå íà òî,
÷òî ó 56,06±5,94% èç íèõ â ïåðèîä áåðåìåííîñòè óæå
îòìå÷àëèñü â áîëåå ðàííèå ñðîêè êëèíè÷åñêèå ïðîÿâ-
ëåíèÿ íåâûíàøèâàíèÿ (ñàìîïðîèçâîëüíûé àáîðò).

Äàííûå îá îñîáåííîñòÿõ èììóííîãî ñòàòóñà ó áåðå-
ìåííûõ æåíùèí ñ êëèíè÷åñêèìè ïðîÿâëåíèÿìè óãðî-
æàþùåãî ñàìîïðîèçâîëüíîãî âûêèäûøà ïîêàçàëè íà-
ëè÷èå îïðåäåëåííîé òåíäåíöèè ê óâåëè÷åíèþ óðîâíÿ
Ò- è Â-ëèìôîöèòîâ. Ïîêàçàòåëü èììóíîðåãóëÿòîðíîãî
èíäåêñà ó áåðåìåííûõ æåíùèí â ñðîêå äî 16 íåäåëü
ñîñòàâèë 1,79; â ñðîêå 17-27 íåäåëü – 1,34. Ðîñò èíäåêñà
îáóñëîâëåí ïîâûøåíèåì óðîâíÿ Ò-õåëïåðîâ è ñíèæå-
íèåì óðîâíÿ Ò-ñóïðåññîðîâ.

Àíàëîãè÷íàÿ êàðòèíà âûÿâëåíà ó æåíùèí ñ êëèíè÷åñ-
êèìè ïðîÿâëåíèÿìè ïðåæäåâðåìåííûõ ðîäîâ. Îòìå÷å-
íî äîñòîâåðíîå ïîâûøåíèå ñóáïîïóëÿöèé Ò-ëèìôîöè-
òîâ, âêëþ÷àÿ Ò-õåëïåðû è Â-ëèìôîöèòû è äîñòîâåðíîå
ñíèæåíèå Ò-ñóïðåññîðîâ (ïðàêòè÷åñêè â 2 ðàçà).
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Âåëè÷èíà èììóíîðåãóëÿòîðíîãî èíäåêñà ó äàííîé êà-
òåãîðèè áåðåìåííûõ áûëà ðàâíà 1,72, ÷òî åùå ðàç ïîä-
÷åðêèâàåò íàëè÷èå àêòèâàöèè èììóííîé ñèñòåìû.

Àíàëèç îñíîâíûõ ïîêàçàòåëåé ãóìîðàëüíîãî èììóíè-
òåòà ó áåðåìåííûõ æåíùèí âûÿâèë, ÷òî óðîâåíü öèð-
êóëèðóþùèõ èììóííûõ êîìïëåêñîâ êàê ïðè óãðîæàþ-
ùèõ ñàìîïðîèçâîëüíûõ àáîðòàõ, òàê è ïðè ïðåæäåâðå-
ìåííûõ ðîäàõ èìååò ÷åòêóþ òåíäåíöèþ ê íàðàñòàíèþ.
Óñèëåíèå äàííîãî ïðîöåññà îáóñëîâëåíî óâåëè÷åíèåì
àíòèãåííîé íàãðóçêè âñëåäñòâèå ïðîíèêíîâåíèÿ àíòè-
ãåíîâ ïëîäà â êðîâîòîê ìàòåðè. Ïîâûøåíèå óðîâíÿ öèð-
êóëèðóþùèõ èììóííûõ êîìïëåêñîâ â ñûâîðîòêå êðî-
âè æåíùèí óêàçûâàåò íà ñòåïåíü èììóíîïàòîëîãè÷åñ-
êèõ ïðîöåññîâ, ïðîèñõîäÿùèõ ïðè ïðåæäåâðåìåííîì
ïðåðûâàíèè áåðåìåííîñòè. Ñíèæåíèå êîíöåíòðàöèè
èììóíîãëîáóëèíîâ À è Ì, íà íàø âçãëÿä, ñâÿçàíî ñ îá-
ðàçîâàíèåì öèðêóëèðóþùèõ èììóííûõ êîìïëåêñîâ.

Ñëåäîâàòåëüíî, ïî ìåðå ïðîãðåññèðîâàíèÿ áåðåìåííî-
ñòè îòìå÷åíà ñóùåñòâåííàÿ ïåðåñòðîéêà ìåæäó äâóìÿ
ñîñòàâëÿþùèìè çâåíüÿìè èììóííîé ñèñòåìû. Åñëè äëÿ
èììóííîãî ñòàòóñà íåáåðåìåííûõ æåíùèí õàðàêòåðíû
äåïðåññèÿ êëåòî÷íîãî è àêòèâàöèÿ ãóìîðàëüíîãî çâåíà,
òî â ïåðèîä ðàçâèòèÿ áåðåìåííîñòè ïðîèñõîäèò íå òîëü-
êî äàëüíåéøåå ñíèæåíèå óðîâíÿ àêòèâíîñòè Ò-êëåòî÷-
íîãî çâåíà, íî è ïîêàçàòåëåé ãóìîðàëüíîãî èììóíèòåòà.
Â ïîäîáíîé ñèòóàöèè îðãàíèçì æåíùèíû ñòàíîâèòñÿ
óÿçâèìûì ê âîçäåéñòâèþ öåëîãî ðÿäà àíòèãåíîâ. Ëþ-
áûå ýíäî- èëè ýêçîãåííûå âîçäåéñòâèÿ ñïîñîáíû íàðó-
øèòü ñëîæèâøååñÿ ðàâíîâåñèå èììóííîé ñèñòåìû,
âñëåäñòâèå ÷åãî âîçíèêàåò íàðóøåíèå èììóíîëîãè÷åñ-
êîãî ðàâíîâåñèÿ â ñèñòåìå ìàòü-ïëàöåíòà-ïëîä.
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SUMMARY

A, M  AND  G  IMMUNOGLOBULINS  DURING  PREMA-
TURE  PREGNANCY

Tevdorashvili D., Tevdorashvili G., Kurashvili N.

Chachava Research Institute of Perinatology, Obstetrics and
Gynecology, Tbilisi, Georgia

Immunological process develops as a result of the failure of mech-
anisms providing the state of conditional tolerance of maternal
immune system in regard to antigens of feto-placental complex.
Immune response is mainly directed towards maintenance of in-
ternal homeostasis of maternal organism in critical conditions, and
as a result interruption of pregnancy takes occurs.

Development of pregnancy leads to more expressed decrease of
T-cellular indices, as well as of humoral immunity.

The state of immunodeficiency increases vulnerability of wom-
an organism to damaging agents, what, in its turn, promotes
development of immunopathological process.

Key words: immunoglobulins, premature and physiological preg-
nancy.

ÐÅÇÞÌÅ

ÈÌÌÓÍÎÃËÎÁÓËÈÍÛ À,  Ì  È  G  ÏÐÈ ÍÅÄÎÍÎ-
ØÅÍÍÎÉ  ÁÅÐÅÌÅÍÍÎÑÒÈ

Òåâäîðàøâèëè Ä.Ã., Òåâäîðàøâèëè Ã.Ã., Êóðàøâèëè Í.Ã.

ÍÈÈ ïåðèíàòàëüíîé ìåäèöèíû, àêóøåðñòâà è ãèíåêîëîãèè
èì. àêàä. Ê.Â. ×à÷àâà

Èììóíîëîãè÷åñêèé ïðîöåññ ðàçâèâàåòñÿ êàê ðåçóëüòàò
ñðûâà ìåõàíèçìîâ, îáåñïå÷èâàþùèõ ñîñòîÿíèå óñëîâíîé
òîëåðàíòíîñòè èììóííîé ñèñòåìû ìàòåðè ïî îòíîøåíèþ
ê àíòèãåíàì ôåòîïëàöåíòàðíîãî êîìïëåêñà. Ìîáèëüíîñòü
èììóííîé ñèñòåìû, íàïðàâëåííîé â êðèòè÷åñêèõ ñèòóà-
öèÿõ ëèøü íà ñîõðàíåíèå âíóòðåííåãî ãîìåîñòàçà ìàòå-
ðèíñêîãî îðãàíèçìà, ÿâëÿåòñÿ ïðè÷èíîé ïðåðûâàíèÿ áå-
ðåìåííîñòè.

Ðàçâèòèå áåðåìåííîñòè ïðèâîäèò ê åùå áîëüøåìó ñíèæå-
íèþ ïîêàçàòåëåé Ò-êëåòî÷íîãî, à òàêæå ãóìîðàëüíîãî çâåíà
èììóíèòåòà.

Ñôîðìèðîâàâøååñÿ ñîñòîÿíèå èììóíîäåôèöèòà ïîâûøàåò
óÿçâèìîñòü îðãàíèçìà æåíùèíû ê ðÿäó ïîâðåæäàþùèõ àãåí-
òîâ, ÷òî, â ñâîþ î÷åðåäü, ñïîñîáñòâóåò ðàçâèòèþ èììóíîïà-
òîëîãè÷åñêîãî ïðîöåññà.

Ðåöåíçåíò: äåéñòâ. ÷ëåí ÀÌÍ Ãðóçèè,
ïðîô. Ï.ß. Êèíòðàÿ
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Introduction. Genital Chlamydia trachomatis infection is
among the most common sexually transmitted diseases
(STD) in the world, with an estimated 92 million individu-
als affected each year (WHO, 2002). Urogenital disease
often occurs as asymptomatic or mild urethritis and cervi-
citis (3, 5), but it can also produce serious sequelae (9),
including endometritis and salpingitis in women, resulting
in spontaneous abortion (2), premature delivery, and ec-
topic pregnancy (6, 8). Infection with Chlamydia trachom-
atis results in intracytoplasmic inclusions and generation
of infectious elementary bodies. These can be detected by
various procedures. Staining of epithelial cells with vital
dyes was first used to detect inclusions, but is insensitive.
Papanicolaou-stained cervical smears cannot be recom-
mended because chlamydial inclusions not always present
(12, 13). Thus, staining a smear with a specific fluorescent
monoclonal antibody to detect elementary bodies is sim-
ple and the direct fluorescent antibody tests became a com-
mercial proposition in the early to mid-1980s (10, 11). Ding
et al. used direct immunofluorescence assay to detect C.
trachomatis in pregnant women and found the prevalence
of C. trachomatis infection to be approx. 7.6% (1). Li et al.
reported the prevalence of C. trachomatis in pregnant wom-
en to be 7.7% (4). McGregor et al. reviewed the prevalence
of C. trachomatis infection in pregnant women and the
prevalence is 7-9% (7). It is probable that pregnancy can
change the immunological status of women and lead to a
recurrence of potential C. trachomatis infection.

The aim of the present study was to determine the potential
for both Pap testing and direct immunofluorescence assay
for chlamydia trachomatis infection in pregnant women.

Materials and methods. A total of 351 pregnant women
(first to second trimesters; age range: 15-30 years) were

recruited in a complain-free condition and also when
complains arose during pregnancy such as intrauterine
growth retardation, premature rupture of membranes,
spontaneous preterm labour, threatening abortion, and
premature delivery. The background data relating to
social and marital status, age, anamnestic data were also
recorded. Serum samples were tested for IgM antibod-
ies specific to Chlamydia trachomatis by an enzyme-
linked immunosorbent assay (ELISA) kit. Cervical Pap
smears were stained by Papanicolaou (Bio-Optica, Ita-
ly) and direct immunofluorescence using anti-chlamy-
dia trachomatis fluorescent antibodies (Biogen, Czech
Republic). 70% alcohol fixation was used for Papanico-
laou staining, and immunofluorescence was performed
on fresh smears. Statistical significance of differences
was evaluated by Student’s t test.

Results and their discussion. Anti-chlamydial antibod-
ies were detected in the peripheral blood of 106 women
(33%) using ELISA. Cervical smears were taken from
these women only. Intracytoplasmic chlamydial inclu-
sions were detected only in 9 Pap smears (8.5%), di-
rect fluorescence showed positivity in all 106 patients
which suggest the diagnosis of genital chlamydia tra-
chomatis infection. According to the cytological ex-
amination the patients were divided into the following
groups: group 1 – 9 patients (8.5%) with chlamydiosis
and trichomoniasis; group 2 – 18 patients (17%) with
chlamydiosis and candidiasis; group 3 – 16 patients
(15,1%) with chlamydiosis and bacterial vaginosis;
group 4 – 7 patients (6.6%) with chlamydiosis and her-
pes simplex virus (HSV) infection; group 5 – 5 patients
(4.7%) with chlamydiosis and human papillomavirus
infection (HPV); group 6 – 51 patients (48.1%) with
chlamydiosis only (table 1).

Íàó÷íàÿ ïóáëèêàöèÿ

PAP TESTING AND DIRECT IMMUNOFLUORESCENCE FOR CHLAMYDIA
TRACHOMATIS INFECTION IN PREGNANT WOMEN

Kajaia D., Merabishvili N., Burkadze G.

Obstetric Clinic N2, Tbilisi State Medical University

Table 1. Distribution of pregnant women in groups according to the infections

Groups Infections Number of patients (n=106) % 
Group 1 Chlamydiosis and trichomoniasia 9 8,5 
Group 2 Chlamydiosis and candidiasis 18 17 
Group 3 Chlamydiosis and bacterial vaginosis 16 15,1 
Group 4 Chlamydiosis and HSV infection 7 6,6 
Group 5 Chlamydiosis and HPV infection 5 4,7 
Group 6 Chlamydiosis only 51 48,1 
 



28

ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

The study of clinical data in the group 1 (chlamydiosis and
trichomoniasis) has showed that 6 women out of total 9
were married (66.7%), only 3 patients (33.3%) were unmar-
ried. 2 women (22.2%) have reported regular visits to the
gynecologist, while 7 (77.8%) women have avoided the
visits to the gynecologist for various reasons. Number of
lifetime sex partners was limited to single for 7 women
(77.8%), multiple partners were recorded by 2 women
(22.2%). Vaginal discharge was manifested in all women
(100%) (table 2). In the anamnestic history, frequency of
pelvic inflammatory disease was 33.3% (3 out of 9 women),
frequency of previous premature delivery and ectopic preg-
nancy was 22.2% (2 out of 9 women), spontaneous abor-
tions were not recorded. Chlamydial infection (cervicitis)
was diagnosed in 11.1% of women (1 out of 9 women),
arthritis was not recorded (table 3).

The study of clinical data in the group 2 (chlamydiosis and
candidiasis) has showed that all women out of total 18
were married (100%), 10 women (55.6%) have reported reg-
ular visits to the gynecologist, while 8 (44.5%) women have
avoided the visits to the gynecologist for various reasons.
Number of lifetime sex partners was limited to single for all
women (100%). Vaginal discharge was manifested in 17
women (94.4%), only one patient (5.6%) was asymptomat-
ic (table 2). In the anamnestic history, frequency of pelvic
inflammatory disease was 5.6% (1 out of 18 women), previ-
ous premature delivery was not recorded, frequency of
spontaneous abortions was 11.1% (2 out of 18 women),
frequency of ectopic pregnancy was 5.6% (1 out of 18
women). Chlamydial infection was diagnosed in 11.1% of
women (2 out of 18 women), frequency of diagnosed
chlamydial cervicitis was 5.6% (1 out of 18 women), arthri-
tis was not recorded (table 3).

The study of clinical data in the group 3 (chlamydiosis
and bacterial vaginosis) has showed that all women out
of total 16 were married (100%), 9 women (56.3%) have
reported regular visits to the gynecologist, while 7 (43.7%)
women have avoided the visits to the gynecologist for
various reasons. Number of lifetime sex partners was lim-
ited to single for all women (100%). Vaginal discharge

was manifested in 15 women (93.7%), only one patient
(6.3%) was asymptomatic (table 2). In the anamnestic his-
tory, frequency of pelvic inflammatory disease was 12.5%
(2 out of 16 women), frequency of previous premature
delivery was 31.3% (5 out of 16 women), frequency of
spontaneous abortions was 18.7% (3 out of 16 women),
frequency of ectopic pregnancy was 6.3% (1 out of 16
women). Chlamydial infection was diagnosed in 12.5% of
women (2 out of 16 women), frequency of diagnosed
chlamydial cervicitis was 6.3% (1 out of 16 women), arthri-
tis was not recorded (table 3).

The study of clinical data in the group 4 (chlamydiosis and
HSV infection) has showed that all women out of total 7
were married (100%), 3 women (42.9%) have reported reg-
ular visits to the gynecologist, while 4 (57.1%) women have
avoided the visits to the gynecologist for various reasons.
Number of lifetime sex partners was limited to single for all
women (100%). All patient (100%) were asymptomatic (ta-
ble 2). In the anamnestic history, frequency of pelvic in-
flammatory disease was 14.3% (1 out of 7 women), fre-
quency of previous premature delivery was 28.6% (2 out
of 7 women), frequency of spontaneous abortions was
42.9% (3 out of 7 women), ectopic pregnancy was not re-
corded. Chlamydial infection (cervicitis) was diagnosed in
28.6% of women (2 out of 7 women), arthritis was not re-
corded (table 3).

The study of clinical data in the group 5 (chlamydiosis
and HPV infection) has showed that all women out of
total 5 were married (100%), one women (20%) has re-
ported regular visits to the gynecologist, while 4 (75%)
of women have avoided the visits to the gynecologist
for various reasons. Number of lifetime sex partners was
limited to single for all women (100%). All patients (100%)
were asymptomatic (table 2). In the anamnestic history,
frequency of pelvic inflammatory disease was 40% (2
out of 5 women), frequency of previous premature de-
livery and ectopic pregnancy was 20% (1 out of 5 wom-
en), spontaneous abortions were not recorded. Chlamy-
dial infection, chlamydial cervicitis or arthritis were not
diagnosed (table 3).

Table 2. Clinical data of Chlamydia trachomatis-positive pregnant women

Clinical data Group 1 
(n=9) 

Group 2 
(n=18) 

Group 3 
(n=16) 

Group 4 
(n=7) 

Group 5 
(n=5) 

Group 6 
(n=51) 

Married 6 (66,7%) 18 (100%) 16 (100%) 7 (100%) 5 (100%) 49 (96,1%) Marital 
status Unmarried 3 (33,3%) 0 0 0 0 2 (3,9%) 

Often 2 (22,2%) 10 (55,6%) 9 (56,3%) 3 (42,9%) 1 (20%) 3 (5,9%) Visits to the 
gynecologist Rare 7 (77,8%) 8 (44,4%) 7 (43,7%) 4 (57,1%) 4 (80%) 48 (94,1%) 

Single 7 (77,8%) 18 (100%) 16 (100%) 7 (100%) 5 (100%) 46 (91,2%) Number of 
lifetime sex 
partners Multiple 2 (22,2%) 0 0 0 0 5 (9,8%) 

Asymptomatic 0 1 (5,6%) 1 (6,3%) 7 (100%) 5 (100%) 27 (52,9%) Clinical 
symptoms Symptomatic 9 (100%) 17 (94,4%) 15 (93,7%) 0 0 24 (47,1%) 
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The study of clinical data in the group 6 (chlamydiosis
only) has showed that 49 women (96.1%) out of total 51
were married, while 2 patients (3.9%) were unmarried. 3
women (5.9%) have reported regular visits to the gynecol-
ogist, while 48 (94.1%) of women have avoided the visits
to the gynecologist for various reasons. Number of life-
time sex partners was limited to single for 46 women (91.2%),
multiple partners were recorded by 5 patients (9.8%). Vag-
inal discharge was manifested in 24 women (47.1%), 27
patients (52.9%) were asymptomatic (table 2). In the anam-
nestic history, frequency of pelvic inflammatory disease
was 11.8% (6 out of 51 women), frequency of previous
premature delivery was 35.3% (18 out of 51 women), fre-
quency of spontaneous abortions was 41.2% (21 out of 51
women), frequency of ectopic pregnancy was 11.8% (6
out of 51 women). Chlamydial infection was diagnosed in
21.6% of women (11 out of 51 women), frequency of diag-
nosed chlamydial cervicitis was 31.4% (16 out of 51 wom-
en), arthritis was recorded in 4 patients (7.8%) (table 3).

In the present study the overall rate of C. trachomatis in-
fections in pregnant women was 33%. Pap testing sug-
gested a diagnosis of chlamydia trachomatis infection in
8.5% of cases only, direct fluorescence showed positive
results in all patients. The highest incidence of unmarried
status was recorded in the patients with mixed chlamydial
infection and trichomoniasis, also with chlamydial monoin-
fection, rare visits to the gynecologists were common in
patients with mixed chlamydial infection and trichomonia-
sis, mixed chlamydial and HPV infections, also with chlamy-
dial monoinfection, multiple lifetime sex partners were re-
ported by the patients with combined chlamydial infection
and trichomoniasis, also with chlamydial monoinfection.
The prevalence of asymptomatic C. trachomatis infection
was lower in women with mixed non-viral infections. The
incidence of pelvic inflammatory disease was higher in the
patients with mixed chlamydial infection and trichomonia-
sis, mixed chlamydial and HPV infections, and chlamydial
monoinfection, incidence of spontaneous abortions was
higher in the patients with mixed chlamydial and HSV in-
fections, also with chlamydial monoinfection, incidence of
ectopic pregnancy was higher in the patients with mixed
chlamydial infection and trichomoniasis, also with mixed

chlamydial and HPV infections. Chlamydial infection in-
cluding cervicitis was frequently diagnosed in women with
mixed chlamydial and HSV infections, also with chlamydi-
al monoinfection.

REFERENCES

1.Ding Y, Gu HZ, Gong PN, Dong JH. Detection of C. trachom-
atis infection in the pregnant women and their newborn. // J
Obstet Gynecol (China) 1995;2:74.
2.Lawton B, Rose S, Bromhead C, Brown S, MacDonald J,
Shepherd J. Rates of Chlamydia trachomatis testing and chlamy-
dial infection in pregnant women. // N Z Med J. 2004 May
21;117(1194):U889.
3.Leszczynska-Gorzelak B, Darmochwal-Kolarz D, Borowiec-
Blinowska A, Oleszczuk J. // The prevalence of Chlamydia tra-
chomatis infection in pregnant women. Med Wieku Rozwoj.
2005 Jan-Mar;9(1):27-35.
4.Li ZH, Ju LW, Li LQ. Investigation on the Chlamydia tra-
chomatis in the pregnant women and prevention mea- surement.
// J Obstet Gynecol (China) 1993;13:159.
5.Logan S, Browne J, McKenzie H, Templeton A, Bhattacharya
S. Evaluation of endocervical, first-void urine and self-adminis-
tered vulval swabs for the detection of Chlamydia trachomatis
in a miscarriage population. // BJOG. 2005 Jan;112(1):103-6.
Erratum in: BJOG. 2005 Apr;112(4):528.
6.Magon T, Kluz S, Chrusciel A, Obrzut B, Skret A. The PCR
assessed prevalence of Chlamydia trachomatis in aborted tis-
sues. // Med Wieku Rozwoj. 2005 Jan-Mar;9(1):43-8.
7.McGregor JA, Frenh JI. Chlamydia trachomatis infec- tion in
pregnant women. // Am J Obstet Gynecol 1992;164:1782.
8.Ostaszewska-Puchalska I, Wilkowska-Trojniel M, Zdrodows-
ka-Stefanow B, Knapp P. // Chlamydia trachomatis infections in
women with adverse pregnancy outcome. Med Wieku Rozwoj.
2005 Jan-Mar;9(1):49-56.
9.Perlik M, Drews K, Pienskowski W. Is it justifiable to per-
form screening tests for Chlamydia trachomatis in pregnant
women? // Med Wieku Rozwoj. 2005 Jan-Mar;9(1):117-25.
10.Stenberg K, Herrmann B, Dannevig L, Elbagir AN, Mardh P-
. Culture, ELISA and immunofluorescence tests for the diagno-
sis of conjunctivitis caused by chlamydia trachomatis in neo-
nates and adults. // APMIS. 1990; 98(6):514-520.
11.Stephens, R. S., C.C. Kuo, and M. R. Tam. 1982. Sensitivity
of immunofluorescence with monoclonal antibodies for detec-
tion of Chlamydia trachomatis inclusions in cell culture. // J.
Clin. Microbiol. 16:4–7.
12.Vela C, Mendoza N, Otiniano L. Cytologic diagnosis of

Table 3. Anamnestic data of Chlamydia trachomatis-positive pregnant women

Anamnestic data Group 1 
(n=9) 

Group 2 
(n=18) 

Group 3 
(n=16) 

Group 4 
(n=7) 

Group 5 
(n=5) 

Group 6 
(n=51) 

Pelvic inflamma-tory 
disease 3 (33,3%) 1 (5,6%) 2 (12,5%) 1 (14,3%) 2 (40%) 6 (11,8%) 

Premature delivery 2 (22,2%) 0 5 (31,3%) 2 (28,6%) 1 (20%) 18 (35,3%) 
Spontaneous abortion 0 2 (11,1%) 3 (18,7%) 3 (42,9%) 0 21 (41,2%) 
Ectopic pregnancy 2 (22,2%) 1 (5,6%) 1 (6,3%) 0 1 (20%) 6 (11,8%) 
C. trachomatis-positivity 1 (11,1%) 2 (11,1%) 2 (12,5%) 2 (28,6%) 0 11 (21,6%) 
Chlamydial cervicitis 1 (11,1%) 1 (5,6%) 1 (6,3%) 2 (28,6%) 0 16 (31,4%) 
Arthritis 0 0 0 0 0 4 (7,8%) 
 



30

ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Chlamydia in cervicovaginal smears using a modification of Pa-
panicolaou stain with a Wright’s buffered solution. // Rev Med
IPSS. 1997 Jan-Jun;6(1-2):21-5.
13.Weisenberg E, Froula E, Tan B.Chlamydia trachomatis in a
thin-prep Papanicolaou Test. // Arch Pathol Lab Med. 2001
Jul;125(7):981.

SUMMARY

PAP  TESTING  AND  DIRECT  IMMUNOFLUORESCENCE
FOR  CHLAMYDIA  TRACHOMATIS  INFECTION  IN
PREGNANT  WOMEN

Kajaia D., Merabishvili N., Burkadze G.

Obstetric Clinic N2, Tbilisi State Medical University

The aim of the study was to determine the potential for both
Pap testing and direct immunofluorescence assay for detection
of chlamydia trachomatis infection in pregnant women. A total
of 351 pregnant women (first to second trimesters; age range:
15-30 years) were recruited. The background data relating to
social and marital status, age, anamnestic data were recorded.
Serum samples were tested for IgM antibodies specific to
Chlamydia trachomatis by ELISA. Cervical Pap smears were
stained by Papanicolaou and direct immunofluorescence. In the
present study the overall rate of C. trachomatis infections in
pregnant women was 33%. Pap testing suggested a diagnosis of
chlamydia trachomatis infection in 8.5% of cases only, direct
fluorescence showed positivity in all patients. The highest inci-
dence of unmarried status was recorded in the patients with
mixed chlamydial infection and trichomoniasis, also with chlamy-
dial monoinfection, rare visits to the gynecologists were com-
mon in patients with mixed chlamydial infection and trichomo-
niasis, mixed chlamydial and HPV infections, also with chlamy-
dial monoinfection, multiple lifetime sex partners were reported
by the patients with combined chlamydial infection and tri-
chomoniasis, also with chlamydial monoinfection. The preva-
lence of asymptomatic C. trachomatis infection was lower in
women with mixed non-viral infections. The incidence of pelvic
inflammatory disease was higher in the patients with mixed
chlamydial infection and trichomoniasis, mixed chlamydial and
HPV infections, and chlamydial monoinfection, incidence of
spontaneous abortions was higher in the patients with mixed
chlamydial and HSV infections, also with chlamydial monoin-
fection, incidence of ectopic pregnancy was higher in the pa-
tients with mixed chlamydial infection and trichomoniasis, also
with mixed chlamydial and HPV infections. Chlamydial infec-
tion including cervicitis was frequently diagnosed in women with
mixed chlamydial and HSV infections, also with chlamydial
monoinfection.

Key words: Chlamydia trachomatis, ELISA, Pap test, direct
immunofluorescence, pregnancy, risk factors.

ÐÅÇÞÌÅ

PAP  ÒÅÑÒ  È  ÏÐßÌÀß  ÈÌÌÓÍÎÔËÞÎÐÅÑÖÅÍÖÈß
ÄËß  ÂÛßÂËÅÍÈß  CHLAMYDIA  TRACHOMATIS
ÈÍÔÅÊÖÈÈ  Ó  ÁÅÐÅÌÅÍÍÛÕ  ÆÅÍÙÈÍ

Êàäæàÿ Ä.Ø., Ìåðàáèøâèëè Í.Â., Áóðêàäçå Ã.Ì.

Ðîäèëüíûé äîì N2 ã. Òáèëèñè; Òáèëèññêèé ãîñóäàðñòâåí-
íûé ìåäèöèíñêèé óíèâåðñèòåò

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå âîçìîæíîñ-
òåé Pap òåñòà è ïðÿìîé èììóíîôëþîðåñöåíöèè äëÿ âûÿâëå-
íèÿ C. trachomatis èíôåêöèè ó áåðåìåííûõ æåíùèí. Â ïðî-
öåññå èññëåäîâàíèÿ ïîä íàøèì íàáëþäåíèåì íàõîäèëèñü 351
áåññèìïòîìíûõ áåðåìåííûõ æåíùèí â âîçðàñòå îò 15 äî 30
ëåò â ïåðâîì èëè âòîðîì òðèìåñòðàõ áåðåìåííîñòè. Äàííûå,
êàñàþùèåñÿ ñîöèàëüíîãî è ñåìåéíîãî ïîëîæåíèÿ, âîçðàñòà,
òàêæå àíàìíåñòè÷åñêèå äàííûå áûëè çàðåãèñòðèðîâàíû. Àí-
òèòåëà ê C. trachomatis îáíàðóæåíû â ñûâîðîòêå êðîâè èì-
ìóíîôåðìåíòíûì àíàëèçîì (ELISA). Öåðâèêàëüíûå ìàçêè
áûëè îêðàøåíû ïî Ïàïàíèêîëàó è ïðÿìîé èììóíîôëþîðåñ-
öåíöèåé. Ðàñïðîñòðàíåíèå C. trachomatis èíôåêöèè ó áåðå-
ìåííûõ æåíùèí îòìå÷àëîñü â 33%. Äèàãíîç C. trachomatis
èíôåêöèè ïîñòàâëåí òîëüêî â 8,5% Pap ìàçêîâ, ïðÿìàÿ ôëþ-
îðåñöåíöèÿ áûëà ïîëîæèòåëüíà ó âñåõ ïàöèåíòîâ. Ñàìîå áîëü-
øîå êîëè÷åñòâî íåçàìóæíèõ æåíùèí çàðåãèñòðèðîâàíî ïðè
ñìåøàííîé èíôåêöèè õëàìèäèîçà è òðèõîìîíèàçà è õëàìè-
äèéíîé ìîíîèíôåêöèè; ðåäêèå ïîñåùåíèÿ ãèíåêîëîãà âûÿâ-
ëåíû â ñëó÷àÿõ ñìåøàííîé èíôåêöèè õëàìèäèîçà è òðèõîìî-
íèàçà, õëàìèäèéíîé è HPV èíôåêöèè, òàêæå ïðè õëàìèäèé-
íîé ìîíîèíôåêöèè. Î ìíîãî÷èñëåííûõ ïàðòíåðàõ ñîîáùàëè
ïàöèåíòû ñî ñìåøàííîé èíôåêöèåé õëàìèäèîçà è òðèõîìîíè-
àçà è õëàìèäèéíîé ìîíîèíôåêöèåé. Ðàñïðîñòðàíåííîñòü áåñ-
ñèìïòîìíîé C. trachomatis èíôåêöèè áûëà íèæå ó æåíùèí ñî
ñìåøàííûìè íåâèðóñíûìè èíôåêöèÿìè. Âîñïàëèòåëüíàÿ áî-
ëåçíü òàçîâîé îáëàñòè âûÿâëåíà ÷àùå ó æåíùèí ñî ñìåøàí-
íîé õëàìèäèéíîé èíôåêöèåé è òðèõîìîíèàçîì, ñìåøàííîé
õëàìèäèéíîé è HPV èíôåêöèÿìè, òàêæå õëàìèäèéíîé ìîíî-
èíôåêöèåé; ÷àñòîòà ñàìîïðîèçâîëüíûõ âûêèäûøåé áîëåå
÷àñòî îáíàðóæèâàëàñü ó æåíùèí ñî ñìåøàííîé õëàìèäèéíîé
è HSV èíôåêöèÿìè, òàêæå õëàìèäèéíîé ìîíîèíôåêöèåé. Õëà-
ìèäèéíàÿ èíôåêöèÿ, âêëþ÷àÿ öåðâèöèò, ÷àùå äèàãíîñòèðî-
âàíà ó æåíùèí ñî ñìåøàííîé õëàìèäèéíîé è HSV èíôåêöèÿ-
ìè, òàêæå õëàìèäèéíîé ìîíîèíôåêöèåé.

Ðåöåíçåíò äåéñòâ. ÷ëåí ÀÌÍ Ãðóçèè,
ïðîô. Ï.ß. Êèíòðàÿ
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Ïî îáùåïðèíÿòîé â íàñòîÿùåå âðåìÿ êîíöåïöèè "ôå-
òàëüíîãî àëëîãðàôòà", èììóíîëîãè÷åñêîå âçàèìîäåé-
ñòâèå ìåæäó ìàòåðüþ è ïëîäîì ñóïðåññèðîâàíî çà ñ÷åò
ñíèæåíèÿ ñïåöèôè÷åñêîãî (àäàïòèâíîãî) èììóííîãî
îòâåòà ìàòåðèíñêîãî îðãàíèçìà [8]. Íåñìîòðÿ íà ýòî, â
ìàòêå è ïëàöåíòå áåðåìåííûõ æåíùèí íàáëþäàåòñÿ óâå-
ëè÷åíèå ÷èñëà ëåéêîöèòîâ, â òîì ÷èñëå ìàêðîôàãîâ.
Ïðèáëèçèòåëüíî 10 % èç âñåõ êëåòîê ýíäîìåòðèÿ è 5%
âñåõ êëåòîê ìèîìåòðèÿ ñîñòàâëÿþò ìàêðîôàãè [4]. Êðî-
ìå òîãî, â êðîâè ìàòåðè ïðè áåðåìåííîñòè ïîâûøàåò-
ñÿ êîëè÷åñòâî ãðàíóëîöèòîâ è ìîíîöèòîâ, óñèëèâàåòñÿ
ñåêðåöèÿ ðàçëè÷íûõ, â òîì ÷èñëå è âîñïàëèòåëüíûõ öè-
òîêèíîâ [8]. Ýòè íàáëþäåíèÿ ñâèäåòåëüñòâóþò î òîì,
÷òî ïðè áåðåìåííîñòè, â îòâåò íà ñóïðåññèþ ñïåöèôè-
÷åñêîãî èììóíèòåòà, ïðîèñõîäèò êîìïåíñàòîðíîå óâå-
ëè÷åíèå íåñïåöèôè÷åñêîãî çâåíà èììóííîé ñèñòåìû.

Íà ñåãîäíÿøíèé äåíü ìàííîçà-ñâÿçûâàþùèé ëåêòèí
(ÌÑË), ïî ñðàâíåíèþ ñ äðóãèìè êîëëåêòèíàìè, âñå
÷àùå ïðèâëåêàåò âíèìàíèå èññëåäîâàòåëåé. Íàðÿäó ñ
ñèñòåìîé êîìïëåìåíòà è áåëêîâ îñòðîé ôàçû, ÌÑË ÿâ-
ëÿåòñÿ îñíîâíûì ãóìîðàëüíûì êîìïîíåíòîì èííàòíîé
èììóííîé ñèñòåìû [2]. Ñòðóêòóðíàÿ îðãàíèçàöèÿ ýòî-
ãî áåëêà èäåíòè÷íà ñåìåéñòâó èììóíîãëîáóëèíîâ è â
ïðèñóòñòâèè èîíîâ êàëüöèÿ îíà ñâÿçûâàåòñÿ âûñîêèì
ñðîäñòâîì ñ ðàçíûìè ìàííîçà-ñîäåðæàùèìè îëèãîñà-
õàðèäíûìè îñòàòêàìè íà ïîâåðõíîñòè ìèêðîîðãàíèç-
ìîâ [10]. Â ðåçóëüòàòå âçàèìîäåéñòâèÿ ÌÑË ñ ïîâåðõ-
íîñòíûìè ãëèêîïðîòåèíàìè ìèêðîîðãàíèçìîâ, êîëëåê-
òèíîâûå ðåöåïòîðû ìàêðîôàãà òðàíñïîðòèðóþò ÷óæå-
ðîäíûå àíòèãåíû, ïîñëå ÷åãî íà÷èíàåòñÿ âûäåëåíèå
ïðîòåîëèòè÷åñêèõ ôåðìåíòîâ, ïðèâîäÿùåå ê ðàñùåï-
ëåíèþ Ñ4 è Ñ2 áåëêîâ êëàññè÷åñêîãî ïóòè êîìïëåìåíòà
[5]. Ìóòàöèè, ïðîèñõîäÿùèå â ãåíå ÌÑË, âûçûâàþò èì-
ìóíîäåôèöèòíûå ñîñòîÿíèÿ è ðàçâèòèå íåêîòîðûõ àóòî-
èììóííûõ çàáîëåâàíèé [6]. Ìàííîçà-ñîäåðæàùèå îëè-
ãîñàõàðèäû íàõîäÿòñÿ â ïîâåðõíîñòíûõ àíòèãåíàõ õëà-
ìèäèé, öèòîìåãàëîâèðóñà è âèðóñà ÑÏÈÄ [1].

Êëèíèêî-ëàáîðàòîðíûå èññëåäîâàíèÿ ïîñëåäíèõ ëåò
ïîêàçûâàþò, ÷òî êàê êëåòî÷íûå, òàê è ãóìîðàëüíûå êîì-
ïîíåíòû íåñïåöèôè÷åñêîãî èììóíèòåòà ïîâûøåíû â
êðîâè áåðåìåííûõ æåíùèí [3]. Îäíàêî äàííûå, êàñàþ-
ùèåñÿ êîëè÷åñòâåííûõ êîëåáàíèé ÌÑË â äèíàìèêå áå-
ðåìåííîñòè è ðîäàõ, îòñóòñòâóþò, ÷òî ñóùåñòâåííî ñó-

æàåò ïðåäñòàâëåíèÿ î êîìïåíñàòîðíîé àêòèâàöèè íå-
ñïåöèôè÷åñêîé èììóííîé ñèñòåìû. Êðîìå òîãî, íåèç-
âåñòíà ðîëü ÌÑË ïðè èíôèöèðîâàíèè áåðåìåííûõ
æåíùèí õëàìèäèÿìè è öèòîìåãàëîâèðóñîì, ìèêðîîð-
ãàíèçìàìè, ñîäåðæàùèìè ìàííîçà-ñïåöèôè÷åñêèå
àíòèãåíû [9].

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ÿâèëîñü óñòàíîâëåíèå
èçìåíåíèé ìàííîçà-ñâÿçûâàþùåãî ëåêòèíà â äèíàìè-
êå íåîñëîæíåííîé áåðåìåííîñòè è ïðè áåðåìåííîñòè
ó æåíùèí ñ õëàìèäèéíîé è öèòîìåãàëîâèðóñíîé èí-
ôåêöèÿìè.

Ìàòåðèàë è ìåòîäû. Íàìè íàáëþäàëèñü 50 áåðåìåí-
íûõ æåíùèí ñ íåîñëîæíåííîé áåðåìåííîñòüþ íà ðàç-
íûõ ñðîêàõ  (îñíîâíàÿ ãðóïïà) è 31 æåíùèíà ñ èíôåê-
öèÿìè ïðè áåðåìåííîñòè.

Êîíòðîëüíóþ ãðóïïó ñîñòàâèëè 16 çäîðîâûõ íåáåðå-
ìåííûõ æåíùèí ôåðòèëüíîãî âîçðàñòà. Â çàâèñèìîñòè
îò ñðîêîâ áåðåìåííîñòè îñíîâíàÿ ãðóïïà áåðåìåííûõ
æåíùèí (50) áûëà ðàçäåëåíà íà 3 ïîäãðóïïû. I ïîäãðóï-
ïó ñîñòàâèëè 17 ñîìàòè÷åñêè çäîðîâûõ æåíùèí, ñî ñðî-
êîì áåðåìåííîñòè 5-12 íåäåëü. II ïîäãðóïïó ñîñòàâèëè
17 æåíùèí ñî ñðîêîì ãåñòàöèè 21-27 íåäåëü. Â III ïîä-
ãðóïïó áûëè îáúåäèíåíû 16 áåðåìåííûõ æåíùèí ñî
ñðîêîì ãåñòàöèè 31-36 íåäåëü (òàáëèöà 1).

Ñðàâíèâàëèñü ïîêàçàòåëè êîíöåíòðàöèè ìàííîçà-ñïå-
öèôè÷åñêîãî áåëêà ó áåðåìåííûõ ñ õëàìèäèéíîé èí-
ôåêöèåé ïðè ñðîêàõ 28-34 íåäåëè - 16 æåíùèí è áåðå-
ìåííûõ ñ öèòîìåãàëîâèðóñíîé èíôåêöèåé íà ñðîêàõ
28-36 íåäåëü - 15 æåíùèí (òàáëèöà 2).

Äëÿ îïðåäåëåíèÿ êîíöåíòðàöèè ìàííîçà-ñïåöèôè÷åñ-
êîãî ëåêòèíà ïëàçìó êðîâè æåíùèí â êîëè÷åñòâå 0,5 ìë
ïîäâåðãàëè àôôèííîé õðîìàòîãðàôèè íà ìàííîçà-ñå-
ôàðîçå (Sigma, USA). Ñâÿçàííûå ñ ìàííîçîé áåëêè äå-
ñîðáèðîâàëè ñ ïîìîùüþ 20 ìÌ ìàííîçû â Òðèñ-HCl
áóôåðå, ðÍ 7,4. Äåñîðáöèþ êîíòðîëèðîâàëè ïðîòî÷-
íûì ñïåêòðîôîòîìåòðîì ôèðìû Gilson (France) ïðè
äëèíå âîëíû 280 íì. Ïîëó÷åííûé ðàñòâîð êîíöåíòðè-
ðîâàëè ñ ïîìîùüþ ñïåöèàëüíîãî óñòðîéñòâà Millipore
(USA) äî 0,2 ìë è èçìåðÿëè îïòè÷åñêóþ ïëîòíîñòü ïðè
äëèíå âîëíû 280 íì è 260 íì. Êîíöåíòðàöèþ áåëêà ðàñ-

Íàó÷íàÿ ïóáëèêàöèÿ

ÊÎÍÖÅÍÒÐÀÖÈß ÌÀÍÍÎÇÀ-ÑÂßÇÛÂÀÞÙÈÕ ÁÅËÊÎÂ Â ÏËÀÇÌÅ
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ÍÅÊÎÒÎÐÛÕ ÈÍÔÅÊÖÈßÕ ÏÐÈ ÁÅÐÅÌÅÍÍÎÑÒÈ

Õîòèâàðè Í.À., Ìèêåëàäçå Ä.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, êàôåäðà àêóøåðñòâà è ãèíåêîëîãèè ¹2;
Èíñòèòóò ôèçèîëîãèè ÀÍ Ãðóçèè
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ñ÷èòûâàëè ïî íîìîãðàììå Âàðáóðãà è Õðèñòèàíñåíà.
Ýëåêòðîôîðåç áåëêîâ â ïîëèàêðèëàìèäíîì ãåëå ïðî-
âîäèëè íà ïðèáîðå Fast System (Pharmacia, Sweden).
Ìîëåêóëÿðíûé âåñ ðàññ÷èòûâàëè ñ èñïîëüçîâàíèåì
ñòàíäàðòíîãî íàáîðà áåëêîâ (Sigma, USA).

Ñ ïîìîùüþ ýëåêòðîôîðåçà â ïîëèàêðèëàìèäíîì ãåëå
íàìè îáíàðóæåíî, ÷òî íà àôôèííîé êîëîíêå ìàííîçà-
ñåôàðîçû àäñîðáèðóåòñÿ åäèíñòâåííûé áåëîê ñ ìîëå-
êóëÿðíûì âåñîì 68000.

Îáðàáîòêà ïîëó÷åííûõ äàííûõ ïðîâîäèëàñü ñòàíäàðò-
íûì ñòàòèñòè÷åñêèì ìåòîäîì, äîñòîâåðíàÿ îöåíêà ðàç-
íèöû ïðîèçâîäèëàñü ïî êðèòåðèþ t Ñòüþäåíòà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Êîëè÷åñòâî ìàííîçà-ñâÿ-
çûâàþùåãî áåëêà â íîðìå ó íåáåðåìåííûõ æåíùèí
(êîíòðîëüíàÿ ãðóïïà) â ñðåäíåì ñîñòàâèëî 0,152±0,025
ìã/ìë, îäíàêî êîíöåíòðàöèÿ ÌÑË ïðîãðåññèâíî ïîâû-
øàëàñü â äèíàìèêå áåðåìåííîñòè. Ðåçóëüòàòû îïðåäå-
ëåíèÿ êîíöåíòðàöèè ÌÑË ïðèâåäåíû â òàáëèöå 1.

Òàáëèöà 1. Êîíöåíòðàöèÿ ÌÑË â ïëàçìå êðîâè áåðåìåííûõ æåíùèí

Ãðóïïû æåíщèí  êîíöåíòðàöèÿ ìàííîçà-ñâÿçûâàющèõ  
áåëêîâ â ïëàçìå êðîâè (ìã/ìë) 

Êîíòðîëüíàÿ ãðóïïà 
(íåáåðåìåííûå æåíùèíû) 

n=16 0,152±0,025 ìã/ìë 

Îñíîâíàÿ ãðóïïà n=50 0,198±0,32 ìã/ìë** 
I ïîäãðóïïà I (n=17)  
II ïîäãðóïïà (n=17) 0,257±0,027 *** 
III ïîäãðóïïà (n=16) 0,345±0,034*** 
 ïðèìå÷àíèå: **ð>0,05, *** ð<0,05.

Îïðåäåëåíèå ÌÑË â ïëàçìå êðîâè áåðåìåííûõ æåí-
ùèí, èíôèöèðîâàííûõ õëàìèäèÿìè è öèòîìåãàëîâèðó-
ñîì, ïîêàçàëî, ÷òî êîíöåíòðàöèÿ ÌÑË ïðèáëèçèòåëüíî
â òðè ðàçà áûëà âûøå â ïëàçìå êðîâè ó áåðåìåííûõ ñ

öèòîìåãàëîâèðóñíîé èíôåêöèåé (1,278±0,144 ìã/ìë) è
â 2,5 ðàçà – ó áåðåìåííûõ ñ õëàìèäèéíîé èíôåêöèåé
(1,025±0,115 ìã/ìë), ÷åì ó æåíùèí ñ íåîñëîæíåííîé
áåðåìåííîñòüþ (òàáëèöà 2).

Òàáëèöà 2. Êîíöåíòðàöèÿ ÌÑË â ïëàçìå êðîâè áåðåìåííûõ ñ õëàìèäèéíîé è öèòîìåãàëîâèðóñíîé èíôåêöèÿìè

Áåðåìåííûå æåíùèíû, èíôèöèðîâàííûå õëàìèäèÿìè 
28-34 íåäåëü, n=16 1,025±0,115*** 

Áåðåìåííûå æåíùèíû èíôèöèðîâàííûå öèòîìåãàëîâèðóñîì 
28-36 íåäåëü, n=15 1,278±0,144*** 

 ***ð<0,05

Òàêèì îáðàçîì, ïîëó÷åííûå äàííûå óêàçûâàþò íà òî,
÷òî êîíöåíòðàöèÿ ÌÑË ïðîãðåññèâíî íàðàñòàåò ïðè äè-
íàìèêå íåîñëîæíåííîé áåðåìåííîñòè. Ýòè äàííûå ïîä-
òâåðæäàþò ïðåäïîëîæåíèå î òîì, ÷òî ïðè áåðåìåííîñ-
òè, íà ôîíå ñóïðåññèðîâàííîãî ñïåöèôè÷åñêîãî èì-
ìóíèòåòà, êîìïåíñàòîðíî ïîâûøàåòñÿ àêòèâíîñòü íå-
ñïåöèôè÷åñêîãî çâåíà èììóííîé ñèñòåìû. Èññëåäîâà-
íèÿ âûÿâèëè, ÷òî âñå èììóíîëîãè÷åñêèå îñëîæíåíèÿ,
êîòîðûå ñâÿçàíû ñ õëàìèäèéíîé è öèòîìåãàëîâèðóñ-
íîé èíôåêöèÿìè, ÿâëÿþòñÿ ðåçóëüòàòîì àêòèâàöèè ìàí-
íîçà-ñâÿçûâàþùèõ áåëêîâ.
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SUMMARY

CONCENTRATIONAL  CHANGES  OF  MANNOSE-BIND-
ING  PROTEINS  IN  BLOOD  PLASMA  DURING  NON-
COMPLICATED  PREGNANCY  AND  IN  BLOOD  PLASMA
OF  PREGNANT  WOMEN  WITH  SOME  INFECTIONS

Khotivari N., Mikeladze D.

Department of Obstetrics and Gynecology N2, Tbilisi State Med-
ical University; Research Institute of Physiology, Georgian Acad-
emy of Sciences

Value of mannose-binding proteins was determined in plasma
of pregnant women with no complications and also in preg-
nant women with some infections using affinitive chromatog-
raphy.

It was found that the concentration of mannose-binding pro-
teins in blood plasma of women equals 0,152±0,025 mg/ml.
The concentration of mannose-binding proteins in blood plas-
ma increase during the consecutive trimesters of noncompli-
cated pregnancy. In the first trimester it equals 0,198±0,032
mg/ml, in the second 0,257±0,027 mg/ml and in the third tri-
mester 0,345±0,034 mg/ml.

We also found that the concentration of mannose-binding pro-
teins in blood plasma of pregnant woman suffering with chlamy-
dial infection equals 1,025±0,115 mg/ml, and in blood plasma of
pregnant woman suffering with cytomegalovirus infection
1,278±0,144mg/ml.

The obtained data confirm a hypothesis of increased activity of
innate immune system during pregnancy. Also according to this
results complications accompanied by chlamydial and cytome-
galovirus infections during pregnancy is the result of increasing
activity of mannose-binding proteins.

Key words: mannose-binding protein, mannose-binding lectin,
innate immune system.

ÐÅÇÞÌÅ

ÊÎÍÖÅÍÒÐÀÖÈß  ÌÀÍÍÎÇÀ-ÑÂßÇÛÂÀÞÙÈÕ  ÁÅË-
ÊÎÂ  Â  ÏËÀÇÌÅ  ÊÐÎÂÈ  ÏÐÈ  ÍÅÎÑËÎÆÍÅÍÍÎÉ
ÁÅÐÅÌÅÍÍÎÑÒÈ  È  ÏÐÈ  ÍÅÊÎÒÎÐÛÕ  ÈÍÔÅÊÖÈ-
ßÕ  ÏÐÈ  ÁÅÐÅÌÅÍÍÎÑÒÈ

Õîòèâàðè Í.À., Ìèêåëàäçå Ä.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé óíèâåðñèòåò, êàôåäðà àêó-
øåðñòâà è ãèíåêîëîãèè ¹2; Èíñòèòóò ôèçèîëîãèè ÀÍ
Ãðóçèè

Ñ ïîìîùüþ àôôèííîé õðîìàòîãðàôèè íàìè âûÿâëåíû èçìå-
íåíèÿ êîíöåíòðàöèè ìàííîçà-ñâÿçûâàþùèõ áåëêîâ â ïëàçìå
êðîâè ó æåíùèí ñ íåîñëîæíåííîé áåðåìåííîñòüþ è ïðè èí-
ôåêöèÿõ âî âðåìÿ áåðåìåííîñòè.

Êîíöåíòðàöèÿ ìàííîçà-ñâÿçûâàþùèõ áåëêîâ â ïëàçìå êðîâè
ó íåáåðåìåííûõ æåíùèí ñîñòàâëÿåò 0,152±0,025 ìã/ìë è îíà
íàðàñòàåò â äèíàìèêå íåîñëîæíåííîé áåðåìåííîñòè ïî òðè-
ìåñòðàì. Íàìè èçó÷åíû òàêæå ïîêàçàòåëè êîíöåíòðàöèè ìàí-
íîçà-ñâÿçûâàþùèõ áåëêîâ â ïëàçìå êðîâè áåðåìåííûõ ñ õëà-
ìèäèéíûìè è öèòîìåãàëîâèðóñíûìè èíôåêöèÿìè. Â ïåðâîì
ñëó÷àå ïîêàçàòåëü ñîñòàâèë 1,025±0,115 ìã/ìë, âî âòîðîì
ñëó÷àå - 1,078±0,144 ìã/ìë.

Ïîëó÷åííûå äàííûå óêàçûâàþò íà ðîñò àêòèâíîñòè íåñïåöè-
ôè÷åñêîé èììóííîé ñèñòåìû âî âðåìÿ áåðåìåííîñòè. Èì-
ìóííîëîãè÷åñêèå îñëîæíåíèÿ, ñâÿçàííûå ñ õëàìèäèéíîé è
öèòîìåãàëîâèðóñíîé èíôåêöèÿìè, ÿâëÿþòñÿ ðåçóëüòàòîì
àêòèâàöèè ìàííîçà-ñâÿçûâàþùèõ áåëêîâ.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ò.Ì. Çààëèøâèëè
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CELL ADHESION AND APOPTOSIS IN OVARIAN
STROMAL HYPERPLASIA AND HYPERTHECOSIS

Sharabidze N., Burkadze G., Sabakhtarashvili M.

I. Zhordania Research Institute of Human Reproduction, Tbilisi, Georgia;
Dept. of Pathological Anatomy, Tbilisi State Medical University, Tbilisi, Georgia

Ovarian stromal hyperplasia is common in perimenopaus-
al and early-postmenopausal women. It may be associated
with androgen hypersecretion as well as obesity, hyper-
tension, and disorders of glucose metabolism [2,3], en-

dometrial adenocarcinoma [10,12]. Stromal hyperthecosis
refers to the presence of luteinized stromal cells within an
almost invariably hyperplastic ovarian stroma [2]. It has
been documented at autopsy in one-third of patients over
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the age of 55 years [2[. In this age group, it is usually
mild and without obvious clinical manifestations. Young-
er patients may show signs of marked virilization, obe-
sity, hypertension, and decreased glucose tolerance [7].
Stromal hyperthecosis (occasionally, polycystic ova-
ries) typically accompanies the HAIR-AN syndrome,
which consists of hyperandrogenism (HA), insulin re-
sistance (IR), and acanthosis nigricans (AN) [1,4]. Es-
trogenic manifestations such as endometrial hyperpla-
sia or carcinoma are present in rare instances [13]. The
disorder can be familial [6]. Both the cortical and the
medullary stroma may be hyperplastic. In stromal hy-
perthecosis, luteinized stromal cells appear singly, in
small clusters, or in nodules [8]. They have abundant
eosinophilic to vacuolated cytoplasm containing vari-
able amounts of lipid and a round nucleus with a central
small nucleolus. Associated ovarian findings have in-
cluded small foci of metaplastic smooth muscle in the
ovarian stroma [14], Leydig cell hyperplasia [9], Leydig
cell tumors [11], and stromal luteomas [5]. It is difficult
to assess the endocrine significance of stromal hyper-
plasia per se because no investigators have separately
analyzed cases of simple hyperplasia and those in which
the hyperplasia is accompanied by hyperthecosis.

The aim of our study was to investigate characteristics of
cell adhesion and apoptosis in ovarian stromal hyperpla-
sia and hyperthecosis in reproductive women with and
without polycystic ovarian disease.

Materials and methods. We have studied 104 reproduc-
tive patients registered in I. Zhordania Research Institute
of Human Reproduction, Tbilisi, Georgia, from 1995 to 2005
with a histological diagnosis of ovarian stromal hyperthe-
cosis and stromal hyperplasia. After ovarian resection, sur-
gical specimens were fixed in 10% neutral buffered forma-

lin solution and embedded in paraffin (Bio-Optica Milano).
4 ?m sections were stained by hematoxylin-eosin, von Gie-
son and immunohistochemistry for Bcl-2 (anti-apoptotic
protein) and E-cadherin (cell adhesion marker) (Dako, Den-
mark). Histological diagnosis of polycystic ovarian dis-
ease, stromal hyperthecosis and stromal hyperplasia was
made based on typical morphological criteria of those le-
sions. We assessed the number of Bcl-2-positive and E-
cadherin-positive cells in 10 random fields of view. Statis-
tical significance of differences was evaluated by t-test.

The patients were divided into 4 groups: I group - 33 pa-
tients with polycystic ovarian disease and coexistent stro-
mal hyperthecosis, II group - 28 patients with polycystic
ovarian disease and coexistent stromal hyperplasia, III
group - 24 patients with ovarian stromal hyperthecosis, IV
group - 19 patients with ovarian stromal hyperplasia.

Results and their discussion. Immunohistochemical
study has showed that in the group 1 E-cadherin was
positive in internal and external theca cells, as well as in
granulosa cells. The mean number of E-cadherin-positive
internal theca cells was 9,7±0,4, mean number of E-cad-
herin-positive external theca cells was 6,8±0,3, mean num-
ber of E-cadherin-positive granulosa cells was 10,3±0,5.
Non-luteinized and luteinized stromal cells, vascular en-
dothelial and smooth muscle cells were E-cadherin-nega-
tive. In the II group E-cadherin was positive in internal
and external theca cells, also in granulosa cells. The mean
number of E-cadherin-positive internal theca cells was
9,7±0,4, mean number of E-cadherin-positive external th-
eca cells was 8,1±0,5, mean number of E-cadherin-posi-
tive granulosa cells was 11,2±0,8. Non-luteinized and
luteinized stromal cells, vascular endothelial and smooth
muscle cells were E-cadherin-negative. In the groups 3
and 4 E-cadherin was negative in all cells (table 1).

Table 1. Counts of E-cadherin-positive cells

E-cadherin Cells Group 1 Group 2 Group 3 Group 4 
Stromal cells neg neg neg neg 
Luteinized stromal cells neg  neg  
Internal theca cells 9,7±0,4 7,1±0,6   
External theca cells 6,8±0,3 8,1±0,5   
Vascular endothelial cells neg neg neg neg 
Smooth muscle cells neg neg neg neg 
Granulosa cells 10,3±0,5 11,2±0,8   
 

Immunohistochemical study has showed that in the group
1 Bcl-2 was positive in luteinized stromal cells, internal and
external theca cells, granulosa cells. The mean number of
Bcl-2-positive luteinized stromal cells was 10,9±0,5, the
mean number of internal theca cells was 7,4±0,3, the mean
number of external theca cells was 5,6±0,4, and the mean
number of Bcl-2-positive granulosa cells is 9,8±0,4. Non-

luteinized stromal cells, vascular endothelial and smooth
muscle cells were Bcl-2-negative.

In the II group Bcl-2 was positive in vascular endothelial
cells, smooth muscle cells, and granulosa cells. Non-lutein-
ized stromal cells, internal and external theca cells were Bcl-
2-negative. The mean number of Bcl-2-positive vascular
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endothelial cells was 7,1±0,6, the mean number of Bcl-2-
positive smooth muscle cells was 6,1±0,5, and the mean
number of Bcl-2-positive granulosa cells was 9,8±0,4. In the
III group Bcl-2 was positive in luteinized stromal cells and
granulosa cells. The mean number of Bcl-2-positive lutein-

ized stromal cells was 4,3±0,4, the mean number of Bcl-2-
positive granulosa cells was 10,9±0,7. Non-luteinized stro-
mal cells, vascular endothelial and smooth muscle cells were
Bcl-2-negative. In the IV group luteinized stromal cells, in-
ternal and external theca cells were Bcl-2-negative (table 2).

Table 2. Counts of Bcl-2-positive cells

Bcl-2 Cells Group 1 Group 2 Group 3 Group 4 
Stromal cells neg neg neg neg 
Luteinized stromal cells 10,9±0,5  4,3±0,4  
Internal theca cells 7,4±0,3 neg   
External theca cells 5,6±0,4 neg   
Vascular endothelial cells neg 7,1±0,6 neg neg 
Smooth muscle cells neg 6,1±0,5 neg neg 
Granulosa cells 9,8±0,4 10,9±0,7   
 

The comparison of immunohistochemical data showed that
in ovarian stromal hyperthecosis and stromal hyperplasia
coexistent with polycystic ovarian disease, E-cadherin is
positive in internal and external theca cells, also in granu-
losa cells, which are also positive for Bcl-2. All these cells
expressing Bcl-2 may therefore be the viable cells that es-
cape the apoptotic process and maintain the expression of
E-cadherin.

In ovarian stromal hyperthecosis without polycystic ova-
rian disease, luteinized stromal cells are positive for Bcl-

2 indicating their potential resistance to apoptosis. E-
cadherin is negative in all cells suggesting that E-cad-
herin expression in ovary is limited to granulosa and the-
ca cells only.

In ovarian stromal hyperplasia without polycystic ovarian
disease, hyperplastic stromal cells are negative for Bcl-2
indicating their potential susceptibility to apoptosis. E-
cadherin is negative in all cells suggesting that E-cadherin
expression in ovary is limited to granulosa and theca cells
only (fig 1, 2).

Fig 1. Comparison of E-cadherin-positive cells

Fig. 2. Comparison of Bcl-2-positive cells
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Our results suggest that in ovarian stromal hyperthecosis
and stromal hyperplasia coexistent with polycystic ovari-
an disease, E-cadherin-positivity in internal and external
theca cells, and granulosa cells is associated with Bcl-2
expression. Therefore, ovarian cells expressing Bcl-2 and
maintaining E-cadherin-positivity may be the viable cells
that escape the apoptotic process. In ovarian stromal hy-
perthecosis without polycystic ovarian disease, luteinized
stromal cells are potentially resistant to apoptosis as they
are positive for Bcl-2. In ovarian stromal hyperplasia with-
out polycystic ovarian disease, hyperplastic stromal cells
are potentially susceptible to apoptosis as they are nega-
tive for Bcl-2. E-cadherin is negative both in stromal hy-
perthecosis and hyperplasia suggesting that E-cadherin
expression in ovary is limited to granulosa and theca cells
only. Described characteristics of cell adhesion and apop-
tosis may play a role in pathogenesis of ovarian stromal
hyperthecosis and stromal hyperplasia with and without
polycystic ovarian disease.
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SUMMARY

CELL  ADHESION  AND  APOPTOSIS  IN  OVARIAN
STROMAL  HYPERPLASIA  AND  HYPERTHECOSIS

Sharabidze N., Burkadze G., Sabakhtarashvili M.

I. Zhordania Research Institute of Human Reproduction, Tbilisi,
Georgia; Dept. of Pathological Anatomy, Tbilisi State Medical
University, Tbilisi, Georgia

The aim of our study was to investigate cell adhesion and
apoptosis in ovarian stromal hyperplasia and hyperthecosis in
reproductive women with and without polycystic ovarian dis-
ease. We have studied 104 patients with a histological diagno-
sis of ovarian stromal hyperthecosis and stromal hyperplasia.
Paraffin sections were stained by hematoxylin-eosin, von Gie-
son and immunohistochemistry for Bcl-2 (anti-apoptotic pro-
tein) and E-cadherin (cell adhesion marker). We assessed the
number of Bcl-2-positive and E-cadherin-positive cells. The
patients were divided into 4 groups: group 1 – 33 patients with
polycystic ovarian disease and coexistent stromal hypertheco-
sis, group 2 – 28 patients with polycystic ovarian disease and
coexistent stromal hyperplasia, group 3 – 24 patients with
ovarian stromal hyperthecosis, group 4 – 19 patients with
ovarian stromal hyperplasia. Our results suggest that in ovari-
an stromal hyperthecosis and stromal hyperplasia coexistent
with polycystic ovarian disease, E-cadherin-positivity in in-
ternal and external theca cells, and granulosa cells is associated
with Bcl-2 expression. Therefore, ovarian cells expressing Bcl-
2 and maintaining E-cadherin-positivity may be the viable cells
that escape the apoptotic process. In ovarian stromal hyper-
thecosis without polycystic ovarian disease, luteinized strom-
al cells are potentially resistant to apoptosis as they are pos-
itive for Bcl-2. In ovarian stromal hyperplasia without poly-
cystic ovarian disease, hyperplastic stromal cells are poten-
tially susceptible to apoptosis as they are negative for Bcl-2.
E-cadherin is negative both in stromal hyperthecosis and hy-
perplasia suggesting that E-cadherin expression in ovary is
limited to granulosa and theca cells only. Described character-
istics of cell adhesion and apoptosis may play a role in patho-
genesis of ovarian stromal hyperthecosis and stromal hyper-
plasia with and without polycystic ovarian disease.

Key words: ovarian stromal hyperthecosis, immunohistochem-
istry, Bcl-2, E-cadherii, apoptosis, adhesion.
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Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå êëåòî÷íîé
àäãåçèè è aïîïòîçà ïðè ñòðîìàëüíîé ãèïåðïëàçèè è ãèïåðòå-
êîçå ó æåíùèí ðåïðîäóêòèâíîãî âîçðàñòà ñ ïîëèêèñòîçíû-
ìè ÿè÷íèêàìè è áåç. Â ïðîöåññå èññëåäîâàíèÿ ïîä íàøèì
íàáëþäåíèåì íàõîäèëèñü 104 æåíùèíû ñ ãèñòîëîãè÷åñêèì
äèàãíîçîì ñòðîìàëüíîé ãèïåðïëàçèè è ãèïåðòåêîçà ÿè÷íè-
êîâ. Ïàðàôèíîâûå ñðåçû îêðàøèâàëèñü ãåìàòîêñèëèí-ýîçè-
íîì, ïèêðîôóêñèíîì ïî âàí Ãèçîíó è èììóíîãèñòîõèìèåé ñ
ïðèìåíåíèåì ìîíîêëîíàëüíûõ àíòèòåë: Bcl-2 (àíòèàïîïòîç-
íûé ïðîòåèí) è Å êàäãåðèí (ìàðêåp êëåòî÷íîé àäãåçèè). Ìû
îöåíèëè êîëè÷åñòâî Bcl-2-ïîçèòèâíûõ è Å êàäãåðèí-ïîçèòèâ-
íûõ êëåòîê. Æåíùèíû áûëè ðàçäåëåíû íà 3 ãðóïïû: â ïåð-
âóþ ãðóïïó áûëè âêëþ÷åíû 33 æåíùèíû ñ ïîëèêèñòîçîì è
ñòðîìàëüíûì ãèïåðòåêîçîì ÿè÷íèêîâ, âî âòîðóþ ãðóïïó -
28 ñ ïîëèêèñòîçîì è ñòðîìàëüíîé ãèïåðïëàçèåé ÿè÷íèêîâ, â
òðåòüþ ãðóïïó - 24 ñ ñòðîìàëüíûì ãèïåðòåêîçîì áåç ïîëè-
êèñòîçà, â ÷åòâåðòóþ ãðóïïó - 19 ñ ñòðîìàëüíîé ãèïåðïëà-
çèåé áåç ïîëèêèñòîçà. Íàøè ðåçóëüòàòû ïîêàçàëè, ÷òî ïðè
ñòðîìàëüíîì ãèïåðòåêîçå è ïîëèêèñòîçå ÿè÷íèêîâ Å êàäãå-

ðèí-ïîçèòèâíîñòü âî âíóòðåííèõ è âíåøíèõ òåêà êëåòêàõ è â
ãðàíóëåçíûõ êëåòêàõ àññîöèðóåòñÿ ñ Bcl-2-ïîçèòèâíîñòüþ.
Ïîýòîìó îâàðèàëüíûå êëåòêè ýêñïðåññèðóþùèå Bcl-2 è Å
êàäãåðèí, âåðîÿòíî, ÿâëÿþòñÿ æèâûìè êëåòêàìè, êîòîðûå
èçáåãàþò àïîïòîçà. Ïðè ñòðîìàëüíîì ãèïåðòåêîçå áåç ïîëè-
êèñòîçà ëþòåèíèçèðîâàííûå ñòðîìàëüíûå êëåòêè õàðàêòå-
ðèçóþòñÿ Bcl-2-ïîçèòèâíîñòüþ è ðåçèñòåíòíîñòüþ ê àïîï-
òîçó. Ïðè ñòðîìàëüíîé ãèïåðïëàçèè áåç ïîëèêèñòîçà ãèïåð-
ïëàñòè÷åñêèå ñòðîìàëüíûå êëåòêè ïîêàçàëè Bcl-2-íåãàòèâ-
íîñòü è ÷óâñòâèòåëüíîñòü ê àïîïòîçó. Òàêèì îáðàçîì, ñòðî-
ìàëüíûé ãèïåðòåêîç, êàê è ñòðîìàëüíàÿ ãèïåðïëàçèÿ õàðàê-
òåðèçóþòñÿ Å êàäãåðèí-ïîçèòèâíîñòüþ, ÷òî óêàçûâàåò íà
îãðàíè÷åíèå Å êàäãåðèí-ïîçèòèâíîñòè òîëüêî â ãðàíóëåç-
íûõ è òåêà êëåòêàõ. Îïèñàííûå õàðàêòåðèñòèêè êëåòî÷íîé
àäãåçèè è àïîïòîça ìîãóò ñûãðàòü ðîëü â ïàòîãåíåçå ñòðî-
ìàëüíîãî ãèïåðòåêîçà è ãèïåðïëàçèè ó æåíùèí ñ ïîëèêèñ-
òîçíûìè ÿè÷íèêàìè è áåç ïîëèêèñòîçíûõ ÿè÷íèêîâ.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ä.Ã. Êàñðàäçå

Íàó÷íàÿ ïóáëèêàöèÿ

ÍÅÉÐÎÏÐÎÒÅÊÒÎÐÍÎÅ ËÅ×ÅÍÈÅ ÃËÀÓÊÎÌÛ Ñ ÍÎÐÌÀËÜÍÛÌ ÄÀÂËÅÍÈÅÌ

Ãîëîâà÷åâà Ì.Î.

Ãðóçèíñêàÿ ãîñóäàðñòâåííàÿ ìåäèöèíñêàÿ àêàäåìèÿ, êàôåäðà ãëàçíûõ áîëåçíåé;
Ãëàçíàÿ êëèíèêà “Ìçåðà”; Ãëàçíàÿ êëèíèêà “Îïòèìåäè”

Ãëàóêîìíàÿ îïòè÷åñêàÿ íåéðîïàòèÿ (ÃÎÍ) ÿâëÿåòñÿ îñ-
íîâíûì çâåíîì â ïàòîãåíåçå ãëàóêîìû è ïðè÷èíîé ñíè-
æåíèÿ çðèòåëüíûõ ôóíêöèé è ñëåïîòû ó áîëüøèíñòâà
ãëàóêîìíûõ ïàöèåíòîâ.

Ïðè ÃÎÍ ïðîèñõîäÿò àòðîôè÷åñêèå ïðîöåññû â ñåò÷àò-
êå è ïåðèïàïèëÿðíîé õîðèîèäå, ñëîèñòûå ãåìîððàãèè
íà äèñêå çðèòåëüíîãî íåðâà è âîêðóã íåãî â ðåçóëüòàòå
òðîìáèðîâàíèÿ ìèêðîñîñóäîâ. Â ïàòîãåíåçå ãëàóêîìû
ðàçâèòèå ÃÎÍ ñîïðîâîæäàåòñÿ äåãåíåðàöèåé ãàíãëèîç-
íûõ êëåòîê ñåò÷àòêè èëè àïîïòîçîì (ïðîãðàììèðîâàí-
íàÿ ãèáåëü êëåòîê). ÃÎÍ áîëåå âûðàæåíà ïðè ãëàóêîìå
ñ íîðìàëüíûì äàâëåíèåì (ÃÍÄ).

Íîðìàëèçàöèÿ âíóòðèãëàçíîãî äàâëåíèÿ (ÂÃÄ) íå âñå-
ãäà ïðèâîäèò ê ñòàáèëèçàöèè çðèòåëüíûõ ôóíêöèé. Îñ-
íîâíûìè ïðè÷èíàìè ïðîãðåññèðîâàíèÿ íåéðîïàòèè
ïðè ÃÍÄ ÿâëÿþòñÿ õðîíè÷åñêàÿ èøåìèÿ è ãèïîêñèÿ,
ñâÿçàííûå ñ äåôèöèòîì ãåìîäèíàìèêè è ðåîëîãè÷åñ-
êèìè íàðóøåíèÿìè êðîâè ðåãèîíàëüíîãî è ñèñòåìíî-
ãî õàðàêòåðà. Èøåìèÿ çðèòåëüíîãî íåðâà ïðè ãëàóêîìå
ïðèâîäèò ê ïîòåðå ïèòàòåëüíûõ âåùåñòâ êëåòêàìè, íà-
êîïëåíèþ ñâîáîäíûõ ðàäèêàëîâ è ïðîäóêòîâ ìåòàáî-
ëèçìà, àêòèâàöèè íåêîòîðûõ ôåðìåíòîâ. Íà ñåãîäíÿø-
íèé äåíü ïðåäëîæåíî êîìïëåêñíîå ëå÷åíèå ÃÎÍ òàêè-
ìè ìåòîäàìè, êàê íîðìîáàðè÷åñêàÿ ãèïîêñèòåðàïèÿ,
ìàññàæ øåéíûõ ïîçâîíêîâ àðîìàòíûìè ìàñëàìè, ìàã-
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íèòîñòèìóëÿöèÿ, ãåìîìàãíèòîëàçåðñòèìóëÿöèÿ, ëàçåð-
ñòèìóëÿöèÿ è äð. [2-4].

Âñå âûøåóêàçàííûå ìåòîäû äîâîëüíî äîðîãîñòîÿùèå
è íåäîñòóïíû ìíîãèì ãëàóêîìíûì ïàöèåíòàì. Ìåäè-
êî-ñîöèàëüíûå àñïåêòû ïðîáëåìû ñòàâÿò ïåðåä íåîá-
õîäèìîñòüþ ïîèñêîâ ýôôåêòèâíûõ è äîñòóïíûõ ìåòî-
äîâ ëå÷åíèÿ ÃÎÍ, ïðåäîòâðàùàþùèõ ïðîãðåññèðîâà-
íèå óõóäøåíèÿ çðèòåëüíûõ ôóíêöèé [7].

Îäíèì èç ñîâðåìåííûõ ïîäõîäîâ íåéðîïðîòåêöèè çðè-
òåëüíîãî íåðâà ÿâëÿåòñÿ ïîäàâëåíèå β-îêèñëåíèÿ æèð-
íûõ êèñëîò. Åñëè ñ ïîìîùüþ õèìè÷åñêèõ ñîåäèíåíèé
ïîäàâèòü β-îêèñëåíèå æèðíûõ êèñëîò â öèêëå Êðåáñà,
òî ïðîèñõîäèò ðåçêîå óâåëè÷åíèå óòèëèçàöèè ãëþêî-
çû êëåòêàìè è ñòèìóëÿöèÿ ïðîöåññà ãëèêîëèçà, êîòî-
ðûé íå òðåáóåò òàêîé áîëüøîé äîñòàâêè êèñëîðîäà,
êàê îêèñëåíèå æèðíûõ êèñëîò. Ïîäàâëåíèå îêèñëåíèÿ
æèðíûõ êèñëîò ïðè èøåìè÷åñêèõ ñîñòîÿíèÿõ óìåíü-
øàåò âåðîÿòíîñòü îáðàçîâàíèÿ íåäîîêèñëåííûõ êîðîò-
êî-öåïî÷íûõ æèðíûõ êèñëîò è ïåðåêèñè, ïðåïÿòñòâó-
åò îáðàçîâàíèþ ñâîáîäíîðàäèêàëüíûõ ôîðì êèñëî-
ðîäà, ò.å. âåùåñòâ, êîòîðûå ãóáèòåëüíî äåéñòâóþò íà
êëåòêó, ñíèæàþò ðàçâèòèå àöèäîçà è, ñëåäîâàòåëüíî,
ïðåïÿòñòâóþò íàðóøåíèþ äåéñòâèÿ ôåðìåíòîâ è ïðî-
íèöàåìîñòè ìåìáðàíû êëåòîê äëÿ èîíîâ, ïîääåðæè-
âàþò îáðàçîâàíèå ÀÒÔ ò.å. îêàçûâàåò íåéðîïðîòåê-
òîðíîå äåéñòâèå ïðè èøåìèè [8,9].

Ê ïðåïàðàòàì, èíãèáèðóþùèì β-îêèñëåíèå æèðíûõ
êèñëîò, îòíîñèòñÿ àíòèèøåìè÷åñêèé öèòîïðîòåêòîð
ìèëäðîíàò. Îí ïðåïÿòñòâóåò β-îêèñëåíèþ äëèííîöå-
ïî÷íûõ æèðíûõ êèñëîò â êëåòêå ïóòåì òîðìîæåíèÿ èõ
òðàíñïîðòà, ÷òî âëå÷åò çà ñîáîé âîçîáíîâëåíèå òðàíñ-
ïîðòà ÀÒÔ è àêòèâèðóåò àëüòåðíàòèâíûé ïðîöåññ ïðî-
èçâîäñòâà ýíåðãèè êëåòêàìè - îêèñëåíèå ãëþêîçû
(àýðîáíûé ãëèêîëèç). Êàê èçâåñòíî, ýòîò àëüòåðíàòèâ-
íûé ïðîöåññ ïðîäóöèðîâàíèÿ ÀÒÔ òðåáóåò ïðèìåð-
íî íà 12% ìåíüøå êèñëîðîäà íà êàæäóþ ìîëåêóëó
ÀÒÔ [10].

Ìèëäðîíàò âûñîêîýôôåêòèâíûé è ñðàâíèòåëüíî íåäî-
ðîãîé àíòèèøåìè÷åñêèé ïðåïàðàò, êîòîðûé ïðèìåíÿ-

åòñÿ â îôòàëüìîëîãèè ïðè ëå÷åíèè êðîâîèçëèÿíèé ðàç-
ëè÷íîé ýòèîëîãèè â ñòåêëîâèäíîå òåëî è ñåò÷àòêó, ãè-
ïåðòîíè÷åñêîé è äèàáåòè÷åñêîé àíãèîðåòèíîïàòèÿõ,
òðîìáîçå âåí èëè ýìáîëèè àðòåðèé ñåò÷àòêè.

Öåëüþ èññëåäîâàíèÿ ÿâèëàñü îöåíêà ýôôåêòèâíîñòè
íåéðîïðîòåêòîðíîãî äåéñòâèÿ ìèëäðîíàòà êàê ëå÷åá-
íî-ïðîôèëàêòè÷åñêîãî êóðñà ìîíîòåðàïèè ó ïàöèåí-
òîâ ñ ïåðâè÷íîé îòêðûòîóãîëüíîé ãëàóêîìîé ñ íîðìà-
ëèçîâàííûì âíóòðèãëàçíûì äàâëåíèåì è ó áîëüíûõ ãëà-
óêîìîé ñ íîðìàëüíûì äàâëåíèåì.

Ìàòåðèàë è ìåòîäû. Ïîä íàøèì íàáëþäåíèåì íàõîäè-
ëèñü 35 ïàöèåíòîâ ñ ÃÍÄ, êîòîðûå ïðîøëè êóðñ ëå÷å-
íèÿ ìèëäðîíàòîì. Äî è ïîñëå ëå÷åíèÿ ïðîâîäèëèñü
ñëåäóþùèå êëèíèêî-äèàãíîñòè÷åñêèå èññëåäîâàíèÿ:
âèçîìåòðèÿ, òîíîìåòðèÿ, êèíåòè÷åñêàÿ ïåðèìåòðèÿ íà
ñôåðîïåðèìåòðå Ãîëüäìàíà, êîìïüþòåðíàÿ ñòàòè÷åñ-
êàÿ ïåðèìåòðèÿ íà ïåðèìåòðå Humphrey (ïðîãðàììà-
ìè 30-2; 24-2; Armally) è Medmont studio(Glaucoma test;
Full test) [5]. Ìû îïèñàëè äèñê çðèòåëüíîãî íåðâà ïî
ñîñòàâëåííîé íàìè ñõåìå [1] ñ èñïîëüçîâàíèåì ìåòîäà
áèîìèêðîîôòàëüìîñêîïèè (íà ùåëåâîé ëàìïå ñ ïîëî-
æèòåëüíîé àñôåðè÷åñêîé ëèíçîé +83 äïòð). Â ñõåìå îñî-
áîå âíèìàíèå îáðàùàëîñü íà ïåðèïàïèëëÿðíóþ àòðî-
ôèþ (β è α çîíû), ñîñòîÿíèå íåéðîðåòèíàëüíîãî ïîÿñ-
êà (ÍÐÏ) è ñîîòíîøåíèå ýêñêàâàöèÿ/äèñê (Ý/Ä).

Èç 35 ïàöèåíòîâ 20 áûëî æåíùèí è 15 - ìóæ÷èí, â âîç-
ðàñòå îò 40 äî 75 ëåò, ñ îñòðîòîé çðåíèÿ 0,1-1,0. Òîíîìåò-
ðè÷åñêèå ïîêàçàòåëè ÂÃÄ ñîñòàâèëè Pt îò 18 äî 24
ìì.ðò.ñò. (ïî Ìàêëàêîâó).

Ïîëó÷åííûå â ðåçóëüòàòå èññëåäîâàíèÿ äàííûå îáðà-
áàòàíû â ïðîãðàììå Exel-Formula Average.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ó 34 ïàöèåíòîâ èç 35
îòìå÷àëàñü ïîëîæèòåëüíàÿ äèíàìèêà ñóáúåêòèâíûõ
îùóùåíèé è îáúåêòèâíûõ ïîêàçàòåëåé. Êðîìå òîãî,
ïàöèåíòû îòìå÷àëè óëó÷øåíèå îáùåãî ñîñòîÿíèÿ. Ïî-
êàçàòåëè ñâåòî÷óâñòâèòåëüíîñòè ïîëåé çðåíèÿ ïî ïå-
ðèìåòðó Humphrey è Medmont studio ïðèâåäåíû â òàá-
ëèöàõ 1 è 2.

Òàáëèöà 1. Ïîêàçàòåëè ñâåòî÷óâñòâèòåëüíîñòè ïîëåé çðåíèÿ
ïî ïåðèìåòðó Humphrey äî è ïîñëå ëå÷åíèÿ áîëüíûõ

Ïîêàçàòåëè äî ëå÷åíèÿ 
n=49 

ïîñëå ëå÷åíèÿ 
n=49 

MD db I – 4,56 
II – 8,54 

III – 17,15 

I-3,87 
II – 7,57 

III – 14,36 
Pt 18-24 18-24 
 ïðèìå÷àíèÿ: MD (Mean deviation) - ñðåäíÿÿ ðàçíèöà ñâåòî÷óâñòâèòåëüíîñòè ñåò÷àòêè ñóáúåêòà è

âîçðàñòíîé íîðìû; ðt - òîíîìåòðè÷åñêèå ïîêàçàòåëè ÂÃÄ (òîíîìåòð Ìàêëàêîâà 10 ãð.); n - êîëè÷åñòâî
ãëàç; db - äåöèáåë
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Áîëüíûå áûëè ðàçäåëåíû íà 3 ãðóïïû ïî êëàññèôèêà-
öèè Hodapp, ïðåäëîæåííîé Åâðîïåéñêîé ãëàóêîìíîé
àññîöèàöèåé (ïî ðåçóëüòàòàì èññëåäîâàíèÿ íà ïåðèìåò-
ðå Humphrey) [6].

Ñîãëàñíî äàííûì, ïîëó÷åííûì ïî íàøåé ñõåìå, â I
ãðóïïå áîëüíûõ íàáëþäàëèñü: óìåðåííàÿ äåêîëîðàöèÿ,
ïîäîçðèòåëüíàÿ ýêñêàâàöèÿ, ïåðèïàïèëëÿðíàÿ àòðîôèÿ
â çîíû - 25 ãëàç, ëîêàëüíîå ïîâðåæäåíèå ÍÐÏ - 10 ãëàç,
ïîëîñ÷àòûå ãåìîððàãèè - 5 ãëàç, ñîîòíîøåíèå Ý/Ä â
ñðåäíåì ñîñòàâèëî 0,5-0,6.

Âî II ãðóïïå áîëüíûõ îòìå÷àëèñü: óìåðåííàÿ äåêîëî-
ðàöèÿ - 15 ãëàç, ïîäîçðèòåëüíàÿ ýêñêàâàöèÿ - 5 ãëàç, ãëà-
óêîìíàÿ -10 ãëàç, ïåðèïàïèëëÿðíàÿ àòðîôèÿ â çîíû - 15
ãëàç, ëîêàëüíîå ïîâðåæäåíèå ÍÐÏ - 11 ãëàç, ïîëîñ÷àòûå
ãåìîððàãèè - 6 ãëàç, ñóæåíèå àðòåðèè ñåò÷àòêè - 4 ãëàçà,
ñîîòíîøåíèå Ý/Ä=0,6-0,7.

Â III ãðóïïå áîëüíûõ - óìåðåííàÿ äåêîëîðàöèÿ - 3 ãëàçà,
ñåðûé äèñê - 8 ãëàç, ýêñêàâàöèÿ ãëàóêîìíàÿ – 11ãëàç, ïå-
ðèïàïèëëÿðíàÿ àòðîôèÿ β çîíû - 11 ãëàç, α çîíû - 2 ãëà-
çà, ëîêàëüíîå è äèôôóçíîå ïîâðåæäåíèå ÍÐÏ - 11 ãëàç,
ïîëîñ÷àòûå ãåìîððàãèè - 4 ãëàçà, ñóæåíèå àðòåðèè ñåò-
÷àòêè - 5 ãëàç, ñîîòíîøåíèå Ý/Ä=0,7-0,8.

Ñîñòîÿíèå äèñêà çðèòåëüíîãî íåðâà ó 8 (14 ãëàç) ïàöèåí-
òîâ, èññëåäîâàííûõ íà êîìïüþòåðíîì ïåðèìåòðå Medmont
studio âûÿâèëî óìåðåííóþ äåêîëîðàöèþ - 10 ãëàç, ñåðûé
äèñê - 4; ïîäîçðèòåëüíóþ ýêñêàâàöèþ - 8, ãëàóêîìíóþ ýê-
ñêàâàöèþ - 6; ïåðèïàïèëëÿðíóþ àòðîôèþ β çîíû - 13 ãëàç,
α  çîíû - 1; ëîêàëüíîå ïîâðåæäåíèå ÍÐÏ - 13 ãëàç, äèôôóç-
íîå - 1; ïîëîñ÷àòûå ãåìîððàãèè - 4 ãëàçà; ñóæåíèå àðòå-
ðèé ñåò÷àòêè - 4 ãëàçà; ñîîòíîøåíèå Ý/Ä=0,5-0,6 - 8 ãëàç,
Ý/Ä=0,7-0,8 - 6 ãëàç.

Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé ñëåäóåò çàê-
ëþ÷èòü, ÷òî ìèëäðîíàò óëó÷øàåò çðèòåëüíûå ôóíêöèè
áîëüíûõ ãëàóêîìîé ñ íîðìàëüíûì äàâëåíèåì, â ÷àñò-
íîñòè, ïîêàçàòåëè ñâåòî÷óâñòâèòåëüíîñòè ñåò÷àòêè ïî
äàííûì ñòàòè÷åñêîé ïåðèìåòðèè.

Ïî îáúåêòèâíûì äàííûì, êðîìå óëó÷øåíèÿ ïîêàçà-

òåëåé êîìïüþòåðíîé ïåðèìåòðèè, îòìå÷åíî óëó÷øå-
íèå îáùåãî ñîñòîÿíèÿ.

Ëå÷åíèå ìèëäðîíàòîì ïî ñðàâíåíèþ ñ äðóãèìè äîðî-
ãîñòîÿùèìè ïðåïàðàòàìè, êîòîðûå íàïðàâëåíû íà óëó÷-
øåíèå è ñòàáèëèçàöèþ ãëàóêîìíûõ ïðîöåññîâ, áîëåå
äîñòóïåíî äëÿ áîëüøèíñòâà áîëüíûõ. Ìû ðåêîìåíäó-
åì ïðèìåíÿòü ìèëäðîíàò â îôòàëüìîëîãèè ïðè ïåðâè÷-
íîé îòðûòî óãîëüíîé ãëàóêîìå ñ íîðìàëèçîâàííûì
âíóòðèãëàçíûì äàâëåíèåì è ïðè ãëàóêîìå ñ íîðìàëü-
íûì äàâëåíèåì.
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Òàáëèöà 2. Ïîêàçàòåëè ñâåòî÷óâñòâèòåëüíîñòè ïîëåé çðåíèÿ
ïî ïåðèìåòðó Medmont studio äî è ïîñëå ëå÷åíèÿ áîëüíûõ

Ïîêàçàòåëè äî ëå÷åíèÿ 
n=14 

ïîñëå ëå÷åíèÿ 
n=14 

OD 
PD 

0,53 
3,51* 

1,23 
2,91* 

Pt 18 -24 18 – 24 
 ïðèìå÷àíèå: OD (Overall defect) - ñðåäíèé äåôåêò èëè ðàçíèöà ñâåòî÷óâñòâèòåëüíîñòè ñåò÷àòêè ñóáúåê-

òà è âîçðàñòíîé íîðìû; PD (Pattern defect) - äåôåêò êîíêðåòíîãî ïðèìåðà èëè îïðåäåëåíèå ñòåïåíè
ëîêàëüíîãî ïîâðåæäåíèÿ ïîëÿ çðåíèÿ ñóáúåêòà; ðt - ïîêàçàòåëè ÂÃÄ (ïî òîíîìåòðó Ìàêëàêîâà 10 ãð.);
n - êîëè÷åñòâî ãëàç
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SUMMARY

NEUROPROTECTIVE  TREATMENT  OF  PATIENTS
WITH  NORMAL  TENSION  GLAUCOMA

Golovachova M.

Department of Eye Diseases, Georgian State Medical Academy;
Eye Clinic “Mzera” and Eye Clinic “Optimed”, Tbilisi, Georgia

We used antiischemic cardiovascular preparation mildronat as
neuroprotective and cytoprotective therapy to treat and pre-
vent glaucomatous optic neuropathy. Prescription of  mildronat
was given to 35 patients.

From 35 patients 20 were women and 15 men, at the age 40-75,
visual acuity 0.1-1.0, Pt=18-24, treatment course 2,5-3 months.
Before and after treatment patients were observed with routine
methods (visometry, tonometry, determinig visual field on gold-
man spheroperymeter) and besides that on automated static
perimetry Humphrey (30-2; 24-2; Armally) and Medmont stu-
dio (Glaucoma test; Full test). Also we used method of biomi-
croophtalmoscopy by positive lens +83 dptr on slit lamp and
described optic nerve head with our scheme.

According to the subjective and objective data positive dynam-
ics were signed in 34 patients (63 eyes), negative dynamics in 1
patient (2 eyes).

Glaucoma is medical and social problem in many countries. With
the difference of expensive methods in prevention and treatment
of glaucomatous optic neuropathy, using a mildronat as neuropro-
tective and cytoprotective drug is available for the majority of
glaucoma patients. We recommend using mildronat in patients
with primary open angle glaucoma with normolised intraocular
pressure and in patients with normal tension glaucoma.

Key words: glaucomatous optic neurophaty, neuroprotection,
normal pressure glaucoma , static perimetry, mildronat.

ÐÅÇÞÌÅ

ÍÅÉÐÎÏÐÎÒÅÊÒÎÐÍÎÅ  ËÅ×ÅÍÈÅ  ÃËÀÓÊÎÌÛ  Ñ
ÍÎÐÌÀËÜÍÛÌ  ÄÀÂËÅÍÈÅÌ

Ãîëîâà÷åâà Ì.Î.

Ãðóçèíñêàÿ ãîñóäàðñòâåííàÿ ìåäèöèíñêàÿ àêàäåìèÿ, êàôåä-
ðà ãëàçíûõ áîëåçíåé; Ãëàçíàÿ êëèíèêà “Ìçåðà”; Ãëàçíàÿ
êëèíèêà “Îïòèìåäè”

Äëÿ ëå÷åíèÿ è ïðîôèëàêòèêè ãëàóêîìíîé îïòè÷åñêîé íåéðî-
ïàòèè (ÃÎÍ) íàìè ïðèìåíåí àíòèèøåìè÷åñêèé êàðäèîâàñêó-
ëÿðíûé ïðåïàðàò ìèëäðîíàò, êîòîðûé îáëàäàåò íåéðîïðî-
òåêòîðíûì è öèòîïðîòåêòîðíûì äåéñòâèåì. Ìèëäðîíàò áûë
íàçíà÷åí 35-è áîëüíûì ñ íîðìîòåíçèâíîé ãëàóêîìîé.

Èç 35 áîëüíûõ (65 ãëàç) 20 áûëî æåíùèí è 15 - ìóæ÷èí, â
âîçðàñòå îò 40 äî 75 ëåò. Äî è ïîñëå ëå÷åíèÿ äèíàìè÷åñêèå
íàáëþäåíèÿ, êðîìå ðóòèííûõ ìåòîäîâ, ïðîâîäèëèñü íà àâ-
òîìàòè÷åñêîì ñòàòè÷åñêîì ïåðèìåòðå Humphrey (ñ ïðîãðàì-
ìàìè 30-2; 24-2; Armally) è Medmont studio (ñ ïðîãðàììàìè
Glaucoma test; Full test).

Ïî äàííûì ñóáúåêòèâíûõ è îáúåêòèâíûõ îáñëåäîâàíèé ïî-
ëîæèòåëüíàÿ äèíàìèêà íàáëþäàëàñü ó 34 áîëüíûõ (63 ãëàçà),
îòðèöàòåëüíàÿ - ó îäíîãî (2 ãëàçà).

Â îòëè÷èå îò äðóãèõ äîðîãîñòîÿùèõ ìåòîäîâ ëå÷åíèÿ è
ïðîôèëàêòèêè ÃÎÍ, ïðèìåíåíèå ìèëäðîíàòà, êàê íåéðî-
ïðîòåêòîðà è öèòîïðîòåêòîðà, äîñòóïíî äëÿ áîëüøèíñòâà
áîëüíûõ ñ ãëàóêîìîé. Ðåçóëüòàòû íàøèõ èññëåäîâàíèé ïî-
çâîëÿþò ðåêîìåíäîâàòü ïðèìåíåíèå ìèëäðîíàòà ïðè ïåð-
âè÷íîé îòêðûòîóãîëüíîé ãëàóêîìå ñ íîðìàëèçîâàííûì
âíóòðèãëàçíûì äàâëåíèåì è ïðè ãëàóêîìå ñ íîðìàëüíûì
äàâëåíèåì.

Ðåöåíçåíò: ä.ì.í., ïðîô. È.Í. Áåðàäçå

Íàó÷íàÿ ïóáëèêàöèÿ

ÄÈÍÀÌÈÊÀ ÈÇÌÅÍÅÍÈÉ ÎÊÎËÎÍÎÑÎÂÛÕ ÏÀÇÓÕ È ÁÀÐÀÁÀÍÍÎÉ
ÏÎËÎÑÒÈ Ó ÄËÈÒÅËÜÍÎ ÈÍÒÓÁÈÐÎÂÀÍÍÛÕ ÁÎËÜÍÛÕ

Äæàïàðèäçå Ê.Ñ.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà óõî-ãîðëà-íîñà

Èçâåñòíî, ÷òî íîñîâîå äûõàíèå èìååò áîëüøîå çíà÷å-
íèå äëÿ íîðìàëüíîãî ôóíêöèðîâàíèÿ îêîëîíîñîâûõ
ïàçóõ è áàðàáàííîé ïîëîñòè.

Äëÿ íîðìàëüíîãî ôóíêöèîíèðîâàíèÿ ýòèõ àíàòîìè÷åñ-
êèõ ñòðóêòóð íåîáõîäèìî ïðèñóòñòâèå â íèõ íîðìàëü-
íîãî àòìîñôåðíîãî äàâëåíèÿ, ÷òî â ïåðâóþ î÷åðåäü
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ðåãóëèðóåòñÿ ôóíêöèåé åñòåñòâåííûõ ïðîòîêîâ íîñî-
âûõ ïàçóõ è åâñòàõèåâîé òðóáû, îáåñïå÷èâàÿ íîðìàëü-
íóþ àýðàöèþ è äðåíàæ. Ýòîò ïðîöåññ îñóùåñòâëÿåòñÿ
åñòåñòâåííûìè ïðîòîêàìè åâñòàõèåâîé òðóáû è äîïîë-
íèòåëüíûõ ïàçóõ [6].

Óëó÷øåíèþ äðåíàæà ñïîñîáñòâóåò îòñàñûâàþùåå âîçäåé-
ñòâèå âäûõàåìîãî âîçäóõà. Âîðñèíî÷íûé àïïàðàò ìåðöà-
þùåãî ýïèòåëèÿ ïàçóõ âìåñòå ñî ñëèçèñòîé îáîëî÷êîé
ñîçäàþò ìóêîöèëèàðíóþ òðàíñïîðòíóþ ñèñòåìó [9].

Àêòèâíîå äâèæåíèå âîðñèíîê ìåðöàþùåãî ýïèòåëèÿ îáåñ-
ïå÷èâàåò ïåðåõîä ñëèçèñòîé âìåñòå ñî ñëóùèâøèì ýïèòå-
ëèåì, à òàêæå ó÷àñòâóåò â âûäåëåíèè ñëèçè  ñ  ìèêðîîðãà-
íèçìàìè ñî äíà ïàçóõè ê íîñó åñòåñòâåííûì õîäîì [1].

Èç ïàçóõ çà ñóòêè âûäåëÿåòñÿ ïî÷òè 500 ìë ñåêðåòà. Ñî-
ãëàñíî äàííûì ýêñïåðèìåíòàëüíûõ íàáëþäåíèé [6] ôóí-
êöèÿ ìóêîöèëèàðíîé òðàíñïîðòíîé ñèñòåìû çàâèñèò îò
óñëîâèé àýðàöèè.

Çàêóïîðêà åñòåñòâåííûõ ïðîòîêîâ è óìåíüøåíèå êîëè-
÷åñòâà êèñëîðîäà âûçûâàþò îòðèöàòåëüíîå äàâëåíèå â
ïàçóõàõ, óñèëèâàåòñÿ ïðîíèöàåìîñòü ñòåíîê êðîâåíîñ-
íûõ ñîñóäîâ è íà÷èíàåòñÿ òðàíññóäàöèÿ [6]. Íàðÿäó ñ
ýòèì, ïðè óìåíüøåíèè äàâëåíèÿ â áàðàáàííîé ïîëîñòè
ïî ñðàâíåíèþ ñ íàðóæíûì ñëóõîâûì êàíàëîì, ðàçäðà-
æàåòñÿ ïðîõîäÿùàÿ â íåì áàðàáàííàÿ ñòðóíà, óñèëèâà-
åòñÿ ñåêðåöèÿ ñëþííûõ æåëåç è âñëåä çà ýòèì âîçíèêàåò
ãëîòàòåëüíûé àêò, ÷òî ñïîñîáñòâóåò îòêðûòèþ ïðîñâåòà
ñëóõîâîé òðóáû, âîçäóõ ïðîíèêàåò â áàðàáàííóþ ïîëîñòü
è âîññòàíîâëèâàåòñÿ àòìîñôåðíîå ðàâíîâåñèå âîçäóõà ñ
îáîèõ ñòîðîí áàðàáàííîé ïåðåãîðîäêè [9]. Ïðè íàðóøå-
íèè àýðàöèè, ïðîíèêíîâåíèå âîçäóõà â áàðàáàííóþ ïî-
ëîñòü ïðåêðàùàåòñÿ, íàõîäÿùèéñÿ â íåì âîçäóõ âñàñûâà-
åòñÿ è â áàðàáàííîé ïîëîñòè äàâëåíèå ñòàíîâèòñÿ îòðè-
öàòåëüíûì. Àòìîñôåðíûé âîçäóõ, íàõîäÿùèéñÿ â íàðóæ-
íîì ñëóõîâîì êàíàëå, äàâèò íà áàðàáàííóþ ïåðåïîíêó
è âûçûâàåò åãî âíóòðåííèé èçãèá. Êðîìå òîãî, ïðè ïàäå-
íèè äàâëåíèÿ â áàðàáàííîé ïîëîñòè ðàñøèðÿþòñÿ êðî-
âåíîñíûå ñîñóäû è, òàêæå êàê â äîïîëíèòåëüíûõ ïàçóõàõ,
ïîâûøàåòñÿ ïðîíèöàåìîñòü èõ ñòåíîê è âûäåëÿåòñÿ
òðàíññóäàò [3]. Èçâåñòíî, ÷òî òðàíññóäàò ÿâëÿåòñÿ îòëè÷-
íîé ñðåäîé äëÿ ðàçìíîæåíèÿ áàêòåðèé è ðàçâèòèÿ ãíîé-
íîâîñïàëèòåëüíûõ ïðîöåññîâ.

Ïðè óñóãóáëåíèè èçãèáà áàðàáàííîé ïåðåïîíêè è ñêîï-
ëåíèè æèäêîñòè â áàðàáàííîé ïîëîñòè, ïîâûøàåòñÿ ñî-
ïðîòèâëÿåìîñòü ðàñïðîñòðàíåíèÿ çâóêîâûõ âîëí, âñëåä-
ñòâèå ÷åãî â áàðàáàííîé ïîëîñòè ðàçâèâàåòñÿ àäãåçèâ-
íûé ïðîöåññ ñ ðåçêèì ïîíèæåíèåì ñëóõà [4].

Ïðè èíòóáàöèè îòñóòñòâóåò íîñîâàÿ âåíòèëÿöèÿ. Äëè-
òåëüíàÿ èíòóáàöèÿ, êîòîðàÿ ÷àùå âñòðå÷àåòñÿ ó áîëü-
íûõ â îòäåëåíèÿõ ðåàíèìàöèè è èíòåíñèâíîé òåðàïèè,
íàðóøàåò ïîñòóïëåíèå ïîòîêà âîçäóõà â äîïîëíèòåëü-

íûå ïàçóõè íîñà [5] è áàðàáàííîé ïîëîñòè,  ÷òî ïðåïÿò-
ñòâóåò ïðîöåññó àýðàöèè è äðåíàæà â äàííûõ ñòðóêòó-
ðàõ [7], ñïîñîáñòâóÿ ðàçâèòèþ ïàòîëîãè÷åñêèõ èçìåíå-
íèé â äîïîëíèòåëüíûõ ïàçóõàõ íîñà è áàðàáàííîé ïî-
ëîñòè.

Êàê èçâåñòíî, ïðè íàðóøåíèè ïîñòóïëåíèÿ åñòåñòâåí-
íûõ ïîòîêîâ âîçäóõà â äîïîëíèòåëüíûå ïàçóõè íîñà è
çàáîëåâàíèÿõ åâñòàõèåâîé òðóáû, â ïàçóõàõ è â áàðàáàí-
íîé ïîëîñòè ðàçâèâàþòñÿ ïàòîëîãè÷åñêèå èçìåíåíèÿ.

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå ñî-
ñòîÿíèÿ äîïîëíèòåëüíûõ ïàçóõ íîñà è áàðàáàííîé ïî-
ëîñòè ó äëèòåëüíîèíòóáèðîâàííûõ áîëüíûõ.

Ìàòåðèàë è ìåòîäû.  Ó 67 èíòóáèðîâàííûõ áîëüíûõ
èçó÷àëè äåéñòâèå äëèòåëüíîãî íàçî- è îðîòðàõåàëüíîãî
çîíäèðîâàíèÿ äîïîëíèòåëüíûõ ïàçóõ íîñà è áàðàáàí-
íîé ïîëîñòè. 18-è ïàöèåíòàì èíòåíñèâíîé òåðàïèè ïðî-
âåëè óëüòðàçâóêîâîå îáñëåäîâàíèå ïàçóõ âåðõíåé ÷åëþ-
ñòè. Ó 35-è áîëüíûõ îáñëåäîâàëè ôóíêöèþ áàðàáàííîé
ïîëîñòè ñ ïîìîùüþ àêóñòè÷åñêîé èìïåäàíñîìåò-
ðèè [2]. 27-è áîëüíûì ïðîâåëè áàêòåðèîëîãè÷åñêîå èçó-
÷åíèå âûäåëåíèÿ èç íîñà.

Ó äëèòåëüíîèíòóáèðîâàííûõ áîëüíûõ ñ ïîìîùüþ êîì-
ïüþòåðíîé òîìîãðàôèè èçó÷àëè ñîñòîÿíèå äîïîëíè-
òåëüíûõ ïàçóõ íîñà.

Èññëåäîâàíèÿ ïðîâîäèëè íà ïåðâûé, òðåòèé è ïÿòûé
äåíü èíòóáàöèè è ïîâòîðÿëè ðàç â íåäåëþ.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ê êîíöó èññëåäîâàíèÿ ó
âñåõ áîëüíûõ, êðîìå îäíîãî, îòìå÷àëèñü èçìåíåíèÿ â
âåðõíå÷åëþñòíîé ïàçóõå íîñà. Óæå íà ïÿòûé äåíü èíòó-
áàöèè èçìåíåíèÿ ïîÿâèëèñü â ãàéìîðîâîé ïàçóõå, à
ïàòîëîãèÿ ýòìîèäíîé ïàçóõè âûÿâëåíà íà 2-3-é äíè, â
îñíîâíîì, ó íåèðîõèðóðãè÷åñêèõ áîëüíûõ, êîòîðûì
ïðîâåëè êîìïüþòåðíóþ òîìîãðàôèþ. Â ýòîì îòäåëå-
íèè íàìè íàáëþäàëèñü 27 áîëüíûõ. Ó âñåõ îòìå÷àëîñü
çàòüìåíèå ïàçóõ. Â ýòèõ ñëó÷àÿõ ðåäêî ïðèìåíÿëè ìå-
òîä íàçîòðàõåàëüíîé èíòóáàöèè è ïîýòîìó íàì íå óäà-
ëîñü ñðàâíèòü äåéñòâèå íàçî- è îðîòðàõåàëüíîãî çîíäè-
ðîâàíèÿ íà îáðàçîâàíèå ñèíóñèòà. Âñåì áîëüíûì áûë
ïîñòàâëåí íàçîãàñòðàëüíûé çîíä. Íàáëþäåíèå âûÿâû-
ëî, ÷òî íà ñòîðîíå, íà êîòîðîé âñòàâëåí çîíä, ïàòîëîãèÿ
ïàçóõè âûÿâëÿëàñü áîëåå îò÷åòëèâî, òàê êàê äàâëåíèå
çîíäà íà ñëèçèñòóþ íîñà âûçûâàåò ðàçäðàæåíèå, îòåê è
â ïîñëåäóþùåì åå ìàöåðàöèþ, ïîâûøàÿ âåðîÿòíîñòü
ðàçâèòèÿ ïàòîëîãè÷åñêîãî ïðîöåññà.

Èññëåäîâàíèå áàðàáàííîé ïîëîñòè ïðîâåäåíî 35-è
áîëüíûì íà ïåðâûé, âòîðîé è ÷åòâåðòûé äíè èíòóáà-
öèè. Óæå íà âòîðûå ñóòêè áûë âûÿâëåí äâóõñòîðîííèé
åâñòàõèèò, à íà ÷åòâåðòûå ñóòêè â ñðåäíåì óõå ñêîïè-
ëàñü æèäêîñòü.



42

ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Íàçîãàñòðàëüíûé çîíä âûçûâàë ÿâíûå èçìåíåíèÿ â áà-
ðàáàííîé ïîëîñòè.Íàáëþäåíèå ïîêàçàëî, ÷òî íà ñòîðî-
íå, ãäå áûë óñòàíîâëåí  çîíä, ïîÿâëÿëñÿ ýêññóäàò  ðàíü-
øå è â áîëüøåì êîëè÷åñòâå.

Èññëåäîâàíèå ïðîâîäèëè è ïîñëå ýêñòóáàöèè. Èç 35-è
áîëüíûõ ó 8-è ýêññóäàò óìåíüøèëñÿ è ÷åðåç íåäåëþ
ñîâåðøåííî èç÷åç. Îñòàëüíûì ïîòðåáîâàëîñü êîíñåð-
âàòèâíîå ëå÷åíèå.

Ðåçóëüòàòû ïðîâåäåííîãî èññëåäîâàíèÿ âûÿâèëè çíà-
÷åíèå àýðàöèè è äðåíàæà ñðåäíåãî óõà ñ ïîìîùüþ åâ-
ñòàõèåâîé òðóáû äëÿ åãî íîðìàëüíîãî ôóíêöèîíèðî-
âàíèÿ. Ââèäó äèñôóíêöèè åâñòàõèåâîé òðóáû ñîçäàåòñÿ
âûñîêàÿ îïàñíîñòü ðàçâèòèÿ èíôåêöèè â ñðåäíåì óõå.
Ïîýòîìó, âî èçáåæàíèå óêàçàííûõ îñëîæíåíèé,íåîá-
õîäèìî ðàçðàáîòàòü ìåòîä ïðåâåíöèè è ñàíàöèè äëÿ
òàêèõ áîëüíûõ. Â óñëîâèÿõ äëèòåëüíîé èíòóáàöèè, ïðè
ñàíàöèè ïîëîñòè íîñà, ó áîëüíûõ îòìå÷àëîñü îáèëü-
íîå âûäåëåíèå èç íîñà, êîòîðîå ñî âðåìåíåì èç ñåðîç-
íî – ñëèçèñòîé ïåðåõîäèëî â ñåðîçíî-ãíîéíûé.

Ñëåäóåò òàêæå îòìåòèòü, ÷òî, íåçàâèñèìî îò äèàãíîçà,
ïðè ïîñòóïëåíèè â èíòåíñèâíóþ òåðàïèþ è îòäåëåíèå
ðåàíèìàöèè ó áîëüíûõ íà ÷åòâåðòûé  -ïÿòûé äíè ïîñëå
èíòóáàöèè îòìå÷àëèñü ñóáôåáðèëüíûå èëè ôåáðèëü-
íûå òåìïåðàòóðíûå ðåàêöèè.

Ó 22-õ áîëüíûõ ïðîâåëè áàêòåðèîëîãè÷åñêîå èññëåäî-
âàíèå âûäåëåíèÿ èç íîñà. Ó 10 áîëüíûõ âûñåÿëàñü
Pseudomonas aeruginosa , ó 8 - Escherichia coli ñ áîëü-
øèì ðîñòîì, à ó îñòàëüíûõ 4-õ - Staphylococcus aureus.

Íàøè èññëåäîâàíèÿ ïîêàçàëè, ÷òî ó äëèòåëüíîèíòóáè-
ðîâàííûõ áîëüíûõ îò÷åòëèâî âûÿâëÿåòñÿ ñêëîííîñòü ê
ïîëèñèíóñèòàì è åâñòàõèèòàì, ÷òî ìîæåò ÿâèòüñÿ ïðè-
÷èíîé ðàçâèòèÿ òàê íàçûâàåìîé "áåçïðè÷èííîé" ëèõî-
ðàäêè è äàæå õðîíèîñåïñèñà [8]. Äëÿ èçáåæàíèÿ òàêèõ
ñåðüåçíûõ îñëîæíåíèé, íàìè ïðåäïðèíÿòà ïîïûòêà ðàç-
ðàáîòàòü óëó÷øåííûé ìåòîä ñàíàöèè íîñîâîé ïîëîñòè.

Ïî ïðåäëîæåííîé íàìè ñõåìå öåëåñîîáðàçíî îñóùå-
ñòâëÿòü ñàíàöèþ íîñîâîé ïîëîñòè åæåäíåâíî,  õîòÿ áû
1 ðàç, à ïðè çàòüìåíèè â ïàçóõàõ - 2 è áîëåå ðàçà â ñóòêè.

Çàìåíó íàçîãàñòðàëüíîãî çîíäà æåëàòåëüíî ïðîâîäèòü
÷åðåç äåíü ïî î÷åðåäè â êàæäîì íîñîâîì ïðîõîäå âî
èçáåæàíèå îñëîæíåíèé, ìåñòà äàâëåíèÿ çîíäîâ, æåëà-
òåëüíî îáðàáàòûâàòü àíòèñåïòè÷åñêèìè ðàñòâîðàìè.

Ñâîåîáðàçíîãî óõîäà òðåáóþò îðîòðàõåàëüíûå è íàçî-
òðàõåàëüíûå òðóáêè.

Äëÿ ñîçäàíèÿ îòðèöàòåëüíîãî äàâëåíèÿ â íîñîâîé ïîëî-
ñòè öåëåñîîáðàçíî ïðèìåíÿòü ÿìèê – êàòåòåð è èñõîäÿ
èç ýòîãî - çàäåéñòâîâàíèå ìóêîöèëèàðíîãî òðàíñïîðòà.
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SUMMARY

DYNAMICS  OF  PARANASAL  SINUS  AND  TYMPANIC  MEMBRANE
CHANGES  IN  PROLONGELY  INTUBATED  PATIENTS

Japaridze K.

Department of oto-rhyno-laryngology, Tbilisi State Medical University

67 prolongely intubated patients from intensive care unit were
under our observation.

Were performed ultrasound examination and CT scan of parana-
sal sinuses in prolongely intubated patients.



GEORGIAN MEDICAL NEWS
No 2 (131) Ôåâðàëü, 2006 ãîä

© GMN 43

In the same patients it was performed the examination of tympanic
cavity by acoustic impendansometry. Also was performed bacterio-
logic examination of nasal discharge in prolongely intubated patients.

Our investigations showed, that in prolongely intubated patients
there is a high risk of development of polysinusitis and evstachi-
tis, which can lead to so called fever of unknown origin and even
to chronic sepsis.

According to the authors, sanitation of nasal cavity must be

performed every day at least 1 time, and if there is the shade – at
least 2 times every day. To create the negative pressure, it is
rational to use iamic - catheter and, through which activation of
mucocilliary transport is performed.

Changing of nasogastral probe is rational after one day by turns
in each nasal pass. It is rational to cleanse places of pressing of
these probes with the antiseptic solutions.

Key words: paranasal sinus, intubated patients, ultrasound, CT.

Ïîä íàøèì íàáëþäåíèåì íàõîäèëèñü 67 äëèòåëüíîèíòóáè-
ðîâàííûõ áîëüíûõ èíòåíñèâíîé òåðàïèè è ðåàíèìàöèîííîãî
îòäåëåíèÿ.

Ïðîâåäåíî óëüòðàçâóêîâîå îáñëåäîâàíèå, êîìïüþòåðíàÿ
òîìîãðàôèÿ äîïîëíèòåëüíûõ ïàçóõ íîñà, èññëåäîâàíèå áà-
ðàáàííîé ïîëîñòè ñ ïîìîùüþ àêóñòè÷åñêîé èìïåäàíñîìåò-
ðèè è áàêòåðèîëîãè÷åñêîå îáñëåäîâàíèå âûäåëåíèé èç íîñà.

Âûÿâëåíà ñêëîííîñòü ê ïîëèñèíóñèòàì è åâñòàõèèòàì, ÷òî
âïîñëåäñòâèè ìîæåò ÿâèòñÿ ïðè÷èíîé òàê íàçûâàåìîé "áåç-
ïðè÷èííîé" ëèõîðàäêè è äàæå õðîíèîñåïñèñà.

Íàó÷íàÿ ïóáëèêàöèÿ

ÕÀÐÀÊÒÅÐÍÛÅ ÈÇÌÅÍÅÍÈß ÊÎÆÈ È ÅÅ ÏÐÈÄÀÒÊÎÂ ÏÐÈ ÑÀÕÀÐÍÎÌ ÄÈÀÁÅÒÅ

Íèêîëåèøâèëè Ë.Ð., Êóðàøâèëè Ð.Á., Âèðñàëàäçå Ä.Ê., Õà÷àïóðèäçå Í.Ã., Êóðàøâèëè Ë.Ð.

Öåíòð äèàáåòà, Òáèëèñè

Ïðè ñàõàðíîì äèàáåòå (ÑÄ) íà êîæå è åå ïðèäàòêàõ îáðà-
çóþòñÿ ðàçíîãî ðîäà èçìåíåíèÿ, ñðåäè êîòîðûõ íåêîòî-
ðûå ïðîãíîçèðóþò îñëîæíåíèå äèàáåòà, äðóãèå - ïðè-
íèìàþò íåïîñðåäñòâåííîå ó÷àñòèå â èõ ôîðìèðîâàíèè.
Íà ñåãîäíÿøíèé äåíü ýòèì èçìåíåíèÿì íå óäåëÿåòñÿ äîë-
æíîãî âíèìàíèÿ, õîòÿ èõ ïðåâåíöèÿ ïîçâîëèò èçáåæàòü
ìíîãèõ ñåðüåçíûõ ïðîáëåì, ñâÿçàííûõ ñ îñëîæíåíèÿìè
äèàáåòà, â ïåðâóþ î÷åðåäü, ñ äèàáåòè÷åñêîé ñòóïíåé. Âû-
øåèçëîæåííîå ñòàâèò ïåðåä íåîáõîäèìîñòüþ ñâîåâðå-
ìåííî ó÷èòûâàòü âñå èçìåíåíèÿ êîæè è åå ïðèäàòêîâ

ïðè ÑÄ, èç íèõ îñîáîå âíèìàíèå óäåëÿåòñÿ ñóõîñòè, íà-
ðîñòàì è ìîçîëÿì (ãèïåðêåðàòîçíûå ó÷àñòêè), öàðàïè-
íàì è òðåùèíàì. Ñëåäóåò çàìåòèòü, ÷òî ýòè ïîâðåæäå-
íèÿ àññîöèèðóþòñÿ ñ äèàáåòè÷åñêîé íåéðîïàòèåé è àí-
ãèîïàòèåé, à ïðè ÑÄ ìîçîëü ñ÷èòàåòñÿ îñíîâíûì ðèñê
ôàêòîðîì ðàçâèòèÿ äèàáåòè÷åñêîé ÿçâû.

Ïðè÷èíîé ñóõîñòè êîæè ó áîëüíûõ äèàáåòîì ÿâëÿåòñÿ
àâòîíîìíàÿ íåéðîïàòèÿ, êîòîðàÿ âûçâàíà, â îñíîâíîì,
èçìåíåíèåì ñèìïàòè÷åñêîé èííåðâàöèè æèðîâûõ/ïî-

ÐÅÇÞÌÅ

ÄÈÍÀÌÈÊÀ  ÈÇÌÅÍÅÍÈÉ  ÎÊÎËÎÍÎÑÎÂÛÕ  ÏÀÇÓÕ  È  ÁÀÐÀÁÀÍÍÎÉ  ÏÎËÎÑÒÈ
Ó  ÄËÈÒÅËÜÍÎ  ÈÍÒÓÁÈÐÎÂÀÍÍÛÕ  ÁÎËÜÍÛÕ

Äæàïàðèäçå Ê.Ñ.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà óõî-ãîðîëà-íîñà

Íà îñíîâàíèè ðåçóëüòàòîâ ïðîâåäåííîãî èññëåäîâàíèÿ ðå-
êîìåíäóåòñÿ ïðîâåäåíèå ñàíàöèè íîñîâîé ïîëîñòè åæåäíåâ-
íî îäèí ðàç, ïðè çàòüìåíèè â ïàçóõàõ - ìèíèìóì 2 ðàçà â
ñóòêè. Äëÿ ñîçäàíèÿ îòðèöàòåëüíîãî äàâëåíèÿ â íîñîâîé
ïîëîñòè öåëåñîîáðàçíî ïðèìåíåíèå ÿìèê – êàòåòåðà è èñõîäÿ
èç ýòîãî - çàäåéñòâîâàíèå ìóêîöèëèàðíîãî òðàíñïîðòà.

Çàìåíó íàçîãàñòðàëüíîãî çîíäà æåëàòåëüíî ïðîèçâîäèòü ÷åðåç
äåíü ïî î÷åðåäè â êàæäîì íîñîâîì ïðîõîäå. Ìåñòà äàâëåíèÿ
çîíäîâ ñëåäóåò îáðàáàòûâàòü àíòèñåïòè÷åñêèìè ðàñòâîðàìè.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ø.Â. Äæàïàðèäçå
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òîâûõ æåëåç è àðòåðèî-âåíîçíûõ ñïëåòåíèé, íàðóøåíè-
åì ìèêðîöèðêóëÿöèè è óìåíüøåíèåì âûäåëåíèÿ
ïîòà/æèðà. Ñóõàÿ êîæà ïîäâåðæåíà îáðàçîâàíèþ òðå-
ùèí è öàðàïèí, ÷òî ñîçäàåò áëàãîïðèÿòíûå óñëîâèÿ,
òàê íàçûâàåìûå "âðàòà", äëÿ âõîäà áàêòåðèé. Òàêèì
îáðàçîì, ñóõàÿ êîæà íà ñòóïíå ÿâëÿåòñÿ îäíèì èç çíà-
÷èìûõ ôàêòîðîâ âîçíèêíîâåíèÿ èíôåêöèè.

Ñîãëàñíî ëèòåðàòóðíûì äàííûì ñóõàÿ êîæà âñòðå÷àåò-
ñÿ ó áîëüøèíñòâà áîëüíûõ ÑÄ òèïà 1 è 2, öàðàïèíû è
òðåùèíû - ñîîòâåòñòâåííî ó 33% è 29% áîëüíûõ [2].
Âåðîÿòíîñòü ïîâðåæäåíèÿ ñòóïíè îñîáåííî âûñîêà,
åñëè íàðÿäó ñ ñóõîé êîæåé èìååòñÿ è ìîçîëü.

Ìîçîëü ìîæåò ðàçâèòüñÿ êàê ïî ïðè÷èíå äèàáåòè-
÷åñêîé íåéðîïàòèè, òàê è âîçäåéñòâèÿ ìåõàíè÷åñ-
êîé òðàâìû (íàïðèìåð, óçêàÿ îáóâü) [4]. Ìîçîëü ïðè
ÑÄ òèïà 1 è 2 âîçíèêàåò ñîîòâåòñòâåííî ó 46% è 64%
ïàöèåíòîâ [2].

Íàëè÷èå ìîçîëè ãëàâíûé ðèñê-ôàêòîð âîçíèêíîâåíèÿ
ÿçâû [4], îñîáåííî, åñëè îíà âîçíèêëà ïî âûøåóêàçàí-
íîé ïåðâîé ïðè÷èíå. Ïîä ìîçîëüþ íà äèàáåòè÷åñêîé
ñòóïíå ÷àñòî âñòðå÷àåòñÿ íåéðîïàòè÷åñêàÿ ÿçâà. Îíà,
â îñíîâíîì, ëîêàëèçóåòñÿ ïîä îïîðíûìè òî÷êàìè êî-
ñòåé ñòóïíè è ïÿòêè. Êëàññè÷åñêè ïîâðåæäåíèå áûâà-
åò ãëóáîêèì, è äëÿ íåãî íå õàðàêòåðíà áîëü ââèäó ïî-
íèæåííîé ñåíñîðíîé ÷óâñòâèòåëüíîñòè. Ïîýòîìó ïðè
âûÿâëåíèè ãèïåðêåðàòîçíîé ïîâåðõíîñòè íåîáõîäèìî
óñòàíîâèòü - íå èìååòñÿ ëè ïîä íåé íåéðîïàòè÷åñêàÿ
ÿçâà [1].

Áîëüøîå âíèìàíèå ñëåäóåò óäåëÿòü îáíàðóæåííîìó íà
ôîíå äèàáåòà ãðèáêîâîìó çàáîëåâàíèþ ïðèäàòêà êîæè
- íîãòåé, â îñîáåííîñòè íà íîãå, è ëþáîìó èçìåíåíèþ
ôîðìû íîãòÿ.

Ïðè äèàáåòå ÷àñòî âñòðå÷àåòñÿ óòîëùåíèå íîãòåâîé
ïëåíêè, ÷òî çà÷àñòóþ âûçâàíî äåðìàòîìèêîçîì [1]. Äëÿ
áîëüíûõ ÑÄ õàðàêòåðíû æåëòûå íîãòè ñ ãëàäêîé ïîâåð-
õíîñòüþ, æåëòîé èëè æåëòîâàòî-çåëåíîâàòîé îêðàñêîé,
òåíäåíöèåé ê óòîëùåíèþ è ðåäêî îíèêîëèçèñó. Îíè ÷àùå
îáíàðóæèâàþòñÿ ó 1/3 áîëüíûõ äèàáåòîì 1 è 2 òèïîâ.
Îíè ÷àùå îáíàðóæèâàþòñÿ ó áîëüíûõ ÑÄ II òèïà, òî÷-
íûå äàííûå ïðîöåíòíîãî ñîîòíîøåíèÿ íå ñóùåñòâóþò.

Ëþáîå, äàæå íåçíà÷èòåëüíîå, èçìåíåíèå íîãòÿ íà
ôîíå äèàáåòè÷åñêîé ñòóïíè, ìîæåò ñòàòü ðåàëüíîé
ïðè÷èíîé èíôèöèðîâàíèÿ, ïîýòîìó áîëüøîå çíà÷å-
íèå ïðèäàåòñÿ ïðîôèëàêòè÷åñêîìó óõîäó çà íîãòÿìè
âî èçáåæàíèå èõ ïîâðåæäåíèÿ è ðåøåíèÿ âîçíèêøåé
ïðîáëåìû [3].

Ó áîëüíûõ ñàõàðíûì äèàáåòîì íà íèæíèõ êîíå÷íî-
ñòÿõ ðàçâèâàþòñÿ òàêèå ïîâðåæäåíèÿ êîæè, êîòîðûå
îòðàæàþò ñîñòîÿíèå â ýòîé ÷àñòè êðîâåíîñíûõ ñî-

ñóäîâ è íåðâîâ. Îïèñàíû áîëåå-ìåíåå ñïåöèôè÷åñ-
êèå ïîâðåæäåíèÿ êîæè, íåêîòîðûå èç êîòîðûõ íå
íóæäàþòñÿ â ëå÷åíèè, îäíàêî èõ âûÿâëåíèå èìååò
çíà÷åíèå äëÿ îöåíêè ñîñòîÿíèÿ êðîâåíîñíûõ ñîñó-
äîâ è íåðâîâ. Ê òàêèì èçìåíåíèÿì îòíîñÿòñÿ ïÿòíà
Ìåëèíà - íåáîëüøîãî ðàçìåðà (äèàìåòðîì <10 ìì),
ñâåòëî êîðè÷íåâûå, êðóãîâûå ïîâðåæäåíèÿ, êîòî-
ðûå, â îñíîâíîì, îáðàçóþòñÿ â îáëàñòè ãîëåíè ïîä
âîçäåéñòâèåì ëåãêèõ òðàâì ââèäó èçìåíåííîé ðåàê-
öèè òêàíè [6]. Ïÿòíà Ìåëèíà îáíàðóæèâàþòñÿ ó 33%
áîëüíûõ îáîèìè òèïàìè äèàáåòà; îíè âñòðå÷àþòñÿ
âäâîå ÷àùå ó ìóæ÷èí, ÷åì ó æåíùèí [5,7].

Ïðè äèàáåòå âñòðå÷àþòñÿ è òàêèå ïîâðåæäåíèÿ êîæè,
êàê necrobiosis lipiodicorum (NLD), rubeosis plantarum è
bullosis diabeticorum. Ïî äàííûì Borssen è åãî êîëëåã,
NLD âñòðå÷àåòñÿ â 3%, â îñíîâíîì, ó æåíùèí ñðåäíåãî
è ìîëîäîãî âîçðàñòà ñ äèàáåòîì òèïà 1 [2,7]. Ñëåäóåò
çàìåòèòü, ÷òî NLD èìååò òåíäåíöèþ ê èçúÿçâëåíèþ. Åãî
ìîæíî îòíåñòè ê íåéðîïàòè÷åñêîìó îñëîæíåíèþ, òàê
êàê ïðè áèîïñèè êîæè âûÿâëÿåòñÿ óðåæåíèå íåðâíûõ
âîëîêîí [4]. Ó 70% ïàöèåíòîâ, èìåþùèõ íåêðîáèîç, âû-
ÿâëåí ñàõàðíûé äèàáåò; ñâÿçü ìåæäó âûÿâëåíèåì ïî-
âðåæäåíèé, ðàñïðîñòðàíåíèåì è êîíòðîëåì äèàáåòà íå
óñòàíîâëåíà [3].

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü âûÿâëåíèå õàðàêòåð-
íûõ èçìåíåíèé êîæè è åå ïðèäàòêîâ ïðè ñàõàðíîì
äèàáåòå.

Ìàòåðèàë è ìåòîäû. Íàìè ïðîàíàëèçèðîâàíû äàííûå
îáúåêòèâíûõ èññëåäîâàíèé 195-è áîëüíûõ ÑÄ òèïà 2, ó
êîòîðûõ îáíàðóæåíû èçìåíåíèÿ íà êîæå è åå ïðèäàò-
êàõ. Èññëåäîâàíèå ïðîâîäèëîñü â öåíòðå äèàáåòà Ãðó-
çèè â 2000-2004 ãã.

Íà îñíîâàíèè ñïåöèôè÷åñêîãî èññëåäîâàíèÿ äèàáåòè-
÷åñêîé ïåðèôåðèéíîé íåéðîïàòèè (ÄÏÍ), áîëüíûå ðàñ-
ïðåäåëåíû íà ñëåäóþùèå ãðóïïû: ñòàäèÿ 0 – ÄÏÍ íå
âûÿâëåíà – 74 ïàöèåíòà; ñòàäèÿ I - ñóáêëèíè÷åñêàÿ ÄÏÍ
- 33 ïàöèåíòà; ñòàäèÿ II - êëèíè÷åñêàÿ ÄÏÍ - 59 ïàöèåí-
òîâ; ñòàäèÿ III – áåçáîëåçíåííàÿ - 8 ïàöèåíòîâ; ñòàäèÿ
IV - ÄÏÍ îñëîæíåíèÿ - 21 ïàöèåíò.

Âëàæíîñòü êîæè îöåíèâàëè ïî îáúåêòèâíûì ïîêàçàòå-
ëÿì: íîðìàëüíàÿ êîæà – íîðìàëüíàÿ âëàæíîñòü; ñóõàÿ
êîæà – ïîíèæåííàÿ âëàæíîñòü è ëåãêàÿ ìàöåðàöèÿ, è
âûñîõøàÿ êîæà - ðåçêî ïîíèæåííàÿ âëàæíîñòü ñ òðåùè-
íàìè è öàðàïèíàìè.

Ïîëó÷åííûå äàííûå îáðàáîòàíû ïðîãðàììîé áèîñòà-
òèñòèêè ñ èñïîëüçîâàíèåì äèñïåðñèîííîãî ìåòîäà
àíàëèçà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ðåçóëüòàòû èññëåäîâà-
íèé ïðåäñòàâëåíû â òàáëèöàõ 1,2 è 3.
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Êàê ñëåäóåò èç òàáëèöû, ñ ïðîãðåññèðîâàíèåì äèà-
áåòè÷åñêîé íåéðîïàòèè êîæà ñòóïíè ñòàíîâèòñÿ áî-
ëåå ñóõîé; ðèñê âûñóøèâàíèÿ êîæè äèàáåòè÷åñêàÿ
íåéðîïàòèÿ óâåëè÷èâàåò â 2-4 ðàçà. Ïî äàííûì íà-
øèõ èññëåäîâàíèé èç 21-ãî ïàöèåíòà IV ãðóïïû íåé-
ðîïàòè÷åñêàÿ ÿçâà â àíàìíåçå âûÿâëåíà ó 7 (33,3%),

èç íèõ 3-ì ïðîèçâåäåíà íèæíÿÿ àìïóòàöèÿ; ïîä ìî-
çîëüþ íåéðîïàòè÷åñêàÿ ÿçâà îáíàðóæåíà ó 2-õ ïà-
öèåíòîâ ýòîé æå ãðóïïû; äâå ìàçîëè îáíàðóæåíû ó
49-è èç 195-è ïàöèåíòîâ ñ äèàáåòîì òèïà 2, ò.å. ó 25%.
Ðàñïðåäåëåíèå ïàöèåíòîâ ñ ìîçîëüþ ïî ãðóïïàì ïðè-
âåäåíî â òàáëèöå 2.

Òàáëèöà 1 Çàâèñèìîñòü âëàæíîñòè êîæè îò òÿæåñòè äèàáåòè÷åñêîé íåéðîïàòèè

Ñòàäèè äèàáåòè÷åñêîé íåéðîïàòèè 
0 - íå îòìå÷àåòñÿ I II III IV Âëàæíîñòü 

êîæè 74 33 59 8 21 
48/62% 12/15,6% 17/22% 0/0% 0/0% âëàæíàÿ n=77 
64,9% 36,4% 28,8% 0% 0% 

18/22% 14/17% 32/39,5% 5/6% 12/15% ñóõàÿ n=81 
24,3% 42,4% 54,2% 62,5% 57,1% 

8/21,8% 7/18,9% 10/27,0% 3/8,1% 9/24,3% âûñîõøàÿ n=37 
10,8% 21,2% 16,9% 37,5% 42,9% 

 

Òàáëèöà 2. Ðàñïðåäåëåíèå ïàöèåíòîâ ñ ìîçîëüþ ïî ãðóïïàì

Ñòàäèè äèàáåòè÷åñêîé íåéðîïàòèè 
0 - íå îòìå÷àåòñÿ I II III IV ìîçîëü 

74 33 59 8 21 
n=49 8/10,8% 7/21,2% 10/16,9% 5/62,5% 19/90,49% 
 

Êàê ñëåäóåò èç òàáëèöû, âåðîÿòíîñòü ðàçâèòèÿ ìîçîëè ðåç-
êî âîçðàñòàåò ïðè íàëè÷èè áåçáîëåçíåííûõ è îñëîæíåí-
íûõ ôîðì ÄÏÍ, ÷òî, íåñîìíåííî, ñâÿçàíî â ýòîé ãðóïïå ñ
âûñîêîé ñóõîñòüþ è äåôîðìèðîâàííîñòüþ ñòóïíè, à òàê-

æå çíà÷èìûì ñíèæåíèåì/ïîòåðåé ÷óâñòâèòåëüíîñòè.

Ïî äàííûì íàøèõ èññëåäîâàíèé îíèõîìèêîç âûÿâëåí â
56 ñëó÷àÿõ (28,7%) (òàáëèöà 3).

Òàáëèöà 3. Äàííûå î ïàöèåíòàõ ñ îíèõîìèêîçîì ïî ãðóïïàì

Ñòàäèè äèàáåòè÷åñêîé íåéðîïàòèè 
0 - íå îòìå÷àåòñÿ I II III IV îíèõîìèêîç 

74 33 59 8 21 
n=56 16/21,6% 7/21,2% 18/30,5% 3/37,5% 12/57,1% 
 

Êàê ñëåäóåò èç òàáëèöû, âîçðàñòàíèå ñëó÷àåâ îíèõîìè-
êîçà âçàèìîñâÿçàíî ñ ïîâûøåíèåì ñòåïåíè íåéðîïàòè-
÷åñêîãî ïîâðåæäåíèÿ ñòóïíè. Ïî íàøèì äàííûì äåð-
ìàòîìèêîç âûÿâèëñÿ ó 10 (5,1%) ïàöèåíòîâ; ðàñïðîñò-
ðàíåíèå æåëòûõ íîãòåé â íàøåì èññëåäîâàíèè î÷åíü
âûñîêîå è ñîñòàâèëî 77 (39,4%) ñëó÷àåâ; ïÿòíà Ìåëèíà
îáíàðóæèëèñü ó 49 (25%) ïàöèåíòîâ, ñðåäè íèõ 30 ìóæ-
÷èí. Ó áîëüíûõ, âêëþ÷åííûõ â íàøå èññëåäîâàíèå, íå-
êðîáèîç íå îòìå÷åí, âûÿâëåíû rubeosis plantarum - 2
ñëó÷àÿ è bullosis diabeticorum - 3 ñëó÷àÿ.

Hà êîæå è åå ïðèäàòêàõ èç-çà íåéðî/àíãèîïàòèè èëè áåç
íåå âîçíèêøèå èçìåíåíèÿ ðàçíîîáðàçíû è èìåþò íåî-
äíîðîäíóþ êëèíè÷åñêóþ íàãðóçêó, îñîáåííî ïðè äèà-
áåòè÷åñêîé ñòóïíå. Íà ñåãîäíÿøíèé äåíü îñíîâíîå âíè-
ìàíèå óäåëÿåòñÿ ÿçâå ñòóïíè, êîòîðàÿ ÿâëÿåòñÿ ïðè÷è-
íîé àìïóòàöèè. Ê âûøåóêàçàííûì íåçíà÷èòåëüíûì
îñëîæíåíèÿì íå óäåëÿåòñÿ äîëæíîãî âíèìàíèÿ, õîòÿ èõ
ðàñïðîñòðàíåíèå äîñòàòî÷íî âûñîêî è ìîæåò âûçâàòü

ñíèæåíèå ôóíêöèè ñòóïíè. Èçáåæàòü ýòèõ îñëîæíåíèé
âîçìîæíî â ñëó÷àÿõ ïðîâåäåíèÿ ðàííåé ïðîôèëàêòè-
êè, ñîîòâåòñòâóþùåãî ëå÷åíèÿ è îáó÷åíèÿ áîëüíûõ.

ËÈÒÅÐÀÒÓÐÀ

1. Ashton R., Leppard B. Differential Diagnosis in Dermatol-
ogy. - First Edition. – Oxford: Radcliffe Medical Press – 1991.
- P. 231; 290- 293.
2. Borssen B., Bergenheim T., Lithner F. The epidemiology of
foot lesions in diabetic patients aged 15- 50 years // Diabetic
Med. – 1990. - N7. – P. 438-44.
3. Clarke A. The pathology of the non-ulcerative foot // Diabetes
Voice. – 1995. - N50. – P. 22-24.
4. International Consensus on the Diabetic Foot: by the International
Working Group on the Diabetic Foot Amsterdam. – 1999. - P. 27-28.
5. Lithner F. Purpura, pigmentation, and yellow nails of the
lower extremities in diabetics // Acta Med Scand. – 1976. -
N199. – P. 203-8.



46

ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

6. Melin H. An atrophic circumscribed skin lesion in the
lower extremities of diabetics // Acta Med Scand – 1964. -

Suppl. 423. – P. 1-75.
7. Ward J.D. Diabetic neuropathy. – 1997. - P. 19-20.

SUMMARY

CHARACTERISTIC  CHANGES  OF  SKIN  AND  IT’S  ACCESSORIES  IN  TYPE 2  DIABETES  MELLITUS

Nikoleishvili L., Kurashvili R., Virsaladze D., Khachapuridze N., Kurashvili L.

Georgian Diabetes Center, Tbilisi, Georgia

The different changes are seen on skin and it’s accessories in
Diabetes Mellitus, some of which represent the prognostic indi-
cator of complicated diabetes and some directly contribute in
development of them. Numerous problems concerned with the
diabetic foot could be avoided due to early detection and treat-
ment of these changes. The objective data on foot examination of
195 patient with Type 2 Diabetes Mellitus were analyzed con-
sidering the grade of severity of Diabetic Peripheral Neuropathy
(DPN). It was revealed that the skin humidity is dependent on
DPN, particularly, the DPN 2-4 times raises the dryness of the
skin on the foot; the risk of callus development is significantly
high in case of painless and complicated DPN, accordingly, the
possibility of neuropathy ulcer is also high in this group. The

high incidence of onychomycosis and Yellow nails syndrome
was noted, accordingly in 28,7% and 39,4% of cases; the Me-
lin‘s shin spots were found in fourth of the patients, mainly in
men; a few cases of rubeosis plantarum and bulbosis diabeti-
corum were revealed; the cases of necrobiosis were not noted.
Thus, the prevalence of the characteristic changes of skin and
it’s accessories in Type 2 Diabetes Mellitus is sufficiently high
and it depends on the severity of DPN, using early detection of
them may  avoid many problems related to diabetic foot and its
complications.

Key words: Type 2 diabetes, skin lesions, dry feet, callosities,
neuropathic ulcer.

ÐÅÇÞÌÅ

ÕÀÐÀÊÒÅÐÍÛÅ  ÈÇÌÅÍÅÍÈß  ÊÎÆÈ  È  ÅÅ  ÏÐÈÄÀÒÊÎÂ  ÏÐÈ  ÑÀÕÀÐÍÎÌ  ÄÈÀÁÅÒÅ

Íèêîëåèøâèëè Ë.Ð., Êóðàøâèëè Ð.Á., Âèðñàëàäçå Ä.Ê., Õà÷àïóðèäçå Í.Ã., Êóðàøâèëè Ë.Ð.

Öåíòð äèàáåòà, Òáèëèñè

Ïðè ñàõàðíîì äèàáåòå (ÑÄ) íà êîæå è åå ïðèäàòêàõ îáðàçó-
þòñÿ ðàçíîãî ðîäà èçìåíåíèÿ, ñðåäè êîòîðûõ íåêîòîðûå ïðî-
ãíîçèðóþò îñëîæíåíèå äèàáåòà, à äðóãèå ïðèíèìàþò íåïîñ-
ðåäñòâåííîå ó÷àñòèå â èõ ôîðìèðîâàíèè. Íà ñåãîäíÿøíèé
äåíü ýòèì èçìåíåíèÿì íå óäåëÿåòñÿ äîëæíîãî âíèìàíèÿ, õîòÿ
ïðåâåíöèÿ ýòèõ èçìåíåíèé ïîçâîëèò èçáåæàòü ìíîãèõ ñåðü-
åçíûõ ïðîáëåì, ñâÿçàííûõ ñ îñëîæíåíèÿìè äèàáåòà, â ïåð-
âóþ î÷åðåäü, ñ äèàáåòè÷åñêîé ñòóïíåé.

Íàìè ïðîàíàëèçèðîâàíû äàííûå îáúåêòèâíûõ èññëåäîâà-
íèé 195 áîëüíûõ ÑÄ òèïà 2, ó êîòîðûõ îáíàðóæåíû èçìå-
íåíèÿ íà êîæå è åå ïðèäàòêàõ. Áûëî óñòàíîâëåíî, ÷òî äèà-
áåòè÷åñêàÿ íåéðîïàòèÿ óâåëè÷èâàåò ðèñê âûñóøèâàíèÿ
êîæè â 2-4 ðàçà. Ïî äàííûì íàøèõ èññëåäîâàíèé èç 21-ãî
ïàöèåíòà IV ãðóïïû íåéðîïàòè÷åñêàÿ ÿçâà â àíàìíåçå âû-
ÿâëåíà ó 7 (33,3%), èç íèõ 3-ì ïðîèçâåäåíà íèæíÿÿ àìïó-

òàöèÿ; ïîä ìîçîëüþ íåéðîïàòè÷åñêàÿ ÿçâà îáíàðóæèëàñü
ó 2-õ ïàöèåíòîâ ýòîé æå ãðóïïû, âåðîÿòíîñòü ðàçâèòèÿ
ìîçîëè ðåçêî âîçðàñòàåò ïðè íàëè÷èè áåçáîëåçíåííûõ è
îñëîæíåííûõ ôîðì ÄÏÍ, ÷òî, íåñîìíåííî, ñâÿçàíî â ýòîé
ãðóïïå ñ âûñîêîé ñóõîñòüþ è äåôîðìèðîâàííîñòüþ ñòóï-
íè, à òàêæå çíà÷èìûì ñíèæåíèåì/ïîòåðåé ÷óâñòâèòåëüíî-
ñòè, îíèõîìèêîç âûÿâëåí â 56 (28,7%) ñëó÷àÿõ, à äåðìàòî-
ìèêîç – â 10 (5,1%) ñëó÷àÿõ. Ðàñïðîñòðàíåíèå æåëòûõ íîã-
òåé â íàøåì èññëåäîâàíèè î÷åíü âûñîêîå è ñîñòàâèëî 77
(39,4%) ñëó÷àåâ; ïÿòíà Ìåëèíà îáíàðóæèëèñü ó 49 (25%)
ïàöèåíòîâ, ñðåäè íèõ 30 ìóæ÷èí. Ó áîëüíûõ, âêëþ÷åííûõ
â íàøå èññëåäîâàíèå, íåêðîáèîç íå îòìå÷åí, âûÿâëåíû
rubeosis plantarum - 2 ñëó÷àÿ è bullosis diabeticorum - 3
ñëó÷àÿ.

Ðåöåíçåíò: ä.ì.í., ïðîô. À.Ã. Êèñòàóðè
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It is recognised that, due to muscle exercise physiologic
organ systems of systematically trained sportsmen are af-
fected by certain type of morphologic and functional chang-
es, leading to some characteristic physiologic parameter
changes demonstrated by clinical examinations [1,3,9,10].

Reaching high sport results is main problem in the field of
modern sport. It is based on sportsman’s appropriate health
condition to meet high intensity and amount of training
and competition load [2,4,7,8].

The aim was to study upper and lower extremity artery
functional condition during rest and physical exercise
among highly qualified wrestlers and football players.

Material and methods. Highly qualified sportsmen wrestlers
(30 individuals) and football players (25 individuals) were
studied. Age range was 18-25 years. Among target subjects
Olympic, world and Europe champions were included.

Colour duplex sonography was performed by apparatus
Acuson 128 x P/10, transducers - 7,5 MHz lineal. Upper
and lower extremity arteries simultaneous visual examina-
tion was performed in B-regime with blood stream colour
cartogram and blood stream spectral analysis.

Impulsive ultrasound regime was performed for scanning.
Ultrasound frequency was controlled in accordance with
scanned area and its depth.

Examinations were performed by 5-10 MHz frequency pan-
els. These multifrequent panels are able to change auto-
matically scanning frequency according to target vessel
location depth. Advantage of the approach is, its simulta-
neous availability of vessel wall visualization and blood
stream colour cartography. Extremity arteries ultrasound
study sensibility ranges between 50-81 per cent.

Three regimes were available in colour duplex study: B-
regime, colour Doppler regime, spectral Doppler regime.

Correct evaluation of the obtained ultrasound data was
available by complex analysis of the hereinabove listed
three regimes [2,5,6].

Precise ultrasound visualization in B-regime was achieved
by double plane scanning (longitude, latitude). Vessel

structure, wall thickness and intravascular changes, eval-
uation was performed by ultrasound radial perpendicular
cut onto vascular axle.

Blood stream distribution inside the vessel in real time was
estimated by colour cartogram in colour Doppler carting.
Better image was obtained by decreasing vessel longitude
axle and ultrasound radial direction angle <90%.

Intravascular blood circulation evaluation was performed
by spectral Doppler regime.

Following parameters were examined: 1. blood stream peak
systolic flow; 2. blood stream end diastolic flow. Accord-
ing to the data intravascular blood stream flow during heart
certain cycle identification was available.

Colour duplex sonography was performed at rest (either
horizontal or sitting position) and after physical exercise: 3
min running (180 step/min for 2,45 min, finishing run for
remained 15 sec.). Vessels easily restore initial condition
after single exercise, for the reason upper and lower ex-
tremity arteries were studied on different days each with
preliminary 3 min. 4-5 fold exercise.

Results and their discussion. Ñolour duplex sonography
study revealed no pathologic changes at rest among wres-
tlers and football players without obvious difference (table).

Homogeneous vascular lumen was found in football players
and wrestlers lower extremity arteries during B-regime inves-
tigation; flow even colour and clear arterial vessel wall circuit
during colour cartogram regime. Free lower extremity artery
lumen, magisterial type, tri-phase, symmetric flow. Bilateral
functional exercise showed positive peripheral resistance.

In upper extremity arteries: magisterial type, tri-phase, sym-
metric flow was observed. Subclavicular artery compres-
sive test gave negative results while, functional tests on
radial and ulnar arteries showed positive results.

Wrestler and football player upper and lower extremity artery
colour duplex sonography study revealed significant results:
wrestler upper extremity artery lumen diameter and blood
stream flow is 1 fold increased to compare to those in football
players. However, these parameters restoration to the initial
levels took the equal time in wrestlers and football players.

Íàó÷íàÿ ïóáëèêàöèÿ

COLOUR DUPLEX SONOGRAPHY STUDY OF HIGHLY QUALIFIED WRESTLER AND
FOOTBALL PLAYERS UPPER AND LOWER EXTREMITY ARTERIES

Sophromadze Z.

Department of Medical Rehabilitation and Sports Medicine Tbilisi State Medical University
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Study also demonstrates lower extremity middle calibre
artery lumen diameter 1,5 fold increase after exercise in
football players than in wrestlers.

Lower extremity artery luminal diameter and blood stream
flow in footballers restored the initial levels 40 seconds
earlier than the same in wrestlers.

Although in some cases lower extremity artery peripheral
resistance after exercise was decreased below 1, neither
did refer to any pathology.

Thus, upper and lower extremity arteries differently react
on physical exercise among sportsmen of different kinds,
e.g. footballer lower extremity artery diameter and blood
flow reach high levels more than in wrestlers, while, the
same parameters in upper extremities arteries do so in wres-
tles, rather than in football players.
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SUMMARY

COLOUR  DUPLEX  SONOGRAPHY  STUDY  OF  HIGH-
LY  QUALIFIED  WRESTLER  AND  FOOTBALL  PLAY-
ERS  UPPER  AND  LOWER  EXTREMITY  ARTERIES

Sophromadze Z.

Department of Medical Rehabilitation and Sports Medicine Tbilisi
State Medical University

Reaching high results in sports is main problem in the field of
modern sport. It is based on sportsman’s appropriate health
condition to meet high intensity and amount of training and
competition load.

Highly qualified sportsmen wrestlers (30 individuals) and foot-
ball players (25 individuals) were studied. Age range was 18-
25 years.

The aim was to study upper and lower extremity artery func-
tional condition during rest and physical exercise among highly
qualified wrestlers and footballers.

Colour duplex sonography was performed by apparatus Acu-
son 128 x P/10, transducers -7.5 MHz lineal.

Upper and lower extremity arteries simultaneous visual exami-
nation was performed in B-regime with blood stream colour
cartogram and blood stream spectral analysis.

Table. Lower extremity artery duplex sonography before (Pre) and
after (Post) exercise among highly qualified sportsmen

PSV – peak systolic flow; EDV – end diastolic flow; Ratio – stenosis flow to pre-stenosis flow ratio; RI - resistance
index, defining peripheral resistanc; CFA – common femoral artery; DFA – deep femoral artery; SFA – superficial
femoral artery; PoPA – popliteal artery; PTA – posterior tibial artery; ATA - anterior tibial artery; DPA – dorsal
medial artery

Football players Wrestlers 
PSV/EDV cm/sec, Ratio/RI D mm PSV/EDV cm/sec, Ratio/RI D mm 

 

Pre Post Pre Post Pre Post Pre Post 
CFA 98/41 152/48 1,31 1,11 89/28 118/32 1,58 1,52 
DFA 99/32 132/57 1,51 1,21 78/24 92/28 1,42 1,33 
SFA 111/54 138/44 1,52 1,25 106/31 120/58 1,48 1,40 
PoPA 72/28 88/32 1,44 1,16 62/27 78/32 1,39 1,25 
PTA 58/17 125/36 1,30 0,98 54/16 114/18 1,45 1,42 
ATA 95/11 186/35 1,38 1,11 91/35 97/28 1,36 1,28 
DPA 53/20 95/28 1,25 1,05 44/11 54/15 1,25 0,92 
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Upper and lower extremity artery colour duplex sonography
study revealed that wrestlers’ upper extremity artery lumen
diameter and blood stream flow was 1 fold increased.

Study also demonstrates lower extremity middle calibre artery
lumen diameter 1.5 fold increase after exercise in football play-
ers than in wrestlers.

Thus, upper and lower extremity arteries differently react on
physical exercise among sportsmen of different kinds, e.g. foot-
baller lower extremity artery diameter and blood flow reach
high levels more than in wrestlers, while, the same parameters
in upper extremities arteries do so in wrestles, rather than in
footballers.

Key words: sportsman, duplex sonography, artery, colour
sonography.
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Ñîïðîìàäçå Ç.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êà-
ôåäðà ìåäèöèíñêîé ðåàáèëèòàöèè è ñïîðòèâíîé ìåäèöèíû

Îñíîâíîé çàäà÷åé ñîâðåìåííîãî ñïîðòà ÿâëÿåòñÿ äîñòèæå-
íèå âûñîêèõ ñïîðòèâíûõ ðåçóëüòàòîâ, êîòîðûå, åñòåñòâåí-
íî, òðåáóþò êðåïêîãî çäîðîâüÿ ñïîðòñìåíîâ, ò.ê. èõ îðãà-
íèçì äîëæåí âûäåðæèâàòü òðåíèðîâî÷íûå íàãðóçêè áîëü-

øîé èíòåíñèâíîñòè è îáúåìà, à òàêæå ñîðåâíîâàòåëüíûå íà-
ãðóçêè.

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå ôóíêöèîíàëüíîãî
ñîñòîÿíèÿ àðòåðèé âåðõíèõ è íèæíèõ êîíå÷íîñòåé â ïîêîå è
âî âðåìÿ ôèçè÷åñêîé íàãðóçêè ó âûñîêîêâàëèôèöèðîâàí-
íûõ ñïîðòñìåíîâ.

Íàìè íàáëþäàëèñü âûñîêîêâàëèôèöèðîâàííûå áîðöû (30) è
ôóòáîëèñòû (25) â âîçðàñòå 18-25 ëåò.

Ñïîðòñìåíàì ïðîâîäèëàñü öâåòíàÿ äóïëåêññîíîãðàôèÿ àïïà-
ðàòîì Acuson 128 x P/10, òðàíñäþñåðû -7.5 MHz – ëèíåéíûå.

Îäíîâðåìåííî ïðîèçâîäèëàñü îöåíêà äàííûõ èññëåäîâàíèÿ
àðòåðèé âåðõíèõ è íèæíèõ êîíå÷íîñòåé ïîëó÷åííîãî èçîáðà-
æåíèÿ â ðåæèìå – Â, öâåòíîé êàðòîãðàììû è ñïåêòðàëüíîãî
àíàëèçà ïîòîêà êðîâè.

Àíàëèç äàííûõ âûÿâèë, ÷òî âî âðåìÿ ôèçè÷åñêèõ íàãðóçîê
ó áîðöîâ äèàìåòð ïðîñâåòà àðòåðèé âåðõíèõ è íèæíèõ êî-
íå÷íîñòåé è ñêîðîñòü ïîòîêà êðîâè âîçðàñòàþò â 1 ðàç ïî
ñðàâíåíèþ ñ ôóòáîëèñòàìè.

Ó ôóòáîëèñòîâ ïî ñðàâíåíèþ ñ áîðöàìè äèàìåòð ïðîñâåòà
ñðåäíåãî êàëèáðà àðòåðèé âî âðåìÿ ôèçè÷åñêèõ íàãðóçîê
âîçðîñ â 1,5 ðàçà.

Íàìè óñòàíîâëåíî, ÷òî ó ñïîðòñìåíîâ ðàçíûõ âèäîâ ñïîðòà
àðòåðèè âåðõíèõ è íèæíèõ êîíå÷íîñòåé íà ôèçè÷åñêèå íà-
ãðóçêè ðåàãèðóþò ïî-ðàçíîìó, ÷òî, î÷åâèäíî, îáúÿñíÿåòñÿ
èõ ñîîòâåòñòâóþùåé àäàïòàöèåé.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ç.Ã. Êàõàáðèøâèëè

Íàó÷íàÿ ïóáëèêàöèÿ

ÂËÈßÍÈÅ ÌÅÒÀÁÎËÈ×ÅÑÊÎÉ ÒÐÈÀÄÛ (ÃËÞÊÎÇÎ-ÈÍÑÓËÈÍÎ-ÊÀËÈÅÂÀß
ÑÌÅÑÜ, ÌÈËÄÐÎÍÀÒ, ÏÐÅÄÓÊÒÀË MR) ÍÀ ÔÓÍÊÖÈÎÍÀËÜÍÎÅ ÑÎÑÒÎßÍÈÅ

ÑÅÐÄÖÀ ÏÐÈ ÎÑÒÐÎÌ ÈÍÔÀÐÊÒÅ ÌÈÎÊÀÐÄÀ

Ñâàíèäçå Ò.Äæ., Ãîðãîøèäçå Ì.Ë., Öèíöàäçå È.Í., Ãëîíòè Ò.Ã.

Ãðóçèíñêàÿ ãîñóäàðñòâåííàÿ ìåäèöèíñêàÿ àêàäåìèÿ, êàôåäðà êàðäèîëîãèè

Èíôàðêò ìèîêàðäà (ÈÌ) ÿâëÿåòñÿ îäíèì èç íàèáîëåå
ðàñïðîñòðàíåííûõ êëèíè÷åñêèõ ôîðì èøåìè÷åñêîé
áîëåçíè ñåðäöà (ÈÁÑ) è îäíîé èç íàèáîëåå ÷àñòûõ ïðè-
÷èí ñìåðòíîñòè â ýêîíîìè÷åñêè ðàçâèòûõ ñòðàíàõ. Â
ÑØÀ åæåãîäíî ÈÌ ðàçâèâàåòñÿ ïðèìåðíî ó 1 ìèëëè-
îíà æèòåëåé, óìèðàåò îêîëî òðåòè çàáîëåâøèõ, ïðè÷åì
îêîëî ïîëîâèíû ñìåðòåé ïðèõîäèòñÿ íà ïåðâûé ÷àñ îò
íà÷àëà çàáîëåâàíèÿ [2].

Â òå÷åíèå ïîñëåäíèõ 30-40 ëåò â ÑØÀ è áîëüøèíñòâå
ñòðàí Çàïàäíîé Åâðîïû îòìå÷àåòñÿ ñíèæåíèå ñìåð-
òíîñòè îò ÈÁÑ, ÷òî îáóñëîâëåíî, ïðåæäå âñåãî, àê-
òèâíûì âîçäåéñòâèåì íà ìîäèôèöèðóåìûå ôàêòîðû
ðèñêà; îãðîìíóþ ðîëü ñûãðàëè òàêæå íîâûå ñîâðå-
ìåííûå ìåòîäû ëå÷åíèÿ [2].

Èøåìèÿ ìèîêàðäà, ïðåæäå âñåãî, ýòî êîìïëåêñ ìåòà-
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áîëè÷åñêèõ ðàññòðîéñòâ [8]. Íà êëåòî÷íîì óðîâíå
óìåíüøåíèå äîñòàâêè êèñëîðîäà ê ìèîêàðäó âëå÷åò çà
ñîáîé áûñòðîå èñòîùåíèå çàïàñîâ ýíåðãèè è íåâîç-
ìîæíîñòü ïîïîëíèòü èõ çà ñ÷åò îêèñëåíèÿ æèðíûõ êèñ-
ëîò. Èíòåíñèôèöèðóåòñÿ àíàýðîáíûé ïóòü ïðîèçâîä-
ñòâà ýíåðãèè; àêòèâàöèÿ àíàýðîáíîãî ãëèêîëèçà ïðèâî-
äèò ê íàêîïëåíèþ ëàêòàòà è ðàçâèòèþ àöèäîçà. Â ñâîþ
î÷åðåäü, âñëåäñòâèå äåôèöèòà ìàêðîýðãè÷åñêèõ ôîñ-
ôàòîâ è âíóòðèêëåòî÷íîãî àöèäîçà, íàðóøàþòñÿ ìåõà-
íèçìû èîííîãî òðàíñïîðòà, îòâåòñòâåííûå çà óäàëåíèå
èîíîâ êàëüöèÿ èç êàðäèîìèîöèòîâ. Â óñëîâèÿõ íåäî-
ñòàòêà êèñëîðîäà â êëåòêàõ íàêàïëèâàþòñÿ àêòèâíûå
íåîêèñëåííûå ôîðìû æèðíûõ êèñëîò-àöèëêàðíèòèí è
àöèëêîýíçèì À, âûçûâàþùèå äåñòðóêöèþ êëåòî÷íûõ
ìåìáðàí è áëîêèðóþùèå òðàíñïîðò ÀÒÔ èç ìèòîõîíä-
ðèé â öèòîçîëü ê èîííûì íàñîñàì. Âîçíèêíîâåíèå
ñòðóêòóðíûõ èçìåíåíèé è äåôèöèòà ÀÒÔ, âñëåäñòâèå
÷åãî êëåòî÷íàÿ ìåìáðàíà óòðà÷èâàåò ñïîñîáíîñòü ðå-
ãóëèðîâàòü èîííûå ïîòîêè, äåëàåò èøåìè÷åñêîå ïîâðåæ-
äåíèå êàðäèîìèîöèòîâ íåîáðàòèìûì: êëåòêè ìèîêàð-
äà óòðà÷èâàþò ôóíêöèîíàëüíóþ àêòèâíîñòü è ïîãèáà-
þò [7]. Èñõîäÿ èç ýòîãî, íàèáîëåå ýôôåêòèâíûì òåðà-
ïåâòè÷åñêèì ïîäõîäîì, íàïðàâëåííûì íà óìåíüøåíèå
ñòåïåíè ïîâðåæäåíèÿ êàðäèîìèîöèòîâ, ÿâëÿåòñÿ îïòè-
ìèçàöèÿ ñåðäå÷íîãî ìåòàáîëèçìà âî âðåìÿ èøåìèè [9].

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå âëè-
ÿíèÿ ìåòàáîëè÷åñêîé òðèàäû – âûñîêîïðîöåíòíîé ïî-
ëÿðèçóþùåé ãëþêîçî-èíñóëèíî-êàëèåâîé ñìåñè, ìèëä-
ðîíàòà, ïðåäóêòàëà MR íà ôóíêöèîíàëüíîå ñîñòîÿíèå
ñåðäöà ïðè îñòðîì èíôàðêòå ìèîêàðäà.

Ìàòåðèàë è ìåòîäû. Ïîä íàáëþäåíèåì íàõîäèëèñü 20
áîëüíûõ â âîçðàñòå îò 37 äî 75 ëåò â ñîñòîÿíèè îñòðîãî
èíôàðêòà ìèîêàðäà: 4 æåíùèíû è 16 ìóæ÷èí, èç íèõ ñ
Q çóáöîì - 14, áåç Q çóáöà - 6 áîëüíûõ. Â îáñëåäîâàíèå
íå áûëè âêëþ÷åíû áîëüíûå ñ ñàõàðíûì äèàáåòîì è òÿ-
æåëîé ôîðìîé ñåðäå÷íîé íåäîñòàòî÷íîñòè (>IIñ. Êèë-
ëèï). Âûáîð áîëüíûõ ïðîâîäèëè ðàíäîìèçèðîâàííî.
Ìåòàáîëè÷åñêàÿ òåðàïèÿ ïðîâîäèëàñü ïî ñëåäóþùåé

ñõåìå: áîëüíûì îñòðûì èíôàðêòîì ïðè ïîñòóïëåíèè
íàçíà÷àëè ïîëÿðèçóþùèé ðàñòâîð (25% 1000 ìë ãëþêî-
çà, 4% 144 ìë KCL, 50 åä. èíñóëèí (ÃÈÊ), 5 ìë ìèëäðî-
íàò). Ïåðåëèâàíèå ïðîâîäèëè êàïåëüíî â òå÷åíèå 24-õ
÷àñîâ. Ïîñëå ýòîãî â òå÷åíèå ñåìè äíåé ïðîäîëæàëè ââå-
äåíèå ìèëäðîíàòà èíòðàâåííî, ïàðàëëåëüíî ñ áàçèñíûì
ëå÷åíèåì ïåðîðàëüíî íàçíà÷àëè ïðåäóêòàë MR ïî 1 òàá-
ëåòêå 2 ðàçà â äåíü. Â äèíàìèêå îïðåäåëÿëè êîíöåíòðà-
öèè ãëþêîçû è êàëèÿ â êðîâè. Ó áîëüíûõ êîíòðîëüíîé
ãðóïïû (45 áîëüíûõ) ïðîâîäèëîñü òðàäèöèîííîå ëå÷å-
íèå áåç ìåòàáîëè÷åñêîé òåðàïèè. Ó îáåèõ ãðóïï ñåðäå÷-
íóþ ôóíêöèþ îöåíèâàëè ñ ïîìîùüþ ÝÊÃ è ýõîêàðäèîã-
ðàôèè äî è ïîñëå ëå÷åíèÿ â òå÷åíèå îäíîé íåäåëè. Îáðà-
áîòêó ïîëó÷åííûõ äàííûõ ïðîâîäèëè ìåòîäîì âàðèàöè-
îííîé ñòàòèñòèêè ñ ïîìîùüþ t êðèòåðèÿ Ñòüþäåíòà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Êàê èçâåñòíî, ïðè îñòðîì
èíôàðêòå ìèîêàðäà ðàçâèâàþòñÿ äèñìåòàáîëè÷åñêèå èç-
ìåíåíèÿ, êîòîðûå â ïåðâóþ î÷åðåäü ñïîñîáñòâóþò ðàç-
âèòèþ ðàçëè÷íûõ àðèòìèé. Äî ëå÷åíèÿ â îñíîâíîé ãðóï-
ïå, ïðîãíîçèðîâàííî, ñåðüåçíàÿ àðèòìèÿ îòìå÷àëàñü ó 8
(40%) áîëüíûõ, ïðîãíîçèðîâàííî èíäèôôåðåíòíàÿ – 10
(50%). Íà ôîíå ìåòàáîëè÷åñêîé òðèàäû ïðîãíîçèðîâàí-
íî ñåðüåçíàÿ àðèòìèÿ óìåíüøèëàñü äî 3 (15%), ïðîãíîçè-
ðîâàííî èíäèôôåðåíòíàÿ òàêæå äî 3 (15%).

Ó áîëüíûõ ñ òðîìáîëèòè÷åñêèì ëå÷åíèåì ðåïåðôóçè-
îííîé àðèòìèè íà ôîíå ìåòàáîëîêîððåêòîðîâ íå îò-
ìå÷àëîñü. Â êîíòðîëüíîé ãðóïïå äî ëå÷åíèÿ ïðîãíîçè-
ðîâàííî ñåðüåçíàÿ àðèòìèÿ îòìå÷àëàñü ó 12 (26,67%)
áîëüíûõ, ïîñëå ëå÷åíèÿ - ó 7 (15,56%). Äî ëå÷åíèÿ ïðî-
ãíîçèðîâàííî èíäèôôåðåíòíàÿ àðèòìèÿ – ó 8 (17,78%)
è ïîñëå ëå÷åíèÿ – ó 3 (6,67%).

Ìû èçó÷àëè âëèÿíèå ìåòàáîëè÷åñêîé òðèàäû íà äèíà-
ìèêó S-T ñåãìåíòà ïðè îñòðîì èíôàðêòå ìèîêàðäà. Ñðåä-
íåå âðåìÿ ïðè íîðìàëèçàöèè ñìåùåíèÿ S-T ñåãìåíòà â
îñíîâíîé ãðóïïå ñîñòàâèëî 5,4±1,8 äíåé, â êîíòðîëüíîé
ãðóïïå - 7,3±1,2 äíåé, äàííûå ñòàòèñòè÷åñêè äîñòîâåð-
íû (p<0,005) (äèàãðàììà).

Äèàãðàììà. Âëèÿíèå ìåòàáîëè÷åñêîé òðèàäû íà äèíàìèêó S-T ñåãìåíòà ïðè îñòðîì èíôàðêòå ìèîêàðäà
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Äèíàìèêà ýõîêàðäèîãðàôè÷åñêèõ äàííûõ äî è ïîñëå
ëå÷åíèÿ, â òå÷åíèå îäíîé íåäåëè ïîêàçàëà: â îñ-
íîâíîé ãðóïïå ÊÄÐ - êîíå÷íî-äèàñòîëè÷åñêèé ðàç-
ìåð óìåíüøèëñÿ íà 3,2%, â êîíòðîëüíîé ãðóïïå -
0,9%. ESD (ÊÑÐ - êîíå÷íî-ñèñòîëè÷åñêèé ðàçìåð)
óìåíüøèëñÿ íà 3,7%, â êîíòðîëüíîé ãðóïïå - 1,4%,
ÊÄÎ - êîíå÷íî-äèàñòîëè÷åñêèé îáúåì â îñíîâíîé
ãðóïïå ñíèçèëñÿ íà 6,85%, â êîíòðîëüíîé ãðóïïå -

1,8%. ÊÑÎ - êîíå÷íî-ñèñòîëè÷åñêèé îáúåì â îñíîâ-
íîé ãðóïïå ñíèçèëñÿ íà 9,9%, â êîíòðîëüíîé ãðóï-
ïå - 2,6%. ÓÎ - óäàðíûé îáúåì â îñíîâíîé ãðóïïå
óâåëè÷èëñÿ íà 10%, â êîíòðîëüíîé ãðóïïå - 4,5%.
ÔÂ - ôðàêöèÿ âûáðîñà â îñíîâíîé ãðóïïå çíà÷è-
òåëüíî âîçðîñëà - íà 6,9%, â êîíòðîëüíîé ãðóïïå -
2,5%. Ëåòàëüíîñòü â îñíîâíîé ãðóïïå -1, â êîíò-
ðîëüíîé - 5 (11,12%) (òàáëèöà).

Òàáëèöà. Äèíàìèêà ýõîêàðäèîãðàôè÷åñêèõ äàííûõ
äî è ïîñëå ëå÷åíèÿ, â òå÷åíèå îäíîé íåäåëè

äî ëå÷åíèÿ (n=65) ïîñëå ëå÷åíèÿ (n=65) эõîêàðäèî-
ãðàфè÷åñêèå 

äàííûå 

îñíîâíàÿ 
ãðóïïà 
(n=20) 

êîíòðîëüíàÿ 
ãðóïïà (n=45) 

îñíîâíàÿ 
ãðóïïà 
(n=20) 

∆% êîíòðîëüíàÿ 
ãðóïïà (n=45) ∆% 

ÊÄÐ (ìì) 58,53±4,8 57,56±0,93 56,66±1,12 [-] -3,2 57,04±0,96 [-] -0,9 
ÊÑÐ (ìì) 41,2±4,84 40,50±0,95 39,68±4,82 [-] -3,7 39,93±1,04 [-] -1,4 
ÊÄÎ (ìë) 159,65±3,58 167,92±6,58 148,79±5,18 [-] -6,85 164,9±7,11 [-] -1,8 
ÊÑÎ (ìë) 70,37±4,33 82,42±5,29 63,4±1,5 [-] -9,9 80,28±5,38 -2,6 
ÓÎ (ìë ) 70,72±11,32 75,96±2,61 77,79±11,69 +10 79,38±2,54 +4,5 
ÔÂ (%) 52,8±5,84 48,46±1,16 56,44±5,96 +5,6 49,67±1,17 +2,5 
 

Ñóòü àíòèèøåìè÷åñêîãî äåéñòâèÿ ìåòàáîëè÷åñêîé òðè-
àäû ñîñòîèò â òîì, ÷òî ãëþêîçî-èíñóëèíî-êàëèåâàÿ
ñìåñü (ÃÈÊ) óìåíüøàåò êîíöåíòðàöèþ ñâîáîäíûõ
æèðíûõ êèñëîò â ïëàçìå êðîâè, òîðìîçèò ïðîöåññ îêèñ-
ëåíèÿ æèðíûõ êèñëîò â ìèîêàðäå è ñòèìóëèðóåò îêèñ-
ëåíèå ãëþêîçû è ëàêòàòà â êàðäèîìèîöèòàõ [3]. Ãëþêî-
çà óñèëèâàåò àíàýðîáíûé ãëèêîëèç, à èíñóëèí - èíòåí-
ñèâíîñòü ïîãëîùåíèÿ ãëþêîçû, ÷òî âûçûâàåò óâåëè÷å-
íèå ðåçåðâà ãëèêîëèçíîãî ÀÒÔ è ïðè ñîñóùåñòâîâà-
íèè êàëèÿ êîððèãèðóåò ýëåêòðîëèòíûé äèñáàëàíñ.
Ïðåäóêòàë è ìèëäðîíàò êîíòðîëèðóþò ñêîðîñòü îêèñ-
ëåíèÿ æèðíûõ êèñëîò â èøåìèçèðîâàííîì ìèîêàðäå.
Ñõîäíîå öèòîïðîòåêòîðíîå àíòèèøåìè÷åñêîå äåé-
ñòâèå ýòèõ ïðåïàðàòîâ îñíîâàíî íà ïåðåêëþ÷åíèè ýíåð-
ãîñíàáæåíèÿ ìèîêàðäà ñ æèðíûõ êèñëîò íà àýðîáíûé
ãëèêîëèç è îãðàíè÷åíèå àöèäîçà. Îíè âîçäåéñòâóþò íà
ðàçëè÷íûå ó÷àñòêè öåïè ìåòàáîëèçìà æèðíûõ êèñëîò.
Ïðåäóêòàë òîðìîçèò îêèñëåíèå â ìèòîõîíäðèÿõ âñåõ
æèðíûõ êèñëîò ïîñðåäñòâîì ïðÿìîé èíàêòèâàöèè [5,6]
è ñïîñîáñòâóåò âîññòàíîâëåíèþ ýíåðãåòè÷åñêîãî áà-
ëàíñà êàðäèîìèîöèòîâ, óìåíüøåíèþ âíóòðèêëåòî÷-
íîãî àöèäîçà è ñíèæåíèþ íàêîïëåíèÿ ñâîáîäíûõ æèð-
íûõ êèñëîò [1]. Ìèëäðîíàò îãðàíè÷èâàåò òðàíñïîðò
÷åðåç ìåìáðàíû ìèòîõîíäðèé æèðíûõ êèñëîò [4].
Âûøåèçëîæåííîå äàåò îñíîâàíèå ñ÷èòàòü, ÷òî íîâûì
ïåðñïåêòèâíûì íàïðàâëåíèåì â ëåêàðñòâåííîé òåðà-
ïèè ÈÌ ÿâëÿåòñÿ âîçäåéñòâèå íà ïàòîëîãè÷åñêè èçìå-
íåííûé ìåòàáîëèçì êëåòîê èøåìèçèðîâàííîãî ìèî-
êàðäà [1] è ðåêîìåíäîâàòü åãî èñïîëüçîâàíèå äëÿ êîð-
ðåêöèè ìåòàáîëè÷åñêèõ ðàññòðîéñòâ è ïðîôèëàêòèêè
îñëîæíåíèé îñòðîãî èíôàðêòà ìèîêàðäà.

Ìåòàáîëè÷åñêàÿ òðèàäà ÿâëÿåòñÿ äåéñòâåííûì ñðåä-
ñòâîì ìåòàáîëè÷åñêîé êîððåêöèè ó áîëüíûõ îñòðûì
èíôàðêòîì ìèîêàðäà. Èõ èñïîëüçîâàíèå â äîïîëíåíèå
ê òðàäèöèîííûì ñðåäñòâàì èíòåíñèâíîé òåðàïèè ñî-
ïðîâîæäàåòñÿ óëó÷øåíèåì êëèíè÷åñêîãî òå÷åíèÿ, ñíè-
æåíèåì ÷àñòîòû îñëîæíåíèé è ëåòàëüíîñòè.
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SUMMARY

EFFECTS  OF  METABOLIC  TRIAD  (25% POLARIZING
SOLUTION,  MILDRONAT,  PREDUCTAL  MR)  IN  ACUTE
MYOCARDIAL  INFARCTION

Svanidze T., Gorgoshidze M., Tsintsadze I., Glonti T.

Department of Cardiology, State Medical Academy of Georgia

The aim of the work was to study the effect of metabolic
triad with different mechanisms of acting – high-dose Glu-
cose-Insulin-Potassium - 25% polarizing solution (25% glu-
cose, 50 IU soluble insulin and 4% 144 ml KCL-GIK),
mildronat, preductal MR on the functional condition of
heart during the acute myocardial infarction. 20 patients
from the main group and 20 from the control one have been
under the study. Patients with diabetes and heavy forms
of heart failure (killip class>2) were not included in the
study. Evaluation of the functional condition of heart was
based on ECG and echocardiography data received before
and after the treatment. It was determined that the fre-
quency of the rhythm disorder decreases in the conditions
of metabolic triad as well as during the thrombolitic reper-
fusion. Average period of time for normalization of S-T
segment elevation made up 5,4±1,8 days and 7,3±1,2 days
in case of the control group. The received data make it
relevant to include the complex metabolic triad for preven-
tive purpose during the complications followed after the
acute myocardial infarction.

Key words: myocardial infarction, metabolism, metabolic
triad, ischemia.

ÐÅÇÞÌÅ

ÂËÈßÍÈÅ ÌÅÒÀÁÎËÈ×ÅÑÊÎÉ ÒÐÈÀÄÛ (ÃËÞÊÎ-
ÇÎ-ÈÍÑÓËÈÍÎ-ÊÀËÈÅÂÀß ÑÌÅÑÜ, ÌÈËÄÐÎÍÀÒ,
ÏÐÅÄÓÊÒÀË MR) ÍÀ ÔÓÍÊÖÈÎÍÀËÜÍÎÅ ÑÎÑÒÎß-
ÍÈÅ ÑÅÐÄÖÀ ÏÐÈ ÎÑÒÐÎÌ ÈÍÔÀÐÊÒÅ ÌÈÎÊÀÐÄÀ

Ñâàíèäçå Ò.Äæ., Ãîðãîøèäçå Ì.Ë., Öèíöàäçå È.Í., Ãëîíòè Ò.Ã.

Ãðóçèíñêàÿ ãîñóäàðñòâåííàÿ ìåäèöèíñêàÿ àêàäåìèÿ, êàôåä-
ðà êàðäèîëîãèè

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü îðåäåëåíèå âëèÿíèÿ
ìåòàáîëè÷åñêîé òðèàäû – âûñîêîïðîöåíòíîé ïîëÿðèçóþùåé
ñìåñè (25% ãëþêîçà 1000 ìë, 50 åä. èíñóëèíà, 4% 144 ìë
KCL), ìèëäðîíàòà, ïðåäóêòàëà MR íà ôóíêöèîíàëüíîå ñî-
ñòîÿíèå ñåðäöà ïðè îñòðîì èíôàðêòå ìèîêàðäà.

Îáñëåäîâàíû 65 áîëüíûõ îñòðûì èíôàðêòîì ìèîêàðäà, èç íèõ
20 áîëüíûõ îñíîâíîé è 45 êîíòðîëüíîé ãðóïï. Â îáñëåäîâàíèå
íå áûëè âêëþ÷åíû áîëüíûå ñàõàðíûì äèàáåòîì è òÿæåëîé ôîð-
ìîé ñåðäå÷íîé íåäîñòàòî÷íîñòè (>IIñ. Êèëëèï). Ó îáåèõ ãðóïï
ñåðäå÷íóþ ôóíêöèþ îöåíèâàëè ñ ïîìîùüþ ÝÊÃ è ýõîêàðäèîã-
ðàôèè äî è ïîñëå ëå÷åíèÿ â òå÷åíèå îäíîé íåäåëè. Óñòàíîâëåíî,
÷òî, íà ôîíå ìåòàáîëè÷åñêîé òåðàïèè, â îñòðîì ïåðèîäå èíôàð-
êòà ìèîêàðäà, äîñòîâåðíî óìåíüøèëàñü êàê ïðîãíîçèðîâàííî
ñåðüåçíàÿ, òàê è ïðîãíîçèðîâàííî èíäèôôåðåíòíàÿ àðèòìèÿ, â
òîì ÷èñëå ïðè òðîìáîëèçíîé ðåïåðôóçèè.

Ñðåäíåå âðåìÿ íîðìàëèçàöèè ñìåùåíèÿ S-T ñåãìåíòà ñîñòàâèëî
â îñíîâíîé ãðóïïå - 5,4±1,8 äíåé â êîíòðîëüíîé ãðóïïå - 7,3±1,2
äíåé. Èñõîäÿ èç ïîëó÷åííûõ äàííûõ, ïðèìåíåíèå ìåòàáîëè÷åñ-
êîé òðèàäû â îñòðîì ïåðèîäå äëÿ ïðîôèëàêòèêè îñëîæíåíèé
îñòðîãî èíôàðêòà ìèîêàðäà ñ÷èòàåòñÿ öåëåñîîáðàçíûì.

Ðåöåíçåíò: ä.ì.í., ïðîô. È.È. Ìåãðåëàäçå
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Ãèãèíåéøâèëè Ä.À., Øàêàðèøâèëè Ð.Ð.
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Ïàðîêñèçìàëüíûå ðàññòðîéñòâà ïîâåäåíèÿ ïî ñâîåé ïðè-
ðîäå ìîãóò áûòü ðàçíîîáðàçíûìè. Óæå èçäàâíà  èçâåñò-
íî, ÷òî ïðèïàäêè ìîãóò áûòü êàê ýïèëåïòè÷åñêîãî, òàê è
íåýïèëåïòè÷åñêîãî (èñòåðè÷åñêîãî) ãåíåçà. Íåýïèëåòè÷åñ-
êèå ïàðîêñèçìû (ÍÝÏ) îïðåäåëÿþòñÿ êàê âíåøíå ñõîæèå
ñ ýïèëåïòè÷åñêèìè ïàðîêñèçìàëüíûìè ïîâåäåí÷åñêèìè
íàðóøåíèÿìè, â îñíîâå êîòîðûõ íå ïðîñëåæèâàþòñÿ ïðè-
ñóùèå ýïèëåïñèè áàçèñíûå íåéðîííûå ìåõàíèçìû è êî-

òîðûå, ñîîòâåòñòâåííî, íå õàðàêòåðèçóþòñÿ ýëåêòðîôèçè-
îëîãè÷åñêèìè êîððåëÿíòàìè èçìåíåíèÿ äåÿòåëüíîñòè ìîç-
ãà, ïàòîãíîìè÷íûìè äëÿ ýïèëåïñèè. Âíèìàíèå íåéðîïñè-
õèàòðîâ ê ïðîáëåìå ÍÝÏ îáóñëîâëåíî ñõîæåñòüþ êëèíè-
÷åñêèõ ïðîÿâëåíèé ýïèëåïòè÷åñêèõ è íåýïèëåòè÷åñêèõ ïà-
ðîêñèçìîâ è òðóäíîñòüþ èõ äèôôåðåíöèàëüíîé äèàãíîñ-
òèêè ñ îäíîé ñòîðîíû, à ñ äðóãîé - äîñòàòî÷íî âûñîêèì
èíäåêñîì òåðàïåâòè÷åñêîé ýôôåêòèâíîñòè ïàòîãåíåòè÷åñ-



GEORGIAN MEDICAL NEWS
No 2 (131) Ôåâðàëü, 2006 ãîä

© GMN 53

êè àäåêâàòíîé òåðàïèè ó áîëüíûõ ñ ÍÝÏ. Äàæå ïðè íàäëå-
æàùåì ìåòîäîëîãè÷åñêîì ïîäõîäå è íàëè÷èè àäåêâàòíîé
äèàãíîñòè÷åñêîé òåõíèêè, íåâðîëîã èëè ýïèëåïòîëîã, ïîñ-
ëå êîíñòàòàöèè "ïñèõîãåííîãî" õàðàêòåðà íàáëþäàåìîãî
ïàðîêñèçìà ó áîëüíîãî, ïðåêðàùàåò ñâîè èññëåäîâàíèÿ,
íå âíèêàÿ â åãî ïàòîãåíåòè÷åñêóþ ñóòü, â ðåçóëüòàòå ÷åãî
ïîäîáíûå áîëüíûå íåðåäêî ëèøàþòñÿ àäåêâàòíîé ìåäè-
öèíñêîé ïîìîùè. Íå ïîäëåæèò ñîìíåíèþ, ÷òî äëÿ ðåøå-
íèÿ ýòîé ïðîáëåìû, â ïåðâóþ î÷åðåäü, íåîáõîäèìî âûÿ-
âèòü êîíêðåòíóþ ïàòîëîãèþ, ìàñêèðóþùóþñÿ ïîä ýïè-
ëåïñèþ, à âñëåä çà òåì íàïðàâèòü òåðàïåâòè÷åñêèå óñèëèÿ
íà ëå÷åíèå ýòîãî ðàññòðîéñòâà.

ÍÝÏ òðàäèöèîííî ïîäðàçäåëÿþòñÿ íà äâå ãðóïïû: ïñè-
õîãåííûå ïðèïàäêè, â îñíîâå êîòîðûõ ëåæàò ïñèõè÷åñ-
êèå ðàññòðîéñòâà è îðãàíè÷åñêèå ïðèïàäêè, â ðåàëèçà-
öèè êîòîðûõ ìîãóò ó÷àñòâîâàòü ïîìèìî íåâðîëîãè÷åñ-
êîé (ñèíêîïå, ÒÈÀ, ìèãðåíü, ðàññòðîéñòâà ñíà, òðàíçè-
òîðíàÿ ãëîáàëüíàÿ àìíåçèÿ) ñåðäå÷íî-ñîñóäèñòàÿ, ýí-
äîêðèííàÿ è äð. ïàòîëîãèè [7,8,10]. Â ñîîòâåòñòâèè ñ
Ìåæäóíàðîäíîé êëàññèôèêàöèåé ïñèõè÷åñêèõ è ïîâå-
äåí÷åñêèõ ðàññòðîéñòâ [1], ïñèõîãåííûå ÍÝÏ ìîãóò íà-
áëþäàòüñÿ ïðè ñëåäóþùèõ ïñèõè÷åñêèõ ðàññòðîéñòâàõ:
äèññîöèàòèâíûõ ðàññòðîéñòâàõ (F44); ñîìàòîôîðìíûõ
ðàññòðîéñòâàõ (F45: ñîìàòèçèðîâàííîå è èïîõîíäðè÷åñ-
êîå ðàññòðîéñòâî); ïàíè÷åñêîì ðàññòðîéñòâå (F41.0);
ïîñòòðàâìàòè÷åñêîì ñòðåññîâîì ðàññòðîéñòâå (F43.1);
ñèíäðîìå äåïåðñîíàëèçàöèè-äåðåàëèçàöèè (F48.1); ñè-
ìóëÿòèâíîì ðàññòðîéñòâå (F68.1); ñèìóëÿöèè (F76.5);
ïñèõîãåííîì ñèíêîïå (F48.8) è ïñèõîçàõ.

Ýïèäåìèîëîãè÷åñêèå äàííûå óêàçûâàþò, ÷òî ó 21-25%
áîëüíûõ, îáðàòèâøèõñÿ â ñïåöèàëèçèðîâàííûé ýïèëåï-
òîëîãè÷åñêèé öåíòð ñ æàëîáàìè íà ïðèïàäêè, îáíàðó-
æèâàþòñÿ ÍÝÏ [5,8]. Ñ÷èòàåòñÿ, ÷òî ñðåäè ÍÝÏ ëüâè-
íóþ äîëþ çàíèìàþò ïñèõîãåííûå ïðèïàäêè, ÷àñòîòà êî-
òîðûõ ñðåäè ëèö, ïðîøåäøèõ âèäåî-ýëåêòðîýíöåôàëîã-
ðàôè÷åñêîå (ÝÝÃ) ìîíèòîðèðîâàíèå â ñïåöèàëèçèðî-
âàííûõ äèàãíîñòè÷åñêèõ ëàáîðàòîðèÿõ, äîñòèãàåò äàæå
30-34% [3,11]. Çàáîëåâàåìîñòü ïñèõîãåííûìè ÍÝÏ â øè-
ðîêîé ïîïóëÿöèè êîëåáëåòñÿ â ïðåäåëàõ îò 1,4 äî 3,03 íà
100 òûñÿ÷ íàñåëåíèÿ [14,15], à èõ ðàñïðîñòðàíåííîñòü,
âû÷èñëåííàÿ íåïðÿìûì ìåòîäîì, âàðüèðóåò îò 2 äî 33
íà 100 òûñÿ÷ íàñåëåíèÿ [2]. Íà àêòóàëüíîñòü ïðîáëåìû
óêàçûâàåò òîò ôàêò, ÷òî îäíà ïÿòàÿ áîëüíûõ ñ ðåçèñòåí-
òíîé ýïèëåïñèåé âïîñëåäñòâèè îáíàðóæèâàåò ÍÝÏ [6].
Ñëåäóåò îòìåòèòü, ÷òî òðóäíîñòü äèôôåðåíöèàëüíîé äè-
àãíîñòèêè îáóñëîâëåíà åùå è òåì, ÷òî, ñîãëàñíî ëèòå-
ðàòóðíûì äàííûì, îò 3.6% äî 50% áîëüíûõ ýïèëåïñè-
åé ñòðàäàþò òàêæå ñîïóòñòâóþùèìè ÍÝÏ [7], ÷àñòîòà
êîòîðûõ ïî íàøèì äàííûì íàðàñòàåò ïî ìåðå óâåëè÷å-
íèÿ äëèòåëüíîñòè çàáîëåâàíèÿ.

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü ïðîâåðèòü ýôôåêòèâíîñòü
è ïîäòâåðäèòü öåëåñîîáðàçíîñòü ïîçèòèâíîé äèàãíîñ-
òèêè ïñèõîãåííûõ íåýïèëåïòè÷åñêèõ ïàðîêñèçìîâ.

Ìàòåðèàë è ìåòîäû. Íåñìîòðÿ íà àêòèâíîå âíåäðåíèå
âèäåî-ÝÝÃ ìîíèòîðèíãà (òåëåìåòðèè) êàê ýôôåêòèâ-
íîãî ñðåäñòâà âûÿâëåíèÿ ÍÝÏ, ïî ìíåíèþ ìíîãèõ èñ-
ñëåäîâàòåëåé [4,9,12], íå ñóùåñòâóåò êàêîãî-ëèáî àáñî-
ëþòíîãî êðèòåðèÿ, ðàçëè÷àþùåãî ýïèëåïòè÷åñêèå è íå-
ýïèëåïòè÷åñêèå ïàðîêñèçìû, è äèàãíîç ïîñëåäíèõ îñ-
òàåòñÿ êëèíè÷åñêèì. Íàðÿäó ñ íåâðîëîãè÷åñêèì îñìîò-
ðîì, ðóòèííûì è êàññåòíûì ÝÝÃ ìîíèòîðèíãîì, ïñè-
õîëîãè÷åñêèì òåñòèðîâàíèåì è íåéðîâèçóàëüíûì èñ-
ñëåäîâàíèåì íàìè ïðîâåäåíî ïñèõèàòðè÷åñêîå îáñëå-
äîâàíèå áîëüíûõ. Â ýòîì ñëó÷àå âåðèôèêàöèÿ ïñèõî-
ãåííûõ ÍÝÏ îáëåã÷àåòñÿ, òàê êàê äèàãíîç ñòàâèòñÿ íå
òîëüêî ìåòîäîì èñêëþ÷åíèÿ (îòñóòñòâèå ïîçèòèâíûõ
êëèíèêî-íåâðîëîãè÷åñêèõ äàííûõ, ñâèäåòåëüñòâóþùèõ
â ïîëüçó ýïèëåïòè÷åñêîãî ïðîöåññà), íî è îñíîâûâàòü-
ñÿ íà ïàðàëëåëüíîì âûÿâëåíèè òîé ïñèõîïàòîëîãèè, êî-
òîðàÿ ñïîñîáíà êëèíè÷åñêè ïðîÿâëÿòüñÿ ïàðîêñèçìà-
ìè, ñõîæèìè ñ ýïèëåïòè÷åñêèìè (ïîçèòèâíàÿ äèàãíîñ-
òèêà). Âûøåóêàçàííûé ïîäõîä áûë ïðèìåíåí íàìè â
òåõ ñëó÷àÿõ, êîãäà âîçíèêàëè íåïðåîäîëèìûå äèàãíîñ-
òè÷åñêèå òðóäíîñòè. Èññëåäóåìóþ ãðóïïó ñîñòàâèëè 6
ïîñëåäîâàòåëüíî ñòàöèîíèðîâàííûõ áîëüíûõ ñ ïðèïàä-
êàìè, äèàãíîñòèðîâàíèå êîòîðûõ ïðåäñòàâëÿëî îïðåäå-
ëåííûå òðóäíîñòè. Âîçðàñò áîëüíûõ êîëåáàëñÿ â ïðåäå-
ëàõ îò 14 äî 45 ëåò, ñðåäíèé âîçðàñò - 23,5 ëåò, âñå áîëü-
íûå æåíñêîãî ïîëà. Èç øåñòè áîëüíûõ îäèí îáðàòèëñÿ
èç-çà íåýôôåêòèâíîñòè ëå÷åíèÿ ïðîòèâîñóäîðîæíûìè
ñðåäñòâàìè íåäàâíî âîçíèêøèõ ÷àñòûõ ïðèïàäêîâ, îäèí
áûë ãîñïèòàëèçèðîâàí ñ ïîäîçðåíèåì íà áåòòîëåïñèþ,
îñòàëüíûå - ñ äèàãíîçîì õðîíè÷åñêîé ýïèëåïñèè â ñî-
ñòîÿíèè ïîñòèêòàëüíîé ñïóòàííîñòè ñîçíàíèÿ íà ôîíå
ñåðèéíîãî èëè ñòàòóñíîãî òå÷åíèÿ ïðèïàäêîâ. Íàðÿäó
ñî ñòàíäàðòíûì îáñëåäîâàíèåì áîëüíûõ (îáùèé è íå-
âðîëîãè÷åñêèé îñìîòð, ðóòèííîå ÝÝÃ), â ÷åòûðåõ íà-
áëþäåíèÿõ áûëî ïðîâåäåíî 24-õ ÷àñîâîå àìáóëàòîðíîå
ÝÝÃ èññëåäîâàíèå (Oxford Medilog 9000).

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ó âñåõ îáñëåäóåìûõ
áîëüíûõ íàì óäàëîñü çàôèêñèðîâàòü òèïè÷íûå äëÿ íèõ
ïðèïàäêè âî âðåìÿ 24-÷àñîâîãî ÝÝÃ ìîíèòîðèíãà.
Íàøè ñîìíåíèÿ ïî ïîâîäó õàðàêòåðà äåìîíñòðèðóå-
ìûõ áîëüíûìè ïðèïàäêîâ áàçèðîâàëèñü êàê íà êëèíè-
÷åñêîé ôåíîìåíîëîãèè ïðèïàäêà, òàê è íà îòñóòñòâèè
ýïèëåïòèôîðìíûõ èçìåíåíèé íà ÝÝÃ âî âðåìÿ ïðè-
ïàäêîâ ïðè àìáóëàòîðíîì êàññåòíîì ìîíèòîðèíãå.
Ïñèõîãåííûé õàðàêòåð ïàðîêñèçìîâ âî âñåõ íàáëþäå-
íèÿõ áûë ïîäòâåðæäåí íåéðîïñèõèàòðè÷åñêèì èññëå-
äîâàíèåì. Ó âñåõ ïàöèåíòîâ ïîñëå òùàòåëüíîãî èññëå-
äîâàíèÿ áûëà âûÿâëåíà ïñèõîïàòîëîãèÿ: â ÷åòûðåõ ñëó-
÷àÿõ áûëà âåðèôèöèðîâàíà òà èëè èíàÿ ôîðìà äèññî-
öèàòèâíîãî ðàññòðîéñòâà, â îäíîì ñëó÷àå áûë âûÿâ-
ëåí îðãàíè÷åñêèé ïñèõîñèíäðîì íà ôîíå ýïèëåïñèè
è åùå â îäíîì îïðåäåëÿëàñü ñîìàòîôîðìíàÿ âåãåòà-
òèâíàÿ äèñôóíêöèÿ. Â ïîëîâèíå ñëó÷àåâ äîïîëíèòåëü-
íî îáíàðóæèëîñü ñîïóòñòâóþùåå èñòåðè÷åñêîå ðàñ-
ñòðîéñòâî ëè÷íîñòè (F60.4).
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Èç ÷èñëà ãîñïèòàëèçèðóåìûõ òîëüêî ÷åòâåðî ïðèíèìà-
ëè àíòèýïèëåïòè÷åñêèå ïðåïàðàòû (ÀÝÏ), äâîèì èç íèõ
ïîñëå óòî÷íåíèÿ õàðàêòåðà ïðèñòóïîâ ïðîòèâîñóäîðîæ-
íóþ òåðàïèþ ïðåêðàòèëè, ïîñêîëüêó äèàãíîç ýïèëåïñèè
áûë îòâåðãíóò, à â ñòîëüêèõ æå ìû ïðåäïîëàãàåì âîç-
ìîæíîñòü ñî÷åòàíèÿ ýïèëåïòè÷åñêèõ è íåýïèëåïòè÷åñ-
êèõ ïàðîêñèçìîâ, òàê êàê àíàìíåñòè÷åñêèå äàííûå áîëü-
íûõ (âîçðàñò äåáþòà è ñåìèîëîãèÿ ïðèïàäêà, ðåçóëüòàòû
ïðîøëûõ ðóòèííûõ ÝÝÃ èññëåäîâàíèé) çíà÷èòåëüíî ïî-
âûøàþò âåðîÿòíîñòü ñóùåñòâîâàíèÿ â ïðîøëîì ýïèëåï-
òè÷åñêèõ ïðèïàäêîâ. Ñóùåñòâóþùåå â ëèòåðàòóðå ìíå-
íèå [13], ÷òî ÍÝÏ ÷àùå âîçíèêàåò ó ëèö, ñòðàäàþùèõ
ýïèëåïñèåé, ïîëíîñòüþ ðàçäåëÿåòñÿ íàìè, ïîñêîëüêó
î÷åâèäíî, ÷òî ñóùåñòâîâàíèå ýïèëåïñèè ÿâëÿåòñÿ òåì
äåçàäàïòàöèîííûì ôàêòîðîì, êîòîðûé èíäóöèðóåò ó
ýòèõ áîëüíûõ âîçíèêíîâåíèå íåýïèëåïòè÷åñêèõ ïàðîêñèç-
ìîâ. Îñîçíàíèå îòâåðæåííîñòè ïîäîáíûìè áîëüíûìè,
ïîäêðåïëÿåìîå íåàäåêâàòíîé ñîöèàëüíîé àäàïòàöèåé,
ñëóæèò îñíîâîé äëÿ âîçíèêíîâåíèÿ âòîðè÷íîé âûãîäû â
ìàíèôåñòàöèè ýïèëåïòèïîäîáíûõ ïðèïàäêîâ. Â ðåçóëü-
òàòå, ó ýòîé êàòåãîðèè áîëüíûõ ÍÝÏ ñòàíîâèòñÿ ìîù-
íûì îðóäèåì âîçäåéñòâèÿ êàê íà îêðóæàþùèõ (áëèçêèõ
è çíàêîìûõ), òàê è íà ìåäèöèíñêèé ïåðñîíàë.

Ðåçóëüòàòû èññëåäîâàíèé ïîêàçàëè ñîîòâåòñòâèå íàøèõ
ïðåäïîëîæåíèé îòíîñèòåëüíî õàðàêòåðà ïàðîêñèçìàëü-
íûõ ïîâåäåí÷åñêèõ íàðóøåíèé îòìå÷åííûõ áîëüíûõ ñ
âûÿâëåííûìè ïñèõè÷åñêèìè ðàññòðîéñòâàìè, ïîäòâåð-
äèâ ïîëîæèòåëüíóþ êîððåëÿöèþ íåãàòèâíûõ êëèíè÷åñ-
êèõ è ýëåêòðîôèçèîëîãè÷åñêèõ ðåçóëüòàòîâ ñ òîé ïñèõî-
ïàòîëîãèåé, êîòîðàÿ ñïîñîáíà ïðîÿâèòüñÿ â âèäå ÍÝÏ.
Íà îñíîâàíèè âñåãî âûøåñêàçàííîãî íàì ïðåäñòàâëÿåò-
ñÿ, ÷òî äèàãíîñòè÷åñêàÿ òàêòèêà â îòíîøåíèè áîëüíîãî ñ
ïàðîêñèçìàëüíûìè ðàññòðîéñòâàìè ñîçíàíèÿ è ïîâåäå-
íèÿ, îñîáåííî ïðè èõ õðîíè÷åñêîì è áåçóñïåøíîì òå÷å-
íèè, íå äîëæíà îãðàíè÷èâàòüñÿ òîëüêî ìåòîäàìè èññëå-
äîâàíèÿ, òðàäèöèîííî ïðèíÿòûìè â íåâðîëîãèè. Åå ýô-
ôåêòèâíîñòü è íàäåæíîñòü ñóùåñòâåííî âîçðàñòàåò, åñëè
îñóùåñòâëÿåòñÿ ìóëüòèäèñöèïëèíàðíûé ïîäõîä, êîãäà
íàðÿäó ñ ýïèëåïòîëîãîì íåéðîïñèõèàòð ó÷àñòâóåò â äè-
àãíîñòèêå ïàðîêñèçìàëüíûõ íàðóøåíèé.
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SUMMARY

NEUROPSYCHIATRIC  ASPECTS  OF  DIAGNOSTICS
OF  NONEPILEPTIC  SEIZURES

Gigineishvili D., Shakarishvili R.

Sarajishvili Research Institute of Neurology and Neurosurgery,
Tbilisi, Georgia

The outcome of nonepileptic seizures (NES) is usually poor. The
early recognition suggests better prognosis. This study is under-
taken to examine the value of neuropsychiatric method for making
accurate diagnosis of the psychiatric disorder that underlies psy-
chogenic NES.  Multidisciplinary approach to clinical assessment
of such patients with chronic or resistant course of seizure disor-
der was used. Out of 6 patients, who went through the neuropsy-
chiatric evaluation, two were admitted with a diagnosis of status
epilepticus, three - with acute episodes of repetitive seizures and
one - with diagnoses of bettolepsy. The results demonstrated that
in four cases seizures were the manifestation of dissociative dis-
order (F 44), in one - of somatic form autonomic dysfunction (F
45.3) and the last patient had delirium due to epilepsy. All of the
four patients with the past history of epilepsy were treated with
antiepileptic drugs (AED). In two cases diagnosis of epilepsy and
AED therapy were withdrawn. In the remaining cases we sup-
posed the coexistence of epilepsy and NES. Our data suggests
that incorporating of neuropsychiatric methods into the diagnos-
tic battery for people with suspected and/or intractable epilepsy
help in distinguishing NES and epilepsy as well as in revealing the
underlying psychic disorder, which leads to formulation specific
treatment program.
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æèøâèëè, Òáèëèñè

Êàñàÿñü ïðîáëåìàòèêè íåýïèëåïòè÷åñêèõ ïðèïàäêîâ (ÍÝÏ)
ïðåäñòàâëÿåò èíòåðåñ âûÿâëåíèå íå òîëüêî ïðèðîäû ïàðî-
êñèçìàëüíûõ ñîñòîÿíèé, íî è êîíêðåòíîãî ïñèõè÷åñêîãî ðàñ-
ñòðîéñòâà, ñêðûâàþùåãîñÿ çà ïñèõîãåííûìè ÍÝÏ. Ïðèìå-
íåí ìóëüòèäèñöèïëèíàðíûé ïîäõîä ïðè êëèíè÷åñêîì îáñëå-
äîâàíèè áîëüíûõ, êîòîðûå îáðàòèëèñü ê íàì ïî ïîâîäó õðî-

íè÷åñêîãî èëè ìåäèêàìåíòîçíî-ðåçèñòåíòíîãî õàðàêòåðà ñâî-
èõ ïðèñòóïîâ. Ñðåäè øåñòè áîëüíûõ, ïðîøåäøèõ íåéðîïñè-
õèàòðè÷åñêîå îáñëåäîâàíèå, äâîå ïîñòóïèëè ñ äèàãíîçîì ýïè-
ëåïòè÷åñêîãî ñòàòóñà, òðîå - ñ ñåðèéíûì òå÷åíèåì ýïèïðè-
ïàäêîâ è îäèí ñ äèàãíîçîì áåòòîëåïñèè. Ðåçóëüòàòû ïîêàçà-
ëè, ÷òî ó ÷åòûðåõ áîëüíûõ ïðèïàäêè ÿâëÿþòñÿ ïðîÿâëåíèåì
äèññîöèàòèâíîãî ðàññòðîéñòâà (F44), ó îäíîãî - ñîìàòîôîð-
ìíîé âåãåòàòèâíîé äèñôóíêöèè (F45.3) à ó îäíîãî âûÿâëåí
äåëèðèé íà ôîíå ýïèëåïñèè (F05). Âñå ÷åòâåðî áîëüíûõ ñ
ïðîøëîé èñòîðèåé ýïèëåïñèè ëå÷èëèñü àíòèýïèëåïòè÷åñêè-
ìè ïðåïàðàòàìè (ÀÝÏ). Â äâóõ ñëó÷àÿõ äèàãíîç ýïèëåïñèè
áûë ñíÿò è ïðåêðàùåíà òåðàïèÿ ÀÝÏ, â îñòàëüíûõ äâóõ - ìû
ïðåäïîëàãàåì ñîñóùåñòâîâàíèå ýïèëåïñèè è ÍÝÏ. Âêëþ÷å-
íèå íåéðîïñèõèàòðè÷åñêèõ ìåòîäîâ â ñïèñîê äèàãíîñòè÷åñ-
êèõ ïðîöåäóð ñïîñîáñòâóåò íå òîëüêî äèôôåðåíöèàöèè ýïè-
ëåïñèè è ÍÝÏ, íî è âûÿâëåíèþ êîíêðåòíûõ ïñèõè÷åñêèõ ðàñ-
ñòðîéñòâ, ÷òî âåäåò ê ôîðìèðîâàíèþ ñïåöèôè÷åñêîé ïðî-
ãðàììû òåðàïèè.

Ðåöåíçåíò: ä.ì.í., ïðîô.À.Ç. Öèñêàðèäçå

Íàó÷íàÿ ïóáëèêàöèÿ

AN EXPERT SYSTEM FOR DIFFERENTIAL DIAGNOSIS OF TALL STATURE SYNDROME

Paghava I., Tortladze G., Phagava H., Manjavidze N.

Department of Pediatrics, Tbilisi State Medical University

Tall stature syndrome is present in case of many pediatric dis-
orders and bears a remarkable importance in terms of physical,
emotional and social well-being of affected individuals; diag-
nostic approach to overgrowth and tall stature related disor-
ders is of particular importance for clinical medicine [4,20]. Tall
stature may be defined as height above the 97th percentile [3].

It is noteworthy, that some causes of overgrowth and tall
stature syndrome are quite rare. This means that there are
probably not enough medical professionals having an ad-
equate hands-on experience in dealing with diagnostics of
disorders manifested by tall stature. This gap may be filled
by the usage of computerized tools created with the aim of
simulating human reasoning; a number of computerized
tools have been developed over the years [10]; the progress
in the application of artificial intelligence, computer sci-
ences and information processing techniques has result-
ed in the development of Medical Expert Systems, which
can be defined as follows: a computer program that simu-
lates the diagnostic reasoning of an experienced clinician
in specific areas of medicine [1], using knowledge and in-
ference procedures to solve problems which would other-

wise require the application of human expertise [7].

Due to such advantages as availability, consistency and
comprehensiveness [9], expert systems may be particular-
ly helpful by giving likely diagnoses based on the patient’s
data, particularly when patient’s case is complex or rare or
the person making the diagnosis is less experienced [9];
this makes expert systems fully applicable to the problem
of differential diagnosis of tall stature syndrome.

Many expert systems have been already created for appli-
cation in medicine [9,14,15,19], particularly in pediatrics [8].
There exist diagnostic Computer Databases [2,12,17] which
have some information about tall stature related syndromes
in their knowledge base along with data about plenty of
other disorders, but to our knowledge there exist no spe-
cialized expert systems designed for differential diagnosis
of disorders and syndromes manifested by tall stature.

To create a specialized expert system for differential diag-
nosis of diseases manifested by tall stature in childhood
and adolescence.
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Knowledge base of our system is the Microsoft Excel sheet
describing 91 disorders which may be manifested by tall
stature and containing their diagnostic criteria grouped
according to physical affiliation/location of clinical sign,
i.e. nose, face in general, fingers, extremities in general,
etc. or to organ system affiliation, i.e. muscles, skeletal
system, etc.

Disorders were selected based on the information provid-
ed by two major computer databases, LDDB [London Dys-
morphology Database] and Orphanet; any syndrome or
disease being manifested by tall stature was picked. Clini-
cal signs, i.e. diagnostic criteria were developed according
to 7 experts: manuals and textbooks, computer databases
and online resources on pediatrics and rare diseases.

Linguistic terms expressing the frequency and/or proba-
bility of presence of the symptoms in case of various dis-
eases were matched to numerical equivalents [11,13].

The data from different experts were summarized accord-
ing to the expertons’ method [6].

The inference engine was based on the Bayes theorem
which consists essentially of a formula shown below
through which it is possible to combine the so-called prior
probabilities with the unconditional probabilities in order
to estimate the posterior probabilities that a certain event
will occur [16]. The term “prior probability” includes all the
probability factors found in circumstances similar to the
one being considered, whereas “unconditional probabili-
ties” are those applicable only to the particular case being
observed. “Posterior probabilities” represent the proba-
bility that the considered event will occur.

P(H/E) =
 ∑
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where P(H/E) is a posterior probability of H hypothesis

Fig. Creation and further development of expert system; expert system and its components; use of expert system

User 

Interface 

Inference 
Engine 

Working 
Memory 

Knowledge 
Base 

Knowledge 
Engineer 

Expert Knowledge 

Creation and 
Further 
Development of 
Expert System 

Use of 
Expert System 

Expert 
System 

Material and methods. An expert system consists of the
following basic elements: the knowledge base, which is
the very heart of any expert system and contains a repre-
sentation of the human knowledge/experience; The In-
ference engine, employed during a consultation session
to examine the status of the knowledge base, to handle its
content and to determine the order in which inferences
are made; The Working memory, which contains all the
results of the inference process during the consultation
session and at its conclusion; The Input/Output inter-

face, which enables the user to supply facts and data,
and enables the system to ask questions or supply ad-
vice and explanations. The expert system is compiled by
the knowledge engineer/s, who take/s use of expert
knowledge and transform/s it into various elements of
the system, particularly into the knowledge base [9,18]
(fig.). In case of medical expert system at least one of the
knowledge engineers has to be a doctor capable of inter-
preting medical information provided by expert sources
on various medicine-related issues.
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given the occurrence of E evidence; P(H) – prior probabil-
ity of H hypothesis; P(E/H) – probability of the E evidence
taking place in the H hypothesis. In our case P(H) were
prior probabilities of 91 disorders/diseases which may be
manifested by tall stature. P(E/H) were probabilities of the
different signs in case of these 91 diseases. N is the quan-
tity of all the possible hypotheses and is equal to 91.
Borland C++ Builder was used for creation of this program.

Results and their discussion. Our work resulted in cre-
ation of medical expert system for differential diagnosis of
91 disorders which may be manifested by tall stature along
with other clinical signs; differential diagnosis is made on
the basis of symptoms which are not equally common or
distinctive to all these diseases.

The Input/Output interface is in Georgian language; we
intend to translate it into English as well for the new ver-
sion of the program. The interface is made up by a set of
slides with questions accompanied by boxes beside. User
is expected to check corresponding boxes. At the begin-
ning the respondent is encountered with the question re-
garding the presence of tall stature. If the answer is no, he
or she is advised to quit. After inputting the name, age,
contact information and auxological data of the patient,
one after another there appear windows containing ques-
tions regarding the presence/absence of various symp-
toms. The latter are grouped in a logical manner. All ques-
tions except for the starter ones are of “yes or no” type,
and user is expected to check the box across the statement
only if relevant.

After the data having been entered, program produces five
diagnostic possibilities which are the most probable ones
in the given case according to the expert system, which is
ranking them in order of likelihood.

Expert system compilation is related to specific difficul-
ties [5,9,19].

In our case, when creating an expert system for differen-
tial diagnosis of tall stature syndrome we had to over-
come the following obstacles: the essence and the un-
derstanding of tall stature wasn’t always clearly defined;
terms used for describing clinical signs differed from each
other; in some cases various experts labeled the same
disorders with different titles; there were significant dis-
crepancies in describing the disorder between various
sources; total number of criteria for all tall stature syn-
dromes was quite high, with only moderate percentage
of overlap, i.e. very few syndromes were common to sev-
eral disorders and not to just one.

Total amount of information available for various disor-
ders manifested with tall stature syndrome differed signif-
icantly; Only a relatively minute number of the most com-

mon syndromes were more or less equally presented in all
the sources we used.

It wasn’t always clear how common for some disorder
was the clinical sign which was present in the title of the
syndrome.

The problems we encountered were probably predisposed
by the nature of information presented in the expert sourc-
es we used and by the fact that the majority of disorders
manifested with tall stature syndrome were quite rare and
correspondingly less studied.

The above-mentioned should have affected the compe-
tence of our expert system; it would be possible to im-
prove it by performing the following: enhancing the knowl-
edge base, e.g. by adding to it the clinical signs which may
be obtained by instrumental and laboratory investigation;
trying to use other inference engines, or various combina-
tions of them; developing a set of advices to be given to
the user with regards to further actions necessary to either
confirm or exclude any possible diagnosis; developing a
set of guidelines for the user with regards to the manage-
ment of any possible disorder; adding links to web-resourc-
es regarding the corresponding disorders.

The program has many advantages. It’s unique, or at least
we don’t have any information about the analogue ones;
and it’s specially designed for syndromes and disorders
manifested by tall stature along with other clinical signs.

Generally speaking, from a functional standpoint, the goal
of an expert system is to provide expert advice in a specific
domain to users without such expertise [18]. In our opin-
ion our expert system is fully capable of fulfilling this task.

Conclusions: An expert system for differential diagnosis
of tall stature syndrome in childhood and adolescence was
created. The system is capable of differential diagnosis of
91 disorders manifested by tall stature by suggesting five
the most probable diagnostic possibilities ranked in order
of likelihood. Compilation related problems and ways of
further improvement of the system were outlined.
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SUMMARY

AN  EXPERT  SYSTEM  FOR  DIFFERENTIAL  DIAGNO-
SIS  OF  TALL  STATURE  SYNDROME

Paghava I., Tortladze G., Phagava H., Manjavidze N.

Department of Pediatrics, Tbilisi State Medical University

There was created medical expert system for differential diagno-
sis of disorders and diseases manifested by tall stature. They

were selected based on the information provided by two major
computer databases, LDDB [London Dysmorphology Database]
and Orphanet. Clinical signs, i.e. diagnostic criteria were devel-
oped according to 7 experts: manuals and textbooks, computer
databases and online resources in pediatrics and rare diseases.
Linguistic terms expressing the frequency and/or probability of
presence of various symptoms were matched to numerical equiv-
alents. The data from different experts were summarized ac-
cording to the expertons’ method and the inference engine was
based on the Bayes theorem. An interface was made up by a set
of slides with questions accompanied by boxes beside and user
is expected to check corresponding boxes. The program was
created in Borland C++ Builder. After having processed the en-
tered data, the expert system produces the most probable five
diagnostic possibilities and ranks them in order of likelihood.

Key words: expert system, children and adolescents, tall
stature.

ÐÅÇÞÌÅ

ÝÊÑÏÅÐÒÍÀß  ÑÈÑÒÅÌÀ  ÄËß  ÄÈÔÔÅÐÅÍÖÈÀËÜ-
ÍÎÉ  ÄÈÀÃÍÎÑÒÈÊÈ  ÑÈÍÄÐÎÌÀ  ÂÛÑÎÊÎÉ
ÑÒÀÒÓÐÛ

Ïàãàâà È.Ê., Òîðòëàäçå Ã.Ä., Ïàãàâà Å.Ê., Ìàíäæàâèäçå Í.Ø.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
êàôåäðà ïåäèàòðèè

Áûëà ñîçäàíà ìåäèöèíñêàÿ ýêñïåðòíàÿ ñèñòåìà, ïðåäíàçíà-
÷åííàÿ äëÿ äèôôåðåíöèàëüíîé äèàãíîñòèêè ðàçëè÷íûõ íà-
ðóøåíèé è çàáîëåâàíèé, ïðîÿâëÿþùèõñÿ âûñîêîé ñòàòó-
ðîé íàðÿäó ñ äðóãèìè êëèíè÷åñêèìè ïðèçíàêàìè. Íàðó-
øåíèÿ è çàáîëåâàíèÿ áûëè îòîáðàíû íà îñíîâå èíôîðìà-
öèè ïîëó÷åííîé èç ñëåäóþùèõ êîìïüþòåðíûõ áàç äàííûõ -
LDDB (London Dysmorphology Database) è Orphanet; íà-
ðóøåíèÿ/áîëåçíè, êîòîðûå ìîãóò ìàíèôåñòèðîâàòüñÿ âû-
ñîêîé ñòàòóðîé, áûëè âêëþ÷åíû â áàçó äàííûõ. Â êà÷åñòâå
ýêñïåðòîâ áûëè èñïîëüçîâàíû ó÷åáíèêè è ðóêîâîäñòâà,
êîìïüþòåðíûå áàçû äàííûõ è èíòåðíåò-ðåñóðñû ïî ïåäèàò-
ðèè è ðåäêèì áîëåçíÿì (âñåãî 7). Ëèíãâèñòè÷åñêèå òåðìè-
íû îïèñûâàþùèå ÷àñòîòó è/èëè âåðîÿòíîñòü íàëè÷èÿ òîãî
èëè èíîãî ñèìïòîìà áûëè ïåðåâåäåíû â öèôðîâîé ýêâèâà-
ëåíò. Äàííûå, ïîëó÷åííûå îò ðàçëè÷íûõ ýêñïåðòîâ, áûëè
îáðàáîòàíû ñ èñïîëüçîâàíèåì ìåòîäà ýêñïåðòîíîâ, à àïïà-
ðàò âûâåäåíèÿ çàêëþ÷åíèé áûë ðàçðàáîòàí íà îñíîâå òåî-
ðåìû Áàéåñà. Èíòåðôåéñ ñîñòîèò èç íàáîðà ñëàéäîâ ñîäåð-
æàùèõ âîïðîñû è îòâåòû íà íèõ, ïðè÷åì îò ïîëüçîâàòåëÿ
òðåáóåòñÿ óêàçàòü îòâåò, ñîîòâåòñòâóþùèé íàëè÷èþ ëèáî
îòñóòñòâèþ ñèìïòîìà. Ïðîãðàììà áûëà ñîçäàíà ñ ïîìîùüþ
Borland C++ Builder. Ïîñëå îáðàáîòêè ââåäåííûõ äàííûõ
ýêñïåðòíàÿ ñèñòåìà âûäàåò ïÿòü äèàãíîñòè÷åñêèõ âîçìîæ-
íîñòåé ïðåäïîëîæèòåëüíî ñîîòâåòñòâóþùèõ äàííîìó êîí-
êðåòíîìó ñëó÷àþ è ðàíæèðóåò èõ ñîãëàñíî âåðîÿòíîñòíî-
ìó ïðèíöèïó.

Ðåöåíçåíò: ä.ì.í., ïðîô. À.Ä. Öèáàäçå
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Over the past decade various phenotypes of wheezing
and asthma have been described. Persistent wheezing is
the most common chronic disease in young children. About
35% of infants had at least one wheezing episode by their
third birthday, and 49% by their sixth birthday. However,
not all children with early wheezing continue to wheeze.
Approximately one half of those wheezing before 3 year of
age are asymptomatic by 6 year of age, the prevalence of
doctor-diagnosed asthma is even lower [1,2].

The most likely cause of recurrent or persistent wheezing
in childhood is asthma. It is generally recognized that viral
infections often exacerbate asthma, and there is specula-
tion that viral infections may be associated with the sub-
sequent development of asthma, but a role for respiratory
infection as an initiator has not been definitively estab-
lished. Non-viral respiratory pathogens including Myco-
plasma pneumoniae(MP) and Chlamydia pneumoniae (CP)
have also been associated with possible initiation and pro-
motion of asthma. These pathogens are plausible candi-
dates as etiologic agents of asthma because of their tro-
pism for the respiratory tract and their demonstrated abil-
ity to produce chronic respiratory tract infection and in-
flammation [3,4].

The treatment for wheezing in infancy has also caused
controversy. Necessity for treatment is further clouded by
the good prognosis of the majority of the patients. How-
ever, early effective treatment may not just relieve symp-
toms at the time, but may potentially alter long term prog-
nosis. Inhaled corticosteroids are the cornerstone of pre-
ventive therapy for asthma because of their role in reduc-
ing airway inflammation. The place of inhaled corticoster-
oids in the treatment of infants, who wheeze remains un-
clear. Theoretical benefit of anti-inflammatory action is
counterbalanced by concerns about somatic growth [5].

Aims of this study were: to evaluate changes in lung func-
tion in wheezing children with detected MP and CP infec-
tion according treatment; to measure the response to in-
haled corticosteroids in children with significant wheezing
who were selected as having a high risk of progressing
into childhood asthma.

Material and methods. The children under study were en-
rolled in the WING (Wheezing in Georgian Children)
project. The study was single-center, parallel group, open-

trial. At the first study visit, a full history was taken from
the parents, including demographic details, family history
of atopic disease, details of the home, including types of
heating, presence of pets, number, ages, and smoking his-
tory of all occupants. A full clinical examination was per-
formed for all children, birth weight, feeding history, full
medical history, including details of all respiratory symp-
toms were taken. The child was weighed, heighted, and
values were plotted on a centile chart.

54 children, born at full term, who were admitted at
M.Guramishvili Paediatric Clinic from the period of March
2003 till April 2005 were enrolled in the study. Children were
randomly assigned 2:1 into 2 groups–the main group (36
patients), in which inhaled corticosteroids were adminis-
tered, and the control group (18 patients), without inhaled
corticosteroids. The inclusion criteria were: age from 4 to 6
years; documented history of persistent wheezing; detect-
ed MP or CP infection and at least one parent having a past
or present history of atopy (asthma, seasonal rhinitis or
eczema). Children were excluded from the study if their first
episode of wheezing was secondary to RSV bronchiolitis
and if they had received inhaled corticosteroids before.

Serum IgE levels were determined using the ELISA (re-
agents: IBL-Hamburg). Serologic studies were performed
by the ELISA for IgM and IgG antibodies to MP and for
IgG and IgA antibodies to CP (reagents: ImmunoLISA,
Orgenics, Israel) on the Hiperion MRIII (USA). Pulmonary
function testing was done with SpiroLab II (DEGO GmbH,
Medizin-Elektronik, Germany).

The patients of both groups were administered appropri-
ate antibiotic from the macrolides: azitromycin (Sumamed,
PLIVA DD, Croatia) during five days. Patients of the first
group received inhaled fluticasone propionate (Flixotid,
GlaxoSmithKline, UK) 125 mg twice daily during 16 weeks.

The study was explained to the parents and they signed the
informed consent form. The study was approved by the
Ethics Committee of the M.Guramishvili Paediatric Clinic.

The parents were asked to record symptoms twice each
day, morning and evening, in a diary. Each symptom (wheez-
ing, cough, and shortness of breath) were scored on a
scale of 0 to 3. This gave a total daily symptom score (DSS)
with a maximum of 9 points equating to maximum symp-

Íàó÷íàÿ ïóáëèêàöèÿ
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OF INHALED FLUTICASONE ON SYMPTOMS AND LUNG FUNCTION

Chkhaidze I., Kherkheulidze M., Kavlashvili N., Kandelaki E.
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toms. Scores were calculated every 4 weeks for a total treat-
ment period 16 weeks (run in and treatment period 1-4).
The days within each period on which the DSS equalled
zero were pointed as symptom free days (SFD). Pulmonary
function tests were performed during the run-in period and
every 8 week, hence twice in the majority of the patients.

Data was recorded and managed on Excel spread sheet.
The SPSS 11.0 computer software for Windows was used
for statistical analyses. In order to identify changes in ling
function, the distribution of values was analysed using
the t-test as a parametric test.

Results and ther discussion. A total of 54 children were
recruited; 42 had complete diaries and were included in the
analysis: 29 in the main group and 13 in the control group;
12 failed to complete the study (stopped treatment or re-
fused the repeated investigations). Pre-treatment charac-
teristics, including weight, height, wheezing history, IgE
level, lung function parameters and current medical condi-
tion, were all generally comparable among the groups.

In the main group MP was detected in 16 patients (55%),
CP-in 9 patients (31%), in 4 patients - MP and CP co-infec-
tion (14%). In the control group MP was detected in 6
patients (46%), CP - in 4 patient (31%), MP and CP co-
infection – in 3 patient (23%).

The percentages of symptom free days in run-in period in
the main group were 40%, and in the control group - 45%.
During the treatment period the number of symptom free
days in MG had been increasing permanently, significant-
ly and in the last period were 94% (p<0,001). In the control
group the number of SFD in the last period was only 69%
and changes were not significant (fig. 1).

The baseline level of DSS in the main group was 6.7. During
the treatment period the level of DSS was decreasing grad-
ually and in the last period was 0.75. The baseline level of

DSS in the control group was 7.25 and 4.5 in the last period
(fig. 2). The improvement of daily symptoms was significant
in main group compared to control (p<0,001).

Fig.1. Changes of symptom free days

Fig. 2. Changes of daily symptom score

Main serum IgE level for the main group as a whole was
45.6 IU/ml (range 16-154 IU/ml). In the control group serum
IgE level was 49.2 IU/ml (range 22-186 IU/ml).

The parameters of the lung function had been assessed.
Analyses indicated that the spirometry tests in the main
group were improved significantly, while there were no
significant changes in the control group (table).
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Table. Lung function parameters in children with different treatment

Patient groups FVC FEV1 PEF 

 The run-
in-period 

The last 
period 

The run-in-
period 

The last 
period 

The run-in-
period 

The last 
period 

Mian Group 83,3±9,2 92,8±7,6 
p<0,01 87,2±6,8 100,5±11,3 

p<0,001 95,6±10,2 119,1±12,3 
p<0,001 

Control Group 78,5±14,2 81,0±9,8 87,8±9,3 89,5±10,4 86,5±8,6 92,8±11,3 
 

Data are presented as mean±SD. FVC – forced vital capac-
ity; FEV1 – forced expiratory volume in one second; PEF –
peak expiratory flow.

The weight and the height of the children also had been
assessed. All of the patients in both groups gained in
weight and length during the study.

Our data shows that Mycoplasma pneumoniae and Chlamydia
pneumoniae can be related with wheezing in children, particu-
larly in subjects with a history of recurrent episodes. It is likely
that Mycoplasma pneumoniae and Chlamydia pneumoniae can
trigger the “wheezing process” in subjects who are predis-
posed either by their genetic background or by events that
have “primed” their immune systems and lungs [3].
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Previous studies have shown an improvement in daily
symptoms after the treatment with inhaled corticosteroids
[6,7], but some of them showed no significant effect [8]. In
our study we were able to show a fall in mean daily symp-
tom score over the study period associated with a rise of
the number of the symptom free days in the main group
compared to control one.

It was shown the improvement of the lung functions in
children with persistent wheezing when treated with in-
haled corticosteroids [9], though Chavasse at all [5] were
unable to show any improvement. As a result of our study
design, we find the significant improvement of the pul-
monary function after administration of inhaled corticos-
teroids.

We fully understand that other study design (double-blind,
randomized, placebo-controlled) will be more significant
and the sample size was too small to draw any firm conclu-
sions from this, but anyway our results give the possibil-
ity to make conclusions.

In conclusion, we have shown an improvement in symp-
tom score, an increase in symptom free days and signifi-
cant improvement of the lung functions following the treat-
ment with macrolide and inhaled fluticasone in children
with wheezing and documented Mycoplasma pneumoniae
or Chlamydia pneumoniae infection, compared to patients
treated with only macrolide. In our opinion the use of in-
haled corticosteroids should be seriously considered in
children with the risk of persisting symptoms. This poten-
tial benefit needs to be weighed against the possibility of
adverse effects, which require further investigation.

The authors thank all the families involved in the study
and all the staff who referred them. The authors also thank
Georgian representative offices of GlaxoSmithKline and
PLIVA for their assistance.
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SUMMARY

NON-VIRAL  WHEEZING  IN  PRESCHOOL  CHILDREN:
THE  EFFECT  OF  INHALED  FLUTICASONE  ON  SYMP-
TOMS  AND  LUNG  FUNCTION

Chkhaidze I., Kherkheulidze M., Kavlashvili N., Kandelaki E.

Tbilisi State Medical University; M. Guramishvili Pediatric Clinic

Aims of this study were: to evaluate changes in lung function in
wheezing children with detected MP and CP infection according
to treatment; to measure the response to inhaled corticosteroids
in children with significant wheezing who were selected as hav-
ing a high risk of progressing into childhood asthma.

54 children were randomly assigned 2:1 into 2 groups–the main
group (36 patients), in which inhaled corticosteroids were ad-
ministered, and the control group (18 patients), without inhaled
corticosteroids.

Serum IgE levels were determined using the ELISA (reagents:
IBL-Hamburg). Serologic studies were performed by the ELISA
for IgM and IgG antibodies to MP and for IgG and IgA antibod-
ies to CP (reagents: ImmunoLISA, Orgenics, Israel) on the Hip-
erion MRIII (USA).Pulmonary function testing was done with
SpiroLab II (DEGO GmbH, Medizin-Elektronik, Germany).

The patients of both groups were administered macrolides: azitro-
mycin during five days. Patients of the first group received in-
haled fluticasone propionate 125 mg twice daily.

The parents were asked to record symptoms. Each symptom
(wheezing, cough, and shortness of breath) were scored on a
scale of 0 to 3 - daily symptom score (DSS). Scores were calcu-
lated every 4 weeks for a total treatment period 16 weeks. The
days within each period on which the DSS equalled zero were
pointed as symptom free days (SFD). It had been shown an
significant improvement in DSS, an increase in SFD and signifi-
cant improvement of the lung functions following the treatment
with inhaled fluticasone and macrolide in children with wheez-
ing and documented MP or CP infection, compared to control
group treated only with antibiotics. In conclusion, the use of
ICS should be seriously considered in children with wheezing
and the risk of persisting symptoms.

Key words: wheezing, children, inhaled corticosteroids.
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

ÐÅÇÞÌÅ

ÍÅÂÈÐÓÑÍÛÉ  WHEEZING  Ó  ÄÅÒÅÉ – ÝÔÔÅÊÒ
ÈÍÃÀËßÖÈÎÍÍÎÃÎ  ÔËÞÒÈÊÀÇÎÍÀ  ÍÀ  ÑÈÌÏ-
ÒÎÌÛ  È  ËÅÃÎ×ÍÛÅ  ÔÓÍÊÖÈÈ

×õàèäçå È.Ã., Õåðõåóëèäçå Ì.Í., Êàâëàøâèëè Í.È., Êàí-
äåëàêè Ý.Ò.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
Ïåäèàòðè÷åñêàÿ êëèíèêà èì. Ì. Ãóðàìèøâèëè

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå ëåãî÷íîé ôóíêöèè è
ýôôåêòèâíîñòè èíãàëÿöèîííûõ ñòåðîèäîâ ó äåòåé ñî ñâèñòÿ-
ùèì äûõàíèåì è ïîäòâåðæäåííûìè ìèêîïëàçìåííîé è õëà-
ìèäèéíîé èíôåêöèÿìè.

Íàáëþäàëèñü 54 äåòåé â âîçðàñòå îò 4-õ äî 6-è ëåò ñ ïåðñèñ-
òèðóþùèì èëè ïîçäíèì wheezing-îì. Âñå äåòè èìåëè ìèíè-
ìóì îäèí ðèñê ôàêòîð ðàçâèòèÿ áðîíõèàëüíîé àñòìû (ÁÀ).

Áîëüíûå áûëè èññëåäîâàíû íà íàëè÷èå àíòèòåë ê Mycoplasma
pneumoniae (MP) è Chlamydia pneumoniae (CP) ñ èñïîëüçî-
âàíèåì ìåòîäà ÅLISA â ñûâîðîòêå êðîâè. Ïîñëå ïîëíîãî
êëèíè÷åñêîãî îáñëåäîâàíèÿ, à òàêæå èññëåäîâàíèÿ ôóíêöèè
âíåøíåãî äûõàíèÿ è IgE áûë íàçíà÷åí ôëóòèêàçîí ïðîïèî-
íàò (Flixotid, GSK) â äîçå 125 ìã äâàæäû â äåíü â òå÷åíèå 16-
è íåäåëü. Ó äåòåé ñ MÐ è CÐ áûë ïðîâåäåí 5-äíåâíûé êóðñ
ëå÷åíèÿ àçèòðîìèöèíîì (Sumamed, PLIVA). Ýôôåêòèâíîñòü
ïðîâîäèìîãî ëå÷åíèÿ îöåíèâàëè ñ èñïîëüçîâàíèåì ñïåöè-
àëüíîãî âîïðîñíèêà äëÿ ðîäèòåëåé ñ óêàçàíèåì îñíîâíûõ
ñèìïòîìîâ. Àíàëèç ïîëó÷åííûõ äàííûõ, íàðÿäó ñ óëó÷øå-
íèåì ñïèðîìåòðè÷åñêèõ ïîêàçàòåëåé, ïîêàçàë óìåíüøåíèå
åæåäíåâíîãî ñèìïòîìíîãî ÷èñëà è óâåëè÷åíèå ñâîáîäíûõ îò
ñèìïòîìîâ äíåé. Ñäåëàí âûâîä î öåëåñîîáðàçíîñòè íàçíà÷å-
íèÿ ýòèîòðîïíîãî ëå÷åíèÿ íàðÿäó ñ èíãàëÿöèîííûìè êîðòè-
êîñòåðîèäàìè ó äåòåé ñ MÐ èëè CÐ èíôåêöèÿìè, wheezing-
îì è ðèñê ôàêòîðîì ðàçâèòèÿ ÁÀ.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ê.È. Ïàãàâà

Íàó÷íàÿ ïóáëèêàöèÿ

ÂËÈßÍÈÅ ÁÈÑÔÎÑÔÎÍÀÒÎÒÅÐÀÏÈÈ ÍÀ ÊËÈÍÈÊÎ-ÐÅÍÒÃÅÍÎËÎÃÈ×ÅÑÊÈÅ
ÏÎÊÀÇÀÒÅËÈ Ó ÄÅÒÅÉ Ñ ÍÅÑÎÂÅÐØÅÍÍÛÌ ÎÑÒÅÎÃÅÍÅÇÎÌ

×èãëàäçå Ò.Ò., Æâàíèÿ Ì.À., Âåêóà Ì.Â.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
êàôåäðà ñïåöèàëèçàöèè ïî ïåäèàòðèè; Òðàâìàòîëîãè÷åñêàÿ êëèíèêà

Íåñîâåðøåííûé îñòåîãåíåç (ÍÎÃ) ýòî íàñëåäñòâåííîå
íàðóøåíèå áèîñèíòåçà êîëëàãåíà, õàðàêòåðèçóþùèéñÿ
ïîâûøåííîé ëîìêîñòüþ êîñòåé, íàðóøåíèåì ðîñòà çó-
áîâ, îòîñêëåðîçîì è ãîëóáûìè ñêëåðàìè. Çàáîëåâàíèå
ïðîÿâëÿåòñÿ ÷àñòûìè ïåðåëîìàìè (îò 1 äî 150 è áîëåå),
êîòîðûå âïîñëåäñòâèè âûçûâàþò ôóíêöèîíàëüíûå íà-
ðóøåíèÿ îïîðíî-äâèãàòåëüíîãî àïïàðàòà, äåôîðìàöèè
ïîçâîíî÷íèêà è äëèííûõ òðóá÷àòûõ êîñòåé. Êëèíè÷åñ-
êàÿ è îñîáåííî ðåíòãåíîëîãè÷åñêàÿ êàðòèíà ÍÎÃ îòëè-
÷àåòñÿ çíà÷èòåëüíûì ìíîãîîáðàçèåì, êîòîðîå îïðåäå-
ëÿåòñÿ ôîðìîé áîëåçíè, åå ôàçîé, âîçðàñòîì áîëüíîãî,
ñòåïåíüþ âûðàæåííîñòè è îñîáåííîñòÿìè òå÷åíèÿ. Ñ
íàñòóïëåíèåì ïóáåðòàòíîãî ïåðèîäà ëîìêîñòü êîñòåé
çíà÷èòåëüíî ñíèæàåòñÿ è â áîëüøèíñòâå ñëó÷àåâ íàáëþ-
äàåòñÿ ïðåêðàùåíèå ïåðåëîìîâ [1]. Â ïàòîãåíåçå çàáî-
ëåâàíèÿ âåäóùèì ÿâëÿþòñÿ íàðóøåíèå áèîñèíòåçà êîë-
ëàãåíà I òèïà è âîçíèêíîâåíèå âòîðè÷íîãî îñòåîïîðî-
çà, ÷òî èãðàåò íåìàëîâàæíóþ ðîëü â ðàçâèòèè ÷àñòûõ
ïåðåëîìîâ è, â ñâîþ î÷åðåäü, óñóãóáëÿåò êëèíè÷åñêîå
òå÷åíèå è èñõîä çàáîëåâàíèÿ[2,3].

Àíàëèç íàó÷íûõ ïóáëèêàöèé ïîêàçûâàåò, ÷òî âîïðîñû
òåðàïåâòè÷åñêîé òàêòèêè ïðè ÍÎÃ îñòàþòñÿ íåðàçðà-
áîòàííûìè. Äî ïîÿâëåíèÿ áèñôîñôîíàòîòåðàïèè åäèí-
ñòâåííûì ìåòîäîì êîððåêöèè äåôîðìàöèé êîíå÷íîñ-
òåé è ïðåäîòâðàùåíèÿ ïåðåëîìîâ áûëè ðàçëè÷íûå õè-
ðóðãè÷åñêèå îïåðàöèè. Ìåõàíèçì äåéñòâèÿ áèñôîñôî-
íàòîâ èçó÷åí íå äî êîíöà. Ñ÷èòàþò, ÷òî îíè ñíèæàþò
ïðîöåññ êîñòíîé ðåçîðáöèè è óñêîðÿþò ïðîöåññû ìè-
íåðàëèçàöèè. Îïòèìàëüíàÿ ïðîäîëæèòåëüíîñòü ëå÷åíèÿ
è ïåðèîäè÷íîñòü êóðñîâ ëå÷åíèÿ äî êîíöà íå óñòàíîâ-
ëåíû è îêîí÷àòåëüíûé âûâîä îá ýòîì ìîæíî áóäåò ñäå-
ëàòü ïîñëå äàëüíåéøåãî íàêîïëåíèÿ äàííûõ.

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëàñü îöåíêà âëèÿíèÿ
áèñôîñôîíàòîòåðàïèè íà êëèíèêî-ðåíòãåíîëîãè÷åñêèå
äàííûå ó áîëüíûõ íåñîâåðøåííûì îñòåîãåíåçîì, ñ ó÷å-
òîì òèïà çàáîëåâàíèÿ.

Ìàòåðèàë è ìåòîäû. Áûëî ïðîâåäåíî îòêðûòîå, ïðî-
ñïåêòèâíîå èññëåäîâàíèå 32 áîëüíûõ, â âîçðàñòå îò 1 äî
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15 ëåò. Êðèòåðèåì âêëþ÷åíèÿ â èññëåäîâàíèå áûë äèàã-
íîç ÍÎÃ, ïîñòàâëåííûé ïî êëèíè÷åñêèì è èíñòðóìåí-
òàëüíûì äàííûì, â ñîîòâåòñòâèè ñ ìåæäóíàðîäíûìè
äèàãíîñòè÷åñêèìè êðèòåðèÿìè ýòîãî çàáîëåâàíèÿ. Ëå-
÷åíèå ïðîâîäèëîñü ñ ïðèìåíåíèåì ïðåïàðàòà Àðåäèÿ
(ïðîèçâîäñòâî "Novartis Pharma", Øâåéöàðèÿ). Ó áîëü-
íûõ äî òðåõëåòíåãî âîçðàñòà ñóòî÷íàÿ äîçà ïðåïàðàòà
ñîñòàâèëà 0,5 ìã/êã, ñ òðåõëåòíåãî âîçðàñòà1ìã/êã, âíóò-
ðèâåííî, â òå÷åíèå òðåõ äíåé. Êóðñ ïîâòîðÿëñÿ ÷åðåç
êàæäûå 4 ìåñÿöà. Ìèíèìàëüíàÿ ïðîäîëæèòåëüíîñòü
ëå÷åíèÿ ñîñòàâèëà äâà ãîäà. Êðèòåðèÿìè èñêëþ÷åíèÿ
èç èññëåäîâàíèÿ áûë îòêàç îò ëå÷åíèÿ.

Íà ôîíå ïðîâîäèìîãî ëå÷åíèÿ îäíîâðåìåííî ñ êëèíè-
÷åñêèìè äàííûìè, â äèíàìèêå, ðàç â ãîä, èçó÷àëèñü ðåí-
òãåíîãðàôè÷åñêèå ïîêàçàòåëè ñòðóêòóðû êîñòíîé òêàíè
òðóá÷àòûõ êîñòåé è ïîçâîíî÷íèêà, èçìåðÿëàñü ìèíåðàëü-
íàÿ ïëîòíîñòü êîñòíîé òêàíè (ÌÏÊÒ) ìåòîäîì ðåíòãå-
íîâñêîé äåíñèòîìåòðèè. Íà ðåíòãåíîãðàììàõ ñòåïåíü èñ-
êðèâëåíèÿ ïîçâîíî÷íèêà èçìåðÿëàñü ìåòîäîì Êîááà
[11]. Èññëåäîâàíèÿ ïðîâîäèëèñü äî è ïîñëå ëå÷åíèÿ.
Ïîëó÷åííûå äàííûå îáðàáîòàíû ñ èñïîëüçîâàíèåì
ìåòîäà SPSP version 9.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ñîãëàñíî îáùåïðèíÿòîé

êëàññèôèêàöèè, ïðåäëîæåííîé Ñàéëëåíñîì [2,6],â çà-
âèñèìîñòè îò òèïà çàáîëåâàíèÿ áîëüíûå áûëè ðàñïðå-
äåëåíû íà 3 ãðóïïû: I òèï (10 äåòåé), III òèï (8 äåòåé) è IV
òèï (14 äåòåé). II òèï ÍÎÃ (ëåòàëüíàÿ ôîðìà) íàìè íå
áûë çàôèêñèðîâàí. Ñðåäè äåòåé áûëî 18 ìàëü÷èêîâ è 14
äåâî÷åê. Äî ëå÷åíèÿ ó äåòåé íàáëþäàëèñü ïåðåëîìû
ðàçíîãî õàðàêòåðà è òÿæåñòè, ïðîãðåññèðóþùàÿ óòðàòà
ïîäâèæíîñòè è ïîñòîÿííûå îcñàëãèè. Ïî ðåçóëüòàòàì
äåíñèòîìåòðè÷åñêèõ ïîêàçàòåëåé äî ëå÷åíèÿ ÌÏÊÒ
êîðòèêàëüíàÿ ñíèæåíà: ó ïàöèåíòîâ ñ I òèïîì ÍÎÃ â 2,6
ðàçà, ó áîëüíûõ ñ IV òèïîì çàáîëåâàíèÿ â 2,7 ðàçà ïî
ñðàâíåíèþ ñ ñîîòâåòñòâóþùåé âîçðàñòíîé íîðìîé.

Ñëåäóåò îòìåòèòü, ÷òî â íà÷àëå èññëåäîâàíèÿ óìåíüøå-
íèå ÌÏÊÒ êîðòèêàëüíîãî ñëîÿ, ïî ñðàâíåíèþ ñ âîçðà-
ñòíîé íîðìîé, áîëüøå âñåãî áûëî âûðàæåíî ó äåòåé ñ
III òèïîì- 3,6 ðàçà. Íà ôîíå ëå÷åíèÿ êîíñîëèäàöèÿ ïå-
ðåëîìîâ ïðîèñõîäèëà â îáû÷íûå ñðîêè, â ðÿäå ñëó÷àåâ
ñ îáðàçîâàíèåì ãèïåðïëàçèâíîé ìîçîëè. Èññëåäîâàíèÿ
ìèíåðàëüíîé ïëîòíîñòè êîñòåé ïîêàçàëè, ÷òî ó ïàöèåí-
òîâ ñ I è IV òèïàìè ÍÎÃ, ÌÏÊÒ êîðòèêàëüíîãî ñëîÿ
äîñòîâåðíî ïîâûøàëàñü, òàêæå äîñòîâåðíî ñíèæàëîñü
êîëè÷åñòâî ïåðåëîìîâ. ×òî êàñàåòñÿ ïàöèåíòîâ ñ III òè-
ïîì ÍÎÃ, ïîëó÷åííûå äàííûå â äèíàìèêå îêàçàëèñü
íåäîñòîâåðíûìè (p>0,05) (òàáëèöà 1).

Òàáëèöà 1. Èçìåíåíèÿ äåíñèòîìåòðè÷åñêèõ ïîêàçàòåëåé êîðòèêàëüíîãî ñëîÿ
è êîëè÷åñòâà ïåðåëîìîâ â òå÷åíèå 2-õ ëåò íà ôîíå áèñôîñôîíàòîòåðàïèè

òèï ÍÎÃ  êîëè÷åñòâî ïåðåëîìîâ ÌÏÊÒ êîðòèêàëíîãî ñëîÿ ã/ñì² 

 Äî ëå÷åíèÿ Ïîñëå ëå÷åíèÿ Äî ëå÷åíèÿ Ïîñëå ëå÷åíèÿ 
I òèï 1,72±0,19 0,45±0,19 0,45±0,04 0,79±0,03 
 p<0,001 p<0,001 
III òèï 8,25±0,25 4,13±0,25 0,30±0.05 0,57±0,04 
 p<0,005 p>0,005 
IV òèï 2,15±0,1 1,08±0,8 0,38±0,04 0,77±0,04 
 p<0,001 p<0,001 
 Ýòè ïîêàçàòåëè óêàçûâàþò, ÷òî íà ôîíå áèñôîñôîíà-

òîòåðàïèè ñòåïåíü îñòåîïîðîçà óìåíüøàåòñÿ è ñîîò-
âåòñòâåííî óìåíüøàåò ðèñê ïåðåëîìîâ. Âìåñòå ñ ýòèì
íàáëþäàëîñü òàêæå óëó÷øåíèå äâèãàòåëüíîé àêòèâíîñ-
òè áîëüíûõ è óìåíüøåíèå îññàëãèè.

Èññëåäîâàíèÿ, ïðîâåäåííûå äî ëå÷åíèÿ, ïîêàçàëè, ÷òî
ðåíòãåíîëîãè÷åñêàÿ êàðòèíà êîñòíîé ñèñòåìû îòëè÷à-
ëàñü ðàçíîîáðàçíîñòüþ, íî ó âñåõ ïàöèåíòîâ îòìå÷à-
ëèñü õàðàêòåðíûå îñîáåííîñòè äëÿ çàáîëåâàíèÿ: îñòåî-
ïîðîç, êîòîðûé ðàñïðîñòðàíÿåòñÿ êàê íà ñïîíãèîçó, òàê
è íà êîðòèêàëüíûé ñëîé. Êîðòèêàëüíûé ñëîé îêàçàëñÿ
óòîí÷åííûì â 27-è ñëó÷àÿõ äî 0,3-0,1 ìì.

Ãóá÷àòîå âåùåñòâî áûëî ïðåäñòàâëåíî øèðîêîïåòëèñ-
òîé êàðòèíîé. Âûÿâëåíî ðàñøèðåíèå êîñòíî-ìîçãîâî-
ãî êàíàëà. Ýïèôèçû ïî ñðàâíåíèþ ñ äèàôèçàìè áûëè

óòîëùåííûìè. Êðîìå ðåíòãåíîñòðóêòóðíûõ èçìåíå-
íèé, áûëè âûðàæåíû ðåíòãåíîàíàòîìè÷åñêèå èçìåíå-
íèÿ, ñâÿçàííûå ñ ÷àñòûìè ïåðåëîìàìè è èçìåíåíèåì
ñòàòèêî-äèíàìè÷åñêîãî ïîëîæåíèÿ. Ó 12-è ïàöèåíòîâ
îòìå÷àëèñü äåôîðìàöèè íèæíèõ êîíå÷íîñòåé, êàê áåä-
ðåííûõ, òàê è ãîëåííûõ êîñòåé. Â 5-è ñëó÷àÿõ íà âåðøè-
íå èñêðèâëåíèÿ êîñòè íàáëþäàëàñü ëîîçîðåâñêàÿ çîíà.
Ñòðóêòóðíûå èçìåíåíèÿ òðóá÷àòûõ êîñòåé áûëè âûðà-
æåíû â áîëüøåé ñòåïåíè â íèæíèõ êîíå÷íîñòÿõ.

Ðåíòãåíîëîãè÷åñêèå èññëåäîâàíèÿ ïîçâîíî÷íèêà ïî-
çâîëèëè óñòàíîâèòü ôîðìó è ñòåïåíü èñêðèâëåíèÿ ïî-
çâîíî÷íîãî ñòîëáà. Ó âñåõ ïàöèåíòîâ îòìå÷àëèñü ÿðêî
âûðàæåííûé îñòåîïîðîç, óïëîùåíèå è óòîí÷åíèå ïî-
çâîíêîâûõ òåë, äåôîðìàöèÿ ãðóäíîé êëåòêè: ó 3-õ ïà-
öèåíòîâ îòìå÷àëàñü "êóðèííàÿ ãðóäü", ó 6-è – "ãðóäü
ñàïîæíèêà".
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Íàáëþäåíèÿ ïîêàçàëè, ÷òî èç 32-õ îáñëåäîâàííûõ áîëü-
íûõ, ó 28-è îòìå÷àëñÿ ñêîëèîç (èç íèõ ó 5-è - êèôîñêîëè-
îç), ó 13-è áûë âûÿâëåí ñêîëèîç I ñòåïåíè, ó 12-è -

II ñòåïåíè, à ó 3-õ – III ñòåïåíè. Ñëåäóåò îòìåòèòü, ÷òî
III ñòåïåíü ñêîëèîçà ðàçâèëàñü, â îñíîâíîì, ó áîëüíûõ
III òèïîì ÍÎÃ (òàáëèöà 2).

Òàáëèöà. 2. Ðàñïðåäåëåíèå áîëüíûõ ñî ñêîëèîçîì â çàâèñèìîñòè îò òèïà çàáîëåâàíèÿ

òèï ÍÎÃ  

Ñòåïåíü ñêîëèîçà I òèï III òèï IV òèï Âîçðàñò (ëåò) M±m 

I ñòåïåíü n=13 8 1 4 7,85±0,99 
II ñòåïåíü n=12 2 4 6 9,75±1,12 
III ñòåïåíü n=3 0 3 0 8,00±1,53 
n=28 10 8 10  
 

Ïîñëå áèñôîñôîíàòîòåðàïèè íà ðåíòãåíîãðàììàõ òðóá-
÷àòûõ êîñòåé â ìåòàôèçàõ ïîÿâèëèñü ïîïåðå÷íûå ñêëå-
ðîòè÷åñêèå ëèíèè, îòðàæàþùèå èíäèâèäóàëüíûå öèê-
ëû ëå÷åíèÿ è äåìîíñòðèðóþùèå ëèíåéíûé ðîñò êîñòè,
÷òî ïîäòâåðæäàåò óëó÷øåíèå ïðîöåññà ðåìîäåëèðîâà-
íèÿ (ðèñ.).

Ðèñ. Ðåíòãåíîãðàììà ïàöèåíòà ñ ÍÎÃ, äåìîíñòðèðó-
þùàÿ ëèíåéíûé ðîñò êîñòè

Íà îñíîâå àíàëèçà ðåíòãåíîëîãè÷åñêèõ äàííûõ áûëî
óñòàíîâëåíî, ÷òî äî ëå÷åíèÿ áîëúíûõ ÍÎÃ ñî ñêîëèî-
çîì óãîë èñêðèâëåíèÿ ïîçâîíî÷íîãî ñòîëáà â ïðîäîë-
æåíèå îäíîãî ãîäà ïðîãðåññèðîâàë, â ñðåäíåì, íà 7±1,2
ãðàäóñà. Íà ôîíå ëå÷åíèÿ, ó ïàöèåíòîâ ñ I òèïîì çàáî-
ëåâàíèÿ, óãîë èñêðèâëåíèÿ ïîçâîíî÷íèêà ïðîãðåññè-
ðîâàë ìåíüøå: ó 2-õ ïàöèåíòîâ óãîë óìåíüøèëñÿ íà 3°,
ó 6 ïàöèåíòîâ – íå èçìåíèëñÿ, â 2-õ ñëó÷àÿõ óâåëè÷èëñÿ
íà 5° (p<0,05). Ó ïàöèåíòîâ ñ III òèïîì çàáîëåâàíèÿ - â
4-õ ñëó÷àÿõ óãîë èñêðèâëåíèÿ ïîçâîíî÷íèêà ïðîãðåñ-
ñèðîâàë íà 5°, à ó 4-õ ïàöèåíòîâ îñòàëñÿ áåç èçìåíåíèÿ.
Ó äåòåé ñ IV òèïîì ÍÎÃ - â 7 íàáëþäåíèÿõ óãîë èñêðèâ-
ëåíèÿ îñòàëñÿ íåèçìåíåííûì, à ó 3-õ óâåëè÷èëñÿ íà 5°
(p<0,05). Èñõîäÿ èç ïîëó÷åííûõ ðåçóëüòàòîâ ñëåäóåò çàê-
ëþ÷èòü, ÷òî áèñôîñôîíàòîòåðàïèÿ äàåò ïîëîæèòåëüíûé
ýôôåêò ó áîëüíûõ I è IV òèïîì ÍÎÃ è ìåíåå ýôôåêòèâ-
íà ïðè III òèïå çàáîëåâàíèÿ. Ýòî îáúÿñíÿåòñÿ òåì, ÷òî

 

ïðè I è IV òèïå ÍÎÃ èìååòñÿ êîëè÷åñòâåííûé äåôåêò
ñèíòåçà íîðìàëüíîãî êîëëàãåíà, à ïðè III òèïå èìååò
ìåñòî êàê êîëè÷åñòâåííûé, òàê è êà÷åñòâåííûé äåôåêò
êîëëàãåíà [9,10].

Âûðàæåííûå îñëîæíåíèÿ íà ôîíå ïðîâîäèìîãî ëå÷åíèÿ
íå íàáëþäàëèñü. Îäíèì èç ïîáî÷íûõ ýôôåêòîâ ïðè èñ-
ïîëüçîâàíèè Àðåäèÿ, ÿâëÿëñÿ êðàòêîâðåìåííûé ïîäúåì
òåìïåðàòóðû íà 3-4°Ñ â ïåðâûå äíè ïîñëå íà÷àëà ëå÷åíèÿ.
Òåìïåðàòóðíàÿ ðåàêöèÿ áûñòðî êóïèðîâàëàñü íà ôîíå
æàðîïîíèæàþùèõ ñðåäñòâ. Â åäèíè÷íûõ ñëó÷àÿõ ïåðâûå
â 2-3 ñóòîê íàáëþäàëàñü ýðèòåìàòîçíàÿ ñûïü.

Òàêèì îáðàçîì, ó÷èòûâàÿ ñóùåñòâåííîå ïîâûøåíèå
ìèíåðàëüíîé ïëîòíîñòè êîñòíîé òêàíè , ñíèæåíèå ÷èñ-
ëà ïåðåëîìîâ, îñëàáëåíèå îññàëãèè, à òàêæå ïîçèòèâ-
íóþ äèíàìèêó ñêîëèîçà, ñëåäóåò çàêëþ÷èòü, ÷òî âíóò-
ðèâåííûå èíôóçèè Àðåäèÿ èìåþò áîëüøîå çíà÷åíèå â
ëå÷åíèè íåñîâåðøåííîãî îñòåîãåíåçà.
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SUMMARY

INFLUENCE  OF  BISPHOSPHONATE  TREATMENT  ON  THE  RADIOLOGICAL
FEATURES  OF  OSTEOGENESIS  IMPERFECTA  IN  CHILDREN

Ñhigladze T., Zhvania M., Vekua M.

Traumatology Clinic, Department of Specialization in Pediatrics, Tbilisi State Medical University

The Osteogenesis imperfecta (OI) is a hereditary disturbance of
collagen biosynthesis. The illness is characterized by frequent
fractures that consequently cause functional disturbance of lo-
comotion system as well as deformation of long tubular bones.

The purpose of the present work was to study radiological features
of clinical forms of osteogenesis imperfecta during bisphosphonate
treatment in children according to the schemes we developed taking
into consideration the type of illness and the age of the patient.

The total number of 32 patients, aged 1-15, suffering from os-
teogenesis imperfecta, have been investigated. The patients have

been divided into three groups depending on the type of illness
(I, III and IV type). Type II (lethal form) has not been observed
by us. All patients, participating in the study  underwent radio-
logical examination of tubular bones and vertebra pre and post
treatment.

The results of the study showed that bisphosphonate treatment
has positive effects in patients of type I and IV of osteogenesis
imperfecta and is less effective in the type III of the diseases.

Key words: osteogenesis imperfecta, children, radiology, frac-
ture, bisphosphonate.

ÐÅÇÞÌÅ
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×èãëàäçå Ò.Ò., Æâàíèÿ Ì.À., Âåêóà Ì.Â.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà
ñïåöèàëèçàöèè ïî ïåäèàòðèè; Òðàâìàòîëîãè÷åñêàÿ êëèíèêà

Íåñîâåðøåííûé îñòåîãåíåç (ÍÎÃ) íàñëåäñòâåííîå íàðóøå-
íèå áèîñèíòåçà êîëëàãåíà. Çàáîëåâàíèå ïðîÿâëÿåòñÿ ÷àñòû-
ìè ïåðåëîìàìè, êîòîðûå âûçûâàþò ôóíêöèîíàëüíûå íàðó-
øåíèÿ îïîðíî-äâèãàòåëüíîãî àïïàðàòà è äåôîðìàöèè äëèí-
íûõ òðóá÷àòûõ êîñòåé.

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëàñü îöåíêà âëèÿíèÿ áèñ-
ôîñôîíàòîòåðàïèè íà êëèíèêî-ðåíòãåíîëîãè÷åñêèå äàííûå
ó áîëüíûõ ÍÎÃ, ñ ó÷åòîì òèïà çàáîëåâàíèÿ.

Ïîä íàøèì íàáëþäåíèåì íàõîäèëèñü 32 áîëüíûõ ÍÎÃ, â âîç-
ðàñòå îò 1 äî 15 ëåò. Áîëüíûå áûëè ðàñïðåäåëåíû íà 3 ãðóï-

ïû, â çàâèñèìîñòè îò òèïà çàáîëåâàíèÿ (I, III è IV òèï.) Ó âñåõ
ïàöèåíòîâ, ïðîâîäèëèñü ðåíòãåíîëîãè÷åñêèå èññëåäîâàíèÿ
òðóá÷àòûõ êîñòåé è ïîçâîíî÷íèêà äî è ïîñëå ëå÷åíèÿ. Ðå-
çóëüòàòû èññëåäîâàíèÿ ïîêàçàëè ÷òî áèñôîñôîíàòîòåðàïèÿ
äàåò ïîëîæèòåëüíûé ýôôåêò â ëå÷åíèè íåñîâåðøåííîãî îñ-
òåîãåíåçà, ÷òî âûðàæàåòñÿ äîñòîâåðíûì ïîâûøåíèåì ìèíå-
ðàëüíîé ïëîòíîñòè êîñòíîé òêàíè (ÌÏÊÒ), ñíèæåíèåì ÷èñ-
ëà ïåðåëîìîâ, îñëàáëåíèåì îññàëãèè, à òàêæå ïîçèòèâíîé
äèíàìèêîé ñêîëèîçà.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ê.È Ïàãàâà
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Ñåïñèñ îñòàåòñÿ àêòóàëüíîé ïðîáëåìîé, âñòðå÷àåòñÿ
÷àñòî (1,5 ìëí. ñëó÷àåâ â ãîä) è, íåñìîòðÿ íà ñîâðåìåí-
íóþ àíòèáàêòåðèàëüíóþ òåðàïèþ, ñîïðîâîæäàåòñÿ
âûñîêîé ëåòàëüíîñòüþ (30-90%). Ëå÷åíèå îáõîäèòñÿ â
íåñêîëüêî ìèëëèîíîâ äîëëàðîâ. Èñõîäÿ èç âûøåèçëî-
æåííîãî, îãðîìíîå çíà÷åíèå èìååò ïðîãíîç èñõîäà çà-
áîëåâàíèÿ [2]. Ïðè ñåïñèñå îáíàðóæèâàåòñÿ ñèñòåìíàÿ,
îòâåòíàÿ èíôëàìàòîðíàÿ ðåàêöèÿ, ïðè÷èíîé êîòîðîé
ÿâëÿåòñÿ èíôåêöèÿ.

Áîëåå äâàäöàòè ëåò ñóùåñòâóþò èíòåãðàëüíûå ñèñòåìû
îöåíêè òÿæåñòè ñîñòîÿíèÿ áîëüíûõ [1,2,6,8]. Ïîñòîÿííî
óâåëè÷èâàåòñÿ èõ êîëè÷åñòâî, íî äëÿ ïðàêòèêóþùèõ
âðà÷åé èíòåãðàëüíûå ñèñòåìû îöåíêè òÿæåñòè ñîñòîÿ-
íèÿ áîëüíûõ ïðåäñòàâëÿþò ñëîæíîñòü è ÷àñòî èíòåð-
ïðåòèðóþòñÿ íåïðàâèëüíî [3]. Ïðè îöåíêå òÿæåñòè ñî-
ñòîÿíèÿ äåòåé â êðèòè÷åñêîì ñîñòîÿíèè ïðèìåíÿþòñÿ
èíòåãðàëüíûå ñèñòåìû SOFA, PIM, PRISM, DORA, SAPS
è äðóãèå [6].

Öåëü èññëåäîâàíèÿ - âûÿâèòü ñóùåñòâîâàíèå êîððåëÿ-
öèè ìåæäó áàëëàìè, ïîëó÷åííûìè ïî èíòåãðàëüíîé
ñèñòåìå SOFA è PIM è èñõîäîì çàáîëåâàíèÿ; ñðàâíå-
íèå ýòèõ äâóõ èíòåãðàëüíûõ ñèñòåì è èõ çíà÷åíèå äëÿ
ïðîãíîçèðîâàíèÿ èñõîäà çàáîëåâàíèÿ.

Ìàòåðèàë è ìåòîäû. Ïîä íàáëþäåíèåì íàõîäèëèñü
200 ïàöèåíòîâ c äèàãíîçîì ñåïñèñ, êîòîðûå ïîñòó-
ïèëè â îòäåëåíèå ðåàíèìàöèè Òáèëèññêîé äåòñêîé
êëèíè÷åñêîé áîëüíèöû â òå÷åíèå 2001-2005 ãã., èç
íèõ 89 (44,5%) - æåíñêîãî ïîëà, 111 (55,5%) - ìóæñ-
êîãî. Ñðåäíèé âîçðàñò ñîñòàâèë 242±43,9, èç íèõ äî
3-õ ëåò - 186 (93%), ñòàðøå 3-õ ëåò - 14 (7%). Òÿæåñòü

òå÷åíèÿ çàáîëåâàíèÿ ó 39 (19,5%) áîëüíûõ áûëà îáóñ-
ëîâëåíà ñåïòè÷åñêèì øîêîì. Ó 68 (34%) áîëüíûõ
èíôåêöèÿ áûëà ïîäòâåðæäåíà áàêòåðèàëüíûì ïîñå-
âîì êðîâè. Îöåíêó òÿæåñòè ñîñòîÿíèÿ ïðîèçâîäèëè
ïðè ïîñòóïëåíèè è ïîñëå íà÷àëà ëå÷åíèÿ ñïóñòÿ 72
è 120 ÷àñîâ [5]. Ëåòàëüíîñòü ñîñòàâèëà 54 (27%) ñëó-
÷àåâ, âûçäîðîâëåíèå – 146 (73%). Èñêóññòâåííàÿ
âåíòèëÿöèÿ ëåãêèõ (ÈÂË) ïîòðåáîâàëàñü 72 (36%)
áîëüíûì. Áîëåå 10 äíåé ëå÷èëèñü â îòäåëåíèè ðåà-
íèìàöèè 69 (34,5%), äî 10 äíåé - 104 (52%), äî 5 äíåé
- 27 (13,5%).

Ïîëó÷åííûå â ðåçóëüòàòå èññëåäîâàíèÿ äàííûå íàìè
îáðàáàòûâàëèñü êîìïüþòåðíîé ïðîãðàììîé SPSS-2.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Áîëüíûå îöåíèâàëèñü
íàìè ïî øêàëå SOFA [öèò. 5]. Îöåíêà ïðîèñõîäèò â ïðå-
äåëàõ îò 1 äî 4 áàëëîâ. Ìàêñèìàëüíàÿ ñóììà áàëëîâ
(ñèñòåì) ñîñòàâëÿåò 24, ìèíèìàëüíàÿ - 6; ìàêñèìàëüíàÿ
ñóììà áàëëîâ îçíà÷àåò ñàìîå òÿæåëîå ñîñòîÿíèå áîëü-
íûõ è âûñîêèé óðîâåíü ïîëèîðãàííîé íåäîñòàòî÷íîñ-
òè. Ìèíèìàëüíàÿ ñóììà 6 ïîêàçûâàåò íèçêèé óðîâåíü
ïîëèîðãàííîé íåäîñòàòî÷íîñòè [4]. Âûñîêèìè áàëëà-
ìè íàìè îöåíèâàëîñü â äèàïàçîíå 18-24, ñðåäíèìè - 12-
17, íèçêèìè - 6-11.

Ïåðâûå ñóòêè âûñîêèå áàëëû îòìå÷àëèñü ó 93-õ  (46,5%)
áîëüíûõ, ñðåäíèå - 94-õ (47%), íèçêèå - 13-è (6,5%). Ñïó-
ñòÿ 72 ÷àñà - âûñîêèå áàëëû îòìå÷àëèñü ó 33-õ (16,5%)
ïàöèåíòîâ, ñðåäíèå - ó 113-õ (56,5%), íèçêèå - 54-õ  (27%).
Ïîñëå 120 ÷àñîâ ëå÷åíèÿ - âûñîêèå áàëëû îòìå÷àëèñü ó
58-è (29%), ñðåäíèå - 51-ãî (25,5%), íèçêèå - 91-ãî (45,5%)
(òàáëèöà).

Íàó÷íàÿ ïóáëèêàöèÿ
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Òàáëèöà 1. Ïîêàçàòåëè, ïîëó÷åííûå â ðåçóëüòàòå èññëåäîâàíèé ïî øêàëå SOFA

Áàëëû Êîëè÷åñòâî Âîçðàñò â 
äíÿõ Ïîë Ëåòàëüíîñòü ÈÂË Ñåïòè÷åñêèé 

øîê 
Áàêòåðèàëüíîå 
ïîäòâåðæäåíèå 

Âûñîêèå  93 (46,5%) 165,6 49 Æ* 
81 Ì* 33 65 34 43* 

Ñðåäíèå  94 (47%) 298,7 10 Æ* 
14 Ì* 21 7 5 16* 

Íèçêèå  13 (6,5%) 38,97 24 Æ* 
16 Ì* 0 0 0 9* 

Âñåãî 200 Ñð. 242,5 89 Æ* 
111 Ì* 54 72 39 68* 

 ð<0,05; * - íåäîñòîâåðíîñòü äàííûõ
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PIM - ïåäèàòðè÷åñêèé èíäåêñ ñìåðòíîñòè - ýòî ëîãèñòè-
÷åñêàÿ êîìïüþòåðíàÿ ïðîãðàììà, ñ ïîìîùüþ êîòîðîé

îöåíèâàåòñÿ áîëüíîé ñðàçó ïîñëå ïîñòóïëåíèÿ â îòäåë
ðåàíèìàöèè èëè â òå÷åíèå ïåðâûõ ñóòîê [10].

Ïðè îöåíêå ïî ñèñòåìå PIM ïîëó÷åííûå íàìè ðåçóëüòàòû ïðåäñòàâëåíû â òàáëèöå 2.

Òàáëèöà 2. Ðåçóëüòàòû èññëåäîâàíèÿ, ïîëó÷åííûå ïî ïðîãðàììå PIM

Èíäåêñ Êîëè÷åñòâî Âîçðàñò â 
äíÿõ Ïîë Ëåòàëüíîñòü ÈÂË Áàêò. 

ïîäòâåðæä. 

Âûñîêèé  58 (29%) 168,6 49 Æ* 
81 Ì* 40 63 38* 

Ñðåäíèé  51 (25,5%) 268,7 14 Æ* 
15 Ì* 14 9 14* 

Íèçêèé  91 (45,5%) 39,04 26 Æ* 
15 Ì* 0 0 16* 

Âñåãî 200 Ñð. 242,5 89 Æ* 
111 Ì* 54 72 68* 

 ð<0,05; * - íåäîñòîâåðíîñòü äàííûõ

Íàìè îïðåäåëåíû êîððåëÿöèîííàÿ ñâÿçü ìåæäó ëåòàëüíîñòüþ áîëüíûõ è ïîëó÷åííûìè â ðåçóëüòàòå èññëåäîâàíèÿ
áàëëàìè (òàáëèöà 3).

Òàáëèöà 3. Ïîêàçàòåëü êîððåëÿöèè ìåæäó áàëëàìè è ëåòàëüíîñòüþ

Èíòåãðàöèîííàÿ 
ñèñòåìà 

Ñðîê 
îöåíêè Áàëëû Ëåòàëüíîñòü Êîэффèöèåíò 

êîððåëÿöèè 
âûñîêèå 93 33 
ñðåäíèå 94 21 24 ÷. 
íèçêèå 13 0 

0,49±0,2 

âûñîêèå 33 32 
ñðåäíèå 113 22 72 ÷. 
íèçêèå 54 0 

0,56±0,2 

âûñîêèå 58 36 
ñðåäíèå 51 18 

SOFA 

120 ÷. 
íèçêèå 91 0 

0,64±0,3 

âûñîêèå 58 40 
ñðåäíèå 51 14 PIM 24 ÷. 
íèçêèå 91 0 

0,45±0,2 

 ð<0,05

Ñðàâíåíèå âûøåóêàçàííûõ äàííûõ âûÿâèëî êîððåëÿ-
öèþ ìåæäó ïîëó÷åííûìè ïî ñèñòåìàì SOFA è PIM
âûñîêèìè áàëëàìè è ïîêàçàòåëÿìè ëåòàëüíîãî èñõîäà
ñïóñòÿ 72 è 120 ÷àñîâ. Äàííûå î êîððåëÿöèè ìåæäó ïî-
êàçàòåëÿìè áàëëîâ è ëåòàëüíîñòüþ ó äåòåé ñ ñåïñèñîì
ñïóñòÿ 72 è 120 ÷àñîâ ñîâïàäàþò ñ ëèòåðàòóðíûìè äàí-
íûìè [4,6,7]. Îöåíêà áîëüíîãî ïî øêàëàì SOFA è PIM
ïîçâîëÿåò ïðîãíîçèðîâàòü ëåòàëüíûé èñõîä â 89% ñëó-
÷àåâ, ò.ê. óêàçàííûå áàëëû ÿâëÿþòñÿ âàæíûìè êðèòåðè-
ÿìè äëÿ ïðîãíîçèðîâàíèÿ ëåòàëüíîãî èñõîäà. Îöåíêà
ñîñòîÿíèÿ áîëüíîãî â ïåðâûå ñóòêè íå äàåò ðåàëüíîé
êàðòèíû îá èñõîäå çàáîëåâàíèÿ. Îöåíèâàÿ ñîñòîÿíèå
áîëüíûõ ïî øêàëå SOFA ìîæíî ñóäèòü îá àäåêâàòíîñòè
ïðîâîäèìîãî ëå÷åíèÿ. Íà íàø âçãëÿä, îöåíêó ñîñòîÿ-
íèÿ áîëüíîãî ñ öåëüþ îïðåäåëåíèÿ òÿæåñòè çàáîëåâà-
íèÿ íåîáõîäèìî ïðîâîäèòü ñïóñòÿ 72 è 120 ÷àñîâ ïîñëå
íà÷àëà ëå÷åíèÿ.

Îöåíêà òÿæåñòè ñîñòîÿíèÿ ïî øêàëå SOFA ñ òî÷êè çðå-
íèÿ ïðîãíîçèðîâàíèÿ èñõîäà çàáîëåâàíèÿ áîëåå äîñòî-
âåðíà, ÷åì ïî øêàëå PIM.
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SUMMARY

COMPARISON  OF  PIM  AND  SOFA  SCORING  SYSTEMS  FOR  MORTALITY
RISK  PROGNOSIS  IN  CRITICALLY  ILL  CHILDREN  WITH  SEPSIS

Chkhaidze M., Chkeladze Z., Pruidze D., Abelasvili D., Gvetadze P.

Tbilisi State Medical Academy

The task of the study was the comparison of 2 scoring systems
SOFA and PIM for mortality risk assessment in intensive care
units. SOFA score is evaluated on admission and thereafter 72 and
120 h until ICU discharge in Children’s Central Clinical Hospital
from 2001 to 2005 years. Total 200 patients were studied. Mean
age was 234,5+14,5. Mortality rate was 54 (27%). 89 (44,5%)
were females and 111 (55,5%) were mails. Mechanical ventilation
was performed in 72 (36%) patients. Septic shock was developed
in 39 (19,5%) cases. Diagnose was confirmed by bacteriology in
68(34%) cases. Higher score was in 93 (46,5%) cases, middle
scores in 94 (47%) cases and low in 13 (6,5%) cases at the first
day of admission. After 72 h. higher score was in 33 (16,5%)

cases, middle in 113 (56,5%) cases and low in 54 (27,5%) cases.
By evaluation with PIM - Higher score was in 58 (29%) cases,
middle scores in 51 (25,5%) cases and low in 91 (45,5%) cases at
the first day of admission. There is a correlation between the
SOFA and PIM scores and paediatric mortality. Sofa scores pre-
dict mortality in ICU better then PIM scoring system. Kendall’s
tau of SOFA 0,64±0,3. Kendall’s tau of PIM 0,45±0,2.

Sofa scores is an excellent tool to describe the extent of organ
dysfunction in critically ill patients.

Key words: mortality, prognosis, scoring systems.
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Íàáëþäàëèñü 200 ïàöèåíòîâ ñ äèàãíîçîì ñåïñèñà â êðèòè-
÷åñêîì ñîñòîÿíèè îò 0 äî 14 ëåò â òå÷åíèå 2001-2005 ãã.,
ñðåäè íèõ 89 (44,5%) æåíñêîãî ïîëà, 111 (55,5%) - ìóæñêî-
ãî. Ñðåäíèé âîçðàñò â äíÿõ ñîñòàâèë 234,5±14,3. Ëåòàëü-
íîñòü - 54(27%). Èñêóññòâåííàÿ âåíòèëÿöèÿ ëåãêèõ ïîòðå-
áîâàëàñü 72 (36%) áîëüíûì. Îñëîæíåíèå ñåïòè÷åñêèì øî-
êîì áûëî ó 39 (19,5%) ïàöèåíòîâ. Áàêòåðèàëüíîå ïîäòâåð-
æäåíèå ñåïñèñà ïîëó÷åíî â 68 (34%) ñëó÷àÿõ. Îöåíêà áîëü-
íûõ ïðîèçâîäèëàñü ïðè ïîñòóïëåíèè ïî èíòåãðàëüíûì ñèñ-
òåìàì SOFA è PIM, ïîñëå íà÷àëà ëå÷åíèÿ è ñïóñòÿ 72 è 120
÷àñîâ òîëüêî ïî øêàëå SOFA.

Îöåíêà òÿæåñòè ñîñòîÿíèÿ ïî øêàëå SOFA ïðîèçâîäèëàñü
íàìè íåñêîëüêî ðàç, ñïóñòÿ 24, 48, 72, 120 ÷àñîâ ïîñëå

íà÷àëà ëå÷åíèÿ, à ïî øêàëå PIM - â ïåðâûå ñóòêè ïîñòóï-
ëåíèÿ. Íàìè âûÿâëåíî, ÷òî îöåíêà ïî øêàëå SOFA áîëåå
äîñòîâåðíà ñ òî÷êè çðåíèÿ ïðîãíîçà èñõîäà çàáîëåâàíèÿ,
÷åì îöåíêà ïî øêàëå PIM (êîýôôèöèåíò êîððåëÿöèè ïîêà-
çàòåëÿ SOFA ñ ëåòàëüíîñòüþ ñïóñòÿ 24 è 120 ÷àñîâ ñîîò-
âåòñòâåííî ñîñòàâèë 0,49-0,64, à PIM - 0,45) Îöåíêà ñî-
ñòîÿíèÿ áîëüíîãî â ïåðâûå ñóòêè íå äàåò ðåàëüíîé êàðòè-
íû èñõîäà çàáîëåâàíèÿ. Òàêèì îáðàçîì, ðåçóëüòàòû ñòàòè-
ñòè÷åñêîãî àíàëèçà äàííûõ, ïîëó÷åííûõ ìåòîäàìè SOFA è
PIM ïî îöåíêå òÿæåñòè ñîñòîÿíèÿ áîëüíîãî, ïîêàçàëè ïðå-
èìóùåñòâî ñèñòåìû SOFA (89% ñëó÷àåâ).

Ðåöåíçåíò: ä.ì.í., ïðîô.  Ê.È. Ïàãàâà
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Âñïûøêè ïòè÷üåãî ãðèïïà À (Í5N1) íà÷àëèñü â Àçèè â
2003 ã è â íàñòîÿùåå âðåìÿ ðàñïðîñòðàíèëèñü äî Åâðî-
ïû, ÷òî äåëàåò äàííûé ýïèçîä çàáîëåâàíèÿ íàèáîëåå
ìàññîâûì èç âñåõ, êîãäà-ëèáî èìåâøèõ ìåñòî. Ýêñïåð-
òû â îáëàñòè ìåæäóíàðîäíîãî çäðàâîîõðàíåíèÿ ïðå-
äóïðåæäàþò, ÷òî çàáîëåâàíèå ìîæåò ïåðåðàñòè â ãëî-
áàëüíóþ ïàíäåìèþ ãðèïïà, åñëè âèðóñ ïðèîáðåòåò ñïî-
ñîáíîñòü ëåãêî ïåðåäàâàòüñÿ îò ÷åëîâåêà ê ÷åëîâåêó. Íà
ñåãîäíÿøíèé äåíü íèêòî ñ îïðåäåëåííîé òî÷íîñòüþ íå
ìîæåò îòâåòèòü íà âîïðîñ - ìîæåò ëè áûòü ïðåäóïðåæ-
äåíà ïàíäåìèÿ? Ó÷åíûå âñåãî ìèðà, ïîä ðóêîâîäñòâîì
ÂÎÇ, êîîðäèíèðóþò ñâîè óñèëèÿ äëÿ ðàçðàáîòêè ìåð
ïî îãðàíè÷åíèþ ðàñïðîñòðàíåíèÿ è ëèêâèäàöèè ýïè-
çîîòè÷åñêèõ âñïûøåê ãðèïïà Í5N1, ïðîôèëàêòèêè è åãî
ëå÷åíèÿ ñ öåëüþ ïðåäóïðåæäåíèÿ ïåðåäà÷è èíôåêöèè
îò ÷åëîâåêà ê ÷åëîâåêó è âîçíèêíîâåíèÿ ïàíäåìèè. Íà
îñíîâå ðåêîìåíäàöèé ÂÎÇ ïðàâèòåëüñòâàìè ãîñóäàðñòâ
ðàçðàáàòûâàþòñÿ íàöèîíàëüíûå ïðîãðàììû ïî áîðü-
áå ñ ðàñïðîñòðàíåíèåì ïòè÷üåãî ãðèïïà âî âíåïàíäå-
ìè÷åñêèé è ïàíäåìè÷åñêèé ïåðèîäû è òîëüêî ðàçóì-
íîå, áåç âñÿêîé ïàíèêè, ñêðóïóëåçíîå âûïîëíåíèå âñåì
íàñåëåíèåì ðåêîìåíäàöèé ïî ïðîôèëàêòèêå ðàñïðîñò-
ðàíåíèÿ ïòè÷üåãî ãðèïïà, ðàçðàáîòàííûõ ÂÎÇ, ìîæåò
âíåñòè ïîçèòèâíûé âêëàä â ïðåäóïðåæäåíèå ïàíäåìèè.

Îáçîð ñîñòàâëåí íà îñíîâå ïóáëèêàöèé ÂÎÇ è äàííûõ
ëèòåðàòóðû, êàñàþùèõñÿ ñîâðåìåííûõ ïðåäñòàâëåíèé
îá èíôåêöèè Í5N1, êëèíè÷åñêèõ îñîáåííîñòåé åå òå÷å-
íèÿ, îáñëåäîâàíèÿ, ëå÷åíèÿ, ìåð ïðåäîñòîðîæíîñòè è
ïðîôèëàêòèêè [1,5,12,13], à òàêæå ôàðìàêîäèíàìèêè è
ôàðìàêîêèíåòèêè îñíîâíûõ ïðåïàðàòîâ ïðîòèâ âèðó-
ñà ãðèïïà [2-4,6-8,11-14]. Ðåêîìåíäóåìûå ÂÎÇ ìåðû íà-
ïðàâëåíû íà çàùèòó ëþäåé îò íåïîñðåäñòâåííîãî
êîíòàêòà ñ èíôèöèðîâàííîé èëè ïðåäïîëîæèòåëüíî
èíôèöèðîâàííîé äîìàøíèìè è äèêèìè ïòèöàìè, à åñëè
âñå æå òàêîé êîíòàêò ïðîèçîøåë - íå äîïóñòèòü äàëüíåé-
øåãî ðàñïðîñòðàíåíèÿ èíôåêöèè.

Öåëüþ íàñòîÿùåãî îáçîðà ÿâèëîñü îçíàêîìëåíèå íàñå-
ëåíèÿ, è â ïåðâóþ î÷åðåäü ìåäèöèíñêèõ ðàáîòíèêîâ, ñ
èìåþùèìèñÿ íàó÷íûìè ïîçíàíèÿìè â îáëàñòè ýïèäå-
ìèîëîãèè, ïàòîãåíåçà, ïðîôèëàêòèêè è ëå÷åíèÿ âèðóñà
ãðèïïà À (Í5N1).

Ðàñïðîñòðàíåííîñòü èíôåêöèè. Ïòè÷èé ãðèïï ýòî êîí-
òàãèîçíîå çàáîëåâàíèå ïòèö è, â ìåíüøåé ñòåïåíè, ñâè-
íåé, âûçâàííîå âèðóñàìè ãðèïïà ðàçëè÷íûõ ïîäòèïîâ.

Âèðóñû ïòè÷üåãî ãðèïïà âûñîêî âèäîñïåöèôè÷íû, íî
â ðåäêèõ ñëó÷àÿõ ìîãóò ïåðåñåêàòü âèäîâîé áàðüåð è
çàðàæàòü äðóãèå âèäû æèâîòíûõ, íàïðèìåð, êîøà÷üè
(òèãðû, ëåîïàðäû, êîøêè) è ÷åëîâåêà. Âèðóñû ãðèïïà,
êàê èçâåñòíî, äåëÿòñÿ íà òðè òèïà À, Â è Ñ. Òîëüêî âèðóñ
òèïà À èìååò 16 Í è 9N ïîäòèïîâ è ìîæåò âûçûâàòü
ïàíäåìèþ. Í – ãåìàããëþòèíèí îáåñïå÷èâàåò ñïîñîá-
íîñòü âèðóñà ñâÿçûâàòüñÿ è ïðîíèêàòü âíóòðü èíôèöè-
ðóåìîé êëåòêè, àíòèòåëà ê íåìó îáëàäàþò çàùèòíûì
äåéñòâèåì. N-íåéðàìèíèäàçà îáåñïå÷èâàåò ðàçðûâ ñâÿ-
çåé è îñâîáîæäåíèå âíîâü îáðàçîâàííûõ âèðóñîâ èç
èíôèöèðîâàííîé êëåòêè è ñïîñîáñòâóåò ðàñïðîñòðà-
íåíèþ èíôåêöèè â îðãàíèçìå è äðóãèì îðãàíèçìàì,
àíòèòåëà ê íåéðàìèíèäàçå ãîðàçäî ìåíåå àêòèâíû, ÷åì
ê ãåìàããëþòèíèíó. Â íàñòîÿùåå âðåìÿ èç âñåõ 16 ïîäòè-
ïîâ âèðóñà À íàèáîëåå ïàòîãåííûì ïîäòèïîì ÿâëÿåòñÿ
Í5N1 è ýòîìó ñëåäóþùèå ïðè÷èíû. Ïðèðîäíûì ðå-
çåðâóàðîì âèðóñîâ òèïà À, êàê èçâåñòíî, ÿâëÿþòñÿ äè-
êèå âîäîïëàâàþùèå – óòêè, ãóñè, ëåáåäè. Îíè íîñèòåëè
âèðóñîâ ïîäòèïîâ Í5 è Í7, íî îáû÷íî íèçêîïàòîãåí-
íûõ ôîðì. Åñòü äîêàçàòåëüñòâà, ÷òî ïåðåëåòíûå ïòèöû
îáû÷íî ïåðåäàþò ñòàäàì äîìàøíèõ ïòèö íèçêîïàòîãåí-
íûå Í5 è Í7 ïîäòèïû âèðóñîâ, êîòîðûå çàòåì ïðè äëè-
òåëüíîé öèðêóëÿöèè ó äîìàøíèõ ïòèö è âîçíèêíîâå-
íèè ìíîæåñòâà ýïèçîîòè÷åñêèõ î÷àãîâ ìîãóò ïðåâðà-
ùàòüñÿ â âûñîêîïàòîãåííûå øòàììû. Ïîñëåäíèå äàí-
íûå óêàçûâàþò, ÷òî íåêîòîðûå ïåðåëåòíûå ïòèöû ìî-
ãóò íåïîñðåäñòâåííî ðàñïðîñòðàíÿòü è âûñîêîïàòîãåí-
íûå ïîäòèïû Í5N1 âèðóñîâ. Êðîìå òîãî, èçâåñòíî, ÷òî
ïîäòèï âèðóñà Í5N1 îáëàäàåò ñïîñîáíîñòüþ ñîåäèíÿòü-
ñÿ ñ ãåíàìè äðóãèõ âèðóñîâ, íàïðèìåð, ñåçîííîãî ãðèï-
ïà, êîòîðûå âûçûâàþò çàáîëåâàíèÿ äðóãèõ æèâîòíûõ è
÷åëîâåêà, ìóòèðîâàòü è ïåðåäàâàòüñÿ îò ÷åëîâåêà ê ÷å-
ëîâåêó, êàê êîíòàêòíûì, òàê è âîçäóøíî-êàïåëüíûì
ïóòåì. Äëèòåëüíàÿ öèðêóëÿöèÿ ïîäòèïà âèðóñà Í5N1 â
ïîïóëÿöèÿõ äîìàøíèõ ïòèö, âîçíèêíîâåíèå â îòäåëü-
íûõ ðàéîíàõ ýíäåìè÷åñêèõ î÷àãîâ, à òàêæå ñëó÷àåâ çà-
áîëåâàíèé ÷åëîâåêà îò èíôèöèðîâàííîé ïòèöû ñîçäà-
åò ðèñê âîçíèêíîâåíèÿ ãëîáàëüíîé âñïûøêè ïòè÷üåãî
ãðèïïà ïîäòèïà Í5N1. Íèêîãäà ðàíåå â èñòîðèè ýòîãî
çàáîëåâàíèÿ íå íàáëþäàëîñü, òàêîé ïî ñâîåé ìàñøòàá-
íîñòè, âñïûøêè ïòè÷üåãî ãðèïïà ñðåäè ïîïóëÿöèé äî-
ìàøíåé ïòèöû, êàê ýòî íà÷àëîñü ñ ñåðåäèíû 2003 ã. Ýòà
âñïûøêà ðàçðàçèëàñü ïðàêòè÷åñêè îäíîâðåìåííî âî
ìíîãèõ ñòðàíàõ Þãî-Âîñòî÷íîé Àçèè. Âñïûøêà ïòè÷ü-
åãî ãðèïïà Í5N1 ñðåäè äîìàøíèõ èëè ïåðåëåòíûõ ïòèõ
â äåêàáðå 2003ã îòìå÷àëàñü â Êîðåå, Âüåòíàìå, ßïîíèè,
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Òàèëàíäå, Êàìáîäæå, Ëàîñå, Èíäîíåçèè, Êèòàå, â íà÷à-
ëå àâãóñòà 2004 ã. – â Ìàëàéçèè, â èþëå 2005 – â Ðîññèè,
â àâãóñòå – â Êàçàõñòàíå, Ìîíãîëèè, Òóðöèè, Ðóìûíèè,
Óêðàèíå. Â ßïîíèè, Êîðåå è Ìàëàéçèè áëàãîäàðÿ êîíò-
ðîëþ âñïûøêè ïðèîñòàíîâèëè, à â äðóãèõ îáëàñòÿõ
âñïûøêè ïðîäîëæàþòñÿ ñ ðàçëè÷íîé ñòåïåíüþ òÿæåñ-
òè è ìàñøòàáíîñòè. Â 4-õ ñòðàíàõ – Êàìáîäæà, Èíäîíå-
çèÿ, Òàéëàíä, Âüåòíàì - âî âðåìÿ ýòèõ âñïûøåê çàðåãè-
ñòðèðîâàíû ëàáîðàòîðíî-ïîäòâåðæäåííûå ñëó÷àè çà-
áîëåâàíèÿ è ñðåäè ëþäåé. Â Òóðöèè è ñåé÷àñ ðåãèñòðè-
ðóþòñÿ ñëó÷àè çàáîëåâàíèÿ ó ëþäåé . Òàêèì îáðàçîì ,
ìíîæåñòâî ýïèçîîòè÷åñêèõ î÷àãîâ, è òî, ÷òî â îòäåëü-
íûõ ðàéîíàõ Þãî-Âîñòî÷íîé Àçèè âèðóñ ãðèïïà Í5N1
ñòàë ýíäåìè÷åñêèì, à òàêæå ñïîñîáíîñòü ýòîãî âèðóñà
ê ðåïëèêàöèè â îðãàíèçìå ÷åëîâåêà è ðåãèñòðàöèÿ ëà-
áîðàòîðíî-ïîäòâåðæäåííûõ òÿæåëûõ ñëó÷àåâ çàáîëåâà-
íèÿ, çàêàí÷èâàþùèõñÿ ó äåòåé â 89% ñëó÷àåâ ëåòàëüíî,
óâåëè÷èâàåò ðèñê ìóòàöèè ýòîãî âèðóñà è ïåðåäà÷è åãî
îò ÷åëîâåêà ê ÷åëîâåêó âîçäóøíî-êàïåëüíûì ïóòåì è,
êàê ñëåäñòâèå, îïàñíîñòü âîçíèêíîâåíèÿ ãëîáàëüíîé
âñïûøêè èëè ïàíäåìèè.

Ïåðåäà÷à èíôåêöèè. Ãðèïï ïåðåäàåòñÿ âîçäóøíî-êà-
ïåëüíûì è âîçäóøíî-ïûëåâûì ïóòåì, à òàêæå ïóòåì
ïðÿìîãî è îïîñðåäîâàííîãî êîíòàêòà. Íàêîïëåíû äàí-
íûå î ïåðåäà÷å èíôåêöèè îò ïòèö ÷åëîâåêó, âîçìîæ-
íîì çàðàæåíèè ÷åëîâåêà èç îêðóæàþùåé ñðåäû è îã-
ðàíè÷åííûå ïðîòèâîðå÷èâûå äàííûå î çàðàæåíèè ÷å-
ëîâåêà ÷åëîâåêîì. Â 1997 ã. âûÿâëåíà ñâÿçü ìåæäó êîí-
òàêòîì ñ æèâîé äîìàøíåé ïòèöåé â òå÷åíèå íåäåëè äî
íà÷àëà áîëåçíè è çàáîëåâàíèåì ÷åëîâåêà. Â ïîñëåäíåå
âðåìÿ ó áîëüøèíñòâà ïàöèåíòîâ ñ ãðèïïîì À (H5N1) â
àíàìíåçå èìåëñÿ ïðÿìîé êîíòàêò ñ äîìàøíåé ïòèöåé,
îäíàêî ñðåäè ïàöèåíòîâ íå áûëî ëþäåé, çàíÿòûõ â îò-
áðàêîâêå áîëüíîé ïòèöû. Ïðåäïîëàãàåìûå ñëó÷àè âíóò-
ðèñåìåéíîãî çàðàæåíèÿ è îäèí ÿâíûé ñëó÷àé çàðàæå-
íèÿ ìàòåðè îò ðåáåêà óêàçûâàþò íà âîçìîæíîñòü ïåðå-
äà÷è ãðèïïà À (H5N1) îò ÷åëîâåêà ÷åëîâåêó, îäíàêî àýðî-
çîëüíûé ïóòü íå äîêàçàí. Äëÿ çàðàæåíèÿ ÷åëîâåêà îò
÷åëîâåêà íåîáõîäèì òåñíûé êîíòàêò áåç ñîáëþäåíèÿ ìåð
ïðåäîñòîðîæíîñòè, àýðîçîëüíûé ïóòü, ïî-âèäèìîìó,
ïîêà îòñóòñòâóåò. Ó÷èòûâàÿ îòíîñèòåëüíóþ óñòîé÷è-
âîñòü âèðóñà â îêðóæàþùåé ñðåäå, âîçìîæíî çàðàæå-
íèå ÷åëîâåêà ïðè ïîïàäàíèè âèðóñà â ðîò èëè â ãëàçà ñ
âîäîé ïðè êóïàíèè èëè ñ ðóê, íà êîòîðûõ âèðóñ ìîã
îêàçàòüñÿ ïîñëå êîíòàêòà ñ êîíòàìèíèðîâàííûìè ïðåä-
ìåòàìè. Èíôèöèðîâàíèþ ìîæåò òàêæå ñïîñîáñòâîâàòü
èñïîëüçîâàíèå íå ïåðåðàáîòàííûõ ôåêàëèé ïòèö â êà-
÷åñòâå óäîáðåíèÿ.

Êëèíèêà. Îïèñàíèå êëèíèêè çàáîëåâàíèÿ, âûçûâàåìî-
ãî âèðóñîì ãðèïïà À (H5N1) ó ÷åëîâåêà, áàçèðóåòñÿ íà
íàáëþäåíèÿõ çà ãîñïèòàëèçèðîâàííûìè ïàöèåíòàìè.
×àñòîòà ëåãêèõ ôîðì çàáîëåâàíèÿ, ñóáêëèíè÷åñêîãî
òå÷åíèÿ è àòèïè÷íûõ ñëó÷àåâ (ýíöåôàëîïàòèÿ, ãàñòðî-
ýíòåðèò) íå õàðàêòåðíà, íî åäèíè÷íûå îïèñàíèÿ ïîä-

òâåðæäàþò èõ ñóùåñòâîâàíèå. Áîëüøèíñòâî çàáîëåâøèõ
áûëè ðàíåå çäîðîâûìè äåòüìè èëè âçðîñëûìè. Èíêó-
áàöèîííûé ïåðèîä ïðè ïòè÷üåì ãðèïïå À (H5N1) ñî-
ñòàâëÿåò 2-4 äíÿ, ìîæåò çàòÿãèâàòüñÿ äî 8 äíåé, õîòÿ îïè-
ñàíû è èíòåðâàëû 8-17 äíåé. Â áîëüøèíñòâå ñëó÷àåâ
çàáîëåâàíèå íà÷èíàåòñÿ ñ âûñîêîé ëèõîðàäêè, áîëüøå
38 ãðàäóñîâ Ñ, ñèìïòîìîâ ïîðàæåíèÿ íèæíèõ äûõàòåëü-
íûõ ïóòåé è ëèøü èíîãäà ñ ñèìïòîìîâ ïîðàæåíèÿ âåð-
õíèõ äûõàòåëüíûõ ïóòåé. Â îòëè÷èå îò çàáîëåâàíèÿ, âû-
çûâàåìîãî âèðóñîì ÷åëîâå÷åñêîãî ãðèïïà À (H7), ïðè
ïòè÷üåì ãðèïïå À (H5N1) êîíúþíêòèâèò íàáëþäàåòñÿ
ðåäêî. Ó íåêîòîðûõ ïàöèåíòîâ îòìå÷àåòñÿ äèàðåÿ, ðâî-
òà, áîëü â æèâîòå, êðîâîòå÷åíèÿ èç íîñà è äåñåí. Âîäÿ-
íèñòûé ïîíîñ áåç êðîâè è äðóãèõ âîñïàëèòåëüíûõ ïðè-
ìåñåé ïðè ïòè÷üåì ãðèïïå áûâàåò ÷àùå, ÷åì ïðè ÷åëî-
âå÷åñêîì è ìîæåò íà÷àòüñÿ çà íåäåëþ äî ðåñïèðàòîð-
íûõ ïðîÿâëåíèé. Îïèñàíû äâîå ïàöèåíòîâ, ó êîòîðûõ
áûëà êëèíèêà ýíöåôàëîïàòèè è ïîíîñ áåç âñÿêèõ ðåñ-
ïèðàòîðíûõ ñèìïòîìîâ âîîáùå. Ðåñïèðàòîðíûå ñèì-
ïòîìû ñî ñòîðîíû íèæíèõ äûõàòåëüíûõ ïóòåé, îáû÷íî
ïðèñóòñòâóþò óæå ïðè îáðàùåíèè çà ïîìîùüþ. Îáû÷-
íûìè ïðèçíàêàìè ÿâëÿþòñÿ äûõàòåëüíàÿ íåäîñòàòî÷-
íîñòü, òàõèïíîý, êðåïèòàöèÿ íà âäîõå. Ìîêðîòà áûâàåò
ðàçíàÿ, èíîãäà äàæå êðîâàâàÿ. Ïðàêòè÷åñêè ó âñåõ ïà-
öèåíòîâ ðàçâèâàåòñÿ ïíåâìîíèÿ. Ðåíòãåíîëîãè÷åñêèå
èçìåíåíèÿ ïðåäñòàâëåíû äèôôóçíûìè, ìíîãîôîêóñ-
íûìè èëè ïÿòíèñòûìè èíôèëüòðàòàìè. Ïëåâðàëüíûé
âûïîò íå õàðàêòåðåí. Îãðàíè÷åííûå ìèêðîáèîëîãè÷åñ-
êèå äàííûå ñâèäåòåëüñòâóþò î ïåðâè÷íîé âèðóñíîé
ýòèîëîãèè ïíåâìîíèè áåç áàêòåðèàëüíîé ñóïåðèíôåê-
öèè íà ìîìåíò ãîñïèòàëèçàöèè. Ïðîãðåññèðîâàíèå çà-
áîëåâàíèÿ ñîïðîâîæäàåòñÿ äèôôóçíîé äâóñòîðîííåé
èíôèëüòðàöèåé è ïðîÿâëåíèÿìè îñòðîãî ðåñïèðàòîðíî-
ãî äèñòðåññ-ñèíäðîìà (ÎÐÄÑ). ÎÐÄÑ ðàçâèâàåòñÿ â ñðåä-
íåì ÷åðåç 6 äíåé îò íà÷àëà çàáîëåâàíèÿ, ÷àñòî íàáëþäà-
åòñÿ ïîëèîðãàííàÿ íåäîñòàòî÷íîñòü. Òå÷åíèå çàáîëåâà-
íèÿ ìîæåò îñëîæíÿòüñÿ âåíòèëÿòîð-àññîöèèðîâàííîé
ïíåâìîíèåé, ëåãî÷íûì êðîâîòå÷åíèåì, ïíåâìîòîðàê-
ñîì, ïàíöèòîïåíèåé, ñèíäðîìîì Ðåÿ è ñåïñèñîì.

Ïàòîãåíåç. Èññëåäîâàíèÿ ïòè÷üåãî ãðèïïà À (H5N1)
ïîêàçûâàþò, ÷òî ýòîò âèðóñ ýâîëþöèîíèçèðóåò, ìåíÿåò
ñâîþ àíòèãåííîñòü è âíóòðåííåå ðàñïîëîæåíèå ãåíîâ,
ðàñïðîñòðàíÿåòñÿ íà íîâûå âèäû ïòèö, ñòàë çàðàæàòü
ñâèíåé, êîøà÷üèõ, óñèëèâàåò ñâîþ ïàòîãåííîñòü ó èí-
ôèöèðîâàííûõ â ýêñïåðèìåíòå ìûøåé è õîðüêîâ – ó
íèõ îí âûçûâàåò ñèñòåìíóþ èíôåêöèþ. Âèðóñ ñòàíî-
âèòñÿ áîëåå ñòàáèëüíûì â îêðóæàþùåé ñðåäå. Ôèëîãå-
íåòè÷åñêèé àíàëèç óêàçûâàåò, ÷òî âèðóñ ýâîëþöèîíè-
ðîâàë â äâå ðàçëè÷íûå ãðóïïû (êëàäû), îäíà âêëþ÷àåò
èçîëÿòû èç Êàìáîäæè, Ëàîñà, Ìàëàéçèè, Òàèëàíäà è
Âüåòíàìà, äðóãàÿ – èç Êèòàÿ è Þæíîé Êîðåè. Íåäàâíî
îòäåëüíûé êëàñòåð èçîëÿòîâ ïîÿâèëñÿ â ñåâåðíîì Âüåò-
íàìå è Òàèëàíäå. Îäíàêî çíà÷èìîñòü ýòèõ ãåíåòè÷åñêèõ
è áèîëîãè÷åñêèõ èçìåíåíèé â îòíîøåíèè ÷åëîâå÷åñ-
êîé ýïèäåìèîëîãèè èëè âèðóëåíòíîñòè íåÿñíà. Ðåïëè-
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êàöèÿ âèðóñà â îðãàíèçìå ÷åëîâåêà îõàðàêòåðèçîâàíà
íå ïîëíîñòüþ, îäíàêî äàííûå îò ãîñïèòàëèçèðîâàííûõ
ïàöèåíòîâ óêàçûâàþò, ÷òî ðåïëèêàöèÿ ïðîäëåííàÿ. Âû-
ñîêà ðåïëèêàöèÿ â íèæíèõ äûõàòåëüíûõ ïóòÿõ, ðåïëèêà-
öèÿ â ðîòîãëîòêå âûøå, ÷åì â íîñîãëîòêå. Â áîëüøèí-
ñòâå ñëó÷àåâ (7 èç 9), ïðîáû ôåêàëèé ïîëîæèòåëüíûå, à
ïðîáû ìî÷è îòðèöàòåëüíûå. Âûñîêàÿ ÷àñòîòà ïîíîñà
ñðåäè ïàöèåíòîâ è îïðåäåëåíèå ÐÍÊ â ôåêàëèÿõ ïðåä-
ïîëàãàåò, ÷òî âèðóñ ðàçìíîæàåòñÿ è â æåëóäî÷íî-êè-
øå÷íîì òðàêòå. Èíâàçèâíàÿ èíôåêöèÿ ïîäòâåðæäåíà ó
ìëåêîïèòàþùèõ è ëþäåé. 6 ïðîá ñûâîðîòêè ëþäåé èç 6
áûëè ïîëîæèòåëüíû ïî ÄÍÊ âèðóñà íà 4-9 äåíü îò íà÷à-
ëà áîëåçíè. Âèðóñ, ñïîñîáíûé âûçâàòü çàáîëåâàíèå è
åãî ÐÍÊ îïðåäåëÿëèñü â êðîâè, ñïèííî-ìîçãîâîé æèä-
êîñòè (ÑÌÆ), ôåêàëèÿõ îäíîãî èç ïàöèåíòîâ. Ïåðåäàþò
ëè èíôåêöèþ êðîâü è ôåêàëèè, ïîêà òî÷íî íåèçâåñòíî.
Ñóùåñòâåííûé âêëàä â ïàòîãåíåçå çàáîëåâàíèÿ ìîæåò
èìåòü èììóííûé îòâåò íà âèðóñ ãðèïïà À (H5N1). Âî
âðåìÿ âñïûøêè 1997 ã. ó îòäåëüíûõ ïàöèåíòîâ â êðîâè
íàáëþäàëñÿ ïîâûøåííûé óðîâåíü èíòåðëåéêèíà - 6,
TNF-alpha, èíòåðôåðîíà-ãàììà, è ðàñòâîðèìûõ ðåöåï-
òîðîâ ê èíòåðëåéêèíó-2. Ó ïàöèåíòîâ 2003 ãîäà ÷åðåç 3-
8 äíåé îò íà÷àëà áîëåçíè íàáëþäàëñÿ ïîâûøåííûé óðî-
âåíü õåìîêèíîâ – èíäóöèðóåìîãî èíòåðôåðîíîì ïðî-
òåèíà 10, õåìîàòòðàêòàíòà ìîíîöèòîâ ïðîòåèíà 1, ìî-
íîêèíà, èíäóöèðóåìîãî èíòåðôåðîíîì-ãàììà. Íåäàâ-
íî ó óìåðøèõ ïàöèåíòîâ îáíàðóæåíû ïîâûøåííûå,
ïî ñðàâíåíèþ ñ âûæèâøèìè, óðîâíè âîñïàëèòåëüíûõ
ìåäèàòîðîâ- èíòåðëåéêèíà-6, èíòåðëåéêèíà-1 -áåòà, èí-
òåðëåéêèíà-8, õåìîàòòðàêòàíòà ìîíîöèòîâ ïðîòåèíà 1.
Ñðåäíèé óðîâåíü ïëàçìåííîãî èíòåðôåðîíà- àëüôà áûë
âòðîå âûøå ñðåäè óìåðøèõ ïàöèåíòîâ ñ âèðóñîì ãðèï-
ïà À (H5N1), ïî ñðàâíåíèþ ñî çäîðîâûìè. Òàêîé èì-
ìóííûé îòâåò ìîæåò ÷àñòè÷íî îòâå÷àòü çà ñåïòè÷åñ-
êèé ñèíäðîì, ÎÐÄÑ è ïîëèîðãàííóþ íåäîñòàòî÷íîñòü,
íàáëþäàåìóþ ó ìíîãèõ ïàöèåíòîâ. Èñïîëüçîâàíèå êîð-
òèêîñòåðîèäîâ, áëàãîäàðÿ èõ ôàðìàêîäèíàìèêè, ìîæåò
îñëàáèòü èëè çàäåðæàòü öèòîêèíîâûé âçðûâ. Êîðòèêîñ-
òåðîèäû â ëå÷åíèè èñïîëüçîâàëèñü ÷àñòî, íî ýôôåêò èõ
íåîäíîçíà÷íûé. Â1997 ã. ñðåäè 5 ïàöèåíòîâ, äâîå, êîòî-
ðûõ ëå÷èëè îò ôèáðîïðîëèôåðàòèâíîé ôàçû ÎÐÄÑ,
âûæèëè. Â ðàíäîìèçèðîâàííîì èñïûòàíèè âî Âüåòíà-
ìå, âñå 4, êòî ïîëó÷àë äåêñàìåòàçîí, óìåðëè. Ñëåäóåò
ïîä÷åðêíóòü, ÷òî õàðàêòåð èììóííîãî îòâåòà, âåðîÿòíî,
îáóñëàâëèâàåò íåîäíîçíà÷íóþ ýôôåêòèâíîñòü èììóíî-
ìîäóëÿòîðîâ è äîëæåí ó÷èòûâàòüñÿ ïðè èõ âûáîðå.

Ãîñïèòàëèçàöèÿ. Ïîêà ÷èñëî áîëüíûõ íåâåëèêî, âñå
ïàöèåíòû ñ ïðåäïîëàãàåìûì èëè ïîäòâåðæäåííûì ãðèï-
ïîì À (H5N1) äîëæíû ãîñïèòàëèçèðîâàòüñÿ.

Äèàãíîñòèêà. Ãðèïï À (H5N1) äîëæåí áûòü çàïîäîç-
ðåí ó âñåõ ïàöèåíòîâ ñ òÿæåëûì îñòðûì ðåñïèðàòîð-
íûì çàáîëåâàíèåì â ðàéîíàõ, ãäå ðåãèñòðèðóþòñÿ ñëó-
÷àè çàáîëåâàíèÿ ñðåäè æèâîòíûõ, îñîáåííî ó ïàöèåí-
òîâ, êîíòàêòèðîâàâøèõ ñ äîìàøíåé ïòèöåé. Õîòÿ â íå-

êîòîðûõ ñëó÷àÿõ âñïûøêè ãðèïïà ñðåäè ïòèö âûÿâëÿ-
ëèñü òîëüêî ïîñëå ðåãèñòðàöèè ñëó÷àåâ çàáîëåâàíèÿ ó
ëþäåé. Êðîìå òîãî, èíôåêöèÿ äîëæíà áûòü çàïîäîçðå-
íà è â ñëó÷àÿõ ðàçâèòèÿ òÿæåëîãî íåîáúÿñíèìîãî çàáî-
ëåâàíèÿ (ýíöåôàëîïàòèÿ, äèàðåÿ) â ðàéîíàõ, ãäå æèâîò-
íûå ïîðàæåíû âèðóñîì ãðèïïà À (H5N1).

Äëÿ ëàáîðàòîðíîãî ïîäòâåðæäåíèÿ ãðèïïà À (H5N1)
òðåáóåòñÿ õîòÿ áû îäèí èç ïåðå÷èñëåííûõ êðèòåðèåâ:
êóëüòóðàëüíîå âûäåëåíèå âèðóñà, âûÿâëåíèå H5-ñïåöè-
ôè÷íîé ÐÍÊ ñ ïîìîùüþ ÏÖÐ, ïîëîæèòåëüíûé èììó-
íîôëþîðåñöåíòíûé òåñò ñ èñïîëüçîâàíèåì ìîíîêëî-
íàëüíûõ àíòèòåë ïðîòèâ H5 è íå ìåíåå ÷åì 4-êðàòíîå
íàðàñòàíèå òèòðà Í5-ñïåöèôè÷íûõ àíòèòåë â ïàðíûõ
ñûâîðîòêàõ. Ïðè ïòè÷üåì ãðèïïå À ìàòåðèàë èç ãëîòêè
áîëåå öåíåí ïî ñðàâíåíèþ ñ ìàòåðèàëîì èç íîñà, ïî-
ñêîëüêó õàðàêòåðèçóåòñÿ áîëåå âûñîêîé ÷àñòîòîé âûäå-
ëåíèÿ âèðóñà è áîëåå âûñîêèì ñîäåðæàíèåì ÐÍÊ. Êîì-
ìåð÷åñêèå ýêñïðåññ-òåñòû, îñíîâàííûå íà âûÿâëåíèè
àíòèãåíà, ìåíåå ÷óâñòâèòåëüíû (36%) â ñðàâíåíèè ñ
ÏÖÐ ñ îáðàòíîé òðàíñêðèïòàçîé (RT-PCR).

Ïðè ëàáîðàòîðíûõ èññëåäîâàíèÿõ âûÿâëÿþòñÿ ëåéêî-
ïåíèÿ, ëèìôîïåíèÿ, òðîìáîöèòîïåíèÿ, ïîâûøåíèå
óðîâíÿ àìèíîòðàíñôåðàç, ãèïåðãëèêåìèÿ, âîçìîæíî
îáóñëîâëåííîå ïðèìåíåíèåì ãëþêîêîðòèêîèäîâ, ïîâû-
øåíèå óðîâíÿ êðåàòèíèíà.

Ëå÷åíèå. Ëå÷åíèå ãðèïïà À (H5N1) êîìïëåêñíîå è âêëþ-
÷àåò ïðèìåíåíèå ñðåäñòâ ýòèîòðîïíîé è ïàòîãåíåòè-
÷åñêîé ôàðìàêîòåðàïèè. Íàðÿäó ñ ïàòîãåíåòè÷åñêîé
äåçèíòîêñèêàöèîííîé è äðóãîé ðåàíèìàöèîííîé ôàð-
ìàêîòåðàïèåé èñïîëüçóþòñÿ è äðóãèå ìåòîäû ðåàíè-
ìàöèîííîé ïîääåðæêè. Áîëüøèíñòâó áîëüíûõ â ïåð-
âûå 48 ÷àñîâ ïîñëå ãîñïèòàëèçàöèè òðåáóåòñÿ ìåõàíè-
÷åñêàÿ âåíòèëÿöèÿ, èíòåíñèâíàÿ òåðàïèÿ ïîëèîðãàííîé
íåäîñòàòî÷íîñòè, èíîãäà âêëþ÷àÿ è ãèïîòåíçèè, íàçíà-
÷åíèå àíòèâèðóñíûõ ïðåïàðàòîâ, âìåñòå ñ ãëþêîêîðòè-
êîèäàìè èëè áåç. Ïàöèåíòàì ñ ïîäîçðåíèåì íà ïòè÷èé
ãðèïï À (H5N1) òðåáóåòñÿ ðàííåå íàçíà÷åíèå òàêèõ àí-
òèâèðóñíûõ ïðåïàðàòîâ êàê - èíãèáèòîðû íåéðàìèíè-
äàçû. Îïòèìàëüíàÿ äîçà è äëèòåëüíîñòü êóðñà íå ñî-
âñåì òî÷íî îïðåäåëåíû. Â íàñòîÿùåå âðåìÿ ðåêîìåí-
äóåòñÿ ïðèìåíÿòü ïðåïàðàòû â îäîáðåííûõ äîçèðîâêàõ
(ïðèâåäåíû â ðàçäåëå ïîêàçàíèÿ ê ïðèìåíåíèþ îçåëòà-
ìèâèðà è çàíàìèâèðà). Ðàííåå íàçíà÷åíèå ïðîòèâîâè-
ðóñíûõ ïðåïàðàòîâ ÿâëÿåòñÿ áëàãîòâîðíûì. Âèðóñ ïðå-
êðàùàåò èçîëèðîâàòüñÿ â òå÷åíèå ïåðâûõ 2-3 äíåé îò
íà÷àëà ïðèìåíåíèÿ îçåëòàìèâèðà (ó âûæèâøèõ). Îäíà-
êî, íåñìîòðÿ íà ðàííåå íàçíà÷åíèå îçåëòàìèâèðà, â ðÿäå
ñëó÷àåâ íàáëþäàëîñü ïðîãðåññèðîâàíèå áîëåçíè, ñî-
õðàíåíèå âèðóñíîé íàãðóçêè (ïî ìàçêàì èç ðîòîãëîòêè)
è ëåòàëüíûé èñõîä. Ñ ìîìåíòà çàáîëåâàíèÿ øèðîêî ïðè-
ìåíÿþòñÿ ñðåäñòâà äåçèíòîêñèêàöèîííîé òåðàïèè. Ïðè
ñóïåðèíôåêöèè è ðàçâèòèè áàêòåðèàëüíîé ïíåâìîíèè
ïîêàçàíî ïðèìåíåíèå àíòèáèîòèêîâ øèðîêîãî ñïåêò-
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ðà. Ïî ïîêàçàíèÿì ïðèìåíÿþòñÿ è äðóãèå ñðåäñòâà ïà-
òîãåíåòè÷åñêîé òåðàïèè. Ñðåäè æàðîïîíèæàþùèõ ïðåä-
ïî÷òåíèå îòâîäèòñÿ – ïàðàöåòàìîëó, èáðóôåíó. Ïðèåì
àöåòèëñàëèöèëîâîé êèñëîòû ñëåäóåò îãðàíè÷èòü èç-çà
âîçìîæíîñòè ðàçâèòèÿ ñèíäðîìà Ðåÿ è êðîâîòå÷åíèé.
Äàííûå îá ýôôåêòèâíîñòè ïðèìåíåíèÿ èììóíîìîäó-
ëÿòîðîâ ïðîòèâîðå÷èâû. Âåðîÿòíî, õàðàêòåð èììóííî-
ãî îòâåòà ïðè ãðèïïå À (H5N1) è, âîçìîæíîñòü ðàçâè-
òèÿ "öèòîêèíîâîãî âçðûâà", â ÷àñòíîñòè, ïîâûøåíèå
óðîâíÿ èíòåðëåéêèíà-6, TNF-alpha, èíòåðôåðîíà-ãàì-
ìà, è ðàñòâîðèìûõ ðåöåïòîðîâ ê èíòåðëåéêèíó-2 è äð.
öèòîêèíîâ, à òàêæå ðàçëè÷íûé ìåõàíèçì èììóíîìî-
äóëèðóþùåãî äåéñòâèÿ ïðåïàðàòîâ îáóñëàâëèâàåò íå-
îäíîçíà÷íóþ ýôôåêòèâíîñòü èììóíîìîäóëÿòîðîâ è
ýòî äîëæíî ó÷èòûâàòüñÿ ïðè èõ âûáîðå. Ýôôåêòèâíîñòü
ïðè ãðèïïå À (H5N1) èììóíîìîäóëÿòîðîâ, êîòîðûå îá-
ëàäàþò èììóíîìîäóëèðóþùåé è ïðîòèâîâèðóñíîé àê-
òèâíîñòüþ è ïðèìåíÿþòñÿ äëÿ ëå÷åíèÿ ÷åëîâå÷åñêîãî
ãðèïïà, òàêèõ êàê èíòåðôåðîí-àëüôà, èíòåðôåðîí-ãàì-
ìà, àðáèäîë, öèêëîôåðîí è äð., â íàñòîÿùåå âðåìÿ íå
äîêàçàíà. Îáîñíîâàííûå çàêëþ÷åíèÿ îá èõ ýôôåêòèâ-
íîñòè èëè íåýôôåêòèâíîñòè ïðè ãðèïïå À (H5N1) áó-
äóò âîçìîæíû ïîñëå ïðîâåäåíèÿ ñîîòâåòñòâóþùèõ êîí-
òðîëèðóåìûõ èñïûòàíèé.

Ôàðìàêîäèíàìèêà è ôàðìàêîêèíåòèêà îñíîâíûõ àí-
òèâèðóñíûõ ïðåïàðàòîâ, èñïîëüçóåìûõ äëÿ ëå÷åíèÿ è
ïðîôèëàêòèêè ïòè÷üåãî ãðèïïà îñâåùåíà âî ìíîãèõ
ïóáëèêàöèÿõ [2,5-8,12-14]. Êàê èçâåñòíî, ïî ìåõàíèçìó
äåéñòâèÿ îñíîâíûå àíòèâèðóñíûå ïðåïàðàòû äëÿ ëå÷å-
íèÿ ãðèïïà äåëÿòñÿ íà äâå îñíîâíûå ãðóïïû - áëîêàòî-
ðû Ì2 êàíàëîâ è èíãèáèòîðû íåéðàìèíèäàçû. Ê áëîêà-
òîðàì Ì2 êàíàëîâ îòíîñèòñÿ àìàíòàäèí è ðèìàíòàäèí,
ê èíãèáèòîðàì íåéðàíàìèäàçû- îçåëòàìèâèð (òàìèô-
ëþ), çàíàìèâèð(ðåëåíçà), ïåðàìèâèð.

Àìàíòàäèí è ðèìàíòàäèí, èíãèáèðóÿ àêòèâíîñòü Ì2
ïðîòåèíà âèðóñà ãðèïïà, ôîðìèðóþùåãî êàíàë â ìåì-
áðàíå âèðóñà, ïðåïÿòñòâóþò ðåïëèêàöèè âèðóñà ïîñëå
åãî âõîäà â êëåòêó. Ñ 1976 ã. FDA ðåêîìåíäîâàëà àìàíòà-
äèí êàê äëÿ ëå÷åíèÿ, òàê è ïðîôèëàêòèêè ãðèïïà òèïà À
ó âçðîñëûõ è äåòåé ñòàðøå 1 ãîäà. Ñ 1993 ã. FDA ðåêî-
ìåíäóåò ðèìàíòàäèí – äåðèâàò àìàíòàäèíà äëÿ ëå÷åíèÿ
è ïðîôèëàêòèêè ãðèïïà À ó âçðîñëûõ è äëÿ ïðîôèëàê-
òèêè ó äåòåé. Ó äåòåé äî ãîäà àäåêâàòíîé îöåíêè ýôôåê-
òèâíîñòè ýòèõ ïðåïàðàòîâ ïî ñåé äåíü íå èìååòñÿ. Àìàí-
òàäèí è ðèìàíòàäèí ïðèìåíÿþòñÿ ÷åðåç ðîò â âèäå òàá-
ëåòîê. Ìîãóò âûçûâàòü òàêèå ïîáî÷íûå ýôôåêòû êàê
áåññîííèöà, âîçáóæäåíèå, ïîòåðÿ àïïåòèòà, â íåêîòî-
ðûõ ñëó÷àÿõ òîøíîòà è òàêîé òÿæåëûé ïîáî÷íûé ýô-
ôåêò êàê ñóäîðîãè. Îäíàêî, â îòëè÷èå îò øòàììîâ, ïî-
ëó÷åííûõ âî âðåìÿ âñïûøêè â 1997 ã., øòàììû ãðèïïà
À (H5N1), âûäåëåííûå â ïîñëåäíåå âðåìÿ, îáëàäàëè âû-
ñîêèì óðîâíåì ðåçèñòåíòíîñòè ê áëîêàòîðàì Ì2-êàíà-
ëîâ àìàíòàäèíó è ðèìàíòàäèíó, ïîýòîìó äàííûå ïðå-
ïàðàòû óòðàòèëè ñâîþ òåðàïåâòè÷åñêóþ ðîëü ïðè ïòè-

÷üåì ãðèïïå. Õîòÿ íå èñêëþ÷åíî, ïîÿâëåíèå íîâûõ âè-
ðóñîâ, ïðè êîòîðûõ áëîêàòîðû Ì2-êàíàëîâ áóäóò ýô-
ôåêòèâíû.

Â 1999 ã. äëÿ ëå÷åíèÿ ãðèïïà FDA îäîáðèë äâà ïðåïàðà-
òà - ïåðâûõ ïðåäñòàâèòåëåé íîâîãî êëàññà, òàê íàçûâàå-
ìûõ èíãèáèòîðîâ íåéðàíàìèäàçû - îçåëòàìèâèð (òà-
ìèôëþ) è çàíàìèâèð (ðåëåíçà). Îçåëòàìèâèð ïðîèçâî-
äèòñÿ ôèðìîé Hoffman-La Roche (Roche) ïîä êîììåð-
÷åñêèì íàçâàíèåì Tamiflu.

Ôàðìàêîäèíàìèêà. Èíãèáèòîðû íåéðàìèíèäàçû, áëî-
êèðóÿ àêòèâíîñòü ýíçèìà íåéðàìèíèäàçû ïðåäóïðåæ-
äàþò îñâîáîæäåíèå âíîâü îáðàçîâàííûõ âèðóñîâ èç
èíôèöèðîâàííîé êëåòêè õîçÿèíà è ïðåïÿòñòâóþò ðàñ-
ïðîñòðàíåíèþ èíôåêöèè.

Ôàðìàêîêèíåòèêà îçåëòàìèâèðà. Îçåëòàìèâèð – ïðî-
ëåêàðñòâî, îáû÷íî ïðèìåíÿåòñÿ â ôîðìå ôîñôàòà, áû-
ñòðî âñàñûâàåòñÿ ïîñëå îðàëüíîãî ïðèìåíåíèÿ (áèî-
äîñòóïíîñòü 75%) è ãèäðîëèçóåòñÿ â ïå÷åíè ïîä âëèÿ-
íèåì ýñòåðàç â àêòèâíûé ìåòàáîëèò îçåëòàìèâèðà  -êàð-
áîêñèëàò. Íè îçåëòàìèâèð, íè åãî àêòèâíûé ìåòàáîëèò
íå ÿâëÿþòñÿ ñóáñòðàòîì èëè èíãèáèòîðîì, èëè èíäóê-
òîðîì èçîôåðìåíòîâ öèòîõðîìà Ð450. Îáúåì ðàñïðå-
äåëåíèÿ àêòèâíîãî ìåòàáîëèòà ñîñòàâëÿåò 23 ë. Ñâÿçü
îçåëòàìèâèðà ñ áåëêîì ïëàçìû 42%, à àêòèâíîãî ìåòà-
áîëèòà îêîëî 3%. Àêòèâíûé ìåòàáîëèò âûäåëÿåòñÿ ìî-
÷îé, ïåðèîä ïîëóðàñïàäà àêòèâíîãî ìåòàáîëèòà – 6-10
÷àñîâ. Ïî÷å÷íûé êëèðåíñ 18,8 ë/÷àñ, ãëîìåðóëÿðíàÿ
ñêîðîñòü ôèëüòðàöèè 7,5ë/÷àñ, âåðîÿòíî, ïîìèìî ãëî-
ìåðóëÿðíîé ôèëüòðàöèè èìååò ìåñòî è òóáóëÿðíàÿ ñåê-
ðåöèÿ. Ìåíüøå ÷åì 20% ïåðîðàëüíî ïðèíÿòîé äîçû
ýëèìèíèðóåò ñ ôåêàëèÿìè. Áîëåå ÷åì 99% àêòèâíîãî
ìåòàáîëèòà - îçåëòàìèâèðà êàðáîêñèëàòà ýëèìèíèðóåò
ïî÷êàìè. Ïðèìåíåíèå 100 ìã îçåëòàìèâèðà 2 ðàçà â äåíü
â òå÷åíèè 5 äíåé ïàöèåíòàìè ñ ðàçëè÷íîé ñòåïåíüþ
ïî÷å÷íîé íåäîñòàòî÷íîñòè ïîêàçàëî, ÷òî ýêñïîçèöèÿ
àêòèâíîãî ìåòàáîëèòà îçåëòàìèâèðà îáðàòíî ïðîïîð-
öèîíàëüíà óìåíüøåíèþ ïî÷å÷íîé ýêñêðåöèè. Ïðèìå-
íåíèå îçåëòàìèâèðà ïàöèåíòàìè ïðè êëèðåíñå êðåàòè-
íèíà ìåíüøå 10 ìë/ìèí íå ðåêîìåíäîâàíî, à ïðè êëè-
ðåíñå êðåàòèíèíà ìåíüøå 30 è áîëüøå 10 ìë/ìèí íåîá-
õîäèìà êîððåêöèÿ äîçû. Êîððåêöèÿ äîçû ó áîëüíûõ ñ
ïå÷åíî÷íîé íåäîñòàòî÷íîñòüþ íå òðåáóåòñÿ.

Ïåäèàòðèÿ. Ó äåòåé ñòàðøå 12 ëåò ôàðìàêîêèíåòèêà îçåë-
òàìèâèðà íå îòëè÷àåòñÿ îò òàêîâîé ó âçðîñëûõ. Ó äåòåé
ìëàäøå 12 ëåò î÷èùåíèå êàê îçåëòàìèâèðà, òàê è åãî àê-
òèâíîãî ìåòàáîëèòà áîëåå áûñòðîå, ÷åì ó âçðîñëûõ.

Ãåðèàòðèÿ. Â ãåðèàòðè÷åñêîé ïðàêòèêå â âîçðàñòå îò
65 äî 78 ëåò, ïåðèîä ïîëóðàñïàäà îçåëòàìèâèðà íå îòëè-
÷àåòñÿ îò òàêîâîãî ó ìîëîäûõ ïàöèåíòîâ. Íè äëÿ ëå÷å-
íèÿ, íè äëÿ ïðîôèëàêòèêè êîððåêöèè äîçû îçåëòàìèâè-
ðà ó ïîæèëûõ ïàöèåíòîâ íå òðåáóåòñÿ.
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Ôîðìû âûïóñêà. Îçåëòàìèâèð âûïóñêàåòñÿ â âèäå êàï-
ñóë ïî 75 ìã è â âèäå ïîðîøêà- 30 ã äëÿ ïðèãîòîâëåíèÿ
ïåðîðàëüíîé ñóñïåíçèè ñ ñîäåðæàíèåì îçåëòàìèâèðà
12 ìã/ìë ïóòåì ðàçâåäåíèÿ ñîäåðæèìîãî ôëàêîíà â
52 ìë ïèòüåâîé âîäû.

Ïîêàçàíèÿ. Îçåëòàìèâèð ïðèìåíÿåòñÿ äëÿ ëå÷åíèÿ íå-
îñëîæíåííûõ ôîðì ãðèïïà òèïà À è Â ó ïàöèåíòîâ â
âîçðàñòå îò 1 ãîäà è ñòàðøå. Íàèáîëüøàÿ ýôôåêòèâ-
íîñòü îòìå÷àåòñÿ ïðè ðàííåì ïðèìåíåíèè ïðåïàðàòà
íå ïîçæå, ÷åì 2 ñóòîê ñ ìîìåíòà ïîÿâëåíèÿ ïåðâûõ
ñèìïòîìîâ çàáîëåâàíèÿ. Îçåëòàìèâèð ïðè ïðèåìå
âíóòðü áûë àêòèâåí íà ìîäåëè ãðèïïà À (H5N1) ó æè-
âîòíûõ. Ïðîâåäåííûå â ïîñëåäíåå âðåìÿ èññëåäîâà-
íèÿ íà ìûøàõ ïîêàçàëè, ÷òî ïî ñðàâíåíèþ ñî øòàì-
ìàìè âèðóñà, ïîëó÷åííûìè â 1997 ã., øòàììû, âûäå-
ëåííûå â 2004 ã., òðåáîâàëè áîëåå âûñîêèõ äîç îçåëòà-
ìèâèðà è áîëåå äëèòåëüíîãî ââåäåíèÿ (8 äíåé) äëÿ ïî-
ëó÷åíèÿ ñîïîñòàâèìîãî ðåçóëüòàòà. Ïëàöåáî-êîíòðî-
ëèðóåìûå êëèíè÷åñêèå èñïûòàíèÿ ïåðîðàëüíîãî îçåë-
òàìèâèðà, â êîòîðûõ îäîáðåííûå â íàñòîÿùåå âðåìÿ
äîçèðîâêè ñðàâíèâàëèñü ñ óäâîåííûìè, ïîêàçàëè îäè-
íàêîâóþ ïåðåíîñèìîñòü îáåèõ äîç è ïðîòèâîðå÷èâûå
ðàçëè÷èÿ â ýôôåêòèâíîñòè ïðè ëå÷åíèè âçðîñëûõ ñ
íåîñëîæíåííûì ãðèïïîì. Îäîáðåííûå äîçû îçåëòà-
ìèâèðà (75 ìã 2 ðàçà â äåíü 5 äíåé äëÿ âçðîñëûõ, äëÿ
äåòåé ñòàðøå ãîäà äîçà çàâèñèò îò ìàññû òåëà: <15 êã –
30 ìã, 15-23 êã – 45 ìã, 24-40 êã – 60 ìã, >40 êã – 75 ìã - è
ïðèíèìàåòñÿ 2 ðàçà â äåíü 5 äíåé) ïîäõîäÿò äëÿ ðàííå-
ãî ëå÷åíèÿ ëåãêèõ ñëó÷àåâ ãðèïïà À (H5N1), ïðè ëå÷å-
íèè áîëåå òÿæåëûõ ñëó÷àåâ ìîæåò ïîòðåáîâàòüñÿ áî-
ëåå âûñîêàÿ äîçà (150 ìã 2 ðàçà â äåíü) è äëèòåëüíûé
êóðñ (7-10 äíåé), õîòÿ íåîáõîäèìû ðåçóëüòàòû ïðîñïåê-
òèâíûõ èññëåäîâàíèé. Ïî ñïåöèàëüíûì ðåêîìåíäàöè-
ÿì îçåëòàìèâèð ìîæåò èñïîëüçîâàòüñÿ äëÿ ïðîôèëàê-
òèêè ãðèïïà ó âçðîñëûõ â äîçå 75 ìã, îäèí ðàç â äåíü, â
òå÷åíèå 7-10 äíåé (êàòåãîðèè ëèö, êîòîðûì ïîêàçàíî
ïðîôèëàêòè÷åñêîå ïðèìåíåíèå îçåëòàìèâèðà óêàçà-
íî íèæå â ðàçäåëå îáçîðà – ïðîôèëàêòèêà). FDA íå
ðåêîìåíäóåò èñïîëüçîâàíèå îçåëòàìèâèðà äëÿ ïðîôè-
ëàêòèêè ãðèïïà äåòÿì ìëàäøå 13 ëåò,

Ïîáî÷íûå ýôôåêòû. Âîçìîæíî ðàçâèòèå ïîâûøåííîé
÷óâñòâèòåëüíîñòè ê ëþáûì èíãðåäèåíòàì òàìèôëþ,
ïðîÿâëÿþùèåñÿ â âèäå ñûïè, îòåêà ëèöà, ÿçûêà è òîêñè-
÷åñêîãî ýïèäåðìàëüíîãî íåêðîëèçà. Íàèáîëåå ÷àñòûå
ïîáî÷íûå ýôôåêòû ïðîÿâëÿþòñÿ ñî ñòîðîíû ÆÊÒ –
òîøíîòà è ðâîòà, îáû÷íî ïðîõîäÿùèå è âñòðå÷àþòñÿ
ïðè ïðèåìå ïåðâîé äîçû. Â êîíòðîëèðóåìîì êëèíè-
÷åñêîì èññëåäîâàíèè ( 1171 áîëüíîé) ìåíüøå ÷åì â 1%
ñëó÷àåâ ïàöèåíòû ïðåêðàòèëè ïðèåì ïðåïàðàòà èç-çà
ýòîãî ïîáî÷íîãî ýôôåêòà . Äîïîëíèòåëüíûå ïîáî÷íûå
ýôôåêòû, îòìå÷àåìûå ìåíåå ÷åì â 1% áîëüíûõ – ãåïà-
òèò, èçìåíåíèå ôóíêöèîíàëüíîé àêòèâíîñòè ïå÷åíè,
ïñåâäîìåìáðàíîçíûé êîëèò, íåñòàáèëüíàÿ ãðóäíàÿ
æàáà, ñåðäå÷íûå àðèòìèè, àíåìèÿ, ïíåâìîíèÿ, ïåðè-

òîíåàëüíûé àáñöåññ, ïèðåêñèÿ, íàðóøåíèÿ ñîçíàíèÿ,
íåíîðìàëüíîå ïîâåäåíèå, ãàëëþöèíàöèè, ñóäîðîãè, àã-
ãðàâàöèÿ äèàáåòà, ïåðåëîì ïëå÷à.

Áåðåìåííîñòü è ëàêòàöèÿ. Ñâåäåíèÿ î òåðàòîãåííîñòè
è ýìáðèîòîêñè÷íîñòè ó ëþäåé îòñóòñòâóþò, ó æèâîò-
íûõ - íåäîñòàòî÷íû, ÷òîáû ñäåëàòü îïðåäåëåííîå çàê-
ëþ÷åíèå, à ïîýòîìó áåðåìåííûì æåíùèíàì ñëåäóåò
èñïîëüçîâàòü îçåëòàìèâèð òîëüêî â òîì ñëó÷àå, åñëè
ïîòåíöèàëüíàÿ ïîëüçà ïðåâàëèðóåò íàä ïîòåíöèàëüíûì
ðèñêîì äëÿ ïëîäà. Îçåëòàìèâèð îïðåäåëÿåòñÿ â ãðóä-
íîì ìîëîêå ãðûçóíîâ, äàííûå î âîçìîæíîñòè âûäåëå-
íèÿ ïðåïàðàòà ñ ãðóäíûì ìîëîêîì ó ëþäåé îòñóòñòâó-
þò, à ïîýòîìó ñëåäóåò èçáåãàòü êîðìëåíèå äåòåé ãðóä-
íûì ìîëîêîì ìàòåðåé, ïîëó÷àþùèõ îçåëòàìèâèð.

Âçàèìîäåéñòâèÿ ñ äðóãèìè ëåêàðñòâåííûìè ñðåä-
ñòâàìè. Ôàðìàêîêèíåòè÷åñêîãî âçàèìîäåéñòâèÿ îçåë-
òàìèâèðà ñ äðóãèìè ëåêàðñòâàìè íè íà óðîâíå ìåòà-
áîëèçìà, (îçåëòàìèâèð è åãî àêòèâíûé ìåòàáîëèò íå
ÿâëÿþòñÿ íè ñóáñòðàòîì, íè èíãèáèòîðîì, íè èíäóê-
òîðîì èçîôåðìåíòîâ öèòîõðîìà Ð 450 èëè ãëþêóðî-
íèëòðàíñôåðàçíîé ñèñòåìû), íè íà óðîâíå ðàñïðåäå-
ëåíèÿ (ìåíåå ÷åì 3% àêòèâíîãî ìåòàáîëèòà îçåëòàìè-
âèðà ñâÿçûâàåòñÿ ñ áåëêîì) íå îòìå÷àåòñÿ. Öèìåòè-
äèí, íåñïåöèôè÷åñêèé èíãèáèòîð öèòîõðîìà Ð 450 è
êîíêóðåíò çà ðåíàëüíóþ òóáóëÿðíóþ ñåêðåöèþ îñíî-
âàíèé èëè êàòèîííûõ âåùåñòâ íå âëèÿåò íà óðîâåíü
îçåëòàìèâèðà èëè åãî îñíîâíîãî ìåòàáîëèòà â ïëàçìå
êðîâè. Ñîâìåñòíîå ïðèìåíåíèå îçåëòàìèçèðà è ïðî-
áåíèöèäà ïî÷òè â 2 ðàçà óâåëè÷èâàåò ýêñïîçèöèþ àê-
òèâíîãî ìåòàáîëèòà îçåëòàìèâèðà, ÷òî ñâÿçàíî ñ
óìåíüøåíèåì àêòèâíîé àíèîííîé òóáóëÿðíîé ïî÷å÷-
íîé ýêñêðåöèè. Âçàèìîäåéñòâèå ñ äðóãèìè ëåêàðñòâà-
ìè, âûäåëÿåìûìè ïîñðåäñòâîì àíèîííîé òóáóëÿðíîé
ðåíàëüíîé ñåêðåöèè, íå îöåíèâàëîñü. Ïðèìåíåíèå
îçåëòàìèâèðà ñ äðóãèìè, øèðîêî èñïîëüçóåìûìè â
êëèíèêå ëåêàðñòâåííûìè ñðåäñòâàìè, òàêèìè êàê -
èíãèáèòîðû àíãèîòåíçèíïðåâðàùàþùåãî ôåðìåíòà
(êàïòîïðèë, ýíàëàïðèë), òèàçèäíûå ìî÷åãîííûå, àí-
òèáèîòèêè (ïåíèöèëëèíû, öåôàëîñïîðèíû, àçèòðîìè-
öèí, ýðèòðîìèöèí, äîêñîöèêëèí), Í2-ãèñòàìèíîáëî-
êàòîðû, áåòà-àäðåíîáëîêàòîðû, ñèìïàòîìèìåòèêè
(ïñåâäîýôåäðèí), îïèîèäíûå àíàëãåòèêè (êîäåèí), êîð-
òèêîñòåðîèäû, èíãàëÿöèîííûå áðîíõîäèëÿòàòîðû, íå-
íàðêîòè÷åñêèå àíàëãåòèêè (èáðóôåí, ïàðàöåòàìîë) -
íå ñîïðîâîæäàåòñÿ èçìåíåíèåì ôàðìàêîêèíåòèêè íè
îäíîãî èç ïåðå÷èñëåííûõ ïðåïàðàòîâ.

Ðåçèñòåíòíîñòü. Âûñîêèé óðîâåíü ðåçèñòåíòíîñòè ê
îçåëüòàìèâèðó ìîæåò ôîðìèðîâàòüñÿ âñëåäñòâèå çàìå-
íû îäíîé àìèíîêèñëîòû â íåéðàìèíèäàçå N1
(His274Tyr). Òàêîé âàðèàíò âèðóñà âûäåëÿëñÿ ó 16% äå-
òåé ñ ãðèïïîì À (H1N1), ïîëó÷àâøèõ îçåëüòàìèâèð.
Ðåçèñòåíòíûå øòàììû âèðóñà âûäåëåíû íåäàâíî è îò
ïàöèåíòîâ ñ ãðèïïîì À (H5N1), ïîëó÷àâøèõ îçåëüòà-
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ìèâèð. Âñå øòàììû H1N1, ðåçèñòåíòíûå ê îçåëüòàìè-
âèðó, in vitro ñîõðàíÿëè ÷óâñòâèòåëüíîñòü ê çàíàìèâè-
ðó, è íåêîòîðûå áûëè ÷óâñòâèòåëüíû ê íàõîäÿùåìóñÿ
íà ñòàäèè èññëåäîâàíèé èíãèáèòîðó íåéðàìèíèäàçû
ïåðàìèâèðó. Â ñëó÷àå ðåçèñòåíòíîñòè âèðóñîâ ãðèïïà
À (H5N1) ê îçåëòàìèâèðó ðåêîìåíäóåòñÿ ïðèìåíåíèå
èíãèáèòîðà íåéðàíàìèäàçû - çàíàìèâèðà. Èíãàëÿöè-
îííûé çàíàìèâèð íå èçó÷àëñÿ ïðè ãðèïïå À (H5N1)
ó ëþäåé.

Çàíàìèâèð (ðåëåíçà) – ñóõîé ïîðîøîê, èñïîëüçóåìûé
ìåñòíî, îðàëüíî â âèäå èíãàëÿöèé, ñ ïîìîùüþ
“Diskhaler”.

Ôàðìàêîêèíåòèêà. Ïîñëå èíãàëÿöèè îäíîé äîçû â ñèñ-
òåìíûé êðîâîòîê ïîñòóïàåò 4-17% çàíàìèâèðà. Â ïðå-
äåëàõ 1-2 ÷àñîâ ïîñëå ïðèåìà 10 ìã çàíàìèâèðà ïèê åãî
êîíöåíòðàöèè â ïëàçìå êîëåáëåòñÿ îò 17-142 íã/ìë. Ñ
áåëêàìè ïëàçìû êðîâè ñâÿçûâàåòñÿ ìåíüøå 10 % çàíà-
ìèâèðà. Â îðãàíèçìå çàíàìèâèð íå ìåòàáîëèçèðóåòñÿ
è âûâîäèòñÿ ïî÷êàìè â íåèçìåíåííîì âèäå. Ïåðèîä
ïîëóðàñïàäà ïîñëå îðàëüíîé èíãàëÿöèè ñîñòàâëÿåò –
2,5 -5,1 ÷àñ, ïîëíàÿ ýêñêðåöèÿ îäíîé äîçû ïðîèñõîäèò â
òå÷åíèå 24 ÷àñîâ. Îáùèé êëèðåíñ îò 2,5 äî 10,9 ë/÷àñ.
Íå àáñîðáèðóåìîå âåùåñòâî âûäåëÿåòñÿ ñ ôåêàëèÿìè.
Ôàðìàêîêèíåòèêà çàíàìèâèðà ó ëèö ñ íàðóøåííîé
ôóíêöèåé ïå÷åíè íå èññëåäîâàëàñü. Èññëåäîâàíèÿ ôàð-
ìàêîêèíåòèêè çàíàìèâèðà ïîñëå åãî ïðèìåíåíèÿ â äîçå
4 èëè 2 ìã íà äîáðîâîëüöàõ ñ ëåãêîé/ñðåäíåé èëè òÿæå-
ëîé ïî÷å÷íîé íåäîñòàòî÷íîñòüþ ïîêàçàëî, ÷òî ïî÷å÷-
íûé êëèðåíñ äîñòîâåðíî ñíèæàëñÿ ñ 5,3 ë/÷àñ (íîðìà)
äî 2,7 – ëåãêàÿ/ñðåäíÿÿ è äî 0,8 ë/÷àñ ïðè òÿæåëîé ôîð-
ìå, à ïåðèîä ïîëóðàñïàäà ñîîòâåòñòâåííî óâåëè÷èâàë-
ñÿ ñ 3,1 ÷àñ (íîðìà) äî 4,7 (ëåãêàÿ/ñðåäíÿÿ) è äî
18,5 ÷àñîâ (òÿæåëàÿ). Ñëåäîâàòåëüíî, ìîæíî ñäåëàòü çàê-
ëþ÷åíèå, ÷òî ó ëèö ñ ïî÷å÷íîé íåäîñòàòî÷íîñòüþ íå-
îáõîäèìà êîððåêöèÿ äîçû çàíàìèâèðà. Ïðè èññëåäîâà-
íèè ôàðìàêîêèíåòèêè ó äåòåé äî 12 ëåò äîñòîâåðíûõ
ñâåäåíèé íå ïîëó÷åíî. Ó äåòåé ñ ïðèçíàêàìè ðåñïèðà-
òîðíîãî çàáîëåâàíèÿ, ïîëó÷àâøèõ 10 ìã ñóõîãî ïîðîø-
êà çàíàìèâèðà, èíãàëÿöèîííî, îðàëüíî ïîñðåäñòâîì
"Diskhaler" ó 5-è áîëüíûõ óðîâåíü â ïëàçìå êðîâè èëè
íå îïðåäåëÿëñÿ èëè áûë íèçêèé, à ó 11-è áîëüíûõ ñðåä-
íèé óðîâåíü êîëåáàëñÿ â ïðåäåëàõ 15- 74 íã/ìë. Ôàðìà-
êîêèíåòèêà ó ëèö ñòàðøå 65 ëåò íå èññëåäîâàëàñü.

Äîçèðîâàíèå çàíàìèâèðà. Äëÿ ëå÷åíèÿ ðåêîìåíäóåòñÿ
â äîçå 10 ìã (2 èíãàëÿöèè) - äâà ðàçà â äåíü óòðîì è íà
íî÷ü, â òå÷åíèå 5 äíåé. FDA ðåêîìåíäóåò èñïîëüçîâàòü
ëèöàì â âîçðàñòå 7 ëåò è ñòàðøå, äëÿ ïðîôèëàêòèêè â
òîé æå äîçå -10 ìã ( 2 èíãàëÿöèè) â òå÷åíèè 5 äíåé, à
äåòÿì äî 7 ëåò íå èñïîëüçîâàòü.

Áåðåìåííîñòü, ëàêòàöèÿ. Äàííûõ î âëèÿíèè ïðåïàðà-
òà íà ïëîä è âîçìîæíîñòè âûäåëåíèÿ ñ ìîëîêîì îòñóò-
ñòâóþò.

Âçàèìîäåéñòâèå ñ äðóãèìè ëåêàðñòâàìè. Äàííûå î
âçàèìîäåéñòâèå çàíàìèâèðà ñ äðóãèìè ëåêàðñòâàìè ó
ëþäåé îòñóòñòâóþò. In vitro óñòàíîâëåíî, ÷òî çàíàìè-
âèð íå ÿâëÿåòñÿ íè ñóáñòðàòîì, íè èíãèáèòîðîì èçî-
ôåðìåíòîâ öèòîõðîìà Ð450 â ìèêðîñîìàõ ïå÷åíè.

Ïîáî÷íûå ýôôåêòû. Èíäèâèäóàëüíàÿ íåïåðåíîñèìîñòü
ê èíãðåäèåíòàì ïðåïàðàòà, â íåêîòîðûõ ñëó÷àÿõ ñåðüåç-
íûå ïðîáëåìû ñî ñòîðîíû äûõàòåëüíîé ñèñòåìû âïëîòü
äî áðîíõîñïàçìà. Íàèáîëåå ÷àñòûå ïîáî÷íûå ýôôåê-
òû – ãîëîâíàÿ áîëü è äèàðåÿ. Çàíàìèâèð íå ðåêîìåíäó-
åòñÿ áîëüíûì ñ õðîíè÷åñêèìè çàáîëåâàíèÿìè ðåñïè-
ðàòîðíîé ñèñòåìû – àñòìà, õðîíè÷åñêèå, îáñòðóêòèâ-
íûå çàáîëåâàíèÿ ëåãêèõ. Â ñëó÷àå ïðèìåíåíèÿ çàíàìè-
âèðà ïðè õðîíè÷åñêèõ ðåñïèðàòîðíûõ çàáîëåâàíèÿõ
ðåêîìåíäóåòñÿ èìåòü ïðè ñåáå áûñòðî äåéñòâóþùèé
áðîíõîäèëÿòàòîð.

Â ïîñëåäíåå âðåìÿ ëåòàëüíîñòü ïðè ãðèïïå À (H5N1)
ñðåäè ãîñïèòàëèçèðîâàííûõ ïàöèåíòîâ âûñîêà è õàðàê-
òåðèçóåòñÿ âûñîêîé ëåòàëüíîñòüþ ñðåäè äåòåé. Â îòëè-
÷èå îò 1997 ã., êîãäà â áîëüøèíñòâå ñëó÷àåâ ïîãèáàëè
ïàöèåíòû ñòàðøå 13 ëåò. Â Òàèëàíäå ëåòàëüíîñòü ñðåäè
äåòåé äî 15 ëåò ñîñòàâëÿëà 89%.

Ïðîôèëàêòèêà. Äëÿ ïðîôèëàêòèêè ïòè÷üåãî ãðèïïà À
H5N1 ÂÎÇ ðåêîìåíäóåò ñëåäóþùèå ñòðàòåãè÷åñêèå
ìåðû [1]. Ïðåæäå âñåãî, íåîáõîäèìî ââåñòè â äåéñòâèå
ìíîãîîòðàñëåâûå ïðîöåäóðû äëÿ êîîðäèíàöèè ðàáîòû
ñåëüñêîõîçÿéñòâåííûõ, âåòåðèíàðíûõ è ìåäèöèíñêèõ
ñëóæá (è ëþáûõ äðóãèõ îòðàñëåé, ñ÷èòàþùèõñÿ óìåñò-
íûìè äëÿ ýòîé öåëè â óñëîâèÿõ òîé èëè èíîé ñòðàíû) è
ñîäåéñòâèÿ îáìåíó ëàáîðàòîðíûìè è ýïèäåìèîëîãè-
÷åñêèìè äàííûìè.

Íåñìîòðÿ íà ïðîãðåññ, çíàíèÿ â îáëàñòè ýïèäåìèîëî-
ãèè, ïàòîãåíåçà è ëå÷åíèÿ ãðèïïà À H5N1 ó ëþäåé íå
ïîëíû. Íóæíà äàëüíåéøàÿ êîîðäèíàöèÿ êëèíè÷åñêèõ,
ýïèäåìèîëîãè÷åñêèõ è ôàðìàêîëîãè÷åñêèõ èññëåäîâà-
íèé êàê â ñòðàíàõ ñî ñëó÷àÿìè ãðèïïà À H5N1, òàê è ïî
âñåìó ìèðó.
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SUMMARY

EPIDEMIOLOGY,  CLINICAL  PICTURE,  PREVENTION
AND  TREATMENT  OF  AVIAN  INFLUENZA

Antelava N., Antelava A.

Department of Pharmacology, State Medical University, Tbilisi,
Georgia

Current data concerning epidemiology, clinical picture, patho-
genesis, prevention and treatment of Avian influenza H5N1, data
of pharmacodynamics and pharmacokinetics of antiviral drugs –
neuraminidase inhibitors and M2 channels inhibitors, also the
recommendation of WHO for prevention prevalence of infec-
tion were discussed in the review. Strategic measures of WHO
aims to protect humans from contact with infected poultry, in
case of contact, to prevent transmission of this infection from
human to human and occurrence of pandemic. Infected birds
were the major source of the H5N1 influenza virus among hu-
mans in Asia. Mainly humans became infected by eating infect-
ed birds, by poor hygiene procedures when cooking infected
birds, or by close contact with infected poultry. At present
transmission of the H5N1 influenza from human to human by
aerosol way hasn’t been registered, but ongoing monitoring for
identification mutation and adaptation of H5N1 influenza virus
to human is needed. Season influenza and avian H5N1 influenza
differ by the ways of transmission, clinical picture, severity,
pathogenesis, response to treatment. Diagnostic of infection is
difficult due to non- specific initial symptoms, in most cases

disease begins with disturbance of under respiratory ways and
in rare cases – from upper respiratory ways. High viral titre is
identified in pharynx but not in nose. Initial symptoms of the
H5N1 influenza are: fever greater then 38 degrees Celsius, mild
cold, cough and shortness of breath, practically all patient have
viral pneumonia, later secondary bacterial infection occurs, mild
to severe respiratory distress, diarrhea, vomiting and abdominal
pain. Conjunctivitis is rarely diagnosed contrary to season influ-
enza. Sometimes gastrointestinal disorder begins a week early
then respiratory symptoms. Complication also includes renal
and multi organ failure. The cytokine storm is commonly devel-
oped during H5N1 influenza. For treatment and for prevention
(under certain conditions) of the H5N1 influenza neuraminidase
inhibitors such as oseltamivir (Tamiflu) and zanamivir (Relenza)
are recommended. Currently circulatory of the H5N1 strains are
fully resistant to an older class of antiviral drugs – the M2
channels inhibitors (amantadine and rimantadine).The knowl-
edge of epidemiology, pathogenesis, clinical picture, treatment
of the H5N1 influenza in humans, in spite of progress isn’t
complete. Future coordination of scientific investigation of the
H5N1 influenza in humans should be provided not only in the
countries where infection was revealed, but all around the world.

Key words: avian influenza H5N1, epidemiology, clinical picture,
pathogenesis, prevention, treatment, neuraminidase inhibitors.
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Àíòåëàâà Í.À., Àíòåëàâà À.Â.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
êàôåäðà ôàðìàêîëîãèè

Â îáçîðå ðàññìîòðåíû ðóêîâîäñòâà ÂÎÇ è äàííûå ëèòåðà-
òóðû, êàñàþùèåñÿ ñîâðåìåííûõ ïðåäñòàâëåíèé îá èíôåê-
öèè Í5N1, êëèíè÷åñêèõ îñîáåííîñòÿõ åå òå÷åíèÿ, îáñëåäî-
âàíèÿ, ëå÷åíèÿ, ìåð ïðåäîñòîðîæíîñòè è ïðîôèëàêòèêè, à
òàêæå ôàðìàêîäèíàìèêè è ôàðìàêîêèíåòèêè îñíîâíûõ ïðå-
ïàðàòîâ ïðîòèâ âèðóñà ãðèïïà. Ðåêîìåíäóåìûå ÂÎÇ ìåðû
íàïðàâëåíû íà çàùèòó ëþäåé îò íåïîñðåäñòâåííîãî êîí-
òàêòà ñ èíôèöèðîâííîé èëè ïðåäïîëîæèòåëüíî èíôèöèðî-
âàííîé äîìàøíèìè è äèêèìè ïòèöàìè, à åñëè âñå æå òàêîé
êîíòàêò ïðîèçîøåë - íå äîïóñòèòü äàëüíåéøåãî ðàñïðîñò-
ðàíåíèÿ èíôåêöèè è âîçíèêíîâåíèÿ ïàíäåìèè. Ãëàâíûì èñ-
òî÷íèêîì ãðèïïà À(Í5N1) ó ëþäåé â Àçèè áûëà èíôèöèðî-
âàííàÿ ïòèöà. Ïåðåäà÷à îò ÷åëîâåêà ê ÷åëîâåêó àýðîçîëü-
íûì ïóòåì ïîêà íå çàðåãèñòðèðîâàíà, îäíàêî òðåáóåòñÿ ïî-
ñòîÿííûé ìîíèòîðèíã äëÿ èäåíòèôèêàöèè ëþáîãî ïîâûøå-
íèÿ àäàïòàöèè âèðóñà ê ÷åëîâåêó. Ïòè÷èé ãðèïï À (Í5N1)
îòëè÷àåòñÿ îò ÷åëîâå÷åñêîãî ïî ïóòÿì ïåðåäà÷è, òÿæåñòè
áîëåçíè, ïàòîãåíåçó è, âîçìîæíî, ïî îòâåòó íà ëå÷åíèå. Äè-
àãíîñòèêà çàòðóäíåíà íåñïåöèôè÷íîñòüþ ïåðâè÷íûõ ïðî-
ÿâëåíèé, â áîëüøèíñòâå ñëó÷àåâ, çàáîëåâàíèå íà÷èíàåòñÿ ñ
âûñîêîé ëèõîðàäêè, ñèìïòîìîâ ïîðàæåíèÿ íèæíèõ äûõà-
òåëüíûõ ïóòåé è ëèøü èíîãäà ñ ñèìïòîìîâ ïîðàæåíèÿ âåð-
õíèõ äûõàòåëüíûõ ïóòåé. Ðåñïèðàòîðíûå ñèìïòîìû ñî ñòî-
ðîíû íèæíèõ äûõàòåëüíûõ ïóòåé, îáû÷íî ïðèñóòñòâóþò
óæå ïðè îáðàùåíèè çà ïîìîùüþ. Îáû÷íûìè ïðèçíàêàìè
ÿâëÿþòñÿ äûõàòåëüíàÿ íåäîñòàòî÷íîñòü. Ïðàêòè÷åñêè ó âñåõ
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ïàöèåíòîâ ðàçâèâàåòñÿ ïíåâìîíèÿ. Â îòëè÷èå îò çàáîëåâà-
íèÿ, âûçûâàåìîãî âèðóñîì ÷åëîâå÷åñêîãî ãðèïïà À (H7),
ïðè ïòè÷üåì ãðèïïå À (H5N1) êîíúþíêòèâèò íàáëþäàåòñÿ
ðåäêî. Ó íåêîòîðûõ ïàöèåíòîâ îòìå÷àåòñÿ äèàðåÿ, ðâîòà,
áîëü â æèâîòå, êðîâîòå÷åíèÿ èç íîñà è äåñåí. Âîäÿíèñòûé
ïîíîñ, áåç êðîâè è äðóãèõ âîñïàëèòåëüíûõ ïðèìåñåé ïðè
ïòè÷üåì ãðèïïå áûâàåò ÷àùå, ÷åì ïðè ÷åëîâå÷åñêîì è ìî-
æåò íà÷àòüñÿ çà íåäåëþ äî ðåñïèðàòîðíûõ ïðîÿâëåíèé. Â
îòëè÷èå îò ÷åëîâå÷åñêîãî ãðèïïà ïðè ïòè÷üåì ãðèïïå áîëü-
øèå âèðóñíûå òèòðû ìîãóò áûòü â ðîòîãëîòêå, à íå â íîñó,
àíàëèç ãëîòî÷íûõ ìàçêîâ è ïðîá èç íèæíèõ äûõàòåëüíûõ
ïóòåé ìîæåò áûòü áîëåå ÷óâñòâèòåëüíûì ìåòîäîì äèàãíîñ-
òèêè. Ïîñëåäíèå èçîëÿíòû îò ëþäåé ðåçèñòåíòíû ê èíãèáè-
òîðàì ïðîòåèíà Ì2 – àìàíòàäèíó è ðèìàíòàäèíó. Äëÿ ëå÷å-

íèÿ è ïðîôèëàêòèêè ãðèïïà À (H5N1) ðåêîìåíäîâàíî ïðè-
ìåíåíèå ýòèîòðîïíîé, ïðîòèâîâèðóñíîé òåðàïèè - èíãèáè-
òîðîâ íåéðàìèíèäàçû – îçåëòàìèâèðà, çàíàìèâèðà. Ëå÷å-
íèå ãðèïïà À (H5N1) êîìïëåêñíîå è, íàðÿäó ñ ïðîòèâîâè-
ðóñíîé òåðàïèåé, âêëþ÷àåò ñðåäñòâà äåçèíòîêñèêàöèîííîé
è ðåàíèìàöèîííîé òåðàïèè, àíòèáèîòèêè øèðîêîãî ñïåêò-
ðà, à òàêæå äðóãèå ñðåäñòâà ïàòîãåíåòè÷åñêîé ôàðìàêîòå-
ðàïèè è ìåòîäîâ ðåàíèìàöèè, íàïðàâëåííîé íà ïîääåðæà-
íèå äûõàòåëüíîé è ïîëèîðãàííîé íåäîñòàòî÷íîñòè. Ïàòîãå-
íåç çàáîëåâàíèÿ õàðàêòåðèçóåòñÿ âîçíèêíîâåíèåì öèòîêè-
íîâîãî âçðûâà, ÷òî äîëæíî áûòü ó÷òåíî ïðè ïðîâåäåíèè
ôàðìàêîòåðàïèè.

Ðåöåíçåíò: ä.ì.í., ïðîô. ????

Íàó÷íûé îáçîð

ÔÀÊÒÎÐÛ ÐÈÑÊÀ ÐÀÇÂÈÒÈß ÀËËÅÐÃÈ×ÅÑÊÈÕ
ÇÀÁÎËÅÂÀÍÈÉ Ó ÄÅÒÅÉ ÍÀ ÐÓÁÅÆÅ XX-XXI ÂÂ.

Ìåòðåâåëè Ì.Â., Òåëèÿ À.Ç., Ñààêàäçå Â.Ï.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà àëëåðãîëîãèè è èììóíîëîãèè

Õàðàêòåðíîé ÷åðòîé XX ñòîëåòèÿ îêàçàëîñü ïîñòåïåí-
íîå ñíèæåíèå óðîâíÿ èíôåêöèîííûõ çàáîëåâàíèé, íà
ôîíå êîòîðîãî îáîçíà÷èëîñü íåóêëîííîå ïðîãðåññè-
ðîâàíèå ÷àñòîòû àëëåðãè÷åñêèõ çàáîëåâàíèé âî âñåì
ìèðå. Îáùåïðèçíàíî, ÷òî ðàçâèòèå àëëåðãè÷åñêèõ çà-
áîëåâàíèé ðåàëèçóåòñÿ ñî÷åòàíèåì ãåíåòè÷åñêèõ è ñðå-
äîâûõ ôàêòîðîâ. Ýòî, ïðåæäå âñåãî, îòíîñèòñÿ ê áðîí-
õèàëüíîé àñòìå ó äåòåé, àáñîëþòíîå áîëüøèíñòâî êî-
òîðûõ èìååò íàñëåäñòâåííîå ïðåäðàñïîëîæåíèå ê àë-
ëåðãè÷åñêèì çàáîëåâàíèÿì è ïðèçíàêè àòîïèè. Êàê èç-
âåñòíî, ïðè àòîïèè õàðàêòåðíà âûðàáîòêà ðåàãèíîâ. Îä-
íàêî ñåíñèáèëèçàöèÿ - ýòî ïðèîáðåòåííîå ñîñòîÿíèå
[12]. Ïîýòîìó îïðåäåëÿþùàÿ ðîëü â ðàçâèòèè àëëåðãè-
÷åñêèõ çàáîëåâàíèé ïðèíàäëåæèò ñðåäîâûì âîçäåéñòâè-
ÿì, ïîâûøåííîé íàãðóçêå îðãàíèçìà àëëåðãåíàìè - æè-
âîòíîé, ðàñòèòåëüíîé è õèìè÷åñêîé ïðèðîäû. Ðîñò óðîâ-
íÿ àëëåðãè÷åñêèõ çàáîëåâàíèé áîëüøèíñòâî èññëåäî-
âàòåëåé ñâÿçûâàåò íå òîëüêî ñ äëèòåëüíûì êîíòàêòîì
÷åëîâåêà ñ òåì èëè èíûì àëëåðãåíîì (èíîãäà ñ èõ êîì-
ïëåêñîì), íî è ñ óõóäøåíèåì ýêîëîãè÷åñêîé îáñòàíîâ-
êè â îêðóæàþùåé ñðåäå, îáóñëîâëåííîé èíäóñòðèàëü-
íîé äåÿòåëüíîñòüþ ëþäåé [5].

Àêòèâíîå âìåøàòåëüñòâî ñòðåìèòåëüíî ðàçâèâàþ-
ùåéñÿ "áîëüøîé õèìèè" â áûò è ïðîèçâîäñòâî íåïî-

ìåðíî óâåëè÷èëî ÷èñëî àëëåðãèçèðóþùèõ âåùåñòâ,
îêàçûâàþùèõ ñèñòåìàòè÷åñêîå âîçäåéñòâèå íà îðãà-
íèçì ÷åëîâåêà â ïðîèçâîäñòâåííûõ è áûòîâûõ óñëî-
âèÿõ. Øèðîêîå âíåäðåíèå ïðîôèëàêòè÷åñêèõ ïðèâè-
âîê, èììóííîé âàêöèíàöèè, ïðîâîäÿùèåñÿ íå âñåãäà
ñ ó÷åòîì èíäèâèäóàëüíûõ ïðîòèâîïîêàçàíèé, à òàê-
æå ïðèíÿâøèõ ñèñòåìíûé õàðàêòåð ñàìîëå÷åíèÿ ïðè
îñòðûõ ðåñïèðàòîðíî-âèðóñíûõ çàáîëåâàíèÿõ, áîëå-
âûõ ñèíäðîìàõ è äðóãèõ ïàòîëîãè÷åñêèõ ñîñòîÿíèÿõ
ñ ïðèìåíåíèåì ìåäèêàìåíòîâ, îáëàäàþùèõ ñåíñè-
áèëèçèðóþùèìè ñâîéñòâàìè, áåçóñëîâíî, â çíà÷è-
òåëüíîé ìåðå ñïîñîáñòâóþò àëëåðãèçàöèè íàñåëåíèÿ.
Âñå âîçðàñòàþùèé òåìï æèçíè ñ ïîñòîÿííûìè ïñè-
õî-ýìîöîíàëüíûìè íàãðóçêàìè îïðåäåëÿåò òÿæåëûé,
ïîä÷àñ óãíåòàþùèé ýìîöèîíàëüíóþ ñôåðó ÷åëîâå-
êà, ôîí, êîòîðûé â çíà÷èòåëüíîé ìåðå ñïîñîáñòâóåò
ðàçâèòèþ ñåíñèáèëèçàöèè ïîä âëèÿíèåì êîìïëåêñà
íåáëàãîïðèÿòíûõ ôàêòîðîâ îêðóæàþùåé ñðåäû. Âàæ-
íûì ôàêòîðîì ñëåäóåò ïðèçíàòü èçìåíåíèå êà÷åñòâà
ïðîäóêòîâ ïèòàíèÿ, íàñûùåííûõ êîíñåðâàíòàìè, ñòà-
áèëèçàòîðàìè, àðîìàòèçàòîðàìè è ïðî÷èìè äîáàâ-
êàìè, ìíîãèå èç êîòîðûõ ñïîñîáñòâóþò ôîðìèðîâà-
íèþ, íàðÿäó ñ äðóãèìè ïàòîëîãè÷åñêèìè ñîñòîÿíèÿ-
ìè, âòîðè÷íûõ èììóíîäåôèöèòîâ. Âñëåäñòâèå ðàç-
âèòèÿ èììóííîäåôèöèòíûõ ñîñòîÿíèé ðàçâèâàþòñÿ
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è ïîëó÷àþò øèðîêîå ðàñïðîñòðàíåíèå òàêèå çàáîëå-
âàíèÿ, êàê áðîíõèàëüíàÿ àñòìà, àòîïè÷åñêèé äåðìà-
òèò, ïîëëèíîçû, àëëåðãè÷åñêèé ðèíèò, ïðîôåññèî-
íàëüíûå àëëåðãîçû è äðóãèå ôîðìû àëëåðãè÷åñêîé
ïàòîëîãèè, êîòîðûå ñîñòàâëÿþò 20-25% â îáùåé
ñòðóêòóðå çàáîëåâàåìîñòè â ðÿäå ñòðàí êîíòèíåíòà.
Èìåííî ïîýòîìó â ñòðàíàõ ñ ïðîçàïàäíûì îáðàçîì
æèçíè ðàñïðîñòðàíåííîñòü àëëåðãèè â òå÷åíèå ïîñ-
ëåäíåãî ïîëóâåêà âîçðîñëà â 2-3 ðàçà, à ñàìè çàáîëå-
âàíèÿ ïðèîáðåëè õàðàêòåð ýïèäåìèè [13].

Ñ ó÷åòîì ñëîæèâøèõñÿ ýêîñèòóàöèé â 80-õ ãîäàõ XX
âåêà àêàä. Ïåòðîâ Ð.Â. ââåë ïîíÿòèå – "ýêîëîãè÷åñêàÿ
èììóíîëîãèÿ", ñîçäàâ íîâîå íàïðàâëåíèå â ñîâðå-
ìåííîé ìåäèöèíå. Óñòàíîâëåíî, ÷òî òÿæåëûå ìåòàë-
ëû (ñâèíåö, ðòóòü, êàäìèé, êîáàëüò, òàëëèé, òèòàí, âîëü-
ôðàì) âûçûâàþò ðàçâèòèå îò÷åòëèâîé èììóíîñóï-
ðåññèè. Â êðóïíûõ ãîðîäàõ ñ ìåòàëëóðãè÷åñêîé ïðî-
ìûøëåííîñòüþ ó äåòåé îáíàðóæèâàåòñÿ óãíåòåíèå
èììóíîáèîëîãè÷åñêîé ðåàêòèâíîñòè. Â êðóïíûõ ïðî-
ìûøëåííî-ýíåðãåòè÷åñêèõ öåíòðàõ ïðèçíàêè âòîðè÷-
íîé èììóííîé íåäîñòàòî÷íîñòè âûÿâëÿþòñÿ ó 47%
äåòåé [7]. Îäíàêî ñòåïåíü âûðàæåííîñòè ýêîëîãè÷åñ-
êè îáóñëîâëåííîé èììóííîé íåäîñòàòî÷íîñòè ó äå-
òåé âûðàæåíà áîëåå óìåðåííî â ñðàâíåíèè ñ ïåð-
âè÷íûìè íàñëåäñòâåííî îáóñëîâëåííûìè èììóíî-
äåôèöèòíûìè ñîñòîÿíèÿìè. Îñíîâíûìè ïðîÿâëåíè-
ÿìè èììóííîé íåäîñòàòî÷íîñòè ÿâëÿþòñÿ ïîäâåð-
æåííîñòü äåòåé îñòðûì ðåñïèðàòîðíî-âèðóñíûì èí-
ôåêöèÿì, ïîâòîðíûì ïíåâìîíèÿì, îñòðûì áðîíõè-
òàì è çíà÷èòåëüíàÿ ðàñïðîñòðàíåííîñòü ñðåäè íèõ àë-
ëåðãè÷åñêèõ çàáîëåâàíèé - âäâîå ÷àùå â ñðàâíåíèè ñ
äåòüìè, íàõîäÿùèõñÿ íà ýêîëîãè÷åñêè áëàãîïîëó÷íûõ
òåððèòîðèÿõ [8]. Èììóííàÿ íåäîñòàòî÷íîñòü ñîïðî-
âîæäàåòñÿ íå òîëüêî ïîâûøåííîé çàáîëåâàåìîñòüþ
ðåáåíêà, íî åùå è áîëüøåé ïðîäîëæèòåëüíîñòüþ çà-
áîëåâàíèÿ ñ ðàçâèòèåì ÷àñòûõ îñëîæíåíèé, ïðîòåêà-
þùèõ òîðïèäíî è ïëîõî ïîääàþùèõñÿ àíòèáàêòåðè-
àëüíîé òåðàïèè. Îáùèì ñâîéñòâîì îòðèöàòåëüíîãî
âëèÿíèÿ òÿæåëûõ ìåòàëëîâ íà îðãàíèçì ÿâëÿåòñÿ èõ
âîçäåéñòâèå íà èììóííóþ ñèñòåìó, îñîáåííî â ðàí-
íåì äåòñêîì âîçðàñòå.

Àëëåðãè÷åñêèì çàáîëåâàíèÿì îñîáåííî ïîäâåðæåíû
äåòè, ïîñêîëüêó â ðàçâèâàþùåìñÿ äåòñêîì îðãàíèçìå
èììóííàÿ ñèñòåìà îòëè÷àåòñÿ ôèçèîëîãè÷åñêîé íå-
çðåëîñòüþ è çíà÷èòåëüíî áûñòðåå ðåàãèðóåò ôîðìè-
ðîâàíèåì àòîïè÷åñêîãî ôåíîòèïà íà ðàçëè÷íûå èí-
ôåêöèîííûå àãåíòû - âèðóñíûå, áàêòåðèàëüíûå, ãðèá-
êîâûå è ïðî÷., à òàêæå íåèíôåêöèîííûå àíòèãåíû -
æèâîòíîé, ðàñòèòåëüíîé è õèìè÷åñêîé ïðèðîäû [5].
Àòîïèÿ ïðåäñòàâëÿåò ñîáîé ñîñòîÿíèå, âêëþ÷àþùåå
ñëîæíûé êîìïëåêñ, îñíîâíûìè êîìïîíåíòàìè êîòî-
ðîãî â íàñòîÿùåå âðåìÿ ïðèçíàþòñÿ: ïîâûøåííûé
ñèíòåç IgE, êîæíàÿ ãèïåð÷óâñòâèòåëüíîñòü è ãèïåððå-
àêòèâíîñòü áðîíõîâ, îáóñëîâëåííûå ãåííûìè àáåððà-

öèÿìè, ëîêàëèçîâàííûìè â ðÿäå õðîìîñîì - 5, 6, 11,
13, è äð. Ïî ýòîé ïðè÷èíå ó çäîðîâûõ äåòåé äëèòåëü-
íûé êîíòàêò ñ ìàëûìè äîçàìè àëëåðãåíîâ ñïîñîáñòâó-
åò ðàçâèòèþ "åñòåñòâåííîé ãèïîñåíñèáèëèçàöèè" ñ
ôîðìèðîâàíèåì òîëåðàíòíîñòè, ñðåäè äåòåé ñ ãåíåòè-
÷åñêîé ãîòîâíîñòüþ ê àòîïèè - ê ðàçâèòèþ ñåíñèáèëè-
çàöèè ñ ïîñëåäóþùåé ìàíèôåñòàöèåé àëëåðãè÷åñêèõ
çàáîëåâàíèé. Ïðîöåññàì ôîðìèðîâàíèÿ ñåíñèáèëè-
çàöèè è ðàçâèòèÿ àëëåðãîçîâ â çíà÷èòåëüíîé ìåðå ñïî-
ñîáñòâóþò ìíîãî÷èñëåííûå íåñïåöèôè÷åñêèå ôàêòî-
ðû, ðåàëèçóþùèå ñâîè äåéñòâèÿ ïðåèìóùåñòâåííî â
êà÷åñòâå àäúþâàíòîâ [6].

Íàðÿäó ñ ýòèì, êîæà è ðåñïèðàòîðíûé òðàêò äåòåé ïîä-
âåðæåíû äåéñòâèþ ïîëëþòàíòîâ - çàãðÿçíèòåëåé àòìîñ-
ôåðíîãî âîçäóõà àíòðîïîãåííîãî ïðîèñõîæäåíèÿ, â
ðåçóëüòàòå òðóäîâîé äåÿòåëüíîñòè ÷åëîâåêà â ðàçëè÷-
íûõ îòðàñëÿõ ïðîìûøëåííîñòè è ñåëüñêîãî õîçÿéñòâà.
Ñìîã, âîçíèêàþùèé â ïðîöåññå ýêñïëóàòàöèè äîðîæ-
íîãî àâòîòðàíñïîðòà, íàñûùåííûé ðàçëè÷íûìè õèìè-
÷åñêèìè âûáðîñàìè ìåòàëëóðãè÷åñêèõ ïðîèçâîäñòâ,
íåôòåïåðåðàáàòûâàþùåé ïðîìûøëåííîñòè, õèìè÷åñ-
êèõ ïðîèçâîäñòâ, òåïëîýëåêòðîñòàíöèé, çàâîäîâ ïî óòè-
ëèçàöèè îòõîäîâ, óãîëüíûõ øàõò è ìàðãàíöåâûõ ðóäíè-
êîâ ñîçäàþò ñëîæíåéøóþ ýêîëîãè÷åñêóþ îáñòàíîâêó,
ðàñïðîñòðàíÿþùóþñÿ íà ñåëèòåáíóþ çîíó - ìåñòî ïî-
ñòîÿííîãî îáèòàíèÿ äåòñêîãî êîíòèíãåíòà. Äîïîëíè-
òåëüíûìè èñòî÷íèêàìè, ñîçäàþùèìè â êðóïíûõ ïðî-
ìûøëåííûõ ãîðîäàõ íåáëàãîïðèÿòíóþ ýêîëîãè÷åñêóþ
ñèòóàöèþ, ÿâëÿþòñÿ ðàçëè÷íûå èñòî÷íèêè èîíèçèðó-
þùåãî è íåèîíèçèðóþùåãî èçëó÷åíèÿ, ñïîñîáñòâóþ-
ùèå óãëóáëåíèþ èììóíîäåôèöèòíûõ äåôåêòîâ, à òàê-
æå ðàçëè÷íûå áèîäîáàâêè ê êîðìó æèâîòíûõ è äîìàø-
íèõ ïòèö, êîòîðûå ñàìè ïî ñåáå ÿâëÿþòñÿ ñèëüíûìè
àëëåðãåíàìè, à ÷åðåç ïèùåâûå ïðîäóêòû, ñîñòàâëÿþ-
ùèå îñíîâíîé ïèùåâîé ðàöèîí äåòåé (ìîëîêî è ìî-
ëî÷íûå ïðîäóêòû, ìÿñî, ÿéöî), â çíà÷èòåëüíîé ìåðå
ñïîñîáñòâóþò óòÿæåëåíèþ êëèíè÷åñêîãî òå÷åíèÿ àë-
ëåðãîçîâ ñðåäè äåòåé ñ ïèùåâîé àëëåðãèåé è àòîïè÷åñ-
êèìè ñîñòîÿíèÿìè èíîé ýòèîëîãèè [5,9].

Çàãðÿçíåíèå îêðóæàþùåé ñðåäû îêàçûâàåò âëèÿíèå
íà ðàçëè÷íûå óðîâíè äåòñêîãî îðãàíèçìà, ñïîñîá-
ñòâóÿ èíäóêöèè, ìàíèôåñòàöèè è ñòàáèëèçàöèè â îðãà-
íèçìå äåòåé. Ñðåäè ýòèõ çàãðÿçíèòåëåé îñîáîå âíè-
ìàíèå óäåëÿåòñÿ âûñîêîé êîíöåíòðàöèè îêèñëîâ àçî-
òà, îçîíà è ëåòó÷èõ îðãàíè÷åñêèõ ñîåäèíåíèé. Îñî-
áóþ ðîëü ïàòîëîãèè äåòåé, ñâÿçàííîé ñ ýêîëîãè÷åñ-
êèìè íàðóøåíèÿìè, îòâîäÿò àëëåðãè÷åñêèì çàáîëå-
âàíèÿì, çàíèìàþùèõ îäíî èç ïåðâûõ ìåñò â ñòðóêòó-
ðå äåòñêîé çàáîëåâàåìîñòè â ïðîìûøëåííî ðàçâè-
òûõ ðåãèîíàõ. Â ÷àñòíîñòè, áðîíõèàëüíàÿ àñòìà ó äå-
òåé - ýêîëîãè÷åñêè çàâèñèìîå çàáîëåâàíèå, ïîñêîëü-
êó ôåíîòèïè÷åñêàÿ ðåàëèçàöèÿ íàñëåäñòâåííîé ïðåä-
ðàñïîëîæåííîñòè ê ýòîé ïàòîëîãèè âî âñåõ ñëó÷àÿõ
ðåàëèçóåòñÿ ïðè âîçäåéñòâèè ôàêòîðîâ îêðóæàþùåé
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ñðåäû. Îñîáåííî âûñîêà çàáîëåâàåìîñòü áðîíõèàëü-
íîé àñòìîé ñðåäè äåòåé, ïðîæèâàþùèõ âáëèçè ïðî-
ìûøëåííûõ çîí è àâòîìàãèñòðàëåé. Îäíèì èç íàèáî-
ëåå ÷àñòî âñòðå÷àþùèõñÿ çàãðÿçíèòåëåé âîçäóøíîãî
áàññåéíà ÿâëÿåòñÿ äèîêñèä ñåðû. Óñòàíîâëåíî, ÷òî
ñóëüôàòû ìîãóò âûçûâàòü ðàçâèòèå áðîíõîñïàçìà,
êðàïèâíèöû, äåðìàòèòà, àíàôèëàêòè÷åñêèõ ðåàêöèé.
Âìåñòå ñ òåì, â ñâÿçè ñ âûðàæåííûìè àíòèîêñèäàíò-
íûìè ñâîéñòâàìè ñóëüôàòíûå äîáàâêè (äâóîêèñü
ñåðû, ñóëüôàò íàòðèÿ, áèñóëüôàò êàëèÿ, ìåòàáèñóëü-
ôàòû êàëèÿ è íàòðèÿ) íàõîäÿò øèðîêîå ïðèìåíåíèå â
êà÷åñòâå êîíñåðâàíòîâ ïðîäóêòîâ ïèòàíèÿ, øèïó÷èõ
íàïèòêîâ, à òàêæå íàïîëíèòåëåé ëåêàðñòâåííûõ ïðå-
ïàðàòîâ. Óñòàíîâëåíà ðîëü ñóëüôàòíûõ ñîåäèíåíèé â
ðàçâèòèè áðîíõèàëüíîé àñòìû [9].

Ñðåäè ôàêòîðîâ ðèñêà, ôîðìèðóþùèõ ñîñòîÿíèå àë-
ëåðãèè ñðåäè äåòåé, îñîáîå ìåñòî çàíèìàþò ñëàãàå-
ìûå, îïðåäåëÿþùèå ïèùåâóþ àëëåðãèþ, ïðåäñòàâëÿ-
þùóþ ñîáîé îäíó èç íàèáîëåå àêòóàëüíåéøèõ ïðî-
áëåì ðàçâèòèÿ ñåíñèáèëèçàöèè â ïåäèàòðè÷åñêîé ïðàê-
òèêå. Ïèùåâàÿ àëëåðãèÿ ÿâëÿåòñÿ, ïåðâûì ïî âðåìåíè
ðàçâèòèÿ ñåíñèáèëèçàöèè, êëèíè÷åñêèì ïðîÿâëåíèåì
àëëåðãîçà ó äåòåé, èãðàþùèì â äàëüíåéøåì âàæíåé-
øóþ ðîëü â ôîðìèðîâàíèè ðàçëè÷íûõ êîæíûõ, æåëó-
äî÷íî-êèøå÷íûõ è ðåñïèðàòîðíûõ ïðîÿâëåíèé àëëåð-
ãèè. Ñðåäè äåòåé ñ àëëåðãîçàìè êàæäûé ÷åòâåðòûé
ïðåäúÿâëÿåò æàëîáó íà ïðèçíàêè ïèùåâîé ãèïåð÷óâ-
ñòâèòåëüíîñòè [14]. Èññëåäîâàòåëè ñõîäÿòñÿ âî ìíåíèè,
÷òî ÷àñòîòà ïèùåâîé àëëåðãèè è ñâÿçàííûõ ñ íåé çàáî-
ëåâàíèé îò÷åòëèâî íàðàñòàåò â èíäóñòðèàëüíî ðàçâè-
òûõ ñòðàíàõ [17]. Ó áîëüøèíñòâà ãðóäíûõ äåòåé, îáíà-
ðóæèâàþùèõ îò÷åòëèâûå ñèìïòîìû ïèùåâîé ãèïåð-
÷óâñòâèòåëüíîñòè, ïî ìåðå óâåëè÷åíèÿ âîçðàñòà ôîð-
ìèðóåòñÿ ïèùåâàÿ òîëåðàíòíîñòü. Ñðåäè òàê íàçûâàå-
ìûõ "ãëàâíûõ" ïèùåâûõ àëëåðãåíîâ âûäåëÿþò âîñåìü,
îáóñëàâëèâàþùèõ ðàçâèòèå àëëåðãè÷åñêèõ ðåàêöèé â
85% ñëó÷àåâ: êîðîâüå ìîëîêî, ÿéöà, ïøåíèöà, ñîÿ, àðà-
õèñ, ëåñíûå îðåõè, ðûáà è ìîðåïðîäóêòû [15]. Àëëåð-
ãèþ ê áåëêàì êîðîâüåãî ìîëîêà ðàññìàòðèâàþò êàê
ìîäåëü ïèùåâîé àëëåðãèè, ïîñêîëüêó èìåííî ýòè áåë-
êè îáû÷íî ÿâëÿþòñÿ ïåðâûì ïèùåâûì ïðîäóêòîì, ñ
êîòîðûì êîíòàêòèðóþò ãðóäíûå äåòè [10].

Ñ òî÷êè çðåíèÿ "èììóíîëîãè÷åñêîé ýêîëîãèè" îñîáàÿ
ðîëü â ðàçâèòèè àëëåðãèè ó äåòåé, â ÷àñòíîñòè áðîíõèàëü-
íîé àñòìû, â ïîñëåäíèå ãîäû îòâîäèòñÿ ýêîëîãèè æèëèù.

Ïðîæèâàíèå â çàïûëåííûõ, ïëîõî ïðîâåòðèâàåìûõ,
ñûðûõ ïîìåùåíèÿõ îêàçûâàåò ñóùåñòâåííîå âëèÿíèå
íà ÷àñòîòó ñåíñèáèëèçàöèè äåòåé êëåùàìè äîìàø-
íåé ïûëè, ïëåñíåâûìè ãðèáàìè, äðóãèìè áûòîâûìè
àëëåðãåíàìè, âûçûâàÿ ðàçâèòèå áðîíõèàëüíîé àñòìû.
Ýòîìó ïðîöåññó ñïîñîáñòâóåò íàëè÷èå â æèëèùå
áîëüøîãî êîëè÷åñòâà êîâðîâ, ìÿãêîé ìåáåëè è äðó-
ãèõ êîëëåêòîðîâ ïûëè. Íàëè÷èå â âîçäóõå æèëûõ ïî-

ìåùåíèé áîëüøîãî êîëè÷åñòâà äîìàøíåé ïûëè, ñî-
äåðæàùåé ìèêðîêëåùè ðîäà Dermatophagoides, ïëåñ-
íåâûå ãðèáû è èõ ñïîðû, â çíà÷èòåëüíîé ìåðå ïîâû-
øàþò ðèñê ôîðìèðîâàíèÿ àëëåðãè÷åñêèõ çàáîëåâà-
íèé ó äåòåé. Êîíòàêò ñ ýòèìè àëëåðãåíàìè â ðàííåì
äåòñêîì âîçðàñòå èãðàåò ãëàâíóþ ðîëü â ðàçâèòèè
áðîíõèàëüíîé àñòìû [4]. Ìàññèâíàÿ àíòèãåííàÿ íà-
ãðóçêà íà äåòåé â ïåðâûé ãîä æèçíè â 5 ðàç ïîâûøàåò
ðèñê âîçíèêíîâåíèÿ ó íèõ áðîíõèàëüíîé àñòìû â ñòàð-
øåì âîçðàñòå. ×àñòîòà âûÿâëåíèÿ êëåùåâîé è ãðèá-
êîâîé ñåíñèáèëèçàöèè ÷åòêî êîððåëèðóåò ñ êîíöåíò-
ðàöèåé ýòèõ àëëåðãåíîâ â âîçäóõå æèëèù. Óñòàíîâëå-
íî, ÷òî êîæíûå ïðîáû ñ ýêñòðàêòîì êëåùåé äîìàø-
íåé ïûëè äîñòèãàåò 85% ñðåäè äåòåé, ñòðàäàþùèõ
ïðèñòóïàìè àñòìàòè÷åñêîãî óäóøüÿ. Âûñîêèå êîí-
öåíòðàöèè êëåùåâûõ àëëåðãåíîâ ó äåòåé ñ àòîïèåé
ïðèâîäÿò ê óâåëè÷åíèþ ñèíòåçà IgE â 7-11 ðàç.

Â íàñòîÿùåå âðåìÿ ïðèçíàåòñÿ, ÷òî â èíäóñòðèàëüíî
ðàçâèòûõ ñòðàíàõ îò 2 äî 15% âñåõ ñëó÷àåâ áðîíõèàëü-
íîé àñòìû èìåþò ïðîôåññèîíàëüíûé ãåíåç è â êîíê-
ðåòíûõ ñëó÷àÿõ, ïðè óñòàíîâëåííîé ýòèîëîãèèè ïðî-
ôåññèîíàëüíîé áðîíõèàëüíîé àñòìû (ÏÁÀ) îïðåäåëÿ-
þòñÿ êîíêðåòíûå ãåíåòè÷åñêèå ôàêòîðû ðèñêà [1]. Òàê,
ïðè ÏÁÀ, âûçâàííîé íàòóðàëüíûì øåëêîì, ôàêòîðàìè
ðèñêà åå ðàçâèòèÿ ÿâëÿþòñÿ àíòèãåíû HLA-A11, HLA-
B8, HLA-B18, è íàëè÷èå ãàïëîòèïà À2 Â21, à ïðè ÏÁÀ,
ýòèîëîãè÷åñêè îáóñëîâëåííîé ìàðãàíöåì, ôàêòîðàìè
ðèñêà ðàçâèòèÿ äàííîé ïàòîëîãèè ÿâëÿþòñÿ àíòèãåí
HLA-B12, ôåíîòèï À9 À28 è ãàïëîòèïû À2 Â38, À9 Â12, À28
Â13. Âìåñòå ñ òåì óñòàíîâëåíî, ÷òî ñðàâíèòåëüíî ëåãêîå
òå÷åíèå ìàðãàíöåâîé ÏÁÀ àññîöèèðóåòñÿ ñ íàëè÷èåì
â îðãàíèçìå àíòèãåíà HLA-B35 è ñîäåðæàùèìè ýòîò àí-
òèãåí ôåíî- è ãàïëîòèïàìè, à ôàêòîðîì ðèñêà, îïðåäå-
ëÿþùèì óòÿæåëåíèå êëèíè÷åñêîãî òå÷åíèÿ ìàðãàíöå-
âîé ÏÁÀ, ÿâëÿåòñÿ àíòèãåí HLA-B41 [2].

Ñðåäè ôàêòîðîâ, îïðåäåëÿþùèõ ðèñê ðàçâèòèÿ àëëåð-
ãèè ó äåòåé îñîáóþ ðîëü èãðàþò òå ïðîèçâîäñòâåííûå
àëëåðãåíû, ñ êîòîðûìè ïðîôåññèîíàëüíî êîíòàêòèðó-
þò ðîäèòåëè ðåáåíêà âî âðåìÿ çà÷àòèÿ è âíóòðèóòðîá-
íîãî åãî ðàçâèòèÿ. Ïðåäïîëîæåíèå îñíîâûâàåòñÿ íà
ñòàòèñòè÷åñêèõ äàííûõ, ñîãëàñíî êîòîðûì ÷èñëî äåòåé
ñ àëëåðãè÷åñêèìè çàáîëåâàíèÿìè â 2-12,5 ðàç ìåíüøå ó
ðîäèâøèõñÿ äî íà÷àëà ïðîôåññèîíàëüíîãî êîíòàêòà èõ
ðîäèòåëåé ñ ïðîèçâîäñòâåííûìè àëëåðãåíàìè [10]. Ñðå-
äè ïðî÷èõ ôàêòîðîâ ðèñêà àëëåðãèè, â ÷àñòíîñòè, áðîí-
õèàëüíîé àñòìû, çíà÷èìûì ôàêòîðîì âíåøíåé ñðåäû
îñòàþòñÿ îñòðûå ðåñïèðàòîðíî-âèðóñíûå èíôåêöèè,
âëèÿþùèå íà ðàçâèòèå áðîíõèàëüíîé àñòìû è ÿâëÿþ-
ùèåñÿ òðèããåðîì åå îáîñòðåíèÿ [15,17].

Âìåñòå ñ òåì, ñëåäóåò ó÷èòûâàòü ìíåíèå èññëåäîâàòå-
ëåé, êîòîðûå ñðåäè ìàðêåðîâ, ïðåäðàñïîëàãàþùèõ äå-
òåé ê ðàçâèòèþ áðîíõèàëüíîé àñòìû óêàçûâàþò êîí-
ñòèòóöèþ ðåáåíêà, â ÷àñòíîñòè, òðè êîíñòèòóöèîíàëü-
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íûå ôîðìû, ñïîñîáñòâóþùèå ìàíèôåñòàöèè áðîíõè-
àëüíîé àñòìû ó äåòåé: 1. àòîïè÷åñêàÿ êîíñòèòóöèÿ, îáóñ-
ëîâëåííàÿ çíà÷èòåëüíûì ÷èñëîì ïåðèíàòàëüíûõ ôàê-
òîðîâ, ñïîñîáñòâóþùèõ ðàçâèòèþ ñåíñèáèëèçàöèè
(àáîðòû äî áåðåìåííîñòè äàííûì ðåáåíêîì, çëîóïîò-
ðåáëåíèåì êîðîâüèì ìîëîêîì â ïåðèîä ëàêòàöèè). ÁÀ
â âîçðàñòå äî 3-õ ëåò ìàíèôåñòèðóåò ïðåèìóùåñòâåííî
â âèäå ëåãêîé èëè ñðåäíåòÿæåëîé ôîðìû, ýòèîëîãè÷åñ-
êè íàèáîëåå ÷àñòî îáóñëîâëåííîé ïèùåâûìè àëëåðãå-
íàìè; âåãåòàòèâíûé ñòàòóñ: ýóòîíèÿ â ïîêîå; íîðìî-
ñèìïàòè÷åñêèé òèï âåãåòàòèâíîé ðåàêòèâíîñòè. 2. Ïà-
òîðåöåïòîðíàÿ êîíñòèòóöèÿ - ñ òåíäåíöèåé ïðåîáëàäà-
íèÿ â ãåíåçå áîëåçíè ïðåèìóùåñòâåííî íåàíòèãåííûõ
ðàçäðàæèòåëåé; áîëåçíü ïðîÿâëÿåòñÿ â âîçðàñòå 5 ëåò,
÷àñòî îáóñëîâëåíà òîêñèêîçîì áåðåìåííîñòè ìàòåðè,
êóðåíèåì è ïðèåìîì âî âðåìÿ ëàêòàöèè ðàçëè÷íûõ ìå-
äèêàìåíòîâ; ÷àùå òå÷åíèå áîëåå òÿæåëîå (ó 16% äå-
òåé); âåãåòàòèâíûé ñòàòóñ - âàãîòîíèÿ â ïîêîå, ãèïåð-
ñèìïàòè÷åñêèé òèï ðåàêòèâíîñòè. 3. Óñëîâíî ïðåäðàñ-
ïîëàãàþùàÿ êîíñòèòóöèÿ: õàðàêòåðíî ïîÿâëåíèå áðîí-
õèàëüíîé àñòìû â âîçðàñòå 4-õ ëåò ñ ïðåèìóùåñòâåííî
ëåãêèì òå÷åíèåì (ó 55% äåòåé) è ìàêñèìàëüíîé ÷àñòî-
òîé ïîëîæèòåëüíîãî ðåàãèðîâàíèÿ íà ïûëåâûå àëëåð-
ãåíû; â àíòåíàòàëüíîì ïåðèîäå - áîëüøîå ÷èñëî àáîð-
òîâ ïðè ïðåäøåñòâóþùèõ áåðåìåííîñòÿõ ó ìàòåðåé,
òîêñèêîçû áåðåìåííîñòè, óïîòðåáëåíèå êîðîâüåãî ìî-
ëîêà â ïåðèîä áåðåìåííîñòè - ìèíèìàëüíîå; âåãåòà-
òèâíûé ñòàòóñ: ýóòîíèÿ â ïîêîå, íîðìàòèâíûé òèï âåãå-
òàòèâíîé ðåàêòèâíîñòè.

Ó÷åò ïðåäëîæåííûõ òèïîâ êîíñòèòóöèîíàëüíîé ïðåä-
ðàñïîëîæåííîñòè ê áðîíõèàëüíîé àñòìå ó äåòåé, õàðàê-
òåðèçóþùèåñÿ ãåíåòè÷åñêè äåòåðìèíèðîâàííûìè îñî-
áåííîñòÿìè ðåæèìà ðåãóëÿöèè âåãåòàòèâíîé íåðâíîé
ñèñòåìû, ôóíêöèè âíåøíåãî äûõàíèÿ è ýìîöèîíàëü-
íîãî ñòàòóñà, ïîçâîëÿò îïòèìèçèðîâàòü ïåðâè÷íûé ïðî-
ãíîç áðîíõèàëüíîé àñòìû ó äåòåé ïóòåì âûÿâëåíèÿ â
äåòñêîé ïîïóëÿöèè ëèö ñ âûñîêèì ðèñêîì ðàçâèòèÿ ýòî-
ãî çàáîëåâàíèÿ äëÿ îñóùåñòâëåíèÿ ýôôåêòèâíîé ñîâðå-
ìåííîé ïðåâåíöèîííîé ñòðàòåãèè [3].

Àíàëèç è ñèíòåç ðåòðîñïåêòèâíîé è òåêóùåé íàó÷-
íîé ëèòåðàòóðû è ñîáñòâåííîãî îïûòà ïî âîïðîñàì
âûÿâëåíèÿ çíà÷åíèÿ ôàêòîðîâ ðèñêà â ðàçâèòèè àë-
ëåðãè÷åñêèõ çàáîëåâàíèé ïîçâîëÿåò íàì ñäåëàòü ñëå-
äóþùèå âûâîäû: âûÿâëåíèå ðèñê ôàêòîðîâ ðàçâèòèÿ
àëëåðãè÷åñêèõ ðåàêöèé ïîçâîëÿåò ðåàëüíî îñóùå-
ñòâèòü àêòèâíóþ ïðîôèëàêòèêó àëëåðãèè çàäîëãî äî
ðîæäåíèÿ ðåáåíêà.

Ñåìåéíûé àëëåðãîëîãè÷åñêèé àíàìíåç - ÿâëÿåòñÿ îïòè-
ìàëüíûì ìåòîäîì ðàííåãî âûÿâëåíèÿ äåòåé ñ âûñîêèì
ðèñêîì ðàçâèòèÿ àëëåðãè÷åñêèõ çàáîëåâàíèé.

Ïîâñåìåñòíûé ðîñò ðàñïðîñòðàíåííîñòè àëëåðãè÷åñ-
êèõ çàáîëåâàíèé ñðåäè äåòåé òðåáóåò ïîèñêà ïóòåé èõ

ïðîôèëàêòèêè, ñðåäè êîòîðûõ çàñëóæèâàåò îñîáîãî âíè-
ìàíèÿ ïðîôåññèîíàëüíàÿ äåÿòåëüíîñòü ðîäèòåëåé ñ ó÷å-
òîì èõ ïðîèçâîäñòâåííîãî êîíòàêòà ñ àëëåðãåíàìè.
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SUMMARY

RISK  FACTORS  OF  THE  DEVELOPMENT  OF  ALLERGIC  DISEASES
IN  CHILDREN  AT  THE  JUNCTION  OF  XX-XXI  CENTURIES

Metreveli M., Telia A., Saakadze V.

Tbilisi State Medical University

Analysis of the scientific achievements of Allergology, Immu-
nology, Genetics and Profpathology as well as scientific inves-
tigation the authors set categories of causes, characteristics
and promoting factors, that cause progressive increase of aller-
gic diseases and atopy in children. Allergic heredity plays sig-
nificant role in the incidence of allergic diseases among chil-
dren. The focus is made on development of toxicosis during the
pregnancy, frequency of abortions, smoking and treatment with
drugs during pregnancy and lactation, excessive consumption
of cow milk during lactation. Numerous evidences confirm the
negative role of high environmental pollution that is observed
during the last decade in the increase of allergoses. Besides, it is
worth mentioning that food and plant allergens greatly contrib-
ute in the development of allergens in children. Especial atten-
tion should be paid to the parents’ professional activities in
antenatal period of the fetus development, particularly, to their

professional contacts with the industrial allergens. Three con-
stitutional types of children are discussed, based on them it is
possible to make projections about development of different
types of allergoses in children. The role of different chemical.
biological and physical air pollutants is indicated in setting
allergic status in children.

Conclusions made on the basis of the analysis of the existing infor-
mation will help researchers and practicing physicians to prevent
development allergic pathologies in children in antenatal period and
later progressive of manifested disease by means of purposive,
effective preventive measures and treatment complexes.

Key words: bronchial asthma, atopy, allergic dermatitis, eczema,
polynosis, risk-factors, parents’ specialty, heredity, genetics,
prevention.
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Ìåòðåâåëè Ì.Â., Òåëèÿ À.Ç., Ñààêàäçå Â.Ï.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò

Íà îñíîâàíèè äîñòèæåíèé ñîâðåìåííîé àëëåðãîëîãèè, èì-
ìóíîëîãèè, ãåíåòèêè è ïðîôïàòîëîãèè ïîñëåäîâàòåëüíî
àíàëèçèðóþòñÿ ôàêòîðû ðèñêà, ñïîñîáñòâóþùèå ðàäè-
êàëüíîìó ðîñòó ÷èñëà àëëåðãè÷åñêèõ çàáîëåâàíèé ñðåäè
äåòåé. Ïðèâîäÿòñÿ äàííûå, ïîäòâåðæäàþùèå ðîëü îòÿ-
ãîùåííîé àëëåðãè÷åñêîé íàñëåäñòâåííîñòè, âíåøíèõ ñðå-
äîâûõ ôàêòîðîâ - áèîëîãè÷åñêèõ, õèìè÷åñêèõ ïîëëþòàí-
òîâ, ôèçè÷åñêèõ âëèÿíèè âíåøíåé ñðåäû íà ôîðìèðîâà-
íèå àëëåðãèè. Îñîáîå âíèìàíèå óäåëÿåòñÿ âîïðîñàì âíóò-
ðèóòðîáíîé ñåíñèáèëèçàöèè â ïåðèîä áåðåìåííîñòè ìàòå-
ðè, âðåäíûõ åå ïðèâû÷åê, ïèùåâûì çëîóïîòðåáëåíèÿì,
ïðèåìó ìåäèêàìåíòîâ. Ïîäðîáíî ðàññìàòðèâàåòñÿ âëèÿ-
íèå âåäóùèõ ôàêòîðîâ ïèùåâûõ àëëåðãåíîâ â ðàçâèòèè
àëëåðãèè ó äåòåé. Îïèñàíû îñíîâíûå òèïû êîíñòèòóöèî-
íàëüíîé ïðåäðàñïîëîæåííîñòè äåòåé ê àëëåðãèè è ðîëü
ãåíåòè÷åñêèõ ôàêòîðîâ â ðàçâèòèè àëëåðãîçîâ. Ïîêàçàíà
íåîáõîäèìîñòü èçó÷åíèÿ ðîëè êîíòàêòà ðîäèòåëåé ñ àë-
ëåðãåíàìè ïðè âûïîëíåíèè ïðîôåññèîíàëüíûõ îáÿçàííî-

ñòåé. Ñôîðìèðîâàíû îñíîâíûå ïîëîæåíèÿ ïî ïðîôèëàê-
òèêå àëëåðãèè äåòñêîé ïîïóëÿöèè.

Âûÿâëåíèå ðèñê ôàêòîðîâ ðàçâèòèÿ àëëåðãè÷åñêèõ ðåàê-
öèé ïîçâîëÿåò ðåàëüíî îñóùåñòâèòü àêòèâíóþ ïðîôèëàê-
òèêó àëëåðãèè çàäîëãî äî ðîæäåíèÿ ðåáåíêà.

Ñåìåéíûé àëëåðãîëîãè÷åñêèé àíàìíåç - ÿâëÿåòñÿ îïòèìàëü-
íûì ìåòîäîì ðàííåãî âûÿâëåíèÿ äåòåé ñ âûñîêèì ðèñêîì
ðàçâèòèÿ àëëåðãè÷åñêèõ çàáîëåâàíèé.

Ïîâñåìåñòíûé ðîñò ðàñïðîñòðàíåííîñòè àëëåðãè÷åñêèõ çà-
áîëåâàíèé ñðåäè äåòåé òðåáóåò ïîèñêà ïóòåé èõ ïðîôèëàêòè-
êè, ñðåäè êîòîðûõ îñîáîãî âíèìàíèÿ çàñëóæèâàåò ïðîôåññè-
îíàëüíàÿ äåÿòåëüíîñòü ðîäèòåëåé ñ ó÷åòîì èõ ïðîèçâîäñòâåí-
íîãî êîíòàêòà ñ àëëåðãåíàìè.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ê.È. Ïàãàâà



GEORGIAN MEDICAL NEWS
No 2 (131) Ôåâðàëü, 2006 ãîä

© GMN 81

Ñðåäè êñåíîáèîòèêîâ çíà÷èìîå ìåñòî çàíèìàþò ôåíîëü-
íûå ñîåäèíåíèÿ. Êàê îêàçàëîñü, ïðîñòûå ôåíîëû ÿâëÿþòñÿ
âåñüìà ðàñïðîñòðàíåííûìè è íàèáîëåå òîêñè÷íûìè êîì-
ïîíåíòàìè çàãðÿçíåíèÿ âîçäóõà, ïî÷âû è ñòî÷íûõ âîä [4,9].
Âëèÿíèå êàòåõîëàìèíîâ è äðóãèõ ýíäîãåííûõ ôåíîëüíûõ ñî-
åäèíåíèé è ýêçîãåííûõ ðàñòèòåëüíûõ ôåíîëîâ íà æèâîòíûé
îðãàíèçì èçó÷åíî äîâîëüíî õîðîøî [1,3]. ×òî êàñàåòñÿ ýêçî-
ãåííûõ ïðîñòûõ ôåíîëîâ, à èìåííî ôåíîëà, åãî âëèÿíèå, â
îñíîâíîì, èçó÷åíî ñ òî÷êè çðåíèÿ òîêñè÷åñêîãî âîçäåéñòâèÿ
íà îðãàíèçì è óñòàíîâëåíèÿ ïðåäåëüíî äîïóñòèìûõ äîç. Ïðè
ýòîì, êàê ïðàâèëî, ýòè ýêñïåðèìåíòû ïðîâîäèëèñü â óñëîâè-
ÿõ î÷åíü íèçêèõ êîíöåíòðàöèé êñåíîáèîòèêîâ è äëèòåëüíîé
(äî íåñêîëüêèõ ìåñÿöåâ) ýêñïîçèöèè. Èíòåðåñ ê ýòîìó âîï-
ðîñó âûçâàëè îïóáëèêîâàííûå â ïîñëåäíåå âðåìÿ íàó÷íûå
òðóäû, ñîãëàñíî êîòîðûì ïðîäóêòû îêèñëèòåëüíîãî ïðå-
âðàùåíèÿ ôåíîëà âûçûâàþò ìóòàöèþ ãåíîâ, ëåéêåìèþ è
äðóãèå çëîêà÷åñòâåííûå çàáîëåâàíèÿ [6,7,10].

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü óñòàíîâëåíèå âëè-
ÿíèÿ ðàçëè÷íûõ äîç ôåíîëà íà íåêîòîðûå áèîõèìè÷åñêèå
è ìîðôîëîãè÷åñêèå ïîêàçàòåëè êðîâè ó êðûñ.

Ìàòåðèàë è ìåòîäû. Ýêñïåðèìåíòû ïðîâîäèëè íà 30
áåëûõ êðûñàõ, ñàìöàõ, âåñîì 130-160 ã. Â îðãàíèçì æè-
âîòíûõ ôåíîë ââîäèëè èíòðàïåðèòîíåàëüíî, â âèäå âîä-
íûõ ðàñòâîðîâ. Áèîõèìè÷åñêèé è ìîðôîëîãè÷åñêèé ìà-
òåðèàë îõâàòûâàåò 5 ãðóïï îïûòîâ. Ïåðâàÿ ãðóïïà íà-
áëþäåíèé ïðåäñòàâëåíà ñëó÷àÿìè, êîãäà ó êðûñ êðîâü
çàáèðàëàñü áåç ââåäåíèÿ èì êàêîãî-ëèáî ðàñòâîðà. Âòî-
ðàÿ ãðóïïà íàáëþäåíèé ïðåäñòàâëåíà ñëó÷àÿìè, êîãäà
ó êðûñ êðîâü çàáèðàëàñü ñïóñòÿ 3 ÷àñà ïîñëå ââåäåíèÿ
èì 2-õ ìë ôèçèîëîãè÷åñêîãî ðàñòâîðà. Òðåòüÿ, ÷åòâåð-
òàÿ è ïÿòàÿ ãðóïïû íàáëþäåíèé ïðåäñòàâëåíû ñëó÷àÿ-
ìè, êîãäà êðîâü ó êðûñ çàáèðàëàñü ñïóñòÿ 3 ÷àñà ïîñëå
ââåäåíèÿ èì êñåíîáèîòèêà â êîëè÷åñòâå, ñîîòâåòñòâåí-
íî, 60 ìã/êã, 125 ìã/êã è 250 ìã/êã âåñà æèâîòíîãî.

Èçó÷àëè âëèÿíèå ðàçëè÷íûõ äîç èññëåäóåìûõ ôåíîëîâ
íà ñëåäóþùèå áèîõèìè÷åñêèå ïîêàçàòåëè: êîëè÷åñòâî
ãëþêîçû â êðîâè, êîëè÷åñòâî îáùåãî áåëêà â ñûâîðîòêå
êðîâè è êîëè÷åñòâî β-ëèïîïðîòåèíîâ, òàêæå, â ñûâî-
ðîòêå êðîâè. Ãëþêîçó îïðåäåëÿëè î-òîëóèäèíîâûì ìå-
òîäîì, îáùèé áåëîê - áèóðåòîâûì ìåòîäîì, à β-ëèïîï-
ðîòåèíû - ìåòîäîì Ëåäâèíîé [2]. Êîëè÷åñòâî ýðèòðî-
öèòîâ, ëåéêîöèòîâ è òðîìáîöèòîâ â êðîâè îïðåäåëÿëè ñ
ïîìîùüþ ìèêðîñêîïà (ôèðìû "Áèîëàì").

Äëÿ èññëåäîâàíèÿ ñòðóêòóðíûõ ïîêàçàòåëåé ôîðìåí-
íûõ ýëåìåíòîâ êðîâè äåëàëèñü ìàçêè, êîòîðûå çàêðà-
øèâàëèñü ïî Àíäðåñó è çàòåì ïðîñìàòðèâàëèñü â ñâå-
òîâîì ìèêðîñêîïå òèïà Ôîòîìèêðîñêîï-III (ôèðìû
"Opton", Ãåðìàíèÿ).

Êðîâü èç õâîñòà æèâîòíûõ çàáèðàëàñü ïóòåì íåáîëü-
øîãî íàäðåçà. Êàæäàÿ ãðóïïà íàáëþäåíèé âêëþ÷àëà â
ñåáÿ ïî øåñòü áåëûõ êðûñ.

Ïîëó÷åííûå äàííûå îáðàáàòûâàëèñü ìåòîäîì âàðè-
àöèîííîé ñòàòèñòèêè ñ èñïîëüçîâàíèåì êðèòåðèÿ
Ñòüþäåíòà tp ïðè çíà÷åíèè ð=0,5 (95% äîâåðèòåëüíî-
ãî èíòåðâàëà).

Ðåçóëüòàòû è èõ îáñóæäåíèå.  Èçâåñòíî, ÷òî óâåëè-
÷åíèå êîíöåíòðàöèè ââåäåííîãî â æèâîòíûé îðãàíèçì
ôåíîëà âûçûâàåò ðîñò êîëè÷åñòâà îäíîãî èç îñíîâíûõ
ïðîäóêòîâ äåòîêñèêàöèè – ãëþêóðîíèäà [8], à ñèíòåç
ãëþêóðîíèäîâ â æèâîòíîì îðãàíèçìå îñóùåñòâëÿåò-
ñÿ èç ãëþêîçû.

Èñõîäÿ èç âñåãî âûøåèçëîæåííîãî, êîëè÷åñòâî
ãëþêîçû â êðîâè äîëæíî áûòü çíà÷èòåëüíî óìåíü-
øåíî. Êàê ïîêàçàëè äàííûå ýêñïåðèìåíòà, ïî ñðàâ-
íåíèþ ñ êîíòðîëüíûìè âàðèàíòàìè (èíòàêòíûå è
èíúåöèðîâàííûå ôèçèîëîãè÷åñêèì ðàñòâîðîì
êðûñû) êîëè÷åñòâî óêàçàííîãî ìîíîñàõàðèäà â êðî-
âè êðûñ óìåíüøàåòñÿ íåçíà÷èòåëüíî. Ïðè ýòîì ñ
ïîâûøåíèåì äîç ââåäåííîãî â îðãàíèçì êñåíîáè-
îòèêà, êîëè÷åñòâî ãëþêîçû â êðîâè âîçðàñòàåò (äèà-
ãðàììà 1).

Êàê èçâåñòíî, âî âñåõ ñëó÷àÿõ øîêà (âûçâàííîãî òàêæå
òîêñè÷åñêèìè âåùåñòâàìè) êîíöåíòðàöèÿ êàòåõîëà-
ìèíîâ â æèâîòíîì îðãàíèçìå â ïåðâûå æå ìèíóòû
ðåçêî âîçðàñòàåò, ÷òî, â ñâîþ î÷åðåäü, ñòàíîâèòñÿ
ïðè÷èíîé ìîáèëèçàöèè ãëèêîãåíà è, êàê ñëåäñòâèå,
ïîâûøåíèÿ êîëè÷åñòâà ãëþêîçû â êðîâè [1]. Òàê êàê
âî âñåõ ãðóïïàõ îïûòîâ, êðîìå ïåðâîé, øîê, âûç-
âàííûé èíòðàïåðèòîíåàëüíûì ââåäåíèåì ðàñòâîðîâ
â îðãàíèçì êðûñ, îäèíàêîâî âûçûâàë ðîñò êîíöåíò-
ðàöèè êàòåõîëàìèíîâ â êðîâè, ìîæíî ïðåäïîëîæèòü,
÷òî â III-V ãðóïïàõ îïûòîâ êîëè÷åñòâåííûå èçìåíå-
íèÿ ãëþêîçû áûëè âûçâàíû ââåäåííûìè â îðãàíèçì
êñåíîáèîòèêàìè.

Íàó÷íàÿ ïóáëèêàöèÿ

ÂËÈßÍÈÅ ÔÅÍÎËÀ ÍÀ ÍÅÊÎÒÎÐÛÅ ÁÈÎÕÈÌÈ×ÅÑÊÈÅ È
ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÅ ÏÎÊÀÇÀÒÅËÈ ÊÐÎÂÈ Ó ÊÐÛÑ

Àðçèàíè Á.À., Ìèêàáåðèäçå Ê.Ã.,Òàëàêâàäçå Ò.Ã., Äåâäàðèàíè Ð.P., Ãóìáàðèäçå Í.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà ìåäèöèíñêîé õèìèè;
Òáèëèññêàÿ ãîñóäàðñòâåííàÿ ìåäèöèíñêàÿ àêàäåìèÿ, êàôåäðà ôóíäàìåíòàëüíîé ìåäèöèíû
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Äèàãðàììà 1. Âëèÿíèå ôåíîëà íà êîëè÷åñòâî ãëþêîçû
â êðîâè

Êàê ïîêàçàëè ðåçóëüòàòû ýêñïåðèìåíòîâ (äèàãðàììà 2),
êîëè÷åñòâî îáùåãî áåëêà â ñûâîðîòêå êðîâè êðûñ âî
âñåõ îïûòàõ ñ ïðèìåíåíèåì ôåíîëà áûëî ìåíüøå ïî
ñðàâíåíèþ ñ êîíòðîëüíûìè âàðèàíòàìè. Ïðè ýòîì, ÷åì
áîëüøå êîëè÷åñòâî ââåäåííîãî â îðãàíèçì êñåíîáèî-
òèêà, òåì ìåíüøå îáùåãî áåëêà â ñûâîðîòêå êðîâè. Ðå-
çóëüòàòû ïðîâåäåííûõ íàìè ðàíåå îïûòîâ ñ ïðèìåíå-
íèåì 1-6-14Ñ-ôåíîëà [5] ïîêàçàëè, ÷òî ðàäèîàêòèâíîñòü
ôðàêöèè áèîïîëèìåðîâ â êðîâè äîâîëüíî âûñîêàÿ.
Ó÷èòûâàÿ, ÷òî êñåíîáèîòèê â ýòîé ôðàêöèè íàõîäèòñÿ,
â îñíîâíîì, â âèäå õèíîí-áåëêîâîãî êîìïëåêñà, ñòàíî-
âèòñÿ ïîíÿòíûì óìåíüøåíèå êîëè÷åñòâà îáùåãî áåëêà
â ñûâîðîòêå êðîâè, èíúåöèðîâàííîé ôåíîëîì.

Íåñìîòðÿ íà òî, ÷òî äîâîëüíî áîëüøîå êîëè÷åñòâî áåë-
êà ðàñõîäóåòñÿ íà êîíúþãàöèþ ñ ôåíîëîì è ïîëó÷åí-
íîãî èç íåãî õèíîíà, îáùèé áåëîê â ñûâîðîòêå êðîâè,
ïî ñðàâíåíèþ ñ êîíòðîëüíûìè âàðèàíòàìè, íå òàê óæ
çíà÷èòåëüíî óìåíüøåí, ÷òî ìîæíî îáúÿñíèòü èíäóê-
öèåé îáðàçîâàíèÿ îñîáûõ, ò.í. "ñòðåññîðíûõ áåëêîâ" -
çíà÷èòåëüíîãî êîìïîíåíòà àäàïòàöèîííîãî ñèíäðîìà
êëåòêè [1].

Äèàãðàììà 2. Âëèÿíèå ôåíîëà íà îáùèé áåëîê â ñûâî-
ðîòêå êðîâè

Èçâåñòíî, ÷òî ëèïîïðîòåèíû íèçêîé è î÷åíü íèçêîé
ïëîòíîñòè ëåãêî îêèñëÿþòñÿ è, ïåðåìåùàÿñü ê ñòåíêàì

àðòåðèé, ïðèíèìàþò íåïîñðåäñòâåííîå ó÷àñòèå â ôîð-
ìèðîâàíèè ñêëåðîòè÷åñêèõ áëÿøåê. Òàêèì îáðàçîì,
ïðîäóêòû óñèëåííîé ëèïîïåðîêñèäàöèè èãðàþò çíà÷è-
òåëüíóþ ðîëü â ôîðìèðîâàíèè òðîìáîâ. Áîëüøèíñòâî
ëèïèäîâ â êðîâè íàõîäèòñÿ íå â ñâîáîäíîì âèäå, à â
âèäå áåëêîâî-ëèïèäíûõ êîìïëåêñîâ. β-ëèïîïðîòåèíû
ñîäåðæàò ïî÷òè 95% ëèïèäîâ è èìåþò íèçêóþ îòíîñè-
òåëüíóþ ïëîòíîñòü. Êàê èçâåñòíî, â ðåçóëüòàòå ñòðåñ-
ñîâ, â æèâîòíîì îðãàíèçìå ïðîèñõîäèò àêòèâèðîâàíèå
ïåðîêñèäíîãî îêèñëåíèÿ ëèïèäîâ [1]. Ýòîò ïðîöåññ ÿâ-
ëÿåòñÿ ëèøü ñèãíàëîì äëÿ ìîáèëèçàöèè ñîáñòâåííûõ
çàùèòíûõ ñèë æèâîé ñèñòåìû, êîòîðàÿ ñòðåìèòñÿ âåð-
íóòü íàðóøåííûé ãîìåîñòàç â ñîñòîÿíèå ðàâíîâåñèÿ.

Êàê ïîêàçàëè ðåçóëüòàòû ïðîâåäåííûõ íàìè ýêñïåðè-
ìåíòîâ (äèàãðàììà 3), ïðè èíòðàïåðèòîíåàëüíîì ââå-
äåíèè â îðãàíèçì êðûñ ôåíîëà, êîëè÷åñòâî β-ëèïîïðî-
òåèíîâ â ñûâîðîòêå êðîâè, ïî ñðàâíåíèþ ñ êîíòðîëüíû-
ìè âàðèàíòàìè, ðàñòåò. Î÷åâèäíî, ðàäèêàëû, îáðàçî-
âàííûå â ðåçóëüòàòå îêèñëèòåëüíûõ ïðåâðàùåíèé ôå-
íîëà, âíîñÿò îïðåäåëåííûé âêëàä â ïðîöåññ àêòèâàöèè
ïåðîêñèäíîãî îêèñëåíèÿ ëèïèäîâ.

Äèàãðàììà 3. Âëèÿíèå ôåíîëà íà β-ëèïîïðîòåèíû â
ñûâîðîòêå êðîâè

Èñõîäÿ èç òîãî, ÷òî èçìåíåíèå íåêîòîðûõ áèîõèìè÷åñ-
êèõ ïîêàçàòåëåé êðîâè ñâÿçàíî ñî ñòðåññàìè, âûçâàí-
íûìè âîçäåéñòâèåì ôåíîëà íà æèâîòíûé îðãàíèçì
Íàìè èçó÷àëîñü âëèÿíèå óêàçàííîãî êñåíîáèîòèêà íà
ñòðóêòóðíûå ïîêàçàòåëè ôîðìåííûõ ýëåìåíòîâ êðîâè.

Äàííûå, ïîëó÷åííûå â ïåðâîé è âòîðîé ãðóïïàõ îïû-
òîâ, óêàçûâàþò íà òî, ÷òî ñòðóêòóðíûå ïîêàçàòåëè ôîð-
ìåííûõ ýëåìåíòîâ êðîâè æèâîòíûõ óêàçàííûõ ãðóïï
ïî÷òè èäåíòè÷íû.

Â òðåòüåé ãðóïïå îïûòîâ (ôåíîë ââîäèëè â äîçå 60 ìã/êã)
èññëåäîâàíèÿ ïîêàçàëè ñëåäóþùèå ðåçóëüòàòû: íà ôîíå
ïîÿâëåíèÿ íåáîëüøîãî ÷èñëà àêàíòîöèòîâ, óìåíüøå-
íèå íîðìîöèòîâ, ïî ñðàâíåíèþ ñ êîíòðîëüíûìè âàðè-
àíòàìè (ïåðâàÿ è âòîðàÿ ãðóïïû îïûòîâ), áûëî íåçíà-
÷èòåëüíûì. Ìàêðî- è ìèêðîöèòû, à òàêæå êëåòêè-òåíè
áûëè åäèíè÷íûå (òàáëèöà). Îòìå÷àëàñü àäãåçèÿ ñ äðó-

0
1

2

3

4

5

6

I II III IV V

Глюкоза,
ммоль/л

61

62

63

64

65

66

67

I II III IV V

Общий белок,
г/л

0

100

200

300

400

500

600

I II III IV V

b-Липопротеины,
мг/л
βββββ



GEORGIAN MEDICAL NEWS
No 2 (131) Ôåâðàëü, 2006 ãîä

© GMN 83

ãèìè ôîðìåííûìè ýëåìåíòàìè êðîâè. Òðîìáîöèòû
îáðàçîâûâàëè "áèîëîãè÷åñêóþ ñåòêó"; ïî ñðàâíåíèþ ñ
êîíòðîëüíûìè âàðèàíòàìè, ÷èñëî çðåëûõ ôîðì áûëî â
áîëüøåì êîëè÷åñòâå. Ðàçðóøåííûõ êëåòîê íåéòðîôèëîâ
íå îáíàðóæèâàëîñü. Â ñåãìåíòàõ èõ ÿäåð ïðåâàëèðîâàë
ýóõðîìàòèí. Ñðåäè ëèìôîöèòîâ óâåëè÷èâàëîñü êîëè÷å-
ñòâî ìàëûõ ôîðì, ïðè ñëàáîé àäãåçèè êëàçìàòîç íå íà-
áëþäàëñÿ, ðàçðóøåííûõ êëåòîê íå îòìå÷åíî.

Ïðè óâåëè÷åíèè äîçû êñåíîáèîòèêà äî 125 ìã/êã (÷åò-
âåðòàÿ ãðóïïà îïûòîâ) ñðåäè ýðèòðîöèòîâ óâåëè÷è-
âàëîñü ÷èñëî àêàíòîöèòîâ è åùå áîëüøå óìåíüøà-
ëîñü êîëè÷åñòâî íîðìîöèòîâ, ÷òî óêàçûâàåò íà èí-
òîêñèêàöèþ è ñíèæåíèå çàùèòíûõ ïðîÿâëåíèé (òàá-
ëèöà). Îòìå÷àëîñü áîëüøîå ÷èñëî ýðèòðîöèòîâ ñî
ñðåäíèì è ìàëûì äèàìåòðàìè öåíòðàëüíûõ íåîêðà-
øåííûõ ìåñò; âûÿâëÿëèñü ðàçðóøåííûå êëåòêè íåéò-

ðîôèëîâ è ëèìôîöèòîâ. "Áèîëîãè÷åñêàÿ ñåòêà" òðîì-
áîöèòîâ íå íàáëþäàëàñü.

Â ïÿòîé ãðóïïå íàáëþäåíèé èññëåäîâàíèÿ ïîêàçàëè, ÷òî
ôåíîë â äîçå 250 ìã/êã ïðèâîäèò ê çíà÷èòåëüíîìó ðîñòó
÷èñëà àêàíòîöèòîâ (òàáëèöà), ñíèæåíèþ ïëîùàäè öåíò-
ðàëüíûõ íåîêðàøåííûõ ìåñò íà ïîâåðõíîñòè ýðèòðî-
öèòîâ, îòñóòñòâèþ "áèîëîãè÷åñêîé ñåòêè" òðîìáîöè-
òîâ è ðîñòó ãèãàíòñêèõ èõ ôîðì. ×òî êàñàåòñÿ íåéòðî-
ôèëîâ, âûÿâëÿåòñÿ ðîñò ãåòåðîõðîìàòèíà â ñåãìåíòàõ
ÿäðà (÷òî óêàçûâàåò íà çàìåòíîå ñíèæåíèå çàùèòíûõ
ñïîñîáíîñòåé), áîëüøîå ÷èñëî ðàçðóøåííûõ êëåòîê,
ïèêíîç ñåãìåíòîâ ÿäðà, çíà÷èòåëüíîå ñíèæåíèå àäãå-
çèè è êëàçìàòîçà. Ñî ñòîðîíû ëèìôîöèòîâ íàáëþäàåò-
ñÿ ðîñò ãåòåðîõðîìàòèíà â ÿäðå, ïèêíîç ÿäðà, çíà÷èòåëü-
íîå ñíèæåíèå ÿâëåíèé àäãåçèè è êëàçìàòîçà, ðîñò ÷èñ-
ëà ðàçðóøåííûõ êëåòîê.

Òàáëèöà. Ñòðóêòóðíûå ïîêàçàòåëè ôîðìåííûõ ýëåìåíòîâ êðîâè
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- 94±22±0,13±0,1 1±0,2 - 0,5±0,01 71±1 16±2 10,5±0,3 2±0,1 62±2 38±4 - 72±4 16±1 12±2 
ôèçèîë. 

ð-ð 93±12±0,24±0,2 1±0,1 - 0,4±0,01 68±4 15±1 10±1 6,6±0,02 50±3 50±4 - 70±2 20±1 10±1 

III 77±67±0,26±0,1 6±0,1 4±0,2 1±0,02 78±2 8±1 10±1 3±0,2 61±3 39±7 - 72±4 18±2 10±2 
IV 70±14±0,27±0,3 2±0,4 19±2 1±0,2 72±3 12±1 10±2 5±0,2 60±6 40±5 - 68±3 18±2 14±1 

Ф
åí

îë
 

V 66±33±0,17±0,2 1±0,02 23±3 2±0,01 70±3 10±1 13±2 5±0,1 57±6 43±4 - 62±3 20±1 18±2 

 
Ïðîâåäåííûå íàìè ýêñïåðèìåíòàëüíûå èññëåäîâà-
íèÿ ìåòîäîì ìîðôîëîãè÷åñêîãî àíàëèçà ïî èçó÷å-
íèþ äåéñòâèÿ ðàçëè÷íûõ äîç êñåíîáèîòèêà íà îðãà-
íèçì æèâîòíîãî âûÿâèëè çíà÷èìîñòü äîçû è îñî-
áåííîñòü åå äåéñòâèÿ íà ôîðìåííûå ýëåìåíòû êðî-
âè. Âûñîêèå äîçû ôåíîëà îêàçûâàëè òîðìîçÿùåå
äåéñòâèå íà çàùèòíûå ïðîÿâëåíèÿ ñî ñòîðîíû ôîð-
ìåííûõ ýëåìåíòîâ êðîâè. Íà ýòîò ôàêò óêàçûâàåò
çíà÷èòåëüíûé ðîñò ÷èñëà àêàíòîöèòîâ, ñíèæåíèå
ïëîùàäè öåíòðàëüíûõ íåîêðàøåííûõ ìåñò íà ïîâåð-
õíîñòè ýðèòðîöèòîâ, îòñóòñòâèå àäãåçèè è êëàçìàòî-
çà, "áèîëîãè÷åñêîé ñåòêè" â òðîìáîöèòàõ, ðîñò ðàç-
ðóøåííûõ íåéòðîôèëîâ è ëèìôîöèòîâ, ïðåâàëèðî-
âàíèå ãåòåðîõðîìàòèíà â ÿäðàõ íåéòðîôèëîâ è ëèì-
ôîöèòîâ, òåìíàÿ îêðàñêà öèòîïëàçìû è äð. Ìàëàÿ
äîçà èññëåäóåìîãî êñåíîáèîòèêà ïðèâîäèëà ê ðîñ-
òó çàùèòíûõ ïðîÿâëåíèé; íàáëþäàëèñü: ðîñò ÷èñëà
íîðìîöèòîâ, ðåçêîå ñíèæåíèå ÷èñëà àêàíòîöèòîâ,
íåçíà÷èòåëüíûé ðîñò ÷èñëà ìèêðîöèòîâ, ïîÿâëåíèå
àäãåçèè.

Èç ïîëó÷åííûõ äàííûõ ñëåäóåò, ÷òî çàùèòíûå âîçìîæ-
íîñòè îðãàíèçìà ðàçëè÷íû è ñòðîãî äèôôåðåíöèðîâà-
íû â çàâèñèìîñòè îò äîçû êñåíîáèîòèêà. Â ïåðâóþ î÷å-
ðåäü, ýòî êàñàåòñÿ ýðèòðîöèòîâ è òðîìáîöèòîâ. Ðîñò ïðî-
öåíòíîãî ñîîòíîøåíèÿ ÷èñëà ýðèòðîöèòîâ ñ áîëüøèì
äèàìåòðîì öåíòðàëüíûõ íåîêðàøåííûõ ìåñò óêàçûâàåò
íà óâåëè÷åíèå àäñîðáöèè ââåäåííîãî â îðãàíèçì æè-
âîòíîãî êñåíîáèîòèêà. Èçâåñòíî, ÷òî çàùèòíûå ïðîÿâ-
ëåíèÿ ôîðìåííûõ ýëåìåíòîâ êðîâè îòðàæàþò îáùóþ
èììóííóþ ôóíêöèþ îðãàíèçìà, êîòîðàÿ, èñõîäÿ èç ðå-
çóëüòàòîâ èññëåäîâàíèÿ, îñîáåííî õîðîøî ïðåäñòàâëå-
íà ïðè ââåäåíèè â îðãàíèçì ìàëîé äîçû ôåíîëà.
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SUMMARY

INFLUENCE  OF  PHENOL  ON  BIOCHEMICAL  AND  MORPHOLOGICAL  INDICES  OF  BLOOD  IN  RATS

Arziani B., Mikaberidze K., Thalakvadze T., Devdariani R., Gumbaridze N.

Department of Medical Chemistry, Tbilisi State Medical University;
Department of Fundamental Medicine, Tbilisi State Medical Academy

Influence of different doses of phenol on some biological and
morphological indices of rat blood was studied. It has been es-
tablished that glucose and total protein concentration decreased,
but β-lipoprotein concentration increased in response to intrap-
eritoneal injection of xenobiotic.

The morphological study of structural indices of blood
formed elements has demonstrated that intensively of the

defensive response of blood formed elements was phenol
dose-dependent.

It has been established that major concentration of above-men-
tioned xenobiotic generate destruction of blood formed elements.

Key words: phenol, glucose, protein, β-lipoprotein, formed el-
ement.

ÐÅÇÞÌÅ

ÂËÈßÍÈÅ  ÔÅÍÎËÀ  ÍÀ  ÍÅÊÎÒÎÐÛÅ  ÁÈÎÕÈÌÈ×ÅÑÊÈÅ  È
ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÅ  ÏÎÊÀÇÀÒÅËÈ  ÊÐÎÂÈ  Ó  ÊÐÛÑ

Àðçèàíè Á.À., Ìèêàáåðèäçå Ê.Ã., Òàëàêâàäçå Ò.Ã., Äåâäàðèàíè Ð.Ð., Ãóìáàðèäçå Í.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà ìåäèöèíñêîé õèìèè;
Òáèëèññêàÿ ãîñóäàðñòâåííàÿ ìåäèöèíñêàÿ àêàäåìèÿ, êàôåäðà ôóíäàìåíòàëüíîé ìåäèöèíû

Èçó÷åíî âëèÿíèå ðàçëè÷íûõ äîç ôåíîëà íà íåêîòîðûå áèî-
õèìè÷åñêèå è ìîðôîëîãè÷åñêèå ïîêàçàòåëè êðîâè ó êðûñ.
Óñòàíîâëåíî, ÷òî ïðè èíòðàïåðèòîíåàëüíîì ââåäåíèè â æè-
âîòíûé îðãàíèçì êñåíîáèîòèêà êîíöåíòðàöèè ãëþêîçû è îá-
ùåãî áåëêà â êðîâè óìåíüøàþòñÿ, à β-ëèïîïðîòåèíîâ - óâå-
ëè÷èâàþòñÿ.

Ìîðôîëîãè÷åñêîå èññëåäîâàíèå ñòðóêòóðíûõ ïîêàçàòåëåé ôîð-
ìåííûõ ýëåìåíòîâ êðîâè âûÿâèëî, ÷òî èíòåíñèâíîñòü çàùèò-
íûõ ïðîÿâëåíèé ôîðìåííûõ ýëåìåíòîâ êðîâè çàâèñèò îò äîçû
ââåäåííîãî êðûñàì êñåíîáèîòèêà. Óñòàíîâëåíî, ÷òî áîëüøàÿ
êîíöåíòðàöèÿ âûøåóêàçàííîãî êñåíîáèîòèêà âûçûâàåò ñòðóê-
òóðíûå ðàçðóøåíèÿ ôîðìåííûõ ýëåìåíòîâ êðîâè.

Ðåöåíçåíò: ä.ì.í., ïðîô. Í.À. Àíòåëàâà
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Ïðè÷èííî-ñëåäñòâåííàÿ âçàèìîñâÿçü îæèðåíèÿ è ìå-
òàáîëè÷åñêèõ íàðóøåíèé, â òîì ÷èñëå ëèïèäíîãî îá-
ìåíà è ìåòàáîëèçìà ïå÷åíè, îïðåäåëÿåò çíà÷èìîñòü
ýòîé ïðîáëåìû. ÂÎÇ îïðåäåëÿåò îæèðåíèå, êàê “íîâóþ
íåèíôåêöèîííóþ ýïèäåìèþ XXI âåêà”. Ó÷èòûâàÿ âû-
ñîêèå òåìïû ðîñòà çàáîëåâàåìîñòè ýòîé ïàòîëîãèåé âî
âñåì ìèðå è ìíîæåñòâî èçâåñòíûõ è íîâîâûÿâëåííûõ
îñëîæíåíèé, êîòîðûå äåéñòâóþò íà êà÷åñòâî æèçíè ÷å-
ëîâåêà, îæèðåíèå ÿâëÿåòñÿ èñòî÷íèêîì çíà÷èòåëüíûõ
ìåäèêî-ýêîíîìè÷åñêèõ ïîòåðü. Ïî ðåêîìåíäàöèè ÂÎÇ
îæèðåíèå òðåáóåò àêòèâíîãî âíèìàíèÿ, ðàçðàáîòêè ýô-
ôåêòèâíîé ñòðàòåãèè ïðîôèëàêòèêè è íîâûõ ïîäõîäîâ
ìåäèêàìåíòîçíîé òåðàïèè [7].

Îæèðåíèå ìåíÿåò ìåòàáîëè÷åñêèå è ýíäîêðèííûå ôóí-
êöèè æèðîâîé òêàíè è âåäåò ê óâåëè÷åíèþ âûäåëåíèÿ
ñâîáîäíûõ æèðíûõ êèñëîò, ïðîâîñïàëèòåëüíûõ àãåíòîâ
è ãîðìîíîâ, êîòîðûå çàïóñêàþò ïàòîôèçèîëîãè÷åñêèå
ìåõàíèçìû åå äàëüíåéøèõ îñëîæíåíèé [9]. Ñðåäè ýòèõ
ìåõàíèçìîâ â ïîñëåäíèå ãîäû àêòèâíî ðàññìàòðèâàåò-
ñÿ "îêèñëèòåëüíûé ñòðåññ" - ïðîöåññ ñâîáîäíîðàäè-
êàëüíîãî îêèñëåíèÿ ìàêðîìîëåêóë êëåòêè (ÄÍÊ, ëèïè-
äîâ ìåìáðàí è äð.), âûçâàííûé ãèïåðïðîäóêöèåé ñâî-
áîäíûõ ðàäèêàëîâ è ñâÿçàííûì ñ íèì ïåðåêèñíûì îêèñ-
ëåíèåì ëèïèäîâ (ÏÎË). Ìíîæåñòâî ñîâðåìåííûõ èñ-
ñëåäîâàíèé â ýòîì íàïðàâëåíèè ñâÿçàíî ñ ðàçâèòèåì
ïðåäñòàâëåíèé îá “îêèñëèòåëüíîì ñòðåññå”, êàê î äîñ-
òàòî÷íî óíèâåðñàëüíîì ïàòîôèçèîëîãè÷åñêîì ìåõà-
íèçìå ïîâðåæäåíèÿ êëåòîê è òêàíåé âî âñåì îðãàíèç-
ìå, âêëþ÷àÿ è ïå÷åíü [1,4]. Â ñâÿçè ñ ýòèì, âíèìàíèå
ó÷åíûõ ïðèâëåêàåò âîçìîæíîñòü èñïîëüçîâàíèÿ ïðè-
ðîäíûõ àíòèîêñèäàíòîâ. Ñ ýòîé òî÷êè çðåíèÿ îñîáûé
èíòåðåñ âûçûâàþò êàòåõèíû çåëåíîãî ÷àÿ [3].

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü óñòàíîâëåíèå èçìåíåíèé ìå-
òàáîëèçìà ïå÷åíè è ðàçâèâøèõñÿ â íåé ïðîöåññîâ ñâîáîä-
íîðàäèêàëüíîãî îêèñëåíèÿ ïðè àëèìåíòàðíîì îæèðåíèè
è âîçìîæíîñòè èõ êîððåêöèè ïîñðåäñòâîì êàòåõèíîâ çåëå-
íîãî ÷àÿ, îáëàäàþùèõ àíòèîêñèäàíòíûì ýôôåêòîì.

Ìàòåðèàë è ìåòîäû. Ýêñïåðèìåíòû ïðîâåäåíû íà ïî-
ëîâîçðåëûõ áåñïîðîäíûõ áåëûõ êðûñàõ (n=20) âåñîì 180-
200 ã. Êîíòðîëüíûå æèâîòíûå â òå÷åíèå 7-è íåäåëü ïè-
òàëèñü ñòàíäàðòíîé ïèùåé äëÿ ãðûçóíîâ "Puruna Rodent
Chow" ad libitum (I ãðóïïà). Ñ öåëüþ íàêîïëåíèÿ èçëèø-
íåãî âåñà, æèâîòíûõ II ãðóïïû êîðìèëè âûñîêîêàëî-
ðèéíîé ïèùåé (ÂÊÏ) ad libitum, êîòîðàÿ ñîñòîÿëà èç 44%

ñëàäêîãî êîíöåíòðèðîâàííîãî ìîëîêà, 47% ïèùè äëÿ
ãðûçóíîâ "Purina Rodenr Chow", 8% ðàñòèòåëüíîãî ìàñ-
ëà è 1% ðàñòèòåëüíîãî êðàõìàëà (äèåòà ¹ Ñ11024,
Research Dietes, New Brunswick, NJ). Æèâîòíûå III ãðóï-
ïû â òå÷åíèå 3-õ íåäåëü ñîäåðæàëèñü íà ÂÊÏ, à â òå÷å-
íèå ïîñëåäíèõ 4-õ íåäåëü îäíîâðåìåííî ñ ÂÊÏ ïîëó÷à-
ëè ðàñòâîð êàòåõèíîâ çåëåíîãî ÷àÿ, âíóòðèìûøå÷íî, â
äîçå 15 ìã/êã. Æèâîòíûå âñåõ ãðóïï ïîëó÷àëè âîäó ad
libitum. Â êîíöå ýêñïåðèìåíòà æèâîòíûå âçâåøèâàëèñü
è çàáèâàëèñü ïîä äåéñòâèåì ýôèðíîãî íàðêîçà.

Èññëåäîâàíèÿ ìåòîäîì ýëåêòðîííîãî ïàðàìàãíèòíîãî
ðåçîíàíñà (ÝÏÐ) ïðîâîäèëèñü íà ðàäèîñïåêòðîìåòðå
ÐÝ 1307 (Ðîññèÿ) ñ ÷àñòîòîé ìèêðîâîëíîâîãî èçëó÷å-
íèÿ 9,77 GHz, ñíàáæåííîì êîìïüþòåðíîé ïðîãðàììîé
íàêîïëåíèÿ ñèãíàëîâ. Ñ öåëüþ îïðåäåëåíèÿ ñîäåðæà-
íèÿ ëèïîïåðîêñèäîâ â ïå÷åíè ïðèìåíÿëèñü ñïèí-ëî-
âóøêà α-ôåíèël-tert-áóòèëíèòðîí (PBN) (SIGMA). PBN
ââîäèëè â õâîñòîâóþ âåíó êðûñ â äîçå 50 mM çà 10 ìè-
íóò äî óìåðùâëåíèÿ æèâîòíûõ. Ñïåêòðû ÝÏÐ O2

- è LOO.

ðåãèñòðèðîâàëèñü ïðè êîìíàòíîé òåìïåðàòóðå ïðè çíà-
÷åíèè ìèêðîâîëíîâîé ìîùíîñòè 20 ìÂò.

Äëÿ îïðåäåëåíèÿ ñîäåðæàíèÿ ñâîáîäíîãî îêñèäà àçîòà â
ïå÷åíè êðûñ èñïîëüçîâàëè ñïèí-ëîâóøêó äèýòèëäèòèî-
êàðáàìàò íàòðèÿ (DETC) (SIGMA). DETC (500 ìã/êã) è Fe2+-
öèòðàò (50 ìãFeSO4+

. 6H2O+250 ìã öèòðàòà íàòðèÿ êã-1) ââî-
äèëè â õâîñòîâóþ âåíó êðûñ â äîçå 50 ìã/êã çà 10 ìèíóò äî
óìåðùâëåíèÿ æèâîòíûõ. Ñïåêòðû ÝÏÐ êîìïëåêñîâ NO-
Fe2+-(DETC)2

 ðåãèñòðèðîâàëèñü ïðè òåìïåðàòóðå æèäêî-
ãî àçîòà è çíà÷åíèè ìèêðîâîëíîâîé ìîùíîñòè 20 ìÂò.

Àêòèâíîñòü ôåðìåíòîâ àëàíèíàìèíîòðàíñôåðàçû
(ALT) è àñïàðòàòàìèíîòðàíñôåðàçû (AST) îïðåäåëÿëè
ìåòîäîì ñïåêòðîôîòîìåòðèè íà ñïåêòðîôîòîìåòðå ÑÔ-
46 ËÎÌÎ.

Ñòàòèñòè÷åñêèé àíàëèç ïîëó÷åííûõ äàííûõ ïðîâîäèë-
ñÿ ñ ïðèìåíåíèåì ñòàíäàðòíîãî ñòàòèñòè÷åñêîãî ìåòî-
äà, äîñòîâåðíàÿ îöåíêà ðàçíèöû ïðîèçâîäèëàñü ïî êðè-
òåðèþ t Ñòüþäåíòà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïîëó÷åííûå äàííûå î
ñîñòîÿíèè ïàðàìàãíèòíûõ öåíòðîâ ïå÷åíè êðûñ òðåõ
ãðóïï: êîíòðîëüíîé (I), íàõîäÿùèõñÿ íà âûñîêîêàëîðèé-
íîé äèåòå (II) è ïîëó÷àâøèõ íà ôîíå ÂÊÄ êàòåõèíû çå-
ëåíîãî ÷àÿ (III), ïðèâåäåíû â òàáëèöå.

Íàó÷íàÿ ïóáëèêàöèÿ

ÍÀÐÓØÅÍÈÅ ÎÊÈÑËÈÒÅËÜÍÎÃÎ ÌÅÒÀÁÎËÈÇÌÀ ÏÅ×ÅÍÈ ÏÐÈ
ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÌ ÀËÈÌÅÍÒÀÐÍÎÌ ÎÆÈÐÅÍÈÈ È ÅÃÎ ÊÎÐÐÅÖÈß

×àíàäèðè Ò.Â., Åñàèàøâèëè Ì.Â., ×õèêâèøâèëè È.Ä.

ÍÈÈ ìåäèöèíñêîé áèîòåõíîëîãèè ÀÍ Ãðóçèè
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Òàáëèöà. Ïîêàçàòåëè ïàðàìàãíèòíûõ öåíòðîâ (I ìì/êã) ïå÷åíè êðûñ

Св.р. 
Группы NO LOО. цит. 

P-450 Mn2+ HbNO FeSNO FeS 
I ∆H  

(Гс) 
Контроль  
n=6 16,0±0,8 - 10,0±0,7 - - - 14,0±0,8 9,0±0,4 11,0±0,5 

ВКД  
n=7 

14,5±0,5 
p>0,1 4,3±0,9 7,6±0,5 

p<0,001 - - - 10,7±0,6 
p<0,001 

7,0±0,5 
p<0,001 

10,5±0,5 
p>0,1 

ВКД+катехины 
n=7 

15,0±1, 
2p>0,1 - 11,0±0,7 

p>0,1 - - - 12,0±0,7 
p>0,1 

8,0±0,7 
p>0,1 

11,0±0,5 
p>0,1 

 

Êàê ñëåäóåò èç äàííûõ òàáëèöû, â ãðóïïå æèâîòíûõ,
íàõîäÿùèõñÿ íà ÂÊÄ (II), â ñïåêòðå ÝÏÐ ïå÷åíè âûÿâëå-
íû çíà÷èòåëüíûå èçìåíåíèÿ ïî ñðàâíåíèþ ñ êîíò-
ðîëüíîé ãðóïïîé (I): ñíèæåíèå èíòåíñèâíîñòè ñèãíà-
ëîâ ÝÏÐ ñâîáîäíûõ ðàäèêàëîâ è FeS-öåíòðîâ NADH-
äåãèäðîãåíàçû, à òàêæå óìåíüøåíèå èíòåíñèâíîñòè
ÝÏÐ ñèãíàëà ôåððèöèòîõðîìà Ð-450.

Ýòè ðåçóëüòàòû ïîçâîëÿþò ïðåäïîëîæèòü, ÷òî â êëåò-
êàõ ïå÷åíè êðûñ, íàõîäÿùèõñÿ íà ÂÊÄ (II), íàáëþ-
äàåòñÿ óìåíüøåíèå èíòåíñèâíîñòè öåïè ýëåêòðîí-
íîãî òðàíñïîðòà ìèòîõîíäðèé íà ó÷àñòêå NADH-
óáèõèíîí-îêñèäîðåäóêòàçà è ýëåêòðîííîòðàíñïîð-
òíîé öåïè ìîíîîêñèãåíàçíîé ñèñòåìû ìèêðîñîì.
Âûøåóêàçàííûå èçìåíåíèÿ âåäóò ê ñíèæåíèþ èí-
òåíñèâíîñòè ïðîöåññîâ îêèñëåíèÿ ñâîáîäíûõ æèð-
íûõ êèñëîò, ÷òî ñîïðîâîæäàåòñÿ èõ íàêîïëåíèåì â
ïå÷åíè [3,6].

Ñ÷èòàåòñÿ, ÷òî âî âðåìÿ àëèìåíòàðíîãî îæèðåíèÿ ïî-
âûøàåòñÿ ïîñòóïëåíèå ñâîáîäíûõ æèðíûõ êèñëîò àëè-
ìåíòàðíîãî ïðîèñõîæäåíèÿ â ïå÷åíü. Ãèäðîëèçèðî-
âàííûå â òîíêîé êèøêå ïðè ñîäåéñòâèè ëèïàç è ðå-
ñèíòåçèðîâàííûå â ýíòåðîöèòàõ â âèäå õèëîìèêðî-
íîâ è ëèïîïðîòåèäîâ íèçêîé ïëîòíîñòè (ËÏÍÏ), îíè
äîñòàâëÿþòñÿ â ðàçëè÷íûå òêàíè è êëåòêè îðãàíèçìà.
Èç íåàäèïîçíûõ òêàíåé ïå÷åíî÷íàÿ òêàíü ïðèíèìàåò
ñàìîå àêòèâíîå ó÷àñòèå â îáìåíå ëèïèäîâ è èçáû-
òî÷íàÿ ÷àñòü ñîåäèíåíèé ýòîãî êëàññà êîíöåíòðèðó-
åòñÿ â ãåïàòîöèòàõ, ãäå îíè â ìàòðèêñå ìèòîõîíäðèé
ïîäâåðãàþòñÿ â-îêèñëåíèþ. Áóäó÷è âûñîêîðåàêòèâ-
íûìè ñîåäèíåíèÿìè, ñâîáîäíûå æèðíûå êèñëîòû â
èçáûòêå èíãèáèðóþò àêòèâíîñòü òðàíñëîêàòîðà àäå-
íîçèíîâûõ íóêëåîòèäîâ è, òåì ñàìûì, ïðåïÿòñòâóþò
òðàíñïîðòó íåîáõîäèìîãî êîëè÷åñòâà àäåíîçèí äè-
ôîñôîðíîé êèñëîòû â ìèòîõîíäðèÿõ ñïîñîáñòâóþò
ñíèæåíèþ èíòåíñèâíîñòè îêèñëèòåëüíîãî ôîñôîðè-
ëèðîâàíèÿ è çàìåäëåíèþ ñîïðÿæåííîãî ñ íèì ïåðå-
íîñà ýëåêòðîíîâ â öåïè ìèòîõîíäðèé [3], âûÿâëåííî-
ãî íàìè ìåòîäîì ÝÏÐ (òàáëèöà). Â ðåçóëüòàòå çàìåä-
ëåíèÿ ðàáîòû öåïè ýëåêòðîííîãî òðàíñïîðòà ìèòî-
õîíäðèé óâåëè÷èâàåòñÿ âåðîÿòíîñòü óòå÷êè íåñïàðåí-
íûõ ýëåêòðîíîâ è îáðàçîâàíèÿ ñóïåðîêñèäðàäèêàëîâ.

Õðîíè÷åñêàÿ ïðîäóêöèÿ ðåàêòèâíûõ ôîðì êèñëîðî-
äà ïðè îæèðåíèè ñïîñîáñòâóåò èíòåíñèôèêàöèè ïðî-
öåññîâ ñâîáîäíîðàäèêàëüíîãî îêèñëåíèÿ è ðàçâèòèþ
îêèñëèòåëüíîãî ñòðåññà â îðãàíèçìå. Ïîñëåäíåå îá-
ñòîÿòåëüñòâî ïîäòâåðæäàåòñÿ ïîÿâëåíèåì â ñïåêòðå
ÝÏÐ ïå÷åíè ñèãíàëîâ ñïèí ìå÷åííûõ ëèïîïåðîêñè-
äîâ (LOÎ-), êîòîðûå ÿâëÿþòñÿ ïðîäóêòàìè ïåðîêñèä-
íîãî îêèñëåíèÿ ôîñôîëèïèäîâ ìåìáðàí.

Ïîä äåéñòâèåì èíúåêöèé êàòåõèíîâ çåëåíîãî ÷àÿ, êîòî-
ðûå îáëàäàþò àíòèîêñèäàíòíîé àêòèâíîñòüþ, â ïå÷åíè
íîðìàëèçóåòñÿ ðàáîòà öåïè ýëåêòðîííîãî òðàíñïîðòà
â ìèòîõîíäðèÿõ è ìèêðîñîìàõ, ñíèæàåòñÿ èíòåíñèâ-
íîñòü ïðîöåññîâ ïåðîêñèäàöèè (òàáëèöà), î ÷åì ñâèäå-
òåëüñòâóåò ïîâûøåíèå äî êîíòðîëüíûõ ïàðàìåòðîâ èí-
òåíñèâíîñòè ñèãíàëîâ ÝÏÐ FeS-öåíòîðîâ NADH-äåãèä-
ðîãåíàçû è ÝÏÐ ñèãíàëà ôåððèöèòîõðîìà Ð-450, à òàê-
æå èñ÷åçíîâåíèå ñèãíàëîâ LOÎ-.

Àíàëèç äàííûõ ëèòåðàòóðû [6,8], ðåçóëüòàòîâ íàøèõ ïðå-
äûäóùèõ [2] è íàñòîÿùèõ èññëåäîâàíèé ïîçâîëÿåò çàê-
ëþ÷èòü, ÷òî êàòåõèíû çåëåíîãî ÷àÿ ñïîñîáñòâóþò íîð-
ìàëèçàöèè ïàðàìåòðîâ ëèïèäíîãî îáìåíà è îêèñëèòåëü-
íîãî ìåòàáîëèçìà â îðãàíèçìå. Íîðìàëèçàöèÿ ëèïèä-
íîãî îáìåíà îáåñïå÷èâàåò ñíèæåíèå ïîâðåæäàþùåãî
äåéñòâèÿ ñâîáîäíûõ æèðíûõ êèñëîò íà öåïü ýëåêòðîí-
íîãî òðàíñïîðòà ìèòîõîíäðèé è ìèêðîñîì, âîññòàíîâ-
ëåíèå ñîïðÿæåííîñòè ïðîöåññîâ îêèñëèòåëüíîãî ôîñ-
ôîðèëèðîâàíèÿ è ïåðåíîñà ýëåêòðîíîâ. Òåì ñàìèì êà-
òåõèíû êîððèãèðóþò ïðîöåññ îêèñëèòåëüíîãî ñòðåññà
ïðè àëèìåíòàðíîì îæèðåíèè. Ïîñëåäíåå îáñòîÿòåëü-
ñòâî ñïîñîáñòâóåò ñîõðàíåíèþ ñòðóêòóðû è ôóíêöèé
ãåïàòîöèòîâ è âñåõ çàèíòåðåñîâàííûõ êëåòîê è òêàíåé
îðãàíèçìà.
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SUMMARY

DISORDERS  OF  LIVER  OXIDATIVE  METABOLISM
DURING  EXPERIMENTAL  OBESITY

Chanadiri T., Esaiashvili M., Chkhikvishvili I.

Research Institute of Medical Biotechnology, Tbilisi, Georgia

Evidence of cause-and-effect relation between obesity and se-
vere metabolic disorders, including damages of lipid exchanges
and liver metabolism, indicate to the significance of this problem
for current medicine. Obesity alters adipose tissue metabolic
and endocrine function and leads to an increased release of free
fatty acids, that contribute to the obesity associated complica-
tions. The aim of our study was the investigate liver oxidative
metabolism disorders during obesity and appreciation of possi-
bility of correction of this disorders by green tea katechins.

During experiments decreasing of intensity of electron transport
chain in liver mitochondria has been revealed. That increases
possibility of uncoupled electrons leakage and formation of su-
peroxyde radicals. Chronic production of reactive oxygen spe-
cies during obesity promotes the intensification of free radical
processes, developing of oxidative stress and appears by lipop-
eroxil radical’s formation in liver. That indicates to the changes
of membrane’ selectively permeability and homeostasis disor-
ders in liver. Under the influence of green tea catechizes the
mitochondrial and microsome electron transport chain disorders
restores and intensity of peroxidation decreases.

Key words: oxidative metabolism, liver, obesity.

ÐÅÇÞÌÅ

ÍÀÐÓØÅÍÈÅ  ÎÊÈÑËÈÒÅËÜÍÎÃÎ  ÌÅÒÀÁÎËÈÇÌÀ
ÏÅ×ÅÍÈ  ÏÐÈ  ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÌ  ÀËÈÌÅÍ-
ÒÀÐÍÎÌ  ÎÆÈÐÅÍÈÈ  È  ÅÃÎ  ÊÎÐÐÅÖÈß

×àíàäèðè Ò.Â., Åñàèàøâèëè Ì.Â., ×õèêâèøâèëè È.Ä.

ÍÈÈ ìåäèöèíñêîé áèîòåõíîëîãèè ÀÍ Ãðóçèè

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå èçìåíåíèé îêèñ-
ëèòåëüíîãî ìåòàáîëèçìà ïå÷åíè ïðè àëèìåíòàðíîì îæè-
ðåíèè è âîçìîæíîñòè åãî êîððåêöèè ïîñðåäñòâîì êàòåõè-
íîâ çåëåíîãî ÷àÿ. Ïîêàçàíî, ÷òî â ïå÷åíè ïðè ýêñïåðèìåí-
òàëüíîì îæèðåíèè èìååò ìåñòî ñíèæåíèå èíòåíñèâíîñòè
ïåðåíîñà öåïè ýëåêòðîíîâ â öåïü ìèòîõîíäðèé, ÷òî îáóñ-
ëîâëèâàåò óâåëè÷åíèå âåðîÿòíîñòè óòå÷êè íåñïàðåííûõ
ýëåêòðîíîâ è îáðàçîâàíèå ñóïåðîêñèä-ðàäèêàëîâ. Õðî-
íè÷åñêàÿ ïðîäóêöèÿ ðåàêòèâíûõ ôîðì êèñëîðîäà ïðè
îæèðåíèè ñïîñîáñòâóåò èíòåíñèôèêàöèè ïðîöåññîâ ñâî-
áîäíîðàäèêàëüíîãî îêèñëåíèÿ, ðàçâèòèþ îêèñëèòåëüíî-
ãî ñòðåññà â îðãàíèçìå è ïîäòâåðæäàåòñÿ ïîÿâëåíèåì â
ñïåêòðå ÝÏÐ ïå÷åíè ïðîäóêòîâ ïåðîêñèäíîãî îêèñëåíèÿ
ôîñôîëèïèäîâ ìåìáðàí, ñèãíàëîâ ñïèíìå÷åííûõ ëèïîïå-
ðîêñèäîâ. Ïîä äåéñòâèåì èíúåêöèé êàòåõèíîâ çåëåíîãî ÷àÿ
â ïå÷åíè íîðìàëèçóåòñÿ ðàáîòà öåïè ýëåêòðîííîãî òðàíñ-
ïîðòà â ìèòîõîíäðèÿõ è ìèêðîñîìàõ, ñíèæàåòñÿ èíòåíñèâ-
íîñòü ïðîöåññîâ ïåðîêñèäàöèè.

Ðåöåíçåíò: ä.ì.í., ïðîô. Á.Ì. Êîðñàíòèÿ
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Çà ïîñëåäíåå äåñÿòèëåòèå, âíèìàíèå ê ôàðìàêîêèíåòè-
êå àíòèäåïðåññàíòîâ è àíêñèîëèòèêîâ íåîáû÷àéíî ðàñ-
øèðèëîñü. Ïîÿâèëèñü ðàáîòû, ïîñâÿùåííûå ìåõàíèç-
ìó äåéñòâèÿ ýòîé èñêëþ÷èòåëüíî âàæíîé äëÿ òåîðåòè-
÷åñêîé è ïðàêòè÷åñêîé ìåäèöèíû ãðóïïû ïñèõîòðîï-
íûõ ïðåïàðàòîâ. Ê îñíîâíûì ìåòîäîëîãè÷åñêèì ïðî-
áëåìàì, ñâÿçàííûì ñ èçó÷åíèåì àíòèäåïðåññàíòîâ è
àíêñèîëèòèêîâ îòíîñÿò, ñ îäíîé ñòîðîíû – óñòàíîâëå-
íèå ñóùåñòâîâàíèÿ ïðè÷èííîé ñâÿçè ìåæäó áèîõèìè-
÷åñêèìè èçìåíåíèÿìè â îáìåíå íåéðîìåäèàòîðîâ è ñ
äðóãîé - ïðè÷èííî-ñëåäñòâåííûõ ñâÿçåé â ðåäóêöèè äåï-
ðåññèâíîé ñèìïòîìàòèêè [1,5].

Äëÿ ðåøåíèÿ ýòîãî âîïðîñà ïðèíÿòî èçó÷àòü, ñ îäíîé
ñòîðîíû, õàðàêòåð ôàðìàêîêèíåòèêè àíòèäåïðåññàíòîâ,
à ñ äðóãîé - ïðîâîäèòü îïðåäåëåíèå êîíöåíòðàöèé ìî-
íîàìèíîâ è ïðîäóêòîâ èõ áèîòðàíñôîðìàöèè â áèîëî-
ãè÷åñêèõ æèäêîñòÿõ (êðîâü, ìî÷à), à òàêæå ñîäåðæàíèÿ
ìîíîàìèíîâ â îòäåëüíûõ ìîðôî-ôóíêöèîíàëüíûõ îá-
ðàçîâàíèÿõ ìîçãà â óñëîâèÿõ îñòðîãî èëè õðîíè÷åñêîãî
ýêñïåðèìåíòà [8]. Ïðèíÿòî ñ÷èòàòü, ÷òî ôóíêöèîíàëü-
íîå ñîñòîÿíèå ìîíîàìèíåðãè÷åñêèõ ñèñòåì ìîçãà ÷åò-
êî îòðàæàåò ìåõàíèçì äåéñòâèÿ àíêñèîëèòèêà èëè àíòè-
äåïðåññàíòà â ñóáñòðàòàõ öåëüíîãî ìîçãà [9].

Èç àíòèäåïðåññàíòîâ, îáëàäàþùèõ òàêæå àíêñèîëèòè÷åñ-
êèì äåéñòâèåì, íàèáîëåå øèðîêî èñïîëüçóåòñÿ àìèòðèï-
òèëèí è òðàçîäîí. Íåñìîòðÿ íà ìíîãî÷èñëåííûå èññëåäî-
âàíèÿ òðàçîäîíà, âîïðîñû ôàðìàêîêèíåòèêè è ôàðìàêî-
äèíàìèêè åãî äåéñòâèÿ îêîí÷àòåëüíî íå âûÿñíåíû [2].

Ñ÷èòàåòñÿ îáùåïðèíÿòûì, ÷òî òðàçîäîí â ïðîöåññå
ìåòàáîëèçìà íå îáðàçóåò ôàðìàêîëîãè÷åñêè àêòèâíûõ
äåðèâàòîâ, ìåòàáîëèçèðóåò â îðãàíèçìå ñðàâíèòåëüíî
ïðîñòî ñ îáðàçîâàíèåì íåñêîëüêèõ îêèñëåííûõ ôîðì,
êîòîðûå òàêæå, êàê è íåèçìåíåíàÿ ôîðìà òðàçîäîíà,
àêòèâíî ñâÿçûâàåòñÿ ñ áåëêàìè êðîâè (àëüáóìèíîâûå è
ãëîáóëèíîâûå ôðàêöèè). Òðàçîäîí îáëàäàåò ÿðêî âûðà-
æåííûì ãèäðîôîáíûì ñâîéñòâîì, ëåãêî àäñîðáèðóåò-
ñÿ áåëêîâûìè ìîëåêóëàìè êðîâè, êîòîðûå ÿâëÿþòñÿ åãî
îñíîâíûì òðàíñïîðòíûì ôàêòîðîì.

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü â óñëîâèÿõ îñòðîãî ýêñ-
ïåðèìåíòà îïðåäåëèòü ðîëåâîå ó÷àñòèå àëüáóìèíîâîé
è ãëîáóëèíîâîé ôðàêöèé ñóïåðíàòàíòà è ñûâîðîòêè
êðîâè â ïðîöåññàõ ñâÿçûâàíèÿ, òðàíñôîðìàöèè è ýëè-
ìèíàöèè òðàçîäîíà.

Ìàòåðèàë è ìåòîäû. Äëÿ ðåøåíèÿ óêàçàííîé çàäà÷è
áûëè ïðîâåäåíû ñëåäóþùèå èññëåäîâàíèÿ: ïîñëå îä-
íîðàçîâîé èíüåêöèè 1,0% 5,0 ìë òðàçîäîíà îïðåäåëåí
õàðàêòåð ôàðìàêîêèíåòèêè íåèçìåíåíîé è îêèñëåííîé
ôîðì òðàçîäîíà â ñûâîðîòêå êðîâè è ñìûòîì ñ ïîâåð-
õíîñòè ýðèòðîöèòîâ ñóïåðíàòàíòå.

Ýêñïåðèìåíòû ïðîâåäåíû íà 16-è ïîëîâîçðåëûõ ñî-
áàêàõ ïðèáëèçèòåëüíî îäèíàêîâîãî âåñà (12,5±2,5 êã).
Âåñü ìàòåðèàë ðàçäåëåí íà äâå ãðóïïû íàáëþäåíèé:
I ãðóïïà – 8-è ñîáàêàì îäíîðàçîâî â/ì ââîäèëè òðà-
çîäîí â äîçå 1,0%-5,0 ìë. Ñóòî÷íîå ðàñïðåäåëåíèå
ñîñòàâëÿëî 0,08 ìã/êã, îïðåäåëÿëè åãî ôàðìàêîêèíå-
òèêó â ñûâîðîòêå êðîâè.

II ãðóïïà – 8-è ñîáàêàì îäíîðàçîâî â/ì ââîäèëè òðàçî-
äîí â äîçå 1,0%-5,0 ìë. Ñóòî÷íîå ðàñïðåäåëåíèå ñîñòàâ-
ëÿëî 0,08 ìã/êã, îïðåäåëÿëè åãî ôàðìàêîêèíåòèêó â ñìû-
òîì ñ ïîâåðõíîñòè ýðèòðîöèòîâ ñóïåðíàòàíòå.

Ìåòîäîì âûñîêîýôôåêòèâíîé æèäêîñòíîé õðîìàòî-
ãðàôèè (ÂÝÆÕ) (Millipor Waters PPY-22) [3] îïðåäå-
ëÿëèñü óðîâíè íåèçìåíåííîé è îêèñëåííîé ôîðì òðà-
çîäîíà â ñûâîðîòêå êðîâè è ñìûòîì ñ ïîâåðõíîñòè
ýðèòðîöèòîâ ñóïåðíàòàíòå [7]. Íàáëþäåíèÿ ïðîâåäå-
íû â ñëåäóþùåé ïîñëåäîâàòåëüíîñòè: ñïóñòÿ 30, 60,
120 ìèíóò è 4, 6, 8 è 9 ÷àñîâ ïîñëå âíóòðèìûøå÷íîãî
ââåäåíèÿ. Âñå ïîëó÷åííûå äàííûå îáðàáàòûâàëèñü
ìåòîäîì âàðèàöèîííîé ñòàòèñòèêè è îöåíèâàëèñü ïî
Ñòüþäåíòó.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Èçâåñòíî, ÷òî òðàçîäîí
ñåëåêòèâíî èíãèáèðóåò çàõâàò ñåðîòîíèíà ñèíàïòîñî-
ìàìè ãîëîâíîãî ìîçãà è ïîòåíöèðóåò èçìåíåíèÿ ïîâå-
äåí÷åñêèõ ðåàêöèé, èíäóöèðóåìûõ ïðåêóðñîðîì ñåðî-
òîíèíà 5-ãèäðîêñèòðèïòîôàíîì [6]. Òðàçîäîí òàêæå
áëîêèðóåò àëüôà-àäåíîðåöåïòîðû [4,10].

Ïðîâåäåííûå íàìè èññëåäîâàíèÿ ïîêàçàëè, ÷òî
òðàçîäîí ïîñëå â/ì èíüåêöèè áûñòðî âñàñûâàåòñÿ
â îðãàíèçìå. Åãî ìàêñèìàëüíàÿ êîíöåíòàðöèÿ
(Cmax) íàñòóïàåò ÷åðåç îäèí ÷àñ ïîñëå â/ì èíúåê-
öèè (Òmax), à ïðîöåññ ýëèìèíàöèè èìååò äâóõôàç-
íûé õàðàêòåð. Ò1/2 ïåðâîé ôàçû íàñòóïàåò ÷åðåç 4,0
÷àñà ïîñëå ââåäåíèÿ, òîãäà êàê Ò1/2 âòîðîé ôàçû íà-
ìíîãî ïîçäíåå - òîëüêî ÷åðåç 8 ÷àñîâ ïîñëå íà÷àëà
ýêñïåðèìåíòà (òàáëèöà).

Íàó÷íàÿ ïóáëèêàöèÿ
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Òàêèì îáðàçîì, ïðîâåäåííûå èññëåäîâàíèÿ ïîêàçûâà-
þò, ÷òî ôàðìàêîêèíåòèêà íåèçìåíåííîé è îêèñëåííîé
ôîðì òðàçîäîíà âî ìíîãîì îòëè÷àåòñÿ. Ñóììàðíûé
óðîâåíü â ñûâîðîòêå âñåãäà â íåñêîëüêî ðàç ïðåâûøàåò
ñóììàðíûé óðîâåíü ïðåïàðàòà â ñìûòîì ñ ïîâåðõíîñ-
òè ýðèòðîöèòîâ ñóïåðíàòàíòå. Â òî âðåìÿ óðîâåíü îêèñ-
ëåííîé ôîðìû òðàçîäîíà, âèäèìî, áîëåå àêòèâíî àä-
ñîðáèðóåòñÿ áåëêîâûìè ôðàêöèÿìè ñóïåðíàòàíòà. Â
îòëè÷èå îò îêèñëåííîé ôîðìû, íåèçìåíåííàÿ ôîðìà
ïðåïàðàòà â áîëüøåé ñòåïåíè àäñîðáèðîâàíà ñ áåëêî-
âûìè ôðàêöèÿìè ñûâîðîòêè êðîâè.

Ïîëó÷åííûå äàííûå èìåþò íå òîëüêî òåîðåòè÷åñêîå,
íî è áîëüøîå ïðàêòè÷åñêîå çíà÷åíèå. Èìåÿ ïðåäñòàâ-
ëåíèå î ôàðìàêîêèíåòèêå ïðåïàðàòà è åãî ðàñïðåäåëå-
íèè ñðåäè îòäåëüíûõ êîìïîíåíòîâ êðîâè, ëå÷àùåìó
âðà÷ó íå ïðèõîäèòñÿ èíòóèòèâíî âûáèðàòü äîçó è íà-
çíà÷àòü ðåæèì ïðèåìà ïðåïàðàòà. Îáúåêòèâíîå ïðåä-
ñòàâëåíèå î ðàñïðåäåëåíèè òðàçîäîíà â áèîëîãè÷åñêèõ
òêàíÿõ ÿâëÿåòñÿ âàæíûì òàêæå â äåëå ïðåäèêöèè àíêñè-
îëèòèêîâ.
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SUMMARY

DYNAMICS  OF  TRASODONE  ADSORBTION  ON  THE
SURFACE  OF  ERYTHROCYTES

Melkadze O., Zurabashvili Z.

M. Asatiani Institute of Psychiatry, Tbilisi, Georgia

The pharmacokinetics and pharmacodynamics of Trazodone were
investigated by HPLC chromatography in the blood plasma and
in the erythrocyte supernatant. Two groups of samples (plasma
and supernatant) were monitored. The drug was administered to
adult dogs and the blood samples were collected for further
analysis following 10, 20, 60 min. and 4,0; 6,0 and 8,0 hours
since the injection.

Metabolism of dopamine and homovanilic acid is closely depen-
dent on the pharmacokinetic of Trazodone. Concentration of
homovanilic acid in the blood and supernatant is synchronized
with the course of pharmacokinetics of psychotropic prepara-
tion. Pharmacokinetic and pharmacodynamic approaches were
used in the experiments.

Effective action of psychotropic drugs is impossible without
extensive knowledge of their pharmacokinetics and pharmaco-
dynamics. They are concerned with the need to determine con-
centration in body fluids. Experimental study was performed in
the adult dogs.

Adsorption dynamics of trazodone on the surface of erythro-
cytes was studied and comparison of the obtained data with the
character of pharmacokinetics of tradozone in plasma was per-
formed.

Key words: trazodone, adsorbtion, surface of erythrocytes.

Òàáëèöà. Óðîâåíü òðàçîäîíà (íã/ìë) â ñìûòîì ñ ïîâåðõíîñòè
ýðèòðîöèòîâ ñóïåðíàòàíòå è ñûâîðîòêå êðîâè ñîáàê

Время 
Минуты часы Субстрат анализа 

30 60 120 4,0 6,0 8,0 9,0 
Ñóììàðíûé óðîâåíü â 
ñûâîðîòêå 10,0±0,6 18,4±0,8 16,5±0,8 10,3±0,9 7,4±0,6 5,1±0,3 3,0±0,2 

Íåèçìåíåííàÿ ôîðìà 6,1±0,1 12,5±0,6 14,1±0,9 7,2±0,7 6,4±0,4 3,0±0,5 1,2±0,3 
Îêèñëåííàÿ ôîðìà 3,8±0,3 6,0±0,4 1,9±0,2 2,3±0,1 0,9±0,1 1,8±0,1 1,4±0,2 
Ñóììàðíûé óðîâåíü â 
ñóïåðíàòàíòå 7,1±0,9 14,9±0,8 14,0±0,9 6,2±0,7 5,1±0,4 4,8±0,2 3,1±0,1 

Íåèçìåíåíàÿ ôîðìà 4,2±0,2 11,1±0,8 10,4±0,7 3,1±0,3 2,1±0,1 2,0±0,1 1,5±0,09 
Îêèñëåííàÿ ôîðìà 3,0±0,1 2,9±0,2 3,1±0,2 2,9±0,1 2,1±0,1 1,9±0,1 1,7±0,2 
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Ìåòîäîì âûñîêîýôôåêòèâíîé æèäêîñòíîé õðîìàòîãðàôèè
îïðåäåëåí óðîâåíü òðàçîäîíà è åãî äåðèâàòîâ (îêèñëåííûå
ôîðìû) â ñìûòîì ñ ïîâåðõíîñòè ýðèòðîöèòîâ ñóïåðíàòàíòå,
à òàêæå ïëàçìå êðîâè. Èññëåäîâàíèÿ ïðîâåäåíû â óñëîâèÿõ
îñòðîãî ýêñïåðèìåíòà íà ïîëîâîçðåëûõ ñîáàêàõ, êîòîðûì
âíóòðèìûøå÷íî ââîäèëè ïðåïàðàò â äîçå 1,0% 5,0ìë. Ïðî-
âåäåíî ñðàâíåíèå ïîëó÷åííûõ äàííûõ õðîìàòîãðàôè÷åñêèì

àíàëèçîì ïëàçìû. Ïîêàçàíà âûñîêàÿ çàèíòåðåñîâàííîñòü àëü-
áóìèíîâîé è ãëîáóëèíîâîé ôðàêöèè ñìûòîãî ñ ïîâåðõíîñòè
ýðèòðîöèòîâ ñóïåðíàòàíòà â ñâÿçûâàíèè îêèñëåííûõ ôîðì
ïðåïàðàòà.

Êèíåòèêà êîíöåíòðàöèè îêèñëåííûõ ôîðì òðàäîçîíà (êèñ-
ëûå ìåòàáîëèòû) çíà÷èòåëüíî îòëè÷àåòñÿ îò êèíåòèêè åãî
íåèçìåíåííîé ôîðìû. Àëüáóìèíû è, â íå áîëüøîì êîëè÷å-
ñòâå, β-ãëîáóëèíû ñïîñîáíû ñâÿçûâàòü íåèçìåíåííóþ ôîð-
ìó òðàäîçîíà. Îêèñëåííûé ìåòàáîëèò ïðåïàðàòà íåçíà÷èòåëü-
íî ãèäðîôèëåí. Àäñîðáèðîâàííûå íà ïîâåðõíîñòè ýðèòðî-
öèòîâ òðàäîçîí è åãî ìåòàáîëèòû ïî ðàçíîìó ïåðåõîäÿò èç
îäíîé ôàçû â äðóãóþ, ïîääåðæèâàÿ îáùåå ðàâíîâåñèå êîí-
öåíòðàöèè ïðåïàðàòà â îðãàíèçìå.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ê.Í. Íàäàðåéøâèëè

Íàó÷íàÿ ïóáëèêàöèÿ
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Êóðäãåëèÿ Ì.Ð., Ëîáæàíèäçå Ò.Â.

Ãðóçèíñêàÿ ãîñóäàðñòâåííàÿ ìåäèöèíñêàÿ àêàäåìèÿ, êàôåäðà âíóòðåííèõ áîëåçíåé

Èçâåñòíî, ÷òî àíòèãåíû (ÀÃ) ñèñòåìû ÍLÀ (Human
Leukocyte Antigens) ÿâëÿþòñÿ ïðîäóêòàìè ãëàâíîãî
êîìïëåêñà ãèñòîñîâìåñòèìîñòè (ÃÊÃ), òàê êàê ýâîëþ-
öèÿ çàêðûëà åäèíè÷íûé ó÷àñòîê òåñíî ñöåïëåííûõ ãå-
íîâ ãèñòîñîâìåñòèìîñòè, ïðîäóêòû êîòîðûõ íà ïîâåðõ-
íîñòè êëåòîê îáåñïå÷èâàþò ìîùíûé áàðüåð ïðè àë-
ëîòðàíñïëàíòàöèè [5,8].

Ó ÷åëîâåêà ÃÊÃ (MHC - Major Hystocompetibility
Complex) íàçâàíû ãåíàìè ÍLÀ.

ÀÃ ÍLÀ êàðòèðóþòñÿ íà êîðîòêîì ïëå÷å 6-é õðîìîñî-
ìû è çàíèìàþò ìåíåå äâóõ ñàíòèìîãðàí. Ìîëåêóëû
êëàññà I, ýêñïðåññèðóåìûå ïðàêòè÷åñêè âñåìè êëåòêà-
ìè, ñîäåðæàò îäíó òÿæåëóþ è îäíó ëåãêóþ ïîëèïåï-
òèäíóþ öåïè è ÿâëÿþòñÿ ïðîäóêòàìè ðåäóïëèöèðîâàí-
íûõ ëîêóñîâ: ÍLÀ À, ÍLÀ Â è ÍLÀ Ñ, ìîëåêóëû êëàññà
II, ýêñïðåññèÿ êîòîðûõ îãðàíè÷èâàåòñÿ Â-ëèìôîöèòà-
ìè, ìîíîöèòàìè è àêòèâèðîâàííûìè Ò-ëèìôîöèòàìè,
ñîäåðæàò äâå ïîëèïåïòèäíûå öåïè (α è β) íåðàâíîé âå-
ëè÷èíû è ÿâëÿþòñÿ ïðîäóêòàìè íåñêîëüêèõ òåñíî ñöåï-
ëåííûõ ãåíîâ, â ñóììå îáîçíà÷àåìûõ êàê çîíà ÍLÀ D
(ëîêóñû DR, DQ, DP). Ìîëåêóëû êëàññà III ïðåäñòàâëÿ-
þò ñîáîé êîìïîíåíòû êîìïëåìåíòà Ñ4, Ñ2 è Âf [5,7].

Ìîëåêóëû êëàññîâ I è II îáðàçóþò êîìïëåêñ ñ ïñåâäîàí-
òèãåíîì (àíòèãåí ãèñòîñîâìåñòèìîñòè è ïñåâäîàíòèãåí)
êîòîðûé ðàñïîçíàåòñÿ Ò-ëèìôîöèòàìè, èìåþùèìè ñî-
îòâåòñòâóþùèé ðåöåïòîð äëÿ àíòèãåíà. Ðàñïîçíàâàíèå
"ñâîåãî" è "íå ñâîåãî" ïðè çàïóñêå è â ýôôåêòîðíîé
ôàçå èììóííîãî îòâåòà íåïîñðåäñòâåííî íàïðàâëÿþò-
ñÿ ìîëåêóëàìè I è II êëàññîâ. ×åòêèõ îãðàíè÷åíèé ìåæ-
êëåòî÷íûõ âçàèìîäåéñòâèé, â êîòîðûõ ó÷àñòâóþò ñóï-
ðåññîðíûå Ò-ëèìôîöèòû, ó ÷åëîâåêà íå âûÿâëåíî, íî
ðîëü ãåíîâ ÍLÀ äîñòàòî÷íî âàæíà äëÿ íåêîòîðûõ ïðîÿâ-
ëåíèé ñóïðåññîðíîé Ò-êëåòî÷íîé àêòèâíîñòè. Â ÃÊÃ òàê-
æå ëîêàëèçóþòñÿ ãåíû ôåðìåíòíûõ ñèñòåì, íå èìåþ-
ùèõ íåïîñðåäñòâåííîãî îòíîøåíèÿ ê èììóíèòåòó, íî îíè
âàæíû äëÿ ðîñòà è ðàçâèòèÿ ñêåëåòà [5].

ÃÊÃ âûïîëíÿåò âàæíóþ áèîëîãè÷åñêóþ ôóíêöèþ.
Îäíà èç ãèïîòåç ñîñòîèò â òîì, ÷òî ÃÊÃ èãðàåò ðîëü â
èììóííîì íàäçîðå çà íåîïëàñòè÷åñêèìè êëåòêàìè,
ïîÿâëÿþùèìèñÿ â òå÷åíèå æèçíè èíäèâèäà. Âåëèêî
çíà÷åíèå ýòîé ñèñòåìû è ïðè áåðåìåííîñòè, ïîñêîëü-
êó ìåæäó ìàòåðüþ è ïëîäîì âñåãäà ñóùåñòâóåò òêà-
íåâàÿ íåñîâìåñòèìîñòü [4]. Âûñîêàÿ ñòåïåíü ïîëè-
ìîðôèçìà ìîæåò òàêæå ñïîñîáñòâîâàòü âûæèâàíèþ
âèäîâ â ïðîòèâîñòîÿíèè îãðîìíîìó ÷èñëó ìèêðîá-
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íûõ àãåíòîâ, ïðèñóòñòâóþùèõ â îêðóæàþùåé ñðåäå.
Òîëåðàíòíîñòü ê "ñâîåìó" (àóòîòîëåðàíòíîñòü) ìî-
æåò ïåðåêðåñòíî ðàñïðîñòðàíÿòüñÿ íà ìèêðîáíûå
àãåíòû, ñëåäñòâèåì ÷åãî ÿâëÿåòñÿ âûñîêàÿ âîñïðèèì-
÷èâîñòü, ïðèâîäÿùàÿ ê âîçíèêíîâåíèþ ñìåðòåëüíûõ
èíôåêöèé, â òî âðåìÿ êàê ïîëèìîðôèçì ïî ñèñòåìå
ÍLÀ ñïîñîáñòâóåò ðàñïîçíàâàíèþ îïàñíûõ àíòèãå-
íîâ êàê ÷óæåðîäíûõ è âêëþ÷àåò àäåêâàòíóþ îòâåò-
íóþ ðåàêöèþ [6]. Ñîãëàñíî óêàçàííîé ãèïîòåçå, ÍLÀ
ñïîñîáñòâóåò âûæèâàíèþ èíäèâèäà â óñëîâèÿõ åñòå-
ñòâåííîãî îòáîðà.

Îäíèì èç ïðîÿâëåíèé ìíîãîôóíêöèîíàëüíîñòè ãåíîâ
ÍLÀ ÿâëÿåòñÿ èõ ñïîñîáíîñòü îïðåäåëÿòü ïðåäðàñïî-
ëîæåííîñòü èíäèâèäà ê îïðåäåëåííûì çàáîëåâàíèÿì.

Âûÿâëåíèå àññîöèàöèè ìåæäó ÍLÀ àíòèãåíàìè è îï-
ðåäåëåííûìè çàáîëåâàíèÿìè èìååò íåñîìíåííîå òå-
îðåòè÷åñêîå è ïðàêòè÷åñêîå çíà÷åíèå, òàê êàê ñïî-
ñîáñòâóåò áîëåå ãëóáîêîìó ïîíèìàíèþ ïàòîëîãè÷åñ-
êîé ñóùíîñòè íåêîòîðûõ çàáîëåâàíèé è ðîëè ãåíåòè-
÷åêèõ ôàêòîðîâ â èõ ðàçâèòèè [5]. Ïðàêòè÷åñêîå çíà-
÷åíèå ðàáîò, ïîñâÿùåííûõ ñâÿçè ÍLÀ àíòèãåíîâ ñ
áîëåçíÿìè çàêëþ÷àåòñÿ â òîì, ÷òî òèïèðîâàíèå íà-
ñåëåíèÿ ïî òêàíåâûì àíòèãåíàì áóäåò ñïîñîáñòâî-
âàòü âûÿâëåíèþ ëèö ñ ïîâûøåííûì ðèñêîì âîçíèê-
íîâåíèÿ ó íèõ òîãî èëè èíîãî çàáîëåâàíèÿ è ðàçðà-
áîòêå ñîîòâåòñòâóþùèõ ìåð ïðîôèëàêòèêè è ðàöèî-
íàëüíîãî ëå÷åíèÿ [4,9]. Êðîìå òîãî, äàííûå èììóíî-
ëîãè÷åñêîãî òèïèðîâàíèÿ òêàíåé ìîãóò áûòü èñïîëü-
çîâàíû â êà÷åñòâå âñïîìîãàòåëüíîãî äèàãíîñòè÷åñ-
êîãî ñðåäñòâà, à òàêæå ïðîãíîçèðîâàíèÿ êëèíè÷åñêî-
ãî òå÷åíèÿ è èñõîäà çàáîëåâàíèÿ [2], ÷òî è îïðåäåëÿ-
åò àêòóàëüíîñòü âûÿâëåíèÿ àññîöèàöèè ÍLÀ àíòèãå-
íîâ ñ òåì èëè èíûì çàáîëåâàíèåì.

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ÿâèëîñü âûÿâëåíèå
îñîáåííîñòåé ðàñïðåäåëåíèÿ ÍLÀ àíòèãåíîâ â ãðó-
çèíñêîé ïîïóëÿöèè ó áîëüíûõ ñàõàðíûì äèàáåòîì
òèïà I, äèôôóçíûì òîêñè÷åñêèì çîáîì è áîëåçíüþ
Èöåíêî-Êóøèíãà.

Ìàòåðèàë è ìåòîäû. Îáñëåäîâàíû 137 áîëüíûõ ãðóçèí-
ñêîé íàöèîíàëüíîñòè. Îáñëåäóåìûå áîëüíûå áûëè ðàç-
äåëåíû íà òðè ãðóïïû: I ãðóïïà – 30 áîëüíûõ ñàõàðíûì
äèàáåòîì òèïà I (ÑÄ I); II ãðóïïà – 64 áîëüíûõ äèôôóç-
íûì òîêñè÷åñêèì çîáîì (ÄÒÇ); III ãðóïïà – 43 áîëüíûõ
áîëåçíüþ Èöåíêî-Êóøèíãà (ÁÈÊ).

Âñåì áîëüíûì áûëî ïðîâåäåíî òèïèðîâàíèå ïî À, B è
D2 ëîêóñàì ñèñòåìû ÍLÀ. Àíòèãåíû ëîêóñîâ À è Â ó
âñåõ áîëüíûõ îïðåäåëÿëè ñòàíäàðòíûì ìèêðîëèìôî-
öèòîòîêñè÷åñêèì òåñòîì ñ èñïîëüçîâàíèåì 110 îáðàç-
öîâ ñûâîðîòîê; îïðåäåëåíèå ÍLÀ DR ëîêóñà àíòèãå-
íîâ ïðîâîäèëè íà Â-ëèìôîöèòàõ ñ ïîìîùüþ ñîîòâåò-
ñòâóþùèõ àíòèñûâîðîòîê [2].

Àññîöèàöèþ ÀÃ ÍLÀ ñ áîëåçíÿìè îöåíèâàëè ïî âåëè-
÷èíå îòíîñèòåëüíîãî ðèñêà (Relative Risk – RR) [2], êî-
òîðûé âû÷èñëÿëè ïî ôîðìóëå RR = ad/bc [4], ãäå: à –
àíòèãåíïîçèòèâíûå áîëüíûå, b – àíòèãåííåãàòèâíûå
áîëüíûå, c – àíòèãåíïîçèòèâíûå êîíòðîëüíûå ëèöà è
d – àíòèãåí íåãàòèâíûå êîíòðîëüíûå ëèöà

Ïîêàçàòåëè RR áîëåå 2-õ ñ÷èòàþòñÿ çíà÷èìûìè è óêàçû-
âàþò íà íàëè÷èå àññîöèàöèè ÍLÀ ÀÃ ñ áîëåçíÿìè [4].

Äàííûå, ïîëó÷åííûå â ðåçóëüòàòå èññëåäîâàíèÿ, ñ öå-
ëüþ êîíòðîëÿ, ñðàâíèâàëè ñ òàêîâûìè ðàñïðåäåëåíèÿ
àíòèãåíîâ ÍLÀ ñðåäè çäîðîâûõ ëèö ãðóçèíñêîé ïîïó-
ëÿöèè, âûÿâëåííûìè Ìàõàòàäçå Í.È. [1].

Ïîëó÷åííûé ìàòåðèàë îáðàáîòàí ìåòîäîì âàðèàöèîí-
íîé ñòàòèñòèêè ñ èñïîëüçîâàíèåì t êðèòåðèÿ Ñòüþäåíòà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïðîâåäåííîå èññëåäîâà-
íèå âûÿâèëî, ÷òî ó 43% áîëüíûõ ÑÄ I îòìå÷àåòñÿ âûðà-
æåííàÿ êîððåëÿöèÿ ñ ÍLÀ DR 3, à ó ëèö êîíòðîëüíîé
ãðóïïû â 21,7% ñëó÷àåâ, RR=2,7. Ó 47% ýòèõ áîëüíûõ
òàêæå îòìå÷àëàñü êîððåëÿöèÿ ÍLÀ DR 4, à â êîíòðîëüíîé
ãðóïïå ó 16%. Â òî æå âðåìÿ, ó áîëüíûõ çíà÷èòåëüíî
ðåæå, ÷åì ó ëèö êîíòðîëüíîé ãðóïïû, âñòðå÷àåòñÿ ÍLÀ
DR 2 (ñîîòâåòñòâåííî 7% è 25%), RR=0,2. Äëÿ ÍLÀ DR 4 è
DR 2 ðàçëè÷èÿ áûëè ñòàòèñòè÷åñêè äîñòîâåðíû (ð<0,05).

Â ãðóïïå áîëüíûõ ñ ÄÒÇ òàêæå âûÿâëåíû àíòèãåíû, ÿâ-
ëÿþùèåñÿ òðàäèöèîííûìè ìàðêåðàìè çàáîëåâàíèÿ.
Ñòàòèñòè÷åñêè äîñòîâåðíàÿ àññîöèàöèÿ áûëà îòìå÷å-
íà äëÿ ÍLÀ DR 3 (ó 54% áîëüíûõ ÄÒÇ è 21% êîíòðîëüíûõ
ëèö), RR=4,4.

Ðàñïðåäåëåíèå ÍLÀ À, Â è DR ÀÃ ó áîëüíûõ ÄÒÇ è ëèö
êîíòðîëüíîé ãðóïïû â ãðóçèíñêîé ïîïóëÿöèè ïðåäñòàâ-
ëåíî â òàáëèöå. Êàê âèäíî èç ïðèâåäåííîé òàáëèöû, ó
áîëüíûõ ÄÒÇ, íàðÿäó ñ ïîâûøåíèåì ÷àñòîòû àíòèãåíà
DR 3, îòìå÷àåòñÿ òàêæå ïîâûøåíèå ÷àñòîòû àíòèãåíîâ
À 1 (ó 17% áîëüíûõ è 9,76% ëèö êîíòðîëüíîé ãðóïïû,
RR=1,94) è Â 8 (ó 14% áîëüíûõ è 8,13% ëèö êîíòðîëüíîé
ãðóïïû, RR = 1,94).

Ïîâûøåíèå ÷àñòîòû ãàïëîòèïa À1Â8 ó áîëüíûõ ÄÒÇ
òåì áîëåå çíà÷èìî, ÷òî äëÿ ãðóçèíñêîé ïîïóëÿöèè õà-
ðàêòåðíî ñíèæåíèå ÷àñòîòû äàííîãî ãàïëîòèïà âî âñåõ
èçó÷åííûõ ýòíè÷åñêèõ è ñìåøàííûõ ãðóïïàõ.

Òàêèì îáðàçîì, ìàðêåðàìè ÄÒÇ â ãðóçèíñêîé ïîïóëÿöèè
ìîæíî ñ÷èòàòü ÍLÀ DR 3 è ÍLÀ À1Â8 ãàïëîòèïû, ÷òî
ñîâïàäàåò ñ ïîêàçàòåëÿìè, âûÿâëåííûìè â ñðåäíååâðî-
ïåéñêîé ïîïóëÿöèè. Ïîëó÷åííûé ðåçóëüòàò ìîæíî îáúÿñ-
íèòü òåì, ÷òî ó áîëüíûõ ñ ïîâûøåííîé èììóííîé ðåàê-
òèâíîñòüþ (ïðè àóòîèììóííûõ çàáîëåâàíèÿõ, â òîì ÷èñëå
è ÄÒÇ, àëëåðãèÿõ è ò.ä.) îòìå÷àåòñÿ ïîâûøåíèå ôåíîòèïîâ
ÍLÀ À, -Â 8, -DR 3 èëè îòäåëüíîãî àíòèãåíà ÍLÀ DR 3 [3].
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Àíàëèç ìàòåðèàëà âûÿâèë òàêæå è "ïðîòåêòîðíûå"
àíòèãåíû, âñòðå÷àåìîñòü êîòîðûõ ïðè ÄÒÇ, ïî ñðàâ-
íåíèþ ñ êîíòðîëüíîé ãðóïïîé, çíà÷èòåëüíî ïîíè-
æåíà. Òàêèì ÿâëÿåòñÿ ãàïëîòèï Â7DR2. ×àñòîòà àí-
òèãåíà Â7 ó áîëüíûõ ñîñòàâèëà 10,9%, â êîíòðîëüíîé
ãðóïïå - 14,43% (RR=1,94), à ÷àñòîòà àíòèãåíà DR2 –
ñîîòâåòñòâåííî 23% è 27,63% (RR=0,74). ßâíî âûðà-
æåííàÿ îòðèöàòåëüíàÿ àññîöèàöèÿ ñ ãàïëîòèïîì
HLA B7DR2 ÿâëÿåòñÿ ïîêàçàòåëåì íèçêîé èììóíî-
ðåàêòèâíîñòè; ÷åëîâåê, èìåþùèé â ôåíîòèïå B7DR2,
èìååò çíà÷èòåëüíî ìåíüøóþ âåðîÿòíîñòü ðèñêà çà-
áîëåâàíèÿ [3].

Èíòåðåñíûå äàííûå ïîëó÷åíû â III ãðóïïå áîëüíûõ ñ
ÁÈÊ. Òóò îòìå÷åíà àññîöèàöèÿ ñ HLA DR3, DR4, À11.
Êàê è ïðè ÑÄ I, ðàçëè÷èå ñ êîíòðîëüíîé ãðóïïîé íîñèò
ñòàòèñòè÷åñêè äîñòîâåðíûé õàðàêòåð (RR=3,7).

Òàêèì îáðàçîì, äëÿ öåëîãî ðÿäà ðàçëè÷íûõ ýíäîê-
ðèííûõ ïàòîëîãèé âûÿâëåíà àññîöèàöèÿ ñ àíòèãå-
íàìè HLA II êëàññà - DR 3 è DR 4. Ïîëó÷åííûå äàí-
íûå ñâèäåòåëüñòâóþò î íåñïåöèôè÷åñêîé ðîëè àí-
òèãåíîâ ãèñòîñîâìåñòèìîñòè, êàê ôàêòîðà ïðåäðàñ-
ïîëîæåííîñòè ê ýòèì çàáîëåâàíèÿì. Ïðåäïîëàãà-
åì, ÷òî àíòèãåíû ãèñòîñîâìåñòèìîñòè II êëàññà, ÿâ-
ëÿþùèåñÿ îäíèì èç ôàêòîðîâ àäãåçèè ëèìôîöèòîâ
íà ñòåíêå ýíäîòåëèÿ îïîñðåäóþò ïåðåõîä èç êðîâî-
òîêà â èíòåðñòèöèè îðãàíà-ìèøåíè, ñ ðàçíîé ñòå-
ïåíüþ èíòåíñèâíîñòè. HLA DR 3 è HLA DR 4 àíòèãå-
íû ñïîñîáñòâóþò ëó÷øåé àäãåçèè êëåòîê íà ýíäîòå-
ëèé, ÷åì HLA DR 2. Ïðåäðàñïîëîæåííîñòü ê çàáîëå-
âàíèþ, ñâÿçàííàÿ ñ íàëè÷èåì ýòîãî àíòèãåíà, âåðî-
ÿòíî, îáóñëîâëåíà óêàçàííûì íåñïåöèôè÷åñêèì êà-
÷åñòâîì.
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SUMMARY

HLA  AND  ENDOCRINE  DISEASES  SUSCEPTIBILITY
IN  GEORGIAN  POPULATION

Kurdgelia M., Lobzhanidze T.

Department of Internal Medicine, Georgian State Medical
Academy

A total of 137 patients from the Georgian population were exam-
ined, among them: I group – 30 patients with diabetes mellitus

Òàáëèöà. Ðàñïðåäåëåíèå HLA À, Â è Dr ÀÃ ó áîëüíûõ è ëèö êîíòðîëüíîé ãðóïïû â ãðóçèíñêîé ïîïóëÿöèè

Áîëüíûå ñ ÄÒÇ HLA àíòèãåíû àáñ. % 
Êîíòðîëüíàÿ 

ãðóппà, % ð RR 

A 1 11 17 9,76 <0,05 1,94 
A 2 25 39 57,32 <0,05 0,47 
A 3 13 20 22,36 <0,05 0,37 
A 9 15 23 25,81 <0,05 0,86 

A 10 12 18 16,46 <0,05 1,15 
B 5 21 33 33,74 <0,05 1,03 
B 7 7 10,9 14,43 <0,05 0,72 
B 8 9 14 8,13 <0,05 1,8 

B 15 9 14 8,13 <0,05 1,8 
B 35 14 21 26,89 <0,05 0,76 
DR 1 13 20 15,79 <0,05 1,3 
DR 2 15 23 27,63 <0,05 0,78 
DR 3 35 5,4 21,05 <0,05 4,4 
DR 4 12 18,7 21,71 <0,05 0,83 
DR 5 22 34 23,68 <0,05 1,66 
DR 7 9 14 16,46 <0,05 1,2 

 ïðèìå÷àíèå: ð ðàññ÷èòàíî ìåæäó ïîêàçàòåëÿìè áîëüíûõ è êîíòðîëüíîé ãðóïïû
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type I, II group – 64 patients with hyperthyroidism of Grave’s
disease and III group – 43 patients with Cushing’s disease.

Antigens of A, B, C and D loci of the HLA system were deter-
mined in all patients. HLA DR 3 was determined in 43% pa-
tients with diabetes mellitus type 1. The relative risk (RR) in
carriers of this antigen was 2,7 and HLA DR 4 in 47% patients
of the same group with RR – 4,7.

In the group with Grave’s disease HLA DR 3 was determined in
54% of patients, RR in carriers of this antigen was 4,4. In pa-

tients with Cushing’s disease was determined HLA DR 3 and
HLA DR 4 antigens with RR 3,7.

At the same time decrease in the frequency of HLA DR 2 antigen
was found in all groups of patients. The authors discussed the
problem of the predisposing role of HLA DR 3 and DR 4 anti-
gens in the development of these endocrine diseases in Georgian
population and the “protective” role of the HLA DR 2 antigen.

Key words: HLA, antigen, Georgian population, endocrine dis-
ease, relative risk.

ÐÅÇÞÌÅ

ÎÑÎÁÅÍÍÎÑÒÈ  HLA-ÔÅÏÎÒÈÏÀ  Ó  ÁÎËÜÍÛÕ  Ñ  ÍÅÊÎÒÎÐÛÌÈ
ÝÍÄÎÊÐÈÍÍÛÌÈ  ÇÀÁÎËÅÂÀÍÈßÌÈ  Â  ÃÐÓÇÈÍÑÊÎÉ  ÏÎÏÓËßÖÈÈ

Êóðäãåëèÿ Ì.Ð., Ëîáæàíèäçå Ò.Â.

Ãðóçèíñêàÿ ãîñóäàðñòâåííàÿ ìåäèöèíñêàÿ àêàäåìèÿ, êàôåäðà âíóòðåííèõ áîëåçíåé

Îáñëåäîâàíû ëèöà ãðóçèíñêîé ïîïóëÿöèè - 137 áîëüíûõ, èç
íèõ: I ãðóïïà – 30 áîëüíûõ ñ ñàõàðíûì äèàáåòîì òèï 1 (ÑÄ
òèï 1). II ãðóïïà - 64 áîëüíûõ ñ äèôôóçíûì òîêñè÷åñêèì
çîáîì (ÄÒ3), III ãðóïïà - 43 áîëüíûõ ñ áîëåçíüþ Èöåíêî-
Êóøèíãà (ÁÈÊ). Âñåì áîëüíûì áûëî ïðîâåäåíî òèïèðîâà-
íèå ïî À, Â, DR, ëîêóñàì ñèñòåìû HLA. Àññîöèàöèþ ÀÃ
HLA ñ áîëåçíÿìè îöåíèâàëè ïî âåëè÷èíå îòíîñèòåëüíîãî
ðèñêà (Relative Risk - RR). Â ãðóïïå ÑÄ I òèïà îòìå÷àåòñÿ
âûðàæåííàÿ êîððåëÿöèÿ ñ HLA DR3 (43% áîëüíûõ, 21,7% -
â êîíòðîëå) ñ RR 2,7 è DR 4 (47% áîëüíûõ, 16% - â êîíòðî-
ëå) ñ RR 4,7. Â òîæå âðåìÿ çíà÷èòåëüíî ðåæå, ÷åì â êîíò-
ðîëüíîé ãðóïïå, âñòðå÷àåòñÿ HLA DR2 (7% áîëüíûõ, 25% -
â êîíòðîëüíîé ãðóïïå) ñ RR 0,2. Äëÿ HLA DR4 è DR2 ðàçëè-
÷èÿ íîñÿò ñòàòèñòè÷åñêè äîñòîâåðíûé õàðàêòåð.

Â ãðóïïå ñ ÄÒ3 ñòàòèñòè÷åñêè äîñòîâåðíàÿ àññîöèàöèÿ áûëà
îòìå÷åíà äëÿ HLA DR3 (ó 54% áîëüíûõ, 21% - â êîíòðîëüíîé
ãðóïïå) RR=4,4 òàêæå êàê è â I ãðóïïå âûÿâëåíà îòðèöà-
òåëüíàÿ àññîöèàöèÿ ñ ÀÃDR 2 (RR=0,74). Â III ãðóïïå ñ ÁÈÊ
òàêæå îòìå÷åíî ïîâûøåíèå âñòðå÷àåìîñòè ÀÃ HLA ÄR3 è
ÄR4 (RR=3,7).

Òàêèì îáðàçîì, äëÿ öåëîãî ðÿäà ýíäîêðèííûõ ïàòîëîãèé â
ãðóçèíñêîé ïîïóëÿöèè âûÿâëåíà ñòàòèñòè÷åñêè äîñòîâåðíàÿ
àññîöèàöèÿ ñ ÀÃ HLA DR 3 è DR 4, êàê ôàêòîðà ïðåäðàñïî-
ëîæåííîñòè ê ýòèì çàáîëåâàíèÿì. Àíàëèç ìàòåðèàëà âûÿâèë
"ïðîòåêòîðíóþ" ðîëü ÀÃ HLA DR 2, êàê ôàêòîðà íèçêîé
èììóíîðåàêòèâíîñòè äëÿ ëèö ãðóçèíñêîé ïîïóëÿöèè.

Ðåöåíçåíò: ä.ì.í., ïðîô.Ë.À. Ãîìåëàóðè

Íàó÷íàÿ ïóáëèêàöèÿ
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Ñïåêòð äåéñòâèÿ òèðåîèäíûõ ãîðìîíîâ íà ìåòàáîëè-
÷åñêèå ïðîöåññû ÷ðåçâû÷àéíî øèðîê è èíèöèèðîâàí
âçàèìîäåéñòâèåì ñ êëåòî÷íîé ìåìáðàíîé. Óñòàíîâëå-
íî, ÷òî òèðåîèäíûå ãîðìîíû â ôèçèîëîãè÷åñêèõ óñëî-
âèÿõ ñïîñîáñòâóþò ñîõðàíåíèþ îïòèìàëüíîé àðõèòåê-
òîíèêè ìåìáðàí è, òåì ñàìûì, íîðìàëüíîìó èõ ôóíê-
öèîíèðîâàíèþ. Ïðè âçàèìîäåéñòâèè òèðåîèäíûõ ãîð-

ìîíîâ ñ êëåòî÷íûìè ìåìáðàíàìè èçìåíÿþòñÿ ýëåêò-
ðîôèçèîëîãè÷åñêèå õàðàêòåðèñòèêè ìåìáðàí, âåëè÷è-
íà ýëåòêòðîïîòåíöèàëîâ, ñîïðîòèâëåíèå, ïðîíèöàå-
ìîñòü è ïðîâîäèìîñòü. Èíòåãðàöèÿ ýòèõ èçìåíåíèé íà
óðîâíå îòäåëüíûõ îðãàíîâ îáóñëîâëèâàåò ÷ðåçâû÷àé-
íî áîëüøîå ðàçíîîáðàçèå â äåéñòâèè òèðåîèäíûõ ãîð-
ìîíîâ.
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Â ëèòåðàòóðå îïèñàíû èçìåíåíèÿ â ñîñòàâå ðÿäà êîì-
ïîíåíòîâ îêñèäàöèîííî-àíòèîêñèäàöèîííîé ñèñòåì
ïðè òèðåîòîêñèêîçå - óâåëè÷åíèå àêòèâíîñòè ðÿäà ôåð-
ìåíòîâ ñâÿçàííûõ ñ ìåìáðàíîé ýðèòðîöèòîâ: Na+

, K
+-

ÀÒÔ-àçû, ãëþêîçà-6-ôîñôàòäåãèäðîãåíàçû, êàòàëàçû,
Cu/Zn-ñóïåðîêñèääèñìóòàçû, ñåëåí-çàâèñèìîé ãëóòà-
òèîíðåäóêòàçû, ãëþòàòèîíåðîêñèäàçû [5], óìåíüøåíèå
â ñûâîðîòêå êîëè÷åñòâà âèòàìèíà Å, óâåëè÷åíèå ìàëîí-
äèàëüäåãèäà, à òàêæå óìåíüøåíèå â ïëàçìå êðîâè âèòà-
ìèíà Ñ è ñåëåíà [3].

Â ïîñëåäíåå âðåìÿ ìåòãåìîãëîáèí ðàññìàòðèâàåòñÿ êàê
ïîêàçàòåëü ñîñòîÿíèÿ àíòèîêñèäàíòíîé ñèñòåìû. Îïè-
ñàíû êîíôîðìàöèîííûå ñäâèãè â ìîëåêóëå ãåìîãëîáè-
íà ïîä âëèÿíèåì òîêñèíîâ, ÷åì è îáúÿñíÿåòñÿ îáðàçî-
âàíèå ìåòãåìîãëîáèíà èç ãåìîãëîáèíà äàæå â ïðèñóò-
ñòâèè êèñëîðîäà [8,9].

Öåëü èññëåäîâàíèÿ - îïðåäåëèòü ñîñòîÿíèå àíòèîêñè-
äàíòíîé ñèñòåìû ïóòåì èçó÷åíèÿ îñìîðåçèñòåíòíîñòè
ýðèòðîöèòîâ è ñîäåðæàíèÿ ìåòãåìîãëîáèíà â êðîâè ïðè
òèðåîèäíûõ ïàòîëîãèÿõ.

Ìàòåðèàë è ìåòîäû. Îñìîðåçèñòåíòíîñòü ýðèòðîöèòîâ
èçó÷àëè íà îñíîâàíèè êèíåòèêè èõ ëèçèñà. Êèíåòèêà èç-
ìåðÿëàñü âûñîêî÷óâñòâèòåëüíûì ôîòîýëåêòðîêîëîðè-
ìåòðè÷åñêèì äèôôåðåíöèàëüíûì ìåòîäîì [1]. Ñîäåð-
æàíèå ìåòãåìîãëîáèíà â êðîâè îïðåäåëÿëè ñïåêòðîñêî-
ïè÷åñêèì ìåòîäîì [2].

Íàìè èññëåäîâàíû îñìîðåçèñòåíòíîñòü ýðèòðîöèòîâ è
ñîäåðæàíèå ìåòãåìîãëîáèíà â êðîâè ó 12-è çäîðîâûõ (êîí-
òðîëüíàÿ ãðóïïà) è 49-è áîëüíûõ. Âîçðàñò èññëåäóåìûõ ëèö
(âñå æåíñêîãî ïîëà) âàðüèðîâàë â ïðåäåëàõ 37-65 ëåò.  Â
çàâèñèìîñòè îò âèäà çàáîëåâàíèÿ, áîëüíûå áûëè ðàçäåëå-
íû íà ñëåäóþùèå ãðóïïû: I - 10 áîëüíûõ ýóòèðåîèäíûì
óçëîâûì çîáîì, II - 17 áîëüíûõ óçëîâûì çîáîì (ëåãêàÿ
ôîðìà òèðåîòîêñèêîçà), III - 22 áîëüíûõ äèôôóçíûì òîê-
ñè÷åñêèì çîáîì (òÿæåëàÿ ôîðìà òèðåîòîêñèêîçà).

Ïîëó÷åííûå äàííûå îáðàáîòàíû ìåòîäîì âàðèàöèîí-
íîé ñòàòèñòèêè ñ ïðèìåíåíèåì t êðèòåðèÿ Ñòüþäåíòà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïîëó÷åííûå íàìè ðå-
çóëüòàòû îòðàæåíû â òàáëèöå è íà äèàãðàììå. Èç ïîëó-
÷åííûõ íàìè äàííûõ ñëåäóåò, ÷òî ñòåïåíü òÿæåñòè òèðå-
îòîêñèêîçà ÿâíî îòðàæàåòñÿ íà îñìîðåçèñòåíòíîñòè
ýðèòðîöèòîâ (òàáëèöà) è ñîäåðæàíèè ìåòãåìîãëîáèíà
â êðîâè (äèàãðàììà). Â ÷àñòíîñòè, ñ óâåëè÷åíèåì òÿæå-
ñòè òèðåîòîêñèêîçà ïîêàçàòåëè îñìîðåçèñòåíòíîñòè
ðåçêî ñíèæàþòñÿ, à óðîâåíü ìåòãåìîãëîáèíà â êðîâè
ïîâûøàåòñÿ. Ïðè ýóòèðåîçå ïîêàçàòåëè îñìîðåçèñòåí-
òíîñòè ýðèòðîöèòîâ, òàêæå êàê è óðîâåíü ìåòãåìîãëîáè-
íà â êðîâè, ïðèáëèæàþòñÿ ê íîðìå. Èñêëþ÷åíèå ñîñòàâ-
ëÿåò âåëè÷èíà - Ò (ñðåäíåå çíà÷åíèå îñìîðåçèñòåíòíîñ-
òè), êîòîðàÿ äîñòîâåðíî ïîíèæåíà ïî ñðàâíåíèþ ñ êîíò-
ðîëåì. Ýòè äàííûå ïîçâîëÿþò ïðåäïîëîæèòü, ÷òî, íåñìîò-
ðÿ íà ýóòèðåîèäíîå ñîñòîÿíèå îðãàíèçìà, òåíäåíöèÿ íà-
ðóøåíèÿ â àíòèîêñèäàíòíîé ñèñòåìå óæå íàáëþäàåòñÿ.

Òàáëèöà. Ïîêàçàòåëè îñìîðåçèñòåíòíîñòè ýðèòðîöèòîâ ïðè ðàçëè÷íûõ òèðåîèäíûõ ïàòîëîãèÿõ

Ãðóппû n=61 t T H L 
êîíòð. ãðóïïà 
(n=12) 95±0,48 205,5±0,76 0,02±0,007 95,5±0,3 

óçëîâîé çîá óòèðåîç 
(n=10) 

93±0,35 
ð<0,005 

190,7±0,82 
ð<0,005 

0,02±0,005 
ð<0,001 

9,07±0,5 
ð<0,001 

óçëîâîé çîá 
ëåãêèé òèðåîòîêñèêîç 
(n=17) 

87±0,5 
ð<0,001 

175,2±0,62 
ð<0,001 

0,02±0,005 
ð<0,001 

87,6±0,2 
ð<0,001 

ÄÒÇ 
òÿæåëûé òèðåîòîêñèêîç 
(n=22) 

70±0,39 
ð<0,005 

155,8±0,5 
ð<0,001 

0,03±0,005 
ð<0,005 

80,5±0,5 
ð<0,001 

 ïðèìå÷àíèå: t - âðåìÿ, ïðåäøåñòâóþùåå ãåìîëèçó; Ò - âðåìÿ, ïðîøåäøåå ñ ìîìåíòà äîáàâëåíèÿ ãåìîëèçèðó-
þùåãî âåùåñòâà â ñóñïåíçèþ ýðèòðîöèòîâ äî ðàçâèòèÿ ìàêñèìàëüíîé ñêîðîñòè ãåìîëèçà, ñîîòâåòñòâó-
åò ñðåäíåìó çíà÷åíèþ ðåçèñòåíòíîñòè èññëåäóåìûõ ýðèòðîöèòîâ; Í - îïòè÷åñêàÿ åäèíèöà â ñåê., âûðàæà-
åò ìàêñèìàëüíóþ èíòåíñèâíîñòü ðàñïàäà ýðèòðîöèòîâ; L - ñòåïåíü ãåòåðîãåííîñòè ýðèòðîöèòîâ

Ïî ïîñëåäíèì ëèòåðàòóðíûì äàííûì â ôîðìèðîâàíèè
òèðåîòîêñè÷åñêîãî ñèíäðîìà çíà÷èòåëüíàÿ ðîëü ïðè-
íàäëåæèò îñëàáëåíèþ àíòèîêñèäàíòíîãî ñòàòóñà îðãà-
íèçìà: ðåçêîå óâåëè÷åíèå ñâîáîäíûõ ðàäèêàëîâ è ñíè-
æåíèå óðîâíÿ â êðîâè ìîùíûõ àíòèîêñèäàíòîâ - âèòà-
ìèíîâ Å è Ñ [10]. Âûøåóêàçàííûå ñäâèãè âûçûâàþò èí-
òåíñèôèêàöèþ ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ [4]. Ðå-

çóëüòàòîì ýòèõ ñëîæíûõ ïðåâðàùåíèé ÿâëÿåòñÿ ïîâðåæ-
äåíèå ìåìáðàí ýðèòðîöèòîâ.

Â èññëåäîâàíèè íàìè âïåðâûå èñïîëüçîâàíû ìåòîäû
îïðåäåëåíèÿ îñìîðåçèñòåíòíîñòè ýðèòðîöèòîâ è ñîäåð-
æàíèÿ ìåòãåìîãëîáèíà â êðîâè ïðè òèðåîèäíûõ ïàòî-
ëîãèÿõ.
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Äèàãðàììà. Óðîâåíü ñîäåðæàíèÿ ìåòãåìîãëîáèíà â
êðîâè ïðè ðàçëè÷íûõ òèðåîèäíûõ ïàòîëîãèÿõ

Ïîëó÷åííûå íàìè ðåçóëüòàòû âïîëíå ñîãëàñóþòñÿ ñ
äàííûìè ðÿäà àâòîðîâ [3,10] î ñäâèãàõ â àíòèîêñèäàíò-
íîé ñèñòåìå è èçìåíåíèÿõ êîíöåíòðàöèè ìåòãåìîãëî-
áèíà â êðîâè, êàê èíäèêàòîðà ñîñòîÿíèÿ ýòîé ñèñòåìû.
Ðåçóëüòàòû åùå ðàç äîêàçûâàþò ÷óâñòâèòåëüíîñòü àí-
òèîêñèäàíòíîé ñèñòåìû ê òîêñè÷åñêèì ñîñòîÿíèÿì, â
÷àñòíîñòè - òèðåîòîêñèêîçó.
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SUMMARY

METHEMOGLOBIN  AND  OSMORESISTANCE  OF
ERYTHROCYTES  IN  PATIENTS  WITH  DIFFERENT
TYPES  OF  GOITER

Keshelava M., Merkviladze N., Margvelani G., Tushura-
shvili P., Golashvili L.

Department of Medical Chemistry, Tbilisi State Medical University

The purpose of this study was to determine the level of methe-
moglobin in the blood and osmoresistance of erythrocytes in
patients with different types of goiter and control subjects. In-
vestigated parameters indicate to the antioxidant status of hu-
man organism.

We examined 12 healthy controls and 49 hyperthyroid patients:
17 patients with nodular goiter (mild thyrotoxicosis), 22 pa-
tients with diffuse toxic goiter (high level of thyrotoxicosis) and
10 - with euthyroid nodule goiter. Osmoresistance of erythro-
cytes was measured by differential photoelectrocolorymetric
method and methemoglobin - by spectroscopic method.

We had received significant correlation between the level of methe-
moglobin, osmoresistance of erythrocytes and the degree of thyro-
toxicosis. The results once again prove sensitivity of antioxidant
status in response to toxicity, in particular against thyrotoxicosis.

Key words: methemoglobin, osmoresistance, thyrotoxicosis,
oxidative stress.

ÐÅÇÞÌÅ

ÌÅÒÃÅÌÎÃËÎÁÈÍ  È  ÎÑÌÎÐÅÇÈÑÒÅÍÒÍÎÑÒÜ
ÝÐÈÒÐÎÖÈÒÎÂ   ÏÐÈ   ÐÀÇËÈ×ÍÛÕ   ÒÈÐÅÎÈÄÍÛÕ
ÏÀÒÎËÎÃÈßÕ

Êåøåëàâà Ì.Ä., Ìåðêâèëàäçå Í.Ç., Ìàðãâåëàíè Ã.Ï.,
Òóøóðàøâèëè Ï.Ð., Ãîëàøâèëè Ë.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
êàôåäðà ìåäèöèíñêîé õèìèè

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå óðîâíÿ
ìåòãåìîãëîáèíà â êðîâè è îñìîðåçèñòåíòíîñòè ýðèòðîöèòîâ
ïðè ðàçëè÷íûõ ïàòîëîãèÿõ ùèòîâèäíîé æåëåçû. Èçó÷åííûå
íàìè ïàðàìåòðû ÿâëÿþòñÿ ïîêàçàòåëÿìè ñîñòîÿíèÿ àíòèîê-
ñèäàíòíîé ñèñòåìû îðãàíèçìà.

Íàìè èññëåäîâàíû 12 çäîðîâûõ è 49 áîëüíûõ ðàçëè÷íûìè
òèðåîèäíûìè ïàòîëîãèÿìè â âîçðàñòå37-65 ëåò: 17 áîëüíûõ
óçëîâûì çîáîì (ëåãêèé òèðåîòîêñèêîç), 22 áîëüíûõ äèô-
ôóçíûì òîêñè÷åñêèì çîáîì (òÿæåëàÿ ôîðìà òèðåîòîêñèêî-
çà) è 10 áîëüíûõ ýóòèðåîèäíûì óçëîâûì çîáîì. Îñìîðåçè-
ñòåíòíîñòü ýðèòðîöèòîâ îïðåäåëÿëè ôîòîýëåêòðîêîëîðèìåò-
ðè÷åñêèì äèôôåðåíöèàëüíûì ìåòîäîì, à ñîäåðæàíèå ìåòãå-
ìîãëîáèíà â êðîâè - ñïåêòðîñêîïè÷åñêèì ìåòîäîì.

Íàìè âûÿâëåíî, ÷òî ñòåïåíü òÿæåñòè òèðåîòîêñèêîçà îòðà-
æàåòñÿ íà ïîêàçàòåëÿõ ìåòãåìîãëîáèíà â êðîâè è íà îñìîðå-
çèñòåíòíîñòü ýðèòðîöèòîâ. Ðåçóëüòàòû åùå ðàç äîêàçûâàþò
÷óâñòâèòåëüíîñòü àíòèîêñèäàíòíîé ñèñòåìû ê òîêñè÷åñêèì
ñîñòîÿíèÿì, â ÷àñòíîñòè - ê òèðåîòîêñèêîçó.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ðàïàâà Ý.À.
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Àìåáèàç – èíôåêöèÿ, âûçûâàåìàÿ ïðîñòåéøèì ïàðà-
çèòîì ãàñòðîýíòåðàëüíîãî òðàêòà - Entamoeda
histolytica, ðàñïðîñòðàíåííàÿ ïðåèìóùåñòâåííî â ðàç-
âèâàþùèõñÿ ñòðàíàõ. Èç ïåðâè÷íîãî î÷àãà – êèøå÷íè-
êà, àìåáà ãåìàòîãåííûì ïóòåì ÷àñòî ïîïàäàåò â ïå÷åíü,
âûçûâàÿ ïàòîëîãè÷åñêèå ïðîöåññû: àìåáíûé ãåïàòèò
(áåç íàãíîåíèÿ) è àáñöåññ.

Îñîáûé èíòåðåñ ïðåäñòàâëÿþò ìåõàíèçìû ìîäóëÿöèè
ïàðàçèòàìè èììóííîãî îòâåòà õîçÿèíà. Îñíîâíûìè
ïîñðåäíèêàìè ýòîé ìîäóëÿöèè ÿâëÿþòñÿ íåéòðîôè-
ëû è ìàêðîôàãè, ñêàïëèâàþùèåñÿ â îáëàñòè ïîâðåæ-
äåíèÿ. Îñíîâîé áàêòåðèîöèäíîãî äåéñòâèÿ íåéòðî-
ôèëîâ ÿâëÿåòñÿ èíòåíñèâíîå îáðàçîâàíèå ñâîáîäíûõ
ðàäèêàëîâ àçîòà è êèñëîðîäà, èçáûòîê êîòîðûõ ñïî-
ñîáñòâóåò ðàçâèòèþ îêñèãåííîãî è íèòðîãåííîãî
ñòðåññà â îðãàíèçìå.

Â ñâÿçè ñ ýòèì öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü
óñòàíîâëåíèå îñîáåííîñòåé îêèñëèòåëüíîãî ìåòàáî-
ëèçìà ïðè àìåáèàçå.

Ìàòåðèàë è ìåòîäû. Èññëåäîâàíà ïðî- è àíòèîêñèäàí-
òíàÿ ñèñòåìà êðîâè 20-è ïàöèåíòîâ, áîëüíûõ àìåáèà-
çîì ñ àáñöåññîì ïå÷åíè, íàõîäÿùèõñÿ íà ëå÷åíèè â
èíôåêöèîííîé áîëüíèöå ã. Òáèëèñè. Â êà÷åñòâå êîíò-
ðîëÿ èñïîëüçîâàëàñü êðîâü ïðàêòè÷åñêè çäîðîâûõ äî-
íîðîâ (25 ÷åëîâåê).

Ñ öåëüþ èññëåäîâàíèÿ èçìåíåíèé îêèñëèòåëüíîãî ìå-
òàáîëèçìà ïðè àìåáèàçå êðîâü çàìîðàæèâàëè â æèä-
êîì àçîòå (-196°Ñ). Ñïåêòðû ÝÏÐ êðîâè èçìåðÿëèñü íà
ðàäèîñïåêòðîìåòðå ÐÝ-1307 (Ðîññèÿ) ñ ÷àñòîòîé ìèê-
ðîâîëíîâîãî èçëó÷åíèÿ 9á77 GHz, ñíàáæåííîì êîìïü-
þòåðíîé ïðîãðàììîé íàêîïëåíèÿ ñèãíàëîâ. Â êâàðöå-
âîì ñîñóäå Äüþàðà ïðè òåìïåðàòóðå æèäêîãî àçîòà. Â
êðîâè ðåãèñòðèðîâàëè ñèãíàëû ÝÏÐ ïîêàçàòåëåé ïðî-
îêñèäàíòíîé (èîíîâ ñ ïåðåìåííîé âàëåíòíîñòüþ (Mn2+

(g1=2,14), Fe2+ (g=2,37, ∆H=350Ãñ), Ìî5+(g=1,97), ìåòãå-
ìîãëîáèíà (MetHb) g=6,0) è àíòèîêñèäàíòíîé (öåðóëîï-

ëàçìèíà (g=2,05), Fe3+-òðàíñôåððèíà (g=4,3)) ñèñòåì, à
òàêæå êîìïëåêñîâ îêñèäà àçîòà ñ íåãåìîâûì æåëåçîì
(FeSNO, g=1,94) [2]. Ðåãèñòðàöèÿ ñïåêòðîâ ïðîèçâîäè-
ëàñü ïðè àìïëèòóäå ìîäóëÿöèè 0,6 ìT, ìîùíîñòè ìèê-
ðîâîëíîâîãî èçëó÷åíèÿ 100 ìÂò.

Äëÿ îïðåäåëåíèÿ ñîäåðæàíèÿ îêñèäà àçîòà (NO) â êðî-
âè èñïîëüçîâàëè ñïèí-ëîâóøêó äèýòèëäèòèîêàðáàìàò
Na (DETC) (SIGMA). Êðîâü èíêóáèðîâàëàñü ñ DETC (500
ìã/êã) è Fe2+-öèòðàòîì (50 ìãFeSO4+

. 6H2O+ 250 ìã öèò-
ðàòà íàòðèÿ êã-1) [4] (â äîçå 1,75 ìã/ìë êðîâè) â òå÷åíèå
3-õ ìèíóò ïðè êîìíàòíîé òåìïåðàòóðå. Ñïåêòðû ÝÏÐ
êîìïëåêñîâ NO-Fe2+-(DETC)2

 ðåãèñòðèðîâàëè ïðè òåì-
ïåðàòóðå æèäêîãî àçîòà è çíà÷åíèè ìèêðîâîëíîâîé
ìîùíîñòè 20 ìÂò [1].

Äëÿ îïðåäåëåíèÿ ñîäåðæàíèÿ ñóïåðîêñèäðàäèêàëîâ
(Î2

-) â êðîâè èñïîëüçîâàëè ñïèí-ëîâóøêó 5,5 äèìåòèë-
1-ïðîëèí-N-îêñèä (DMPO) (SIGMA). Êðîâü èíêóáèðî-
âàëè ñ DMPO (50 mM íà 1ìë êðîâè) â òå÷åíèå 3-õ ìèíóò
ïðè êîìíàòíîé òåìïåðàòóðå [13]. Ñïåêòðû ÝÏÐ ðåãèñò-
ðèðîâàëè ïðè êîìíàòíîé òåìïåðàòóðå è çíà÷åíèè ìèê-
ðîâîëíîâîé ìîùíîñòè 20 ìÂò.

Ïîëó÷åííûå ðåçóëüòàòû ñòàòèñòè÷åñêè îáðàáîòàíû ïî
t-êðèòåðèþ Ñòüþäåíòà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Â òàáëèöå ïðåäñòàâëåíû
äàííûå îá èçìåíåíèè ïàðàìàãíèòíûõ öåíòðîâ êðîâè
áîëüíûõ àìåáèàçîì ñ àáñöåññîì ïå÷åíè. Êàê ñëåäóåò èç
äàííûõ, ïðèâåäåííûõ â òàáëèöå, ïðè àìåáèàçå èíòåíñèâ-
íîñòü ÝÏÐ ñèãíàëà îêèñëåííîãî öåðóëîïëàçìèíà óâåëè-
÷èâàåòñÿ íà 55%, à Fe3+òðàíñôåðèíà óìåíüøàåòñÿ íà 21%
ïî ñðàâíåíèþ ñ êîíòðîëüíûìè çíà÷åíèÿìè; èíòåíñèâ-
íîñòü ñèãíàëà ÝÏÐ ñâîáîäíîãî îêñèäà àçîòà óâåëè÷èâà-
åòñÿ íà 37,5 %, ïî ñðàâíåíèþ ñ êîíòðîëüíûìè çíà÷åíèÿ-
ìè. Ïðè àìåáèàçå â ñïåêòðå ÝÏÐ êðîâè ðåãèñòðèðóþòñÿ
èíòåíñèâíûå ñèãíàëû ìåòãåìîãëîáèíà, èîíîâ Mn2+ è
Fe2+, êîìïëåêñîâ îêñèäà àçîòà ñ íåãåìîâûì æåëåçîì, à
òàêæå ñèãíàëû ñóïåðîêñèäðàäèêàëîâ (O2

-).

Íàó÷íàÿ ïóáëèêàöèÿ

ÐÎËÜ ÎÊÑÈÃÅÍ-ÍÈÒÐÎÃÅÍÍÎÃÎ ÑÒÐÅÑÑÀ Â ÏÀÒÎÃÅÍÅÇÅ ÀÌÅÁÈÀÇÀ

×èêîáàâà Ã.È., Ñàíèêèäçå Ò.Â.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà õèðóðãèè

Òàáëèöà. Èçìåíåíèå ïàðàìàãíèòíûõ öåíòðîâ êðîâè ïàöèåíòîâ ñ àìåáèàçîì (I ìì/ìã)
 NO O2

- MetHb FeSNO Fe3+òð цп Mn2+ Fe 2+ 
êîíòðîëü 16,0±0,9 - - - 30,0±1,5 20,0±0,8 - - 
àìåáèàç ñ 
àáñöåññîì 

22,0±1,2 
ð<0,001 5,0±0,5 15,9±1,5 9,9±2,0 23,8±1,2 

p<0,001 
31,2±1,5 
p<0,001 10,5±1,1 29,2±2,0 
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Â ëèòåðàòóðå ïîñëåäíèõ ëåò ïîêàçàíî, ÷òî âîñïàëåíèå
êèøå÷íèêà ïðè àìåáèàçå ÿâëÿåòñÿ ðåçóëüòàòîì êîìï-
ëåêñà âçàèìîäåéñòâèé èììóííûõ è íå èììóííûõ êëå-
òîê, âêëþ÷àÿ ýïèòåëèàëüíûå, ýíäîòåëèàëüíûå, íåðâíûå
êëåòêè, à òàêæå êîìïîíåíòû ýêñòðàêëåòî÷íîãî ìàòðèê-
ñà [5]. Èññëåäîâàíèÿ èììóíèòåòà ñëèçèñòîé îáîëî÷êè
äîêàçàëè ñïîñîáíîñòü ýïèòåëèàëüíûõ êëåòîê ýêñïðåñ-
ñèðîâàòü öåëûé ðÿä èììóíîëîãè÷åñêè àêòèâíûõ öèòî-
êèíîâ è ðàñòâîðèìûõ ôàêòîðîâ, âêëþ÷àÿ èíòåðëåéêèí-
8 (IL-8), monocyte chemoattractant prîtein 1, granulocyte-
macrophage colony-stimulating factor è tumor necrosis
factor-á (TNF-á) [10,14]. Ñ÷èòàåòñÿ, ÷òî óâåëè÷åíèå ñåê-
ðåöèè IL-8 ïðîèñõîäèò â îòâåò íà âûñâîáîæäåíèå IL-1á
êëåòêàìè, ïðåòåðïåâøèìè ëèçèñ ïðè âçàèìîäåéñòâèè
E. histolytica â ðåçóëüòàòå àäãåçèè òðîôîçîèòîâ ê ëåêòè-
íó Gal-GulNAc ïðè óâåëè÷åíèè êîíöåíòðàöèè èîíîâ Ca2+

[10] èëè â îòñóòñòâèè êîíòàêòà ñ òðîôîçîèòàìè [14]. Òà-
êèì îáðàçîì, ïîìèìî àáñîðáöèîííîé è ñåêðåòîðíîé
ôóíêöèé, ýïèòåëèàëüíûå êëåòêè ñëèçèñòîé îáîëî÷êè
êèøå÷íèêà ïðîÿâëÿþò ñïîñîáíîñòü ó÷àñòâîâàòü â ðå-
àêöèÿõ âðîæäåííîé è ïðèîáðåòåííîé èììóííîé ñèñ-
òåì îðãàíèçìà õîçÿèíà.

Èíôèëüòðàöèÿ êëåòîê âîêðóã âòîðæåíèÿ àìåáû âûçû-
âàåò ëèçèñ ñ ïîñëåäóþùèì íåêðîçîì òêàíè. Îáû÷íî,
ïðè ìèêðîáíûõ è ïàðàçèòàðíûõ èíôåêöèÿõ àêòèâèðî-
âàííûå íåéòðîôèëû, áûñòðî ñêàïëèâàþùèåñÿ âîêðóã
î÷àãà ïîðàæåíèÿ, âûçûâàþò ãèáåëü âòîðãíóâøèõñÿ ìèê-
ðîîðãàíèçìîâ Î2-çàâèñèìûìè è íåçàâèñèìûìè ìåõà-
íèçìàìè: ïîñðåäñòâîì îêèñëèòåëüíîãî âçðûâà, óñèëåí-
íîé ãåíåðàöèè NO è äðóãèõ öèòîòîêñè÷íûõ ìîëåêóë.
Ãèïåðïðîäóêöèÿ ñóïåðîêñèäðàäèêàëîâ, âûÿâëåííàÿ
íàìè ìåòîäîì ÝÏÐ ïðè àìåáèàçå, èíèöèèðóåò ïåðîê-
ñèäíîå îêèñëåíèå ëèïèäîâ (ÏÎË), îáóñëàâëèâàþùåå íà-
ðóøåíèå öåëîñòíîñòè êëåòî÷íûõ è ñóáêëåòî÷íûõ ìåì-
áðàí. Â íàøèõ èññëåäîâàíèÿõ èíòåíñèôèêàöèÿ ïðîöåñ-
ñîâ ÏÎË ïîäòâåðäèëàñü ïîÿâëåíèåì â ñïåêòðå ÝÏÐ êðî-
âè èññëåäîâàííûõ ïàöèåíòîâ ñèãíàëîâ-ìàðêåðîâ äåñò-
ðóêöèè êëåòî÷íûõ ìåìáðàí, èîíîâ Mn2+ è ìåòãåìîãëî-
áèíà, ÿâëÿþùåãîñÿ ïîêàçàòåëåì ãåìîëèçà ýðèòðîöèòîâ
è èñòî÷íèêîì âûñâîáîæäåíèÿ ñâîáîäíûõ èîíîâ æåëå-
çà â ïëàçìå êðîâè. Èçáûòî÷íîå êîëè÷åñòâî ñóïåðîêñè-
äà ñïîñîáñòâóåò òàêæå âûñâîáîæäåíèþ èîíîâ Fe3+ èç
æåëåçîñâÿçûâàþùèõ áåëêîâ, ôåððèòèíà, òðàíñôåððè-
íà è ëàêòîôåððèíà èõ âîññòàíàâëåíèþ äî Fe2+. Êðîìå
òîãî, èñòî÷íèêàìè èîíîâ ñâîáîäíîãî æåëåçà ïðè àìå-
áèàçå ñ àáñöåññîì ïå÷åíè ìîãóò áûòü æåëåçîñåðíûå è
ãåìñîäåðæàùèå áåëêè ìèòîõîíäðèé âñëåäñòâèå èíòåí-
ñèâíîé äåñòðóêöèè ãåïàòîöèòîâ, êîòîðûå ÿâëÿþòñÿ âàæ-
íåéøèì äåïî æåëåçà â îðãàíèçìå.

Äâóõâàëåíòíûå èîíû æåëåçà è ìàðãàíöà ÿâëÿþòñÿ ìîù-
íûìè ïðîìîòîðàìè ñâîáîäíîðàäèêàëüíîãî îêèñëåíèÿ.
Èíòåíñèôèêàöèÿ ïðîöåññîâ ñâîáîäíîðàäèêàëüíîãî
îêèñëåíèÿ â êðîâè áîëüíûõ ñ àìåáèàçîì îáóñëàâëèâà-
åò èíàêòèâàöèþ àíòèîêñèäàíòíîé ñèñòåìû êðîâè, ÷òî

ïðîÿâëÿåòñÿ óâåëè÷åíèåì èíòåíñèâíîñòè ñèãíàëà îêèñ-
ëåííîãî öåðóëîðïëàçèíà è óìåíüøåíèåì èíòåíñèâíî-
ñòè ñèãíàëà Fe 3+-òðàíñôåððèíà â ÝÏÐ ñïåêòðå êðîâè
ïàöèåíòîâ ñ àìåáèàçîì. Êàê èçâåñòíî, öåðóëîïëàçìèí -
âàæíåéøèé àíòèîêñèäàíòíûé ôåðìåíò ñûâîðîòêè êðî-
âè. Ïîìèìî äåòîêñèêàöèè ñâîáîäíîðàäèêàëüíûõ ôîðì
êèñëîðîäà, îí ó÷àñòâóåò â îêèñëåíèè äâóõâàëåíòíîãî
æåëåçà è âêëþ÷åíèè ïîñëåäíåãî â àïîòðàíñôåððèí.
Ýòèì ïóòåì ïðîèñõîäèò óäàëåíèå èîíîâ ñâîáîäíîãî
æåëåçà èç ïëàçìû êðîâè è ïðåâåíöèÿ èíòåíñèôèêàöèè
ïðîöåññîâ ñâîáîäíîðàäèêàëüíîãî îêèñëåíèÿ â îðãàíèç-
ìå. Èíàêòèâàöèÿ ñèñòåìû öåðóëîïëàçìèí – Fe3+-òðàíñ-
ôåððèí è íàêîïëåíèå èîíîâ ñâîáîäíîãî æåëåçà â êðî-
âè ïðè àìåáèàçå óñèëèâàåò èíòåíñèâíîñòü ñâîáîäíî-
ðàäèêàëüíîãî îêèñëåíèÿ â îðãàíèçìå.

Êàê èçâåñòíî, íåéòðîôèëèíäóöèðîâàííûå ñâîáîäíûå
ðàäèêàëû êèñëîðîäà áîëüøåé ÷àñòüþ íå ñïîñîáíû îáåç-
âðåäèòü E. Histolytica [11], ÷òî, âîçìîæíî, îáóñëîâëåíî
ñïîñîáíîñòüþ ýòèõ ïàðàçèòîâ çàùèùàòüñÿ îò îêèñëè-
òåëüíîãî âçðûâà ïîñðåäñòâîì âûñîêîàêòèâíîé àíòèîê-
ñèäàíòíîé ñèñòåìû, ïðåäñòàâëåííîé æåëåçîñîäåðæà-
ùåé ñóïåðîêñèääèñìóòàçîé è áèôóíêöèîíàëüíîé
NADPH- ôëàâèí îêñèäîðåäóêòàçîé [6]. Îòñóòñòâèå êà-
òàëàçû ó àìåáû êîìïåíñèðóåòñÿ íàëè÷èåì â íåé áîãà-
òîãî öèñòåèíîì ïðîòåèíà 29 kDa, îáåñïå÷èâàþùåãî
ýëèìèíàöèþ Í2Î2 [6]. Òàêèì îáðàçîì, ïàðàçèò E.
histolytica îáëàäàåò ìåõàíèçìîì, ïîçâîëÿþùèì åìó
çàùèùàòü ñåáÿ êàê îò öèòîòîêñè÷åñêèõ ìîëåêóë, âûñâî-
áîæäàåìûõ íåéòðîôèëàìè, òàê è ñâîèõ ñîáñòâåííûõ
ëèçèðóþùèõ ïåïòèäîâ.

Ðåçêîå óâåëè÷åíèå ñîäåðæàíèÿ îêñèäà àçîòà â êðîâè
áîëüíûõ àìåáèàçîì ñ àáñöåññîì ïå÷åíè ÿâëÿåòñÿ ðå-
çóëüòàòîì íåéòðîôèëèíäóöèðîâàííîãî íèòðîãåííîãî
ñòðåññà. Êàê èçâåñòíî, îïðåäåëåííûå êîíöåíòðàöèè NO
îáëàäàþò ñïîñîáíîñòüþ èíãèáèðîâàòü ðàçâèòèå ïàðà-
çèòîâ, â òîì ÷èñëå Entamoeda histolytica. Îêàçàëîñü, ÷òî
ãàëàêòîçà-ëåêòèí E. histolytica ñòèìóëèðóåò èíòåðôå-
ðîí-ã-àêòèâèðîâàííûå ìàêðîôàãè ê óíè÷òîæåíèþ òðî-
ôîçîèòîâ ïîñðåäñòâîì TNF-á-èíäóöèðîâàííîé ïðîäóê-
öèè NO [8]. Ìàêðîìîëåêóëÿðíûìè ìèøåíÿìè NO ÿâ-
ëÿþòñÿ öèñòåèíîâûå ïðîòåàçû ïàðàçèòîâ, êîòîðûå èã-
ðàþò ñóùåñòâåííóþ ðîëü â èõ æèçíåííîì öèêëå è âçàè-
ìîäåéñòâèè ñ îðãàíèçìîì õîçÿèíà [3]. Âûñîêàÿ ðåàê-
òèâíîñòü NO c öèñòåèíîâûìè ïðîòåàçàìè âêëþ÷àåò èõ
S-íèòðîçèëèðîâàíèå è îáðàçîâàíèå äèñóëüôèäîâ ñ ïîñ-
ëåäóþùåé óòðàòîé ôåðìåíòàòèâíîé àêòèâíîñòè ïîñëå-
äíèìè [3]; íå èñêëþ÷åíî òàêæå íåîáðàòèìîå ñâÿçûâà-
íèå NO ñ ôåðìåíòàìè-ìîëåêóëÿðíûìè ìèøåíÿìè ïà-
ðàçèòîâ (ðèáîíóêëåîòèäðåäóêòàçà, àêîíèòàçà, àëüäîëà-
çà, öèòîõðîì C îêñèäàçà, öèòîõðîì Ð-450) [8]. Èìåííî
âçàèìîäåéñòâèå îêñèäà àçîòà ñ SH ãðóïïàìè öèñòåèíî-
âûõ ïðîòåàç, âûäåëåííûõ ïàðàçèòàìè è èîíàìè ñâîáîä-
íîãî æåëåçà (Fe2+), â èçáûòêå ïðèñóòñòâóþùåãî â êðîâè
áîëüíûõ àìåáèàçîì, âîçìîæíî, îáóñëàâëèâàåò îáðà-
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çîâàíèå êîìïëåêñîâ FeSNO, âûÿâëåííûõ íàìè â êðîâè
èññëåäîâàííûõ ïàöèåíòîâ. Îäíàêî, â íåêîòîðûõ ñëó÷à-
ÿõ ñïîíòàííàÿ, íåðåãóëèðóåìàÿ ïðîäóêöèÿ NO âî âðå-
ìÿ ïàðàçèòàðíîé èíôåêöèè îêàçûâàåòñÿ íåäîñòàòî÷íîé
äëÿ ïðåîäîëåíèÿ èíòåðâåíöèè ïàðàçèòîâ è, íàïðîòèâ,
îáóñëàâëèâàåò ãåíåðàëèçàöèþ èíôåêöèè è äèñôóíêöèþ
êëåòîê è òêàíåé [8].

Òàêèì îáðàçîì, íà îñíîâàíèè àíàëèçà äàííûõ ëèòåðàòó-
ðû è ðåçóëüòàòîâ ñîáñòâåííûõ èññëåäîâàíèé, ìîæíî çàê-
ëþ÷èòü, ÷òî â îðãàíèçìå áîëüíûõ àìåáèàçîì ñ àáñöåñ-
ñîì èìååò ìåñòî èíòåíñèôèêàöèÿ îêñèãåí-íèòðîãåííî-
ãî ñòðåññà, èíäóöèðîâàííîãî àêòèâèðîâàííûìè íåéòðî-
ôèëàìè, ñêîïèâøèìèñÿ â î÷àãå ïîðàæåíèÿ, âîçíèêøåì
ïðè âòîðæåíèè àìåáû. Ñðàâíèòåëüíî íèçêàÿ ýôôåêòèâ-
íîñòü íåéòðîôèëèíäóöèðîâàííîãî îêèñëèòåëüíîãî âçðû-
âà ïðè àìåáèàçå, îò÷àñòè îáóñëîâëåííàÿ íàëè÷èåì âû-
ñîêîàêòèâíîé àíòèîêñèäàíòíîé ñèñòåìû ó ýòèõ ïàðàçè-
òîâ, è âûñîêàÿ ÷óâñòâèòåëüíîñòü èõ ê îêñèäó àçîòà îáóñ-
ëàâëèâàåò ïåðñïåêòèâíîñòü èñïîëüçîâàíèÿ ïðåïàðàòîâ-
äîíîðîâ NO è ìîäóëÿòîðîâ èíòåíñèâíîñòè îáðàçîâàíèÿ
NO â îðãàíèçìå õîçÿèíà ïðè ëå÷åíèè ïàðàçèòàðíûõ èí-
ôåêöèé.
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SUMMARY

THE  ROLE  OF  OXYGEN-NITROGEN  STRESS  IN
PATHOGENY  OF  AMOEBIASIS

Chikobava G., Sanikidze T.

Tbilisi State Medical University

The goal of present investigation was determining peculiarities
of oxidation metabolism in the case amoebiasis. The activity of
pro- and anti-oxidative systems and content of NO in the blood
of the patients with abscess, which developed in hepatic amoe-
biasis, has been studied. It was shown that in the patients’ or-
ganism an increased generation of the free radicals of oxygen and
nitrogen does occur. Intensification of peroxidation of the lipids
(POL) and inactivation of antioxidation system of the organism
were observed as well. Intensifying of the oxygen-nitrogen stress
in the organism of the patients with amoebiasis, is induced by
the activated neutrophyls accumulated in the focus of injury,
which developed during invasion of amoebas. Low efficiency of
the neutrophyl-induced oxidation explosion in amoebiasis, part-
ly is determined by the highly active anti-oxidative system of
these parasites. Their sensitivity to NO, allows suggesting of
implementation of preparations - NO donors and modulators of
NO production in the host organism, in treatment of the parasit-
ic infections.

Key words: amoebiasis, superoxide-radical, nitric oxide, oxida-
tive stress.

ÐÅÇÞÌÅ

ÐÎËÜ  ÎÊÑÈÃÅÍ-ÍÈÒÐÎÃÅÍÍÎÃÎ  ÑÒÐÅÑÑÀ  Â
ÏÀÒÎÃÅÍÅÇÅ  ÀÌÅÁÈÀÇÀ

×èêîáàâà Ã.È., Ñàíèêèäçå Ò.Â.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,-
êàôåäðà õèðóðãèè

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü óñòàíîâëåíèå îñîáåííîñòåé îêèñ-
ëèòåëüíîãî ìåòàáîëèçìà ïðè àìåáèàçå. Èññëåäîâàíû àêòèâ-
íîñòü ïðî- è àíòèîêñèäàíòíîé ñèñòåì è ñîäåðæàíèå NO â êðî-
âè áîëüíûõ àìåáèàçîì ñ àáñöåññîì ïå÷åíè. Ïîêàçàíî, ÷òî â
îðãàíèçìå áîëüíûõ èìååò ìåñòî óñèëåííàÿ ãåíåðàöèÿ ñâîáîä-
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íûõ ðàäèêàëîâ êèñëîðîäà è àçîòà, èíòåíñèôèêàöèÿ ïðîöåññîâ
ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ (ÏÎË) è èíàêòèâàöèÿ àíòè-
îêñèäàíòíîé ñèñòåìû êðîâè. Èíòåíñèôèêàöèÿ îêñèãåí-íèòðî-
ãåííîãî ñòðåññà â îðãàíèçìå áîëüíûõ àìåáèàçîì èíäóöèðîâà-
íà àêòèâèðîâàííûìè íåéòðîôèëàìè, ñêîïèâøèìèñÿ â î÷àãå
ïîðàæåíèÿ, âîçíèêøåì ïðè âòîðæåíèè àìåáû. Ñðàâíèòåëüíî
íèçêàÿ ýôôåêòèâíîñòü íåéòðîôèëèíäóöèðîâàííîãî îêèñëè-

òåëüíîãî âçðûâà ïðè àìåáèàçå, îò÷àñòè îáóñëîâëåíà íàëè÷è-
åì âûñîêîàêòèâíîé àíòèîêñèäàíòíîé ñèñòåìû ó ýòèõ ïàðàçè-
òîâ. Âûñîêàÿ ÷óâñòâèòåëüíîñòü èõ ê îêñèäó àçîòà îáóñëàâëè-
âàåò ïåðñïåêòèâíîñòü èñïîëüçîâàíèÿ ïðåïàðàòîâ, äîíîðîâ NO
è ìîäóëÿòîðîâ èíòåíñèâíîñòè îáðàçîâàíèÿ NO â îðãàíèçìå
õîçÿèíà ïðè ëå÷åíèè ïàðàçèòíûõ èíôåêöèé.

Ðåöåíçåíò: ä.ì.í., ïðîô. Í.À. Àíòåëàâà

Íàó÷íàÿ ïóáëèêàöèÿ

THE METHOD OF MELANOCYTES ISOLATION

Durglishvili N., Apridonidze K., Tevzadze M., Berishvili E.

Georgian State Medical Academy

As one of the most prevalent pigment cell disorders of the
skin, vitiligo is characterized by depigmented macules that
may appear anywhere on the body, but mainly on sites of
movement and friction. Approximately 1% of the world
population experiences this disease, whose psychosocial
impact is often underestimated [1-3]. Onset may occur at
any age, but the incidence usually peaks in the second
and third decades of life. Patterns of distribution of the
disease include the generalized, acral or acrofacial, local-
ized, and segmental types. The generalized distribution is
the most common pattern and is characterized by symmet-
rically distributed areas of depigmentation. Segmental viti-
ligo is the least common pattern and occurs in a dermatom-
al or quasi-dermatomal distribution, often following the
distribution of the trigeminal nerve. The course of the dis-
ease is unpredictable. Vitiliginous skin lesions may remain
stable or slowly progress for years. In some instances,
however, patients undergo rapid, complete depigmenta-
tion in 1 or 2 years.

Vitiligo is one of the most psychologically devastating
skin diseases [4,5]. The psychological effects of vitiligo
are influenced and exacerbated by societal perceptions of
skin disfigurement and irregularities in skin color. Patients
with vitiligo experience low self-esteem, job discrimina-
tion, depression, and embarrassment in social and sexual
relationships [6].

There are several possible approaches in the management
of vitiligo. Some patients can be reassured simply by ex-
plaining the nature of the skin condition and by giving
advice on the use of camouflage products and sun-protec-
tive measures. In others, especially in the dark-skinned
population, vitiligo may cause disfigurement that can lead

to serious impairment of the quality of life. In certain cul-
tures, patients with vitiligo are still regarded as social out-
casts. For these groups of patients, active treatment can
be considered.

Nonsurgical repigmentation therapies represent the first-
line active treatment modality in vitiligo. Currently best
studied and therefore most applied are oral and topical
psoralen plus UV-A (PUVA), phenylalanine plus UV-A, oral
and topical khellin plus UV-A, UV-B narrowband and broad-
band therapy, and corticosteroids (oral, topical, and in-
tralesional) [7-10]. Although there are reports of some repig-
mentation with these treatments, the results have often
been unsatisfying. UV therapy lasts at least several months
and causes physical discomfort, and the cumulative radia-
tion dose limits its total use.

Transplantation of autologous melanocytes is an additional
option in patients with a stable vitiligo that no longer re-
sponds to conventional therapy. Several techniques have
been tested and clinically introduced, with variable suc-
cess [11,12]. Among these are split-thickness grafts, punch
grafts, suction blister grafts, autologous cultured epithe-
lial grafts, and autologous cultured melanocytes.

In 1989, Gauthier and Surleve-Bazeille [13] introduced the
use of noncultured cellular grafts, and they were followed
by Ollson and Juhlin [14] a few years later. Major advan-
tages of this technique are the possibility to treat larger
skin areas with only a small piece of donor skin and the
simple laboratory techniques involved. However the cel-
lular suspension was impractical on curved areas, where it
gave poorer results. In 2001 was published a pilot study
describing a modified technique for transplanting noncul-
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tured cellular grafts [15]. The viscosity of the cellular graft
was increased by addition of hyaluronic acid, a biodegrad-
able cell carrier that improved adhesion of the graft to the
dermabraded skin significantly. However, there are still
many uncertainties about the exact cellular mechanisms
that lead to repigmentation using transplantation of autol-
ogous cells to abraded skin. In 1990 Knoell and associates
[16] mentioned repigmentation of small dermabraded de-
pigmented macules that had been exposed to PUVA thera-
py. Several years later Özdemir and colleagues [17] report-
ed repigmentation without additional UV therapy in 25%
of lesions whose epidermis was removed by means of suc-
tion blisters.

The hypothesis is that dermabrasion could be a melanocyte-
stimulating trigger to a reservoir of melanocytes, ie, hair folli-
cles and the surrounding skin. On the other hand the induced
repigmentation might be post inflammatory, caused by the
release of inflammatory mediators after epidermal trauma
(dermabrasion, bullae, cryotherapy, or punch biopsy). Actu-
ally, these mediators could function as growth factors for
melanocytes. Furthermore, cytokines can stimulate melano-
cyte migration, dendricity, and neomelanogenesis.

To judge the therapeutic value and evaluate the mecha-
nism of action of this specific transplantation procedure
we have performed an isolation of the melanocytes in ex-
periment on the hens.

Materials and methods. The black hens (n=5), 3-5 kg of
body weight were used in experimental study.

Hens were housed in standard laboratory conditions un-
der 12-hr day-night cycles with provision of pelleted diet
and water ad libitum. All hens received care according to
institutional guidelines.

Donor Sit. Using a hand dermatome, a shave biopsy spec-
imen of approximately 2 cm2 was taken from the hens’ nor-
mally pigmented region under local anesthesia (lidocaine
hydrochloride, 20 mg/mL). The wound was covered with a
transparent occlusive bandage (4 cm x 4 cm) and secured
with gauze and adhesive tape.

Preparation of Cellular Suspension. The donor skin speci-
men was transported to the laboratory in the Eagle medi-
um supplemented with 40-µL/mL fetal bovine serum and
2-µL/mL RAID solution (10.000-U/mL penicillin-strepto-
mycin, 5-mg/mL fungisone, and 40-mg/mL gentamicin). The
specimen was then washed in phosphate-buffered saline
solution and torn to pieces. For dermo-epidermal separa-
tion the skin pieces were incubated in 0,25% trypsine and
0,08% wt/vol EDTA for 40 minutes at 37°C. After incuba-
tion and subsequent addition of 5 mL of 10% fetal calf
serum, the epidermis was separated from the dermis with
fine forceps. The different pieces of skin were vortex-mixed

for 45 seconds in a tube containing melanocyte medium
(low calcium [0,03mM] M199 medium supplemented with
10-µg/mL insulin, 0.4-µg/mL hydrocortisone, 10 000-U/mL
penicillin/streptomycin, and T/T (5-µg/mg transferrin plus
2 x 10– 9M triiodothyronine). This was centrifuged for 10
minutes at 120 g. The obtained pellet was resuspended in
the melanocyte medium. Finally, hyaluronic acid (10-
mg/mL hyaluronic acid) was added in a 1:1 ratio to in-
crease viscosity and obtain the gel.

Thus, above mentioned methodology is effective for ob-
taining the melanocytes suspension that might be used
for transplantation.
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THE  METHOD  OF  MELANOCYTES  ISOLATION
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To judge the therapeutic value and evaluate the mechanism of
action of this specific transplantation procedure we have per-
formed an isolation of the melanocytes in experiment on the hens.

The black hens (n=5), 3-5 kg of body weight were used in exper-
imental study. Hens were housed in standard laboratory condi-
tions under 12-hr day-night cycles with provision of pelleted
diet and water ad libitum. All hens received care according to
institutional guidelines.

Using a hand dermatome, a shave biopsy specimen of approxi-
mately 2 cm2 was taken from the hens’ normally pigmented
region under local anesthesia (lidocaine hydrochloride,
20 mg/mL). The wound was covered with a transparent occlu-
sive bandage (4 cm x 4 cm) and secured with gauze and adhesive
tape. The melanocytes suspension have been obtained by fer-
mentative digestion.

Thus, above mentioned methodology is effective for obtaining the
melanocytes suspension that might be used for transplantation.

Key words:  melanocytes, isolation, transplantation.
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Ãðóçèíñêàÿ ãîñóäàðñòâåííàÿ ìåäèöèíñêàÿ àêàäåìèÿ

Ðàçðàáîòàí ìåòîä ïîëó÷åíèÿ æèâûõ èçîëèðîâàííûõ ìåëàíî-
öèòîâ.

Â êà÷åñòâå îáúåêòà äëÿ èññëåäîâàíèÿ áûëè èñïîëüçîâàíû 5
äîìàøíèõ êóð ìàññîé òåëà 2-3 êã. Ïòèöû ñîäåðæàëèñü â ñòàí-
äàðòíûõ óñëîâèÿõ âèâàðèóìà. Ñ ïîìîùüþ ðó÷íîãî äåðìà-
òîìà ïîëó÷àëè êóñî÷åê êîæè ðàçìåðîì 4õ4 ñì. Äëÿ ïîëó÷å-
íèÿ ïåðâè÷íîé êóëüòóðû êëåòîê òêàíü ïðîìûâàëè ôèçèîëî-
ãè÷åñêèì ðàñòâîðîì, ñîäåðæàùèì àíòèáèîòèêè è îáðàáàòû-
âàëè ðàñòâîðîì, ñîäåðæàùåì ÝÄÒÀ2, òðèïñèí è êîëëàãåíà-
çó. Çàòåì êëåòêè ïåðâè÷íîé êóëüòóðû öåíòðèôóãèðîâàëè,
îòìûâàëè îò ôåðìåíòîâ, è ðåñóñïåíäèðîâàëè â ñðåäå êóëü-
òèâèðîâàíèÿ.

Äàííûé ìåòîä ñ óñïåõîì ìîæåò áûòü èñïîëüçîâàí äëÿ ïîëó-
÷åíèÿ æèâûõ èçîëèðîâàííûõ ìåëàíîöèòîâ.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ç.Ø. Êàêàáàäçå
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IMMUNE STATUS DURING FRACTURE OF LOWER JAW

Kublashvili M., Menabde G., Korsantia B., Apridonidze K.

Department of Surgical Stomatology and Orthopedics; Department of Microbiology and Epidemiology,
Tbilisi State Medical Academy; Institute of Medical Biotechnology, Georgian Academy of Sciences

Traumas developing in maxillofacial area forms 3-8% of
other fractures of human body. Lower jaw fractures form
approximately 79,9% of that index. Irrespective of refined
methods of maxillofacial surgery, treatment of lower jaw,
its duration and reduction of rehabilitation period still re-
main as the urgent problem [1,2]. Prevention of inflamma-
tory complications of lower jaw is one of the most actual
problems of maxillofacial traumatology. In recent years the
interest towards study of immune status during this pa-

thology and the possibility to make prognosis of inflam-
mation complications by immune tests have greatly in-
creased. During fractures of lower jaw the derangement in
various rings of immunity were revealed [4,5,8,11,12], which
can condition inflammation complications. Although ac-
cording to the data offered in various references the na-
ture of immune changes during fractures of lower jaw slight-
ly differs. All authors stated that they observed decrease
of both humoral and cell immunity indices. This suppress-
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es the resistance of a human body and the progress of
regeneration processes. Thus, depression of immunity (in
the first place depression of T-cells), which develops short-
ly after obtaining the traumas [3], is the bad prognostic
sign, when the risk of bone wound complications and the
risk of developing traumatic osteomyelitis increases, while
in the absence of such complications, we are encountered
with significant prolongation of duration of healing of bone
wounds.

Researchers, while defining the immune status of a body,
use mostly blood tests, while potential diagnostic possi-
bilities of this method during lower Jaw fractures are insuf-
ficient. Far greater morphological and biochemical shifts
are taking place in the tissues and liquids located in the
vicinity of pathological center.

We pursued to study the cell and humoral immune status
of nonspecific resistance during fractures of lower jaw.
We also planned to offer substantiated immune therapy,
which would be fused with other etiotropic antimicrobial
therapies and would enable us to improve markedly the
results of anti-inflammation therapy and to decrease cases
of purulent complications.

Material and methods. Immune studies were carried out in
20 patients with fractures of lower jaw. To study SlgA and
lysozyme activity we took saliva by micro test tube [10].
Percentage of T- and B-lymphocytes (and their sub-popu-
lations) in blood was studied by micro method [9,14]; im-
munoglobulines were defined by radial immunodiffusion
method [15]; system of interferon was estimated by in vit-
ro stimulation of leucocytes [13], phagocyte activity of
neutrophiles was studied by the method of U.A. Kost and
M.I.Stepko [7].

Results and their discussion. The obtained and present-
ed data prove that (table 1) number of phagocytes is de-
creased by 14,5%, index of complete phagocytosis proved
to be 2,2-times lower than the normal. Percentage index of
lysozyme in saliva is decreased by 36,4%, that is, we can
state boldly that according to the results obtained by us
the patients studied by us revealed reliable data of reduc-
tion in phagocyte activity. Significant changes were ob-
served in the interferon system. α-interferon is decreased
by 48%, γ-interferon - by 62%. The above stated refers to
significant deficit of factors of non-specific resistance
during fracture of lower jaw and the necessity of applica-
tion of immune regulators in this sphere.

Table 1.

No Indices Norm Result Difference p< 
1 Number of phagocytosis (Phag-com)% 75,5 64,5 11 0,05 
2 Phagocytosis index (Phag.index) 6,3 2,93 3,37 0,001 
3 Complete phagocytosis (%) 72,6 57,5 15,1 0,02 
4 Lysozyme (Lyz) in saliva (%) 31,3 19,9 11,4 0,001 
5 α –interferon (INF) (unit/ml) 43,3 23,2 20,2 0,001 
6 γ –interferon (unit/ml) 31,8 12,4 19,4 0,001 

 
The data given in table 2, show clearly that the most sig-
nificant deflections are observed in the number of T-acti-
vators (effectors), which is decreased app. by 36% com-
pared to the norm. Less changes are observed in total
number of T-lymphocytes and T-helpers (5% and 11%, re-
spectively); percentage of T-suppressors is increased, al-
though insignificant, which refers to the possible auto-

immune changes. Slight is the decrease of the ratio of ind-
ces T-sup/T-helpers (0,43). If we consider the fact that T-
active lymphocytes (effectors) are the important immune
competent structures, and that in our cases their deficit is
most sharply expressed in this ring, the obtained results
refer to the urgency of application of immune therapy
means stimulating T-lymphocytes.

Table 2. Cell immunity indices during lower jaw fracture

No Indices Norm Result Difference p< 
1 Number of T-phagocytes (T-com), % 52,4 50,1 2,3 0,5 
2 Number of T-activators (effectors) (T-act) %  32,6 22,7 9,9 0,001 
3 Number of T-helpers (T-hlp) % 36,8 32,9 3,9 0,02 
4 Number of T-suppressors (T-sup) % 14,4 17,2 +2,6 0,5 
5 Immune regulation index (li) 2,37 1,94 0,43 0,05 

 
The offered data show also (table 3) that the studied pa-
thology is characterized by insignificant decrease of number
of B-lymphocytes (10%). Likewise is decreased lgG, lgA

and lgM composition. Especially interesting is decrease
of SlgA in saliva (51%), which refers to sharp deficit in
local immune status.
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Immune studies carried during fracture of lower jaw showed
sharp decrease of the factors of nonspecific resistance,
which was expressed in approximately 50% depression of
phagocyte and interferon systems. Sharp decrease of lys-
ozyme activity was also observed.

The obtained results, with the practical point of view, refer
to the urgency of application of activators of phagocyto-
sis, immune modulators of interferon and lysozyme, simul-
taneously with surgical, orthopedic and antimicrobial ther-
apies. With the view of correction of cell immunity it is
necessary to correct factors of T-lymphocytes and to
heighten the activity of SlgA and lysozyme, as the factor
determining local resistance.

The results obtained by us are significant with the view of
both immunology and practical applied medicine. It ena-
bles us to carry out focused immunotherapy, which will be
fused with other etiotropic anti microbial treatment and
will help us to prevent complications of inflammation char-
acter during lower jaw fractures.
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SUMMARY

IMMUNE  STATUS  DURING  FRACTURE  OF  LOWER JAW

Kublashvili M., Menabde G., Korsantia B., Apridonidze K.

Department of Surgical Stomatology and Orthopedics; Depart-
ment of Microbiology and Epidemiology, Tbilisi State Medical
Academy; Institute of Medical Biotechnology, Georgian Acade-
my of Sciences

Immune status during fracture of lower jaw is a very important
factor of pathogenesis. Immune depression is developing short-
ly after the trauma and it turns out to be a bad prognostic sign,
during which the risk of developing the bone wound complica-
tions and traumatic osteomyelitis increase, and in case of ab-
sence of such complications we are faced with significant exten-
sion of a term of healing of bone wounds.

We have carried out immune studies in 20 patients with lower
jaw fractures. To study SlgA and lysozyme activity we took
saliva and studied percentage of T- and B-lymphocytes (and
their sub-populations) in blood by the use of micro method.
Immunoglobulins were defined by the method of radial immuno
diffusion; we determined the interferon system by in vitro stim-
ulation of leucocytes; neutrophilic phagocyte activity was stud-
ied by the method of Kost U.A. and Stepko M.I.

According to the obtained results, during fractures of lower jaw
sharp decrease of interferon system and significant decrease of
phagocyte activity was observed. Likewise was decreased lys-
ozyme and SlgA indices, which refer to the depression of im-
mune status of mouth cavity. From the cell immunity indices the
decrease of T-activators and T-helpers and reduction of immu-
noregulation index should be emphasized. Quantity of B-lym-
phocytes was decreased by 10%.

Table 3. Humoral immunity indices during lower jaw fracture

No Indices Norm Result Difference P< 
1 Number of B-lymphocytes (B-com) % 45,5 22,2 2,3 0,5 
2 lgG (g/l) 12,5 10,6 1,85 0,05 
3 lgA (g/l) 72,6 1,5 0,25 0,02 
4 SlgA in saliva (g/l) 31,3 0,19 0,21 0,001 
5 lgM (g/l) 43,3 0,92 0,28 0,05 

 



104

ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

With the practical point of view the obtained results refer, along-
side with carrying out the surgical, orthopedic and anti-microbi-
al treatments, to the urgency of application of activators of
phagocytosis, interferon and lysozyme immunomodulators. With
the view of correction of cell immunity it is necessary to correct
factors of T-lymphocytes and to increase activity of SigA and
lysozyme, as the factors determining local resistance.

The results obtained by us are rather important with the view of
both immunology and applied, practical medicine. It enables us
to lead the substantiated immune therapy, which will be harmo-
nized with other etiotropic anti microbial therapy and will help
us to improve significantly the results of anti-inflammation ther-
apy and to decrease cases of purulent complications.

Key words: fracture of lower jaw, immune status, immune de-
pression, SlgA, lysozyme, T- and B - lymphocytes, interferon
system, immune modulator, traumatic osteomyelitis, inflamma-
tory complications, non-specific resistance, cell and humoral
immunity, phagocytosis, neutrophil, saliva.
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ÈÌÌÓÍÍÛÉ  ÑÒÀÒÓÑ  ÏÐÈ  ÏÅÐÅËÎÌÅ  ÍÈÆÍÅÉ
×ÅËÞÑÒÈ

Êóáëàøâèëè Ì.À., Ìåíàáäå Ã.Ò., Êîðñàíòèÿ Á.Ì., Àïðè-
äîíèäçå Ê.Ã.

Ãðóçèíñêàÿ ãîñóäàðñòâåííàÿ ìåäèöèíñêàÿ àêàäåìèÿ, êàôåä-
ðà õèðóðãè÷åñêîé ñòîìàòîëîãèè è îðòîïåäèè, êàôåäðà
ìèêðîáèîëîãèè è ýïèäåìèîëîãèè; Èíñòèòóò áèîòåõíîëî-
ãèè ìåäèöèíñêîé àêàäåìèè Ãðóçèè

Ïðè ïåðåëîìàõ íèæíåé ÷åëþñòè âåñüìà çíà÷èìûì ôàêòî-
ðîì ïàòîãåíåçà ÿâëÿåòñÿ èììóííûé ñòàòóñ. Âñêîðå ïîñëå

òðàâìû ðàçâèâàåòñÿ èììóíîäåïðåññèÿ, ÷òî ÿâëÿåòñÿ ïëî-
õèì ïðîãíîñòè÷åñêèì ïðèçíàêîì, òàê êàê âîçðàñòàåò ðèñê
îñëîæíåíèé êîñòíûõ ðàí è ðàçâèòèÿ òðàâìàòè÷åñêîãî îñòå-
îìèýëèòà. Â ñëó÷àå îòñóòñòâèÿ óêàçàííûõ îñëîæíåíèé èìå-
åò ìåñòî çíà÷èòåëüíîå óâåëè÷åíèå ïðîäîëæèòåëüíîñòè ñðà-
ñòàíèÿ êîñòíûõ ðàí.

Íàìè ïðîâåäåíî èììóíîëîãè÷åñêîå îáñëåäîâàíèå 20-è ïà-
öèåíòîâ ñ ïåðåëîìàìè íèæíåé ÷åëþñòè. Äëÿ èçó÷åíèÿ àê-
òèâíîñòè SigA è ëèçîöèìà çàáèðàëè ñëþíó; ïðîöåíò Ò è Â
ëèìôîöèòîâ (è èõ ñóáïîïóëÿöèé) â êðîâè èçó÷àëè ìèêðî-
ìåòîäîì; îïðåäåëåíèå èììóíîãëîáóëèíîâ ïðîèçâîäèëîñü
ìåòîäîì ðàäèàëüíîé èììóíîäèôôóçèè; ñèñòåìó èíòåðôå-
ðîíà îöåíèâàëè in vitro ñòèìóëèðîâàíèåì ëåéêîöèòîâ; ôà-
ãîöèòàðíóþ àêòèâíîñòü íåéòðîôèëîâ èçó÷àëè ìåòîäîì
Êîñòà Ó.À. ñ ñîàâò.

Ñ ïðàêòè÷åñêîé òî÷êè çðåíèÿ ó áîëüíûõ ñ ïåðåëîìàìè íèæíåé
÷åëþñòè ïîëó÷åííûå ðåçóëüòàòû óêàçûâàþò íà íåîáõîäèìîñòü
ïðèìåíåíèÿ àêòèâàòîðîâ ôàãîöèòîçà, èììóíîìîäóëÿòîðîâ èí-
òåðôåðîíà è ëèçîöèìà ïàðàëëåëüíî ñ õèðóðãè÷åñêèì, îðòîïå-
äè÷åñêèì è àíòèìèêðîáíûì ëå÷åíèåì. Ñ òî÷êè çðåíèÿ êîððåê-
öèè êëåòî÷íîãî èììóíèòåòà íåîáõîäèìà êîððåêöèÿ Ò ëèìôî-
öèòàðíîãî ôàêòîðà è óâåëè÷åíèå àêòèâàöèè SigA è ëèçîöèìà,
êàê îïðåäåëÿþùåãî ôàêòîðà ìåñòíîé ðåçèñòåíöèè.

Ïîëó÷åííûå íàìè ðåçóëüòàòû çíà÷èòåëüíû êàê ñ èììóíîëî-
ãè÷åñêîé, òàê è ñ òî÷êè çðåíèÿ ïðèêëàäíîé ïðàêòè÷åñêîé ìå-
äèöèíû. Îíè äàþò âîçìîæíîñòü ïðîâåäåíèÿ îáîñíîâàííîé
èììóíîòåðàïèè, ñîâìåùåííîé ñ äðóãèì ýòèîòðîïíûì àíòè-
ìèêðîáíûì ëå÷åíèåì, çíà÷èòåëüíîãî óëó÷øåíèÿ ðåçóëüòà-
òîâ ïðîòèâîâîñïàëèòåëüíîé òåðàïèè è óìåíüøåíèÿ ÷èñëà
ãíîéíûõ îñëîæíåíèé.

Ðåöåíçåíò: ä.ì.í., ïðîô. Â.Ý. Êóðàøâèëè
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Íàêàøèäçå Ì.Ã.

Ìèíèñòåðñòâî òðóäà, çäðàâîîõðàíåíèÿ è ñîöèàëüíîé ïîìîùè Àäæàðèè

Ñèñòåìíûé ïîäõîä ê îðãàíèçàöèè ìåäèöèíñêîé ïîìîùè
îñíîâàí íà ïðèíöèïå íåïðåðûâíîãî óëó÷øåíèÿ êà÷åñòâà
âñåãî ñïåêòðà ìåäèöèíñêèõ óñëóã ïðè îïðåäåëåííîì ñî-
ñòîÿíèè ïàöèåíòà (çàáîëåâàíèÿ), âêëþ÷àÿ àìáóëàòîðíûå,
ñòàöèîíàðíûå è âñïîìîãàòåëüíûå óñëóãè. Ïóòåì óáåæ-

äåíèÿ âðà÷åé ñëåäîâàòü îïðåäåëåííûì ðåêîìåíäàöèÿì,
îöåíèâàÿ ðåçóëüòàòû ïî óðîâíþ èõ âûïîëíåíèÿ, è çàòåì,
äîâîäÿ ìàòåðèàëû ýêñïåðòíîé îöåíêè ýòèõ ðåçóëüòàòîâ
ñíîâà äî âðà÷åé, óìåíüøàåòñÿ ðàçíîáîé â îêàçàíèè ìåäè-
öèíñêèõ óñëóã, äîñòèãàþòñÿ ëó÷øèå ðåçóëüòàòû [2-6].
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Êàêèì áû ëîãè÷íûì è ìíîãîîáåùàþùèì íè êàçàëñÿ
òàêîé ïîäõîä, åñòü íåñêîëüêî ôàêòîðîâ, ìåøàþùèõ åãî
ðàçâèòèþ. Íàïðèìåð, ñòîèìîñòü. Ñòîðîííèêè ýòîãî
ïîäõîäà íå ðàñïîëàãàþò óáåäèòåëüíûìè äîêàçàòåëüñòâà-
ìè òîãî, ÷òî ñèñòåìà îðãàíèçàöèè â ïðîöåññå ëå÷åíèÿ
çàáîëåâàíèé âåäåò ê ýêîíîìèè çàòðàò, îäíàêî, ïî äðó-
ãèì ñâåäåíèÿì â íåêîòîðûõ ñëó÷àÿõ îí îáõîäèòñÿ äîðî-
æå [7,8]. Î÷åíü íåìíîãèå îðãàíèçàòîðû çäðàâîîõðàíå-
íèÿ èìåþò äîñòàòî÷íî ñîâðåìåííûå èíôîðìàöèîííûå
ñèñòåìû, êîòîðûå ìîãëè áû îáåñïå÷èòü âðà÷åé íåîáõî-
äèìûìè äàííûìè äëÿ óñïåøíîãî ñèñòåìíîãî ëå÷åíèÿ
çàáîëåâàíèÿ, à êðóïíûå ìåðîïðèÿòèÿ ïî ìîäåðíèçà-
öèè ïðîãðàììíîãî è òåõíè÷åñêîãî îáåñïå÷åíèÿ òðåáó-
þò êðóïíûõ èíâåñòèöèé [1]. È, íàêîíåö, ìíîãèå âðà÷è
îñòàþòñÿ ñêåïòè÷åñêè íàñòðîåííûìè â îòíîøåíèè ïðè-
åìëåìîñòè è ýôôåêòèâíîñòè êëèíè÷åñêèõ ðóêîâîäñòâ-
ðåêîìåíäàöèé.

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå àäåê-
âàòíîñòè ðÿäà íîâûõ îðãàíèçàöèîííûõ ñõåì, ïîçâîëÿ-
þùèõ äîñòàòî÷íî ëåãêî è ýôôåêòèâíî âíåäðèòü ñèñòåì-
íûé ïîäõîä â õîäå îðãàíèçàöèè ðàííåé äèàãíîñòèêè è
ëå÷åíèÿ îñòðûõ õèðóðãè÷åñêèõ çàáîëåâàíèé.

Ìàòåðèàë è ìåòîäû. Â êà÷åñòâå ìîäåëè èñïîëüçîâàíû
ñëó÷àè çàïîçäàëîãî ïîñòóïëåíèÿ â ñòàöèîíàð ïàöèåí-
òîâ ñ îñòðîé êèøå÷íîé íåïðîõîäèìîñòüþ, ïàòîëîãèåé,
ïðîäîëæàþùåé îñòàâàòüñÿ îäíîé èç ñàìûõ àêòóàëüíûõ
è òðóäíîðàçðåøèìûõ â íåîòëîæíîé õèðóðãèè. Ïðåä-
ñòàâëåííàÿ íàìè ðàáîòà îñíîâûâàåòñÿ íà óãëóáëåííîì
àíàëèçå ñòàòèñòè÷åñêîãî ìàòåðèàëà, îòîáðàæàþùåãî
îðãàíèçàöèþ ðàííåé äèàãíîñòèêè è ëå÷åíèÿ îñòðîé êè-
øå÷íîé íåïðîõîäèìîñòè â àìáóëàòîðíî-ïîëèêëèíè÷åñ-
êèõ è ñòàöèîíàðíûõ ó÷ðåæäåíèÿõ Àäæàðñêîé àâòîíîì-
íîé ðåñïóáëèêè.

Èññëåäîâàíèå ïðîâîäèëîñü â õèðóðãè÷åñêèõ ñòàöèîíà-
ðàõ Àäæàðèè (Ðåñïóáëèêàíñêàÿ êëèíè÷åñêàÿ áîëüíèöà
ÌÇ Àäæàðèè è I ãîðîäñêàÿ áîëüíèöà ã. Áàòóìè).

Äëÿ èññëåäîâàíèÿ áûëà îòîáðàíà ðåïðåçåíòàòèâíàÿ
÷àñòü ãåíåðàëüíîé ñîâîêóïíîñòè ïàöèåíòîâ, ïðîîïå-

ðèðîâàííûõ ïî ïîâîäó îñòðîé êèøå÷íîé íåïðîõîäè-
ìîñòè ñ èñïîëüçîâàíèåì êðèòåðèÿ, îïðåäåëÿþùåãî íå-
îáõîäèìîå êîëè÷åñòâî íàáëþäåíèé:

 2

2

∆
pqtN =

Îöåíêà ñïåêòðà äåâèàöèé òàêòèêè âðà÷åé êàê íà àìáó-
ëàòîðíî-ïîëèêëèíè÷åñêîì, òàê è íà ñòàöèîíàðíîì ýòà-
ïàõ îêàçàíèÿ ìåäèöèíñêîé ïîìîùè îñóùåñòâëÿëàñü ñ
ó÷åòîì ñîöèàëüíî-ýêîíîìè÷åñêèõ, ïñèõîëîãè÷åñêèõ è
êëèíè÷åñêèõ ïîêàçàòåëåé, ÷òî ïîçâîëÿåò íàì îñíîâà-
òåëüíî îñìûñëèòü ïðîáëåìó. Âìåñòå ñ òåì, èíòåðåñ
ïðåäñòàâëÿåò íå ñòîëüêî âûÿâëåíèå îòäåëüíûõ íàðóøå-
íèé â âåäåíèè ïàöèåíòîâ èëè êëèíè÷åñêèé äèàãíîç, à
îöåíêà òèïîâ ïîâåäåíèÿ â ñèñòåìå âðà÷-áîëüíîé, ò.å.
íàõîæäåíèå òàêîé èíôîðìàöèè, â êîòîðîé îòîáðàæà-
ëàñü áû õàðàêòåðèñòèêà ëå÷åáíî-äèàãíîñòè÷åñêîãî ïðî-
öåññà, ÷òî ÿâëÿåòñÿ ñòîëü âàæíûì â ïðîöåññå ïëàíèðî-
âàíèÿ õèðóðãè÷åñêîé èíòåðâåíöèè.

Èñïîëüçîâàííàÿ ìåòîäîëîãèÿ ïîçâîëèëà âûÿâèòü àáñî-
ëþòíóþ è îòíîñèòåëüíóþ âåëè÷èíó, òèïû, âîçðàñòíî-
ïîëîâóþ ñòðóêòóðó (95% èíòåðâàë äîñòîâåðíîñòè) è íå-
êîòîðûå ïðèçíàêè, ïðåïÿòñòâóþùèå îáåñïå÷åíèþ êà-
÷åñòâåííîãî ëå÷åáíî-äèàãíîñòè÷åñêîãî ïðîöåññà ó ýòîé
ãðóïïû áîëüíûõ.

Äëÿ ñòàòèñòè÷åñêîãî àíàëèçà ïîëó÷åííûõ äàííûõ ìû
èñïîëüçîâàëè òåñò Õ2, ANOVA (äèñïåðñèîííûé àíàëèç)
è ìóëüòèâàðèàöèîííóþ ëîãèñòè÷åñêóþ ðåãðåññèþ.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Íåñìîòðÿ íà îïðåäåëåííîå
èçìåíåíèå ñóùåñòâóþùåé ñèòóàöèè, â Ãðóçèè ïðîäîëæà-
åò ñîõðàíÿòüñÿ òåíäåíöèÿ ðîñòà ÷èñëà áîëüíûõ, êîòîðûå ñ
îïîçäàíèåì ïîëó÷àþò íåîáõîäèìóþ õèðóðãè÷åñêóþ ïî-
ìîùü. Êðîìå òîãî, ñëåäóåò îòìåòèòü òîò ôàêò, ÷òî, íå-
ñìîòðÿ íà ñåðüåçíûå ýêîíîìè÷åñêèå ïðîáëåìû, âîçíèêà-
þùèå ó ïàöèåíòîâ â õîäå îïëàòû ìåäèöèíñêèõ óñëóã, ÷èñ-
ëî õèðóðãè÷åñêèõ îïåðàöèé, ïðîèçâîäèìûõ ïî ñðî÷íûì
ïîêàçàíèÿì, çà ïîñëåäíèå ãîäû ïðàêòè÷åñêè ïðîäîëæàåò
îñòàâàòüñÿ íà îäíîì óðîâíå (ðèñ.).

Ðèñ. Äèíàìèêà ýêñòðåííûõ õèðóðãè÷åñêèõ âìåøàòåëüñòâ â Ãðóçèè â 1997-2004ãã. (íà 1000 íàñåëåíèÿ)
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Â ýòîé ñâÿçè íåáåçèíòåðåñíû ðåçóëüòàòû àíàëèçà
ñòðóêòóðû ïðè÷èí îáðàùåíèÿ â õèðóðãè÷åñêèé ñòà-
öèîíàð ïàöèåíòîâ ñ îñòðîé êèøå÷íîé íåïðîõîäè-
ìîñòüþ.

Êàê ñâèäåòåëüñòâóþò äàííûå, ïðîàíàëèçèðîâàííûå
íàìè â õîäå ïðîâåäåíèÿ èññëåäîâàíèÿ â Àäæàðèè, íà
ñåãîäíÿøíèé äåíü çíà÷èòåëüíî ðåæå âñòðå÷àþòñÿ òà-
êèå ïðè÷èíû, êàê óçëîîáðàçîâàíèå, çàâîðîò, èíâàãèíà-
öèÿ, â òî æå âðåìÿ âîçðàñòàåò ÷àñòîòà îáòóðàöèîííîé è

ñïàå÷íîé íåïðîõîäèìîñòè.

Ñëåäóåò îñîáî îòìåòèòü òîò ôàêò, ÷òî ñåðüåçíîå âëèÿ-
íèå íà ïëàí îïåðàòèâíîãî âìåøàòåëüñòâà è äàëüíåé-
øèé ïðîãíîç çàáîëåâàíèÿ èìååò âðåìÿ ïîñòóïëåíèÿ â
ñòàöèîíàð ïàöèåíòîâ. Â ñâÿçè ñ ýòèì, ïðèâëåêàåò âíè-
ìàíèå òîò ôàêò, ÷òî íà ïðîòÿæåíèè ïîñëåäíèõ ëåò ïðî-
äîëæàåò îñòàâàòüñÿ ïðàêòè÷åñêè íà îäíîì óðîâíå äîëÿ
ïàöèåíòîâ, ïîñòóïèâøèõ â ñòàöèîíàð ñ áîëåå ÷åì 24-
÷àñîâûì îïîçäàíèåì (òàáëèöà 1).

Òàáëèöà 1. ×èñëî ïàöèåíòîâ, ïîñòóïèâøèõ â õèðóðãè÷åñêèå ñòàöèîíàðû
Ãðóçèè ñ îñòðûìè õèðóðãè÷åñêèìè çàáîëåâàíèÿìè

Ñðåäè ïàцèåíòîâ, ïîñòóïèâøèõ â ñòàцèîíàð 
Ïîñòóïèëè â ñòàцèîíàð 

Â òîì чèñëå ñ 24-
чàñîâûì 

îïîçäàíèåì 

 
Âñåãî

Âñåãî % 

Íå áûëî 
îïåðèðîâàíî 

Ëåòàëüíîñòü
(%) 

Îïåðèðîâàíî
(%) 

Ëåòàëüíîñòü
(%) 

Îñòðàÿ êèøå÷íàÿ 
íåïðîõîäèìîñòü 1180 285 24,1 108 6,5 1072 7,5 

Îñòðûé àïïåíäèöèò 7041 1499 21,3 21  7020 0,04 
Ïåðôîðèðîâàííàÿ ÿçâà 
æåëóäêà è 12-ïåðñòíîé 
êèøêè 

765 104 13,6 39  726 3,0 

Êðîâîòå÷åíèÿ èç æåë.-
êèø.òðàêòà 861 250 29,0 643 2,2 218 6,9 

 
Â ñâÿçè ñ òåì, ÷òî ôàêòîð âðåìåíè ïðè ëå÷åíèè áîëü-
íûõ ñ îñòðîé êèøå÷íîé íåïðîõîäèìîñòüþ èãðàåò ÷àñ-
òî ðåøàþùóþ ðîëü, î÷åâèäíî, ÷òî îñíîâíûå äèàãíîñ-
òè÷åñêèå èññëåäîâàíèÿ äîëæíû ïðîâîäèòüñÿ íåïîñðåä-
ñòâåííî ïîñëå îïðîñà è îñìîòðà ïàöèåíòîâ, ïîñëå ÷åãî
îäíè èç íèõ íàïðàâëÿþòñÿ ñðàçó â îïåðàöèîííóþ, ãäå
ïðîâåäåíèå êðàòêîé ïðåäîïåðàöèîííîé ïîäãîòîâêè
äîëæíî áûòü ñâåäåíî äî ìèíèìóìà. Äðóãàÿ ãðóïïà ïà-
öèåíòîâ ïðîõîäèò èíòåíñèâíóþ òåðàïèþ ëèáî â êà÷å-
ñòâå ïðåäîïåðàöèîííîé ïîäãîòîâêè, ëèáî äëÿ áîëåå
äåòàëüíîé äèàãíîñòèêè èëè êîíñåðâàòèâíîãî ëå÷åíèÿ.

Îòâåòñòâåííûì ìîìåíòîì â ëå÷åíèè îñòðîé êèøå÷íîé
íåïðîõîäèìîñòè ÿâëÿåòñÿ îïðåäåëåíèå ïîêàçàíèé äëÿ
ãîñïèòàëèçàöèè ïàöèåíòà è ïðè åãî äîñòàâêå â ñòàöèî-
íàð - ê îïåðàöèè. Â ñëó÷àÿõ ñòðàíãóëÿöèîííîé ôîðìû

çàáîëåâàíèÿ ýòîò âîïðîñ ðåøàåòñÿ îäíîçíà÷íî â ïîëüçó
íåîòëîæíîãî õèðóðãè÷åñêîãî âìåøàòåëüñòâà. Ëå÷åíèå
ñïàå÷íîé òîíêîêèøå÷íîé è îáòóðàöèîííîé òîëñòîêè-
øå÷íîé íåïðîõîäèìîñòè ïðè îòñóòñòâèè ïðèçíàêîâ
íàðóøåíèÿ ìåçåíòåðèàëüíîãî êðîâîòîêà, ïåðèòîíèòà
è èíòîêñèêàöèè òÿæåëîé ñòåïåíè íà÷èíàëè ñ èíòåíñèâ-
íîé êîíñåðâàòèâíîé òåðàïèè. Îäíàêî, êàê ïîêàçàëè ðå-
çóëüòàòû èññëåäîâàíèÿ, ïðîèñõîäÿò çíà÷èòåëüíûå çàäåð-
æêè êàê íà äîãîñïèòàëüíîì ýòàïå, òàê è íåïîñðåäñòâåí-
íî â ñòàöèîíàðå, ÷òî, áåçóñëîâíî, óõóäøàåò ïðîãíîç
çàáîëåâàíèÿ è ñåðüåçíî îòðàæàåòñÿ íà êà÷åñòâå îêàçû-
âàåìîé ìåäèöèíñêîé ïîìîùè. Íåñìîòðÿ íà ïðîâîäè-
ìûå ìåðû, ñ èñïîëüçîâàíèåì ñòàðûõ ìåòîäîâ óïðàâëå-
íèÿ â Àäæàðèè ÷ðåçâû÷àéíî ìåäëåííî ñíèæàåòñÿ óðî-
âåíü îïîçäàíèé ñ ãîñïèòàëèçàöèåé ïàöèåíòîâ, òðåáóþ-
ùèõ ñðî÷íîé õèðóðãè÷åñêîé îïåðàöèè (òàáëèöà 2).

Òàáëèöà 2. ×èñëî ïàöèåíòîâ, ïîñòóïèâøèõ â âåäóùèå õèðóðãè÷åñêèå
ñòàöèîíàðû Àäæàðèè ñ îñòðûìè õèðóðãè÷åñêèìè çàáîëåâàíèÿìè

2002 ãîä 2003 ãîä 2004 ãîä 
Âñåãî  Âñåãî  Âñåãî  

Ýêñòðåíí.  Ýêñòðåíí.  Ýêñòðåíí.   
  Ïîçäíåå 

24ч. %%   Ïîçäíåå 
24ч. %%   Ïîçäíåå 

24ч. %% 

I ãîð. áîëüíица 
ã. Áàòóìè 

576 139 75 53,9 564 132 50 38,8 549 163 69 42,3 

Ðåñï. êëèí. 
áîëüíèöà 1488 440 49 11,1 1247 358 82 22,9 1169 326 97 29,8 
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Íå ìåíåå ïðîáëåìíûì îñòàåòñÿ è òî, ÷òî ïîòåðè âðå-
ìåíè óæå â ñòàöèîíàðå, íåñìîòðÿ íà íåîáõîäèìîñòü
ñðî÷íîãî îïåðàòèâíîãî âìåøàòåëüñòâà, ñîñòàâëÿþò â
ñðåäíåì îò îäíîãî äî òðåõ ÷àñîâ. Äàæå â ñëó÷àå íåîá-
õîäèìîñòè äîïîëíèòåëüíûõ êîíñóëüòàöèé è îáñëåäîâà-
íèé ýòè ïîòåðè äîñòàòî÷íî ñåðüåçíî îòðàæàþòñÿ íà
äàëüíåéøåì ïðîãíîçå. Âàæíî îòìåòèòü, ÷òî ïî÷òè â
ïîëîâèíå ñëó÷àåâ íåáëàãîïðèÿòíûå èñõîäû îïåðàòèâ-
íîãî ëå÷åíèÿ îñòðîé êèøå÷íîé íåïðîõîäèìîñòè ñâÿçà-
íû ñ òàêòè÷åñêèìè îøèáêàìè, äîïóùåííûìè íå òîëü-
êî íà äîãîñïèòàëüíîì ýòàïå, íî è â ïðîöåññå ïðåäîïå-

ðàöèîííîé ïîäãîòîâêè è âî âðåìÿ îïåðàöèè.

Â ñâÿçè ñ ýòèì, ó÷èòûâàÿ íåîáõîäèìîñòü ñèñòåìíîãî
ïîäõîäà ê ðåøåíèþ äàííîé ïðîáëåìû âî âñåõ çâåíüÿõ
öåïè (ïàöèåíò (è ÷ëåíû åãî ñåìüè), ó÷àñòêîâûé âðà÷,
âðà÷ ñêîðîé ïîìîùè, õèðóðã ðàéîííîé áîëüíèöû (íå-
ðåäêî íà ñåëå åãî âûçûâàþò äëÿ êîíñóëüòàöèè íà äîì
ïåðåä òðàíñïîðòèðîâêîé áîëüíîãî), ïåðñîíàë õèðóðãè-
÷åñêîãî ñòàöèîíàðà) íà÷àòî âíåäðåíèå îðãàíèçàöèîí-
íûõ ìåð, êîòîðûå, íà íàø âçãëÿä, îáåñïå÷àò ýôôåêòèâ-
íîñòü ëå÷åíèÿ (òàáëèöà 3).

Òàáëèöà 3. Ñðàâíèòåëüíûå õàðàêòåðèñòèêè ñòàðîé è íîâîé îðãàíèçàöèîííûõ
ìîäåëåé ñèñòåìíîãî óïðàâëåíèÿ êà÷åñòâà ìåäèöèíñêîé ïîìîùè

Ñóщåñòâóющàÿ ìîäåëü Íîâàÿ, ñèñòåìíàÿ ìîäåëü 
Èíäèâèäóàëüíûé ïðîöåññ ïðèíÿòèÿ ðåøåíèé 
Èíäèâèäóàëüíàÿ îòâåòñòâåííîñòü 
Îáùèå, íåôîðìàëüíûå ïðîöåäóðû êîíòðîëÿ 
Ìåäëåííàÿ îöåíêà  
Ñòèëü ðóêîâîäñòâà, íå îðèåíòèðîâàííûé íà ãðóïïó 
Ëè÷íûå, íåôîðìàëüíûå îòíîøåíèÿ ñ ïîä÷èíåííûìè 
Ïðîäâèæåíèå, îñíîâàííîå íà ñòàðøèíñòâå è ñòàæå 
ðàáîòû 
Íåñïåöèàëèçèðîâàííàÿ ïðîôåññèîíàëüíàÿ 
ïîäãîòîâêà  
Îïðåäåëåíèå ðàçìåðà îïëàòû íåçàâèñèìî îò äðóãèõ 
ôàêòîðîâ (ñòàæ ðàáîòû, ïîêàçàòåëè ðàáîòû ãðóïïû è 
ò. ä.) 
Äîëãîñðî÷íàÿ çàíÿòîñòü 

Ïðîöåññ ïðèíÿòèÿ ðåøåíèé, îñíîâàííûé íà 
ïðèíöèïå êîíñåíñóñà 
Êîëëåêòèâíàÿ îòâåòñòâåííîñòü 
×åòêàÿ ôîðìàëèçîâàííàÿ ñòðóêòóðà óïðàâëåíèÿ 
×åòêèå ôîðìàëèçîâàííûå - ïðîöåäóðû êîíòðîëÿ 
Èíäèâèäóàëüíûé êîíòðîëü ñî ñòîðîíû ðóêîâîäñòâà 
Áûñòðàÿ îöåíêà  
Îðèåíòàöèÿ íà äîñòèæåíèå èíäèâèäóàëüíûõ 
ðåçóëüòàòîâ 
Öåëåâûå ôîðìàëüíûå ðàáî÷èå îòíîøåíèÿ ñ 
ïîä÷èíåííûìè 
Ïðîäâèæåíèå, îñíîâàííîå íà èíäèâèäóàëüíûõ 
äîñòèæåíèÿõ è ðåçóëüòàòàõ 
Ñïåöèàëèçèðîâàííàÿ ïðîôåññèîíàëüíàÿ ïîäãîòîâêà  
Câÿçü ðàçìåðà îïëàòû ñ èíäèâèäóàëüíûìè 
ðåçóëüòàòàìè è ïðîèçâîäèòåëüíîñòüþ òðóäà 

 
Ïðîâåäåííîå íàìè èññëåäîâàíèå åùå ðàç ïîêàçàëî, ÷òî
ïðîôèëàêòèêà, ðàííÿÿ äèàãíîñòèêà, òðàíñïîðòèðîâêà è
ëå÷åíèå áîëüíûõ ñ îñòðîé êèøå÷íîé íåäîñòàòî÷íîñ-
òüþ íå äîëæíî ñâîäèòüñÿ ê îäíîìó òîëüêî óñòðàíåíèþ
ïðåïÿòñòâèé, ñâÿçàííûõ ñ êîìïåòåíòíîñòüþ âðà÷åáíî-
ãî ïåðñîíàëà, ýòî äîñòàòî÷íî ñëîæíûé îðãàíèçàöèîí-
íûé ïðîöåññ, òðåáóþùèé ñèñòåìíîãî ïîäõîäà. Åãî îñó-
ùåñòâëåíèå òðåáóåò ìíîãîñòîðîííåãî ïîäõîäà è áîëü-
øèõ çàòðàò ñèë è ñðåäñòâ. Áåç ñîáëþäåíèÿ ýòèõ ñîâåð-
øåííî íåîáõîäèìûõ óñëîâèé íåâîçìîæíî ñêîëüêî-íè-
áóäü ñóùåñòâåííî óëó÷øèòü èñõîäû ýòîãî çàáîëåâàíèÿ.
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SUMMARY

CURRENT  TRENDS  OF  USING  EVIDENCE  BASED
MEDICINE  PRINCIPLES  IN  URGENT  SURGICAL  SERV-
ICE  DEVELOPMENT  IN  ADJARA

Nakashidze M.

Ministry of Labour, Health and Social Affairs of Adjara

Ongoing social and economic processes in Georgia had a strong
influence on the basic health indicators of the population.

Change of usual lifestyle, poor living conditions, worsening of
communications and unemployment leads to condition of the
chronic stress and development of related pathologies. Accord-
ing to the current statistics there is a great increase in the cases of
surgical pathology.
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
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Taking into account the existing realities the serious problem is a
provision of and accessibility to the health services designated
for this groups of the population.

Based on the advanced methods of research the author of the article
studied in Adjara the social environment, working and living condi-
tions and effectiveness of preventive, curative and rehabilitative sur-
gical care rendered to the patients with severe surgical pathologies.

There have been carried out the analysis of the processes, char-
acterising health and medical activities of the population of Au-
tonomous Republic. The author believes, that despite the number
of problems in health system, introduction of well organised
primary health care will make possible to provide the majority
of patients with timely and qualified care.

Key words: primary health care, evidence based medicine, surgi-
cal pathology.

ÐÅÇÞÌÅ

ÑÈÑÒÅÌÍÛÉ  ÏÎÄÕÎÄ  Ê  ÄÅËÓ  ÎÐÃÀÍÈÇÀÖÈÈ
ÝÊÑÒÐÅÍÍÎÉ  È  ÍÅÎÒËÎÆÍÎÉ  ÕÈÐÓÐÃÈ×ÅÑÊÎÉ
ÏÎÌÎÙÈ  ÍÀÑÅËÅÍÈÞ  ÀÄÆÀÐÈÈ

Íàêàøèäçå Ì.Ã.

Ìèíèñòåðñòâî òðóäà, çäðàâîîõðàíåíèÿ è ñîöèàëüíîé ïî-
ìîùè Àäæàðèè

Ñåðüåçíûå èçìåíåíèÿ â ñîöèàëüíî-ýêîíîìè÷åñêîì ïîëîæåíèè
è îáðàçå æèçíè íàñåëåíèÿ Ãðóçèè â êîíå÷íîì èòîãå íàøëè
ñâîå îòðàæåíèå â èçìåíåíèè ñòðóêòóðû è äèíàìèêè çàáîëåâà-
åìîñòè. Â ýòîé ñâÿçè âíèìàíèå èññëåäîâàòåëåé ïðèâëåêàåò
ïðîáëåìà ðîñòà çàïîçäàëîãî îáðàùåíèÿ â ñòàöèîíàðíûå ó÷-
ðåæäåíèÿ ïàöèåíòîâ ñ îñòðîé õèðóðãè÷åñêîé ïàòîëîãèåé.

Îñòðàÿ êèøå÷íàÿ íåïðîõîäèìîñòü îñòàåòñÿ àêòóàëüíîé ïðî-
áëåìîé. Îïðåäåëåíèå ïîêàçàíèé ê êîíñåðâàòèâíîìó èëè îïå-

ðàòèâíîìó ëå÷åíèþ, âûáîð òàêòèêè õèðóðãè÷åñêîãî âìåøà-
òåëüñòâà èëè èíòåíñèâíîé òåðàïèè îêàçûâàþò ðåøàþùåå
âëèÿíèå íà èñõîä çàáîëåâàíèÿ. Ïðè ýòîì çíà÷èòåëüíàÿ ðîëü
ïðèíàäëåæèò âûïîëíåíèþ êîìïëåêñà íåîáõîäèìûõ è äîñòà-
òî÷íûõ äèàãíîñòè÷åñêèõ ìåðîïðèÿòèé, êàê ïðè ïåðâè÷íîé
äèàãíîñòèêå, òàê è â äèíàìèêå. Âåäåíèå ïîñëåîïåðàöèîííîãî
ïåðèîäà íåîáõîäèìî ðàññìàòðèâàòü êàê ïðîäîëæåíèå åäè-
íîé ïðîãðàììû ëå÷åáíûõ ìåðîïðèÿòèé.

Äîñòàòî÷íî îòìåòèòü, ÷òî â íàñòîÿùåå âðåìÿ êàæäîå 6-îå
îáðàùåíèå â ñòàöèîíàð ïðîèñõîäèò ïîçäíåå 24 ÷àñîâ ïîñëå
íà÷àëà çàáîëåâàíèÿ, ÷òî, â êîíå÷íîì èòîãå, áåçóñëîâíî, íà-
õîäèò ñâîå îòðàæåíèå â ðîñòå ÷èñëà ïîñëåîïåðàöèîííûõ îñ-
ëîæíåíèé.

Îäíîé èç îñíîâíûõ ïðè÷èí ñîçäàâøåãîñÿ ïîëîæåíèÿ ÿâëÿåò-
ñÿ ñíèæåíèå äîñòóïíîñòè íàñåëåíèÿ êàê ê ñëóæáàì ñòàöèîíàð-
íîé, òàê è ïåðâè÷íîé ìåäèöèíñêîé ïîìîùè ñòðàíû. Âìåñòå ñ
òåì, ñåðüåçíóþ ïðîáëåìó ïðåäñòàâëÿåò íåäîñòàòî÷íàÿ ìåäè-
öèíñêàÿ îñâåäîìëåííîñòü íàñåëåíèÿ, çàòðóäíåíèÿ ñ òðàíñïîð-
òèðîâêîé áîëüíûõ, íåîáîñíîâàííî øèðîêîå èñïîëüçîâàíèå
áîëåóòîëÿþùèõ ñðåäñòâ, ïðîäàæà êîòîðûõ â îñíîâíîì îñó-
ùåñòâëÿåòñÿ àïòå÷íûìè ó÷ðåæäåíèÿìè áåç ðåöåïòà.

Ñ èñïîëüçîâàíèåì ñîâðåìåííûõ ìåòîäîâ èññëåäîâàíèÿ èçó-
÷åíû ïðè÷èíû çàïîçäàëûõ îáðàùåíèé â õèðóðãè÷åñêèé ñòà-
öèîíàð ñ ó÷åòîì âîçðàñòà, ïîëà, ìåñòà ïðîæèâàíèÿ, äîõîäà è
ðÿäà äðóãèõ ïàðàìåòðîâ.

Íà îñíîâàíèè ïðîâåäåííîãî ñèñòåìíîãî àíàëèçà óêàçûâàåò-
ñÿ íà íåîáõîäèìîñòü ïðîâåäåíèÿ îðãàíèçàöèîííî-ñòðóêòóð-
íûõ ðåôîðì â ñèñòåìå ïåðâè÷íîãî çäðàâîîõðàíåíèÿ ñòðàíû,
â ÷àñòíîñòè, âîññòàíîâëåíèÿ ñåòè ÔÀÏ-îâ, ÷òî ïîçâîëèò ðàñ-
øèðèòü äîñòóïíîñòü ñåëüñêîãî íàñåëåíèÿ ê ïîëó÷åíèþ íåîá-
õîäèìîé ìåäèöèíñêîé ïîìîùè, è, â êîíå÷íîì èòîãå ïîçâîëèò
ñíèçèòü äîëþ çàïîçäàëûõ îáðàùåíèé ïî ïîâîäó îñòðîé õè-
ðóðãè÷åñêîé ïàòîëîãèè â ñòàöèîíàðû ñòðàíû.

Ðåöåíçåíò: äåéñòâ. ÷ëåí ÀÌÁÍ Ãðóçèè,
ïðîô. Ò.È. Àõìåòåëè

Íàó÷íàÿ ïóáëèêàöèÿ
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Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà ìèêðîáèîëîãèè

Íà ñîâðåìåííîì ýòàïå â ñâÿçè ñ èçìåíåíèåì óñëîâèé è
îáðàçà æèçíè ëþäåé, ðàçâèòèåì ìåäèêîñàíèòàðíîé ïî-
ìîùè ïðîèñõîäèò ðîñò òåìïîâ ýâîëþöèè ìèêðîîðãà-
íèçìîâ è âûçûâàåìûõ èìè ó ÷åëîâåêà áîëåçíåé.

Îäíî èç íàèáîëåå çíà÷èòåëüíûõ ïðîÿâëåíèé ýòîãî ïðî-
öåññà ÿâëÿåòñÿ óìåíüøåíèå ðàñïðîñòðàíåíèÿ îáùèõ è
óâåëè÷åíèè óäåëüíîãî âåñà è àáñîëþòíîãî êîëè÷åñòâà
ìåñòíûõ èíôåêöèîííûõ áîëåçíåé. Â íàñòîÿùåå âðåìÿ
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íà ìåñòíûå èíôåêöèè ïðèõîäèòñÿ îñíîâíàÿ äîëÿ çàáî-
ëåâàíèé, çàíÿòûõ ñòàöèîíàðíûõ êîåê, ïîëèêëèíè÷åñêèõ
ïîñåùåíèé, ðàñõîäîâ íà ìåäèöèíñêîå îáñëóæèâàíèå,
òðóäîâûõ ïîòåðü ïî áîëåçíè [2,4,6].

Â êà÷åñòâå ãëàâíûõ ïðè÷èí ðîñòà ìåñòíûõ èíôåêöèé
ìîæíî íàçâàòü íàðàñòàíèå è øèðîêîå ðàñïðîñòðàíå-
íèå âíóòðèáîëüíè÷íûõ, îïïîðòóíèñòè÷åñêèõ, õðîíè-
÷åñêèõ è ýíäîãåííûõ èíôåêöèé, áîëüøèíñòâî íîçîëî-
ãè÷åñêèõ ôîðì êîòîðûõ ïðîòåêàåò ëîêàëüíî.

Ìåñòíûå èíôåêöèîííûå çàáîëåâàíèÿ ïî ýòèîëîãè÷åñ-
êîé ñòðóêòóðå, óñëîâèÿì ðàçâèòèÿ, ïàòîãåíåçó, èììó-
íîëîãè÷åñêîìó îòâåòó, êëèíè÷åñêèì ïðîÿâëåíèÿì, ýïè-
äåìèîëîãè÷åñêèì çàêîíîìåðíîñòÿì ñóùåñòâåííî îò-
ëè÷àþòñÿ îò îáùèõ èíôåêöèé. Ñîîòâåòñòâåííî, èõ ïðî-
ôèëàêòèêà è òåðàïèÿ, áåçóñëîâíî, èìåþò îñîáåííîñòè.
Ýòî áåññïîðíîå ïîëîæåíèå ÷àñòî íå ñîáëþäàåòñÿ ïðåæ-
äå âñåãî ïîòîìó, ÷òî â ïðîôèëàêòèêå è òåðàïèè ìåñò-
íûõ èíôåêöèé, â îòëè÷èå îò îáùèõ, âûñîêà äîëÿ ýìïè-
ðè÷åñêîãî ïîäõîäà [1,7,9].

Âàæíîñòü âíåäðåíèÿ â êëèíè÷åñêóþ ïðàêòèêó ðàöè-
îíàëüíî îãðàíè÷åííîãî ñïèñêà àíòèáèîòèêîâ ñâÿçà-
íà ñ íåîáîñíîâàííî âûñîêîé ÷àñòîòîé èõ íàçíà÷å-
íèÿ, îñîáåííî â îòäåëåíèÿõ èíòåíñèâíîé òåðàïèè,
îñîáåííîñòÿìè ýêîëîãèè â ýòèõ ïîäðàçäåëåíèÿõ è
âûñîêîé ñåáå-ñòîèìîñòüþ òåðàïèè. Îñíîâîé ïîñòðî-
åíèÿ ôîðìóëÿðà ÿâëÿþòñÿ íîçîëîãè÷åñêàÿ ñòðóêòó-
ðà ïàöèåíòîâ îòäåëåíèÿ, ìèêðîáíûé ïåéçàæ âîçáó-
äèòåëåé èíôåêöèè, õàðàêòåð è óðîâåíü èõ ðåçèñòåíò-
íîñòè ê àíòèáèîòèêàì, ðåçóëüòàòû äîêàçàòåëüíûõ èñ-
ñëåäîâàíèé ïî ñðàâíèòåëüíîé îöåíêå ýôôåêòèâíîñ-
òè àíòèìèêðîáíûõ ïðåïàðàòîâ, ôàðìàêîýêîíîìè÷åñ-
êèé àíàëèç, à òàêæå ðåàëüíûå âîçìîæíîñòè áþäæåòà,
ôîíäîâ îáÿçàòåëüíîãî ìåäèöèíñêîãî ñòðàõîâàíèÿ è
ñàìèõ ïàöèåíòîâ [3,8,11].

Â íàñòîÿùåå âðåìÿ äëÿ ñîçäàíèÿ ôîðìóëÿðíîãî ñïèñ-
êà àíòèìèêðîáíûõ ñðåäñòâ ïðåäëàãàåòñÿ ñëåäóþùàÿ
ãðóïïèðîâêà: ïðåïàðàòû äëÿ ïðîôèëàêòèêè èíôåêöè-
îííûõ îñëîæíåíèé ðåñïèðàòîðíîãî òðàêòà ïðè èñêóñ-
ñòâåííîé âåíòèëÿöèè ëåãêèõ, àíòèáèîòèêè äëÿ òåðàïèè
âíåáîëüíè÷íûõ èíôåêöèé, àíòèáèîòèêè äëÿ òåðàïèè
ãîñïèòàëüíûõ èíôåêöèé, âîçíèêøèõ â ïðîôèëüíûõ
îòäåëåíèÿõ è â ïåðèîä íàõîæäåíèÿ â îòäåëåíèè èíòåí-
ñèâíîé òåðàïèè.

Ñëåäóåò îòìåòèòü, ÷òî âàæíîñòü ïîäãîòîâêè è âíåäðå-
íèÿ â êëèíè÷åñêóþ ïðàêòèêó ðàöèîíàëüíî îãðàíè÷åí-
íîãî ñïèñêà àíòèìèêðîáíûõ ñðåäñòâ, è ïåðâóþ î÷å-
ðåäü äëÿ îòäåëåíèé ðåàíèìàöèè è èíòåíñèâíîé òåðà-
ïèè, îáóñëîâëåíà ïî êðàéíåé ìåðå òðåìÿ îáñòîÿòåëü-
ñòâàìè: âî-ïåðâûõ, îðãàíèçàöèÿ îòäåëåíèé ðåàíèìàöèè
è èíòåíñèâíîé òåðàïèè â êðóïíûõ ìíîãîïðîôèëüíûõ
áîëüíèöàõ ñóùåñòâåííûì îáðàçîì èçìåíèëà è ïðîäî-

æàåò ìåíÿòü ýêîëîãèþ ëå÷åáíî-ïðîôèëàêòè÷åñêèõ ó÷-
ðåæäåíèé. Óëó÷øåíèå ðåçóëüòàòîâ ëå÷åíèÿ è óâåëå÷å-
íèå ïðîäîëæèòåëüíîñòè æèçíè ïðè ðÿäå êðèòè÷åñêèõ
ñîñòîÿíèé çà ñ÷åò èñïîëüçîâàíèÿ íîâûõ, â òîì ÷èñëå
èíâàçèâíûõ òåõíîëîãèé, ñîïðîâîæäþòñÿ ðîñòîì ÷àñòî-
òû íîçîêîìèàëüíûõ èíôåêöèé è ðåçèñòåíòíîñòè îòäåëü-
íûõ ïàòîãåíîâ ê àíòèáèîòèêàì, ïîÿâëåíèåì íîâûõ, êëè-
íè÷åñêè çíà÷èìûõ âîçáóäèòåëåé. Â ýòèõ óñëîâèÿõ ñòàë
ðåàëíîñòüþ ïåðåíîñ ìèêðîîðãàíèçìîâ âìåñòå ñ áîëü-
íûì èç îòäåëåíèé ðåàíèìàöèè è èíòåíñèâíîé òåðàïèè
â ïðîôèëüíûå îòäåëåíèÿ; âî-âòîðûõ, îíà îáóñëîâëåíà
íå-îáîñíîâàííî âûñîêîé ÷àñòîòîé íàçíà÷åíèÿ àíòèáè-
îòèêîâ â ïåðèîä èíòåíñèâíîé òåðàïèè: ñâûøå 90% ïà-
öèåíòîâ îòäåëåíèé ðåàíèìàöèè è èíòåíñèâíîé òåðàïèè
â Ðîññèè è 70% - â ñòðàíàõ Çàïàäíîé Åâðîïû; â-òðåòüèõ,
âûñîêîé ñòîèìîñòüþ ëå÷åíèÿ â îòäåëåíèÿõ ðåàíèìà-
öèè è èíòåíñèâíîé òåðàïèè, îñîáåííî ïàöèåíòîâ ñ ñåï-
ñèñîì [4,5,8-12].

Öåëüþ èññëåäîâàíèÿ ÿâèëñÿ àíàëèç èçìåí÷èâîñòè óðîâ-
íÿ ÷óñòâèòåëüíîñòè/ðåçèñòåíòíîñòè ìèêðîáíûõ øòàì-
ìîâ ê ñîâðåìåííûì àíòèáèîòèêàì - ïðåäñòàâèòåëÿì
îñíîâíûõ ãðóïï â ïåðèîä 2003-2005 ãîäîâ.

Ìàòåðèàë è ìåòîäû. Â óêàçàííûé ïðîìåæóòîê âðåìå-
íè ó õèðóðãè÷åñêèõ áîëüíûõ áûë âûäåëåí 871 øòàìì
ðàçíûõ ìèêðîáíûõ âèäîâ.

Ìàòåðèàë äëÿ èññëåäîâàíèÿ áðàëè ñòåðèëüíûì òàìïî-
íîì èç ðàíåâîé ïîâåðõíîñòè èëè îïåðàöèîííîé ðàíû,
èññëåäîâàëàñü òàêæå âåíîçíàÿ êðîâü.

Èäåíòèôèêàöèþ âûäåëåííûõ ìèêðîîðãàíèçìîâ ïðî-
âîäèëè ñîãëàñíî êëàññè÷åñêèì ìåòîäàì èññëåäîâà-
íèÿ, ïðèíÿòûõ â ìèêðîáèîëîãèè. Áûë èñïîëüçîâàí êàê
êà÷åñòâåííûé, òàê è êîëè÷åñòâåííûé ìåòîäû ìèêðî-
áèîëîãè÷åñêîãî èññëåäîâàíèÿ [5]. ×óâñòâèòåëüíîñòü/
ðåçèñòåíòíîñòü âûäåëåííûõ ìèêðîîðãàíèçìîâ ê àí-
òèáèîòèêàì ïðîâîäèëàñü äâóìÿ ìåòîäàìè: äèñêî-äèô-
ôóçèîííûì ìåòîäîì ñ èñïîëüçîâàíèåì ñòàíäàðòè-
çèðîâàííûõ áóìàæíûõ äèñêîâ, ïðîïèòàííûõ àíòèáè-
îòèêàìè è ìåòîäîì ñåðèéíûõ ðàçâåäåíèé â àãàðå, ñ
öåëüþ îïðåäåëåíèÿ ìèíèìàëüíûõ áàêòåðèîöèäíûõ
äîç (ÌÁÊ) [5]. Ïîëó÷åííûå â ðåçóëüòàòå èññëåäîâà-
íèÿ äàííûå îáðàáàòûâàëèñü ìåòîäîì âàðèàöèîííîé
ñòàòèñòèêè.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Â ðåçóëüòàòå èññëåäî-
âàíèÿ, êîòîðîå ïðîâîäèëîñü â òå÷åíèå òðåõ ëåò (2003-
2005 ãã.) â îòäåëåíèÿõ îáùåé è ãíîéíîé õèðóðãèè â
óíèâåðñèòåòñêîé êëèíè÷åñêîé áîëüíèöå, áûë âûäå-
ëåí 871 ìèêðîáíûé øòàìì ðàçíûõ âèäîâ ìèêðîîðãà-
íèçìîâ. Êàê ñëåäóåò èç òàáëèöû 1, â ìèêðîáíîé ñòðóê-
òóðå ðàíåâûõ èíôåêöèé âûñåâàåìîñòü ãðàìîòðèöà-
òåëüíîé ìèêðîôëîðû (509 ìèêðîáíûõ øòàììîâ) ïðå-
âàëèðîâàëà íàä ãðàìïîëîæèòåëüíîé ìèêðîôëîðîé
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(362 ìèêðîáíûõ øòàììîâ) â 1,5 ðàçà. Ñëåäóåò îòìå-
òèòü, ÷òî â 37% ñëó÷àåâ âûäåëåííûå ìèêðîîðãàíèçìû

íîñèëè ãîñïèòàëüíûé õàðàêòåð, òàê êàê âûäåëÿëèñü îò
áîëüíûõ ÷åðåç 48 è áîëåå ÷àñîâ ïîñëå ãîñïèòàëèçàöèè.

2003 ãîä 2004 ãîä 2005 ãîä âñåãî 
№ Âèä 

ìèêðîîðãàíèçìà Àáñ. 
êîëè÷ % Àáñ. 

êîëè÷ % Àáñ. 
êîëè÷ % Àáñ. 

êîëè÷ % 

1. S. aureus 58 54,7 27 25,5 21 19,8 106 12,2 
2. S. epidermidis  59 53,1 30 27,02 22 19,8 111 12,7 
3. S.pyogenes  10 22,7 15 34,13 19 43,2 44 5,01 
4. S. faecalis  28 43,01 21 32,3 16 24,6 65 7,5 
5. E. coli  44 32,1 57 41,6 36 26,3 137 15,7 
6. E. vulneris  14 36,8 13 34,2 11 28,9 38 4,4 
7. Proteus spp.  34 52,3 18 27,6 13 20 65 7,5 
8. P. aeruginosa  62 37,3 58 34,9 46 27,7 166 19,1 
9. E. aglomerans  15 41,6 9 25 12 33,3 36 4,1 

10. Morganella spp  13 68,4 6 31,6   19 2,2 
11. Edvardsiela spp  12 60 8 40   20 2,3 
12. Cedacia spp  10 35,7 1 3,6 17 60,7 28 3,2 
13. Candida  13 36,1 15 41,7 8 22,2 36 4,1 

 âñåãî  372 42,7 278 31,9 221 25,4 871  
 

Òàáëèöà 1. Ìèêðîáíûé ïåéçàæ ðàíåâûõ èíôåêöèé

Òàáëèöà 2. Ñðåäíèé ïðîöåíòíûé óðîâåíü ðåçèñòåíòíîñòè ìèêðîîðãàíèçìîâ ê ïðåäñòàâèòåëÿì ïîñëåäíèõ
ïîêîëåíèé âñåõ èçâåñòíûõ ãðóïï àíòèáèîòèêîâ, â ïåðèîä 2003-2005 ãã.
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S. aureus  67,0 57,34 68,81 78,89 0 48,35 44,0 - 26,57 22,72 67,85 
S. epidermidis  44,1 36,5 47,9 53,56 0 44,28 24,78 - 10,3 4,27 37,2 
S. pyogenes  32,8 96,22 34,57 44,67 0 34,39 26,01 - 13,21 2,86 52,98 
S. faecalis  59,8 98,09 65,35 99,45 50,79 55,06 59,67 - 37,9 12,64 98,72 
E. coli  83,65 63,4 95,61 100 100 83,99 57,79 52,55 41,95 23,91 84,37 
E. vulneris  84,75 63,07 96,94 100 100 71,12 56,56 52,77 52,77 22,22 89,17 
Proteus spp.  81,87 63,86 100 100 100 63,46 55,33 45 23,5 13,24 83,43 
P. aeruginosa  93,98 58,9 100 100 100 86,21 57,59 46,51 34,54 33,11 100 
E. agllomerans  81,93 49,9 95,89 100 100 66,66 47,64 55,73 29,41 21,05 66,66 
 
Â 49% ñëó÷àåâ ìèêðîîðãàíèçìû âûäåëÿëèñü â âèäå ðàç-
ëè÷íûõ ìèêðîáíûõ àññîöèàöèé (ïî äâà, òðè, èíîãäà è
áîëåå ðàçíûõ ìèêðîáíûõ âèäîâ).

Â ðåçóëüòàòå ïðîâåäåíèÿ êîëè÷åñòâåííîãî àíàëèçà áûëî
óñòàíîâëåíî, ÷òî ìèêðîîðãàíèçìû ïðàêòè÷åñêè âî âñåõ
ñëó÷àÿõ âûäåëÿëèñü â áîëüøèõ êîëè÷åñòâàõ è êîëîíèå-
îáðàçóþùàÿ åäèíèöà (ÊÎÅ) â ñðåäíåì ðàâíÿëàñü 105-
106 è ðåæå - 107-108.

Â èññëåäóåìûé ïåðèîä îïðåäåëåíèå ÷óñòâèòåëüíîñòè\-
ðåçèñòåíòíîñòè âûäåëåííûõ ìèêðîáíûõ øòàììîâ ê àí-
òèáèîòèêàì ïîêàçàëî, ÷òî èìååò ìåñòî ÷åòêî âûðàæåí-

íàÿ òåíäåíöèÿ ðîñòà àíòèáèîòèêîðåçèñòåíòíîñòè ïî
âñåì âèäàì ìèêðîîðãàíèçìîâ. Òàê, íàïðèìåð, óðîâåíü
ðåçèñòåíòíîñòè ê ïåíèöèëëèíàì øòàììîâ çîëîòèñòîãî
ñòàôèëîêîêêà âàðüèðîâàë â ïðåäåëàõ 63,65-70,71%; ýïè-
äåðìèàëüíîãî ñòàôèëîêîêêà - îò 38,71 äî 42,5%; ãíîå-
ðîäíûõ ñòðåïòîêîêêîâ – îò 26,6 31,57%; øòàììîâ êè-
øå÷íîé ïàëî÷êè - îò 75,25 äî 85,25%. Óðîâåíü ðåçèñòåí-
òíîñòè øòàììîâ ïðîòåÿ êîëåáàëñÿ â ïðåäåëàõ îò 79,5%
äî 82%. Îñîáåííî âûñîêèé óðîâåíü ðåçèñòåíòíîñòè áûë
çàôèêñèðîâàí â îòíîøåíèè øòàììîâ ñèíåãíîéíîé ïà-
ëî÷êè îò 89,54 äî 94,64%. Ñëåäóåò îòìåòèòü, ÷òî ïîäîá-
íàÿ òåíäåíöèÿ áûëà çàôèêñèðîâàíà è â îòíîøåíèè âñåõ
îñòàëüíûõ ãðóïï àíòèáèîòèêîâ. Ïîëó÷åííûå ðåçóëüòà-
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òû íåñîìíåííî âûçûâàþò áîëüøóþ îçàáî÷åííîñòü ñëî-
æèâøåéñÿ ñèòóàöèåé.

Â òàáëèöå 2 ïðåäñòàâëåíû ñðåäíèå ïîêàçàòåëè óðîâíÿ
ðåçèñòåíòíîñòè ìèêðîîðãàíèçìîâ, âûäåëåííûõ ó áîëü-
íûõ ñ ðàíåâûìè èíôåêöèÿìè ê ðàçíûì ãðóïïàì àíòè-
áèîòèêîâ. Ïðîâåäåííûå íàìè èññëåäîâàíèÿ åùå ðàç
ïîäòâåðæäàþò òåçó î òîì, ÷òî àðñåíàë àíòèìèêðîáíûõ
ñðåäñòâ, ê ñîæàëåíèþ, âñå áîëüøå è áîëüøå ñîêðàùà-
åòñÿ. Êàê âèäíî èç òàáëèöû 2, â íàñòîÿùåå âðåìÿ â íà-
øåì ðåãèîíå íàèáîëåå ýôôåêòèâíûìè ÿâëÿþòñÿ öåôà-
ëîñïîðèíû òðåòüåãî è ÷åòâåðòîãî ïîêîëåíèé, ôòîðõè-
íîëîíû è êàðáàïåíåìû.

Ïðîâåäåííûå èññëåäîâàíèÿ åùå ðàç äàþò îñíîâàíèå äëÿ
ðåêîìåíäàöèè ñòðàòåãèè áîëåå ñîâåðøåííîãî èñïîëüçî-
âàíèÿ àíòèáèîòèêîâ äëÿ ëå÷åíèÿ, â ïåðâóþ î÷åðåäü, ñòà-
öèîíàðíûõ áîëüíûõ: àêòèâíî äåéñòâóþùàÿ àïòåêà è òåðà-
ïåâòè÷åñêèé êîìèòåò; áîëüíè÷íûé àðñåíàë àíòèáèîòèêîâ
«áåç èçëèøåñòâ»; áëàíêè äëÿ âûïèñûâàíèÿ àíòèáèîòèêîâ;
ïåðìàíåíòíîå ðàññìîòðåíèå âîïðîñîâ èñïîëüçîâàíèÿ
àíòèáèîòèêîâ ñ îáðàòíîé ñâÿçüþ äëÿ ïåðñîíàëà; ðàññìîò-
ðåíèå äàííûõ îá ýêïåðèìåíòàëüíîì îïðåäåëåíèè ÷óâñòâè-
òåëüíîñòè âûäåëåííûõ ìèêðîáíûõ øòàììîâ ê àíòèáèîòè-
êàì; ïîýòàïíîå èíñòðóêòèðîâàíèå ïåðñîíàëà - ëè÷íîå è ñ
èñïîëüçîâàíèåì ðóêîâîäñòâ ïî àíòèáèîòèêîòåðàïèè è
àíòèáèîòèêîïðîôèëàêòèêå; îãðàíè÷åíèå èñïîëüçîâàíèÿ
íåêîòîðûõ àíòèáèîòèêîâ è êîíòðîëü ñî ñòîðîíû ïðåäñòà-
âèòåëåé ôàðìàöåâòè÷åñêîé ñëóæáû. Îòâåòñòâåííîñòü çà
ðåãóëèðîâàíèå ïðèìåíåíèÿ àíòèáèîòèêîâ â ñòàöèîíàðå
äîëæíà âîçëàãàòüñÿ íà ëå÷àùèõ âðà÷åé.
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SUMMARY

MONITORING  OF  LEVEL  OF  ANTIBIOTIC  RESIS-
TANCE  OF  MICROBIAL  STRAINS,  ISOLATED  IN
CASES  OF  SURGICAL  INFECTIONS  IN  PERIOD
FROM  2003  TO  2005  YEARS

Chikviladze D., Metreveli D., Mikeladze M., Gachechi-
ladze Kh., losebasvili K.

Tbilisi State Medical University, department of Microbiology

Microbial structure of surgical infections and level of antibiotic
resistance of microbial strains isolated in period from 2003 to
2005 years was investigated.

As a result of performed investigation, 871 strains of different
microbial species were isolated. It occurred that, in microbial
structure of wound infections isolation of gram-positive micro-
flora (509 strains) was 1,5 times higher than gram-negative (362
strains). Quantitative analisation has shown, that microorgan-
isms were isolated in high amount, COU=105-108. In 49% of
cases microorganisms were isolated as microbial associations. In
37% of isolated microorganisms they had Nosocomial features.
Investigation of sensitivity of microorganisms to antibiotics of
all known group has shown tendency of rise of level of resis-
tance even to modern antibiotics. It was found out Cephalospor-
ins, Phtorhinolons and Karbapenems are showing good result.

Basing on performed investigations could be recommended -
strictening of strategy and control in use of antibiotics.

Key words: structure of microflora, antibioticoresistans.

ÐÅÇÞÌÅ

ÌÎÍÈÒÎÐÈÍÃ  ÓÐÎÂÍß  ÀÍÒÈÁÈÎÒÈÊÎÐÅÇÈÑÒÅÍ-
ÒÍÎÑÒÈ  ÌÈÊÐÎÁÍÛÕ  ØÒÀÌÌÎÂ,  ÂÛÄÅËÅÍÍÛÕ
ÏÐÈ  ÕÈÐÓÐÃÈ×ÅÑÊÈÕ  ÈÍÔÅÊÖÈßÕ  Â  ÏÅÐÈÎÄ
2003-2005 ãã.

×èêâèëàäçå Ä.Ï., Ìåòðåâåëè Ä.À., Ìèêåëàäçå Ì.Ë., Ãà-
÷å÷èëàäçå X.Ý., Èîñåáàøâèëè Ò.Ñ.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
êàôåäðà ìèêðîáèîëîãèè

Èçó÷åíà ìèêðîáíàÿ ñòðóêòóðà õèðóðãè÷åñêèõ èíôåêöèé è
óðîâåíü àíòèáèîòèêîðåçèñòåíòíîñòè âûäåëåííûõ ìèêðîáíûõ
øòàììîâ â ïåðèîä 2003-2005 ãã.
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Â ðåçóëüòàòå ïðîâåäåííîãî èññëåäîâàíèÿ áûë âûäåëåí 871
øòàìì ðàçíûõ âèäîâ ìèêðîîðãàíèçìîâ. Â ìèêðîáíîé ñòðóê-
òóðå ðàíåâûõ èíôåêöèé âûñåâàåìîñòü ãðàìîòðèöàòåëüíîé
ìèêðîôëîðû (509 øòàììîâ) ïðåâîñõîäèëà âûñåâàåìîñòü ãðàì-
ïîëîæèòåëüíîé ìèêðîôëîðû (362 øòàììîâ) â 1,5 ðàçà. Êîëè-
÷åñòâåííûé àíàëèç ïîêàçàë, ÷òî ìèêðîîðãàíèçìû âûñåâàëèñü
â áîëüøèõ êîëè÷åñòâàõ, ÊÎÅ=105-108. Â 49% ñëó÷àåâ ìèêðî-
áû âûäåëÿëèñü â âèäå ìèêðîáíûõ àññîöèàöèé. 37% âûäåëåí-
íûõ ìèêðîîðãàíèçìîâ íîñèëè ãîñïèòàëüíûé õàðàêòåð. Èçó-
÷åíèå ÷óâñòâèòåëüíîñòè âûäåëåííûõ ìèêðîîðãàíèçìîâ ê àí-

òèáèîòèêàì âñåõ èçâåñòíûõ ãðóïï ïîêàçàëî, ÷òî èìååò ìåñòî
òåíäåíöèÿ ðîñòà óðîâíÿ ðåçèñòåíòíîñòè äàæå ê ñîâðåìåííûì
àíòèáèîòèêàì. Õîðîøî ðàáîòàþò àíòèáèîòèêè III è IV ïîêîëå-
íèé öåôàëîñïîðèíîâ, ôòîðõèíîëîíîâ è êàðáàïåíåìîâ.

Ïðîâåäåííûå èññëåäîâàíèÿ äàþò îñíîâàíèå äëÿ ðåêîìåíäà-
öèè óæåñòî÷åíèÿ ñòðàòåãèè è êîíòðîëÿ çà ïðèìåíåíèåì àíòè-
áèîòèêîâ.

Ðåöåíçåíò: ä.ì.í., ïðîô. È.Ì. Ì÷åäëèøâèëè

Íàó÷íàÿ ïóáëèêàöèÿ

INFLUENCE OF EXPERIMENTAL HYPERTHYREOSIS
ON HEPATOCYTES’ CELL CYCLE IN WHITE MICE

Gujabidze N., Rukhadze R.

Department of Histology, Cytology and Embryology, Tbilisi State Medical Universit

The thyroid hormones affect cell growth, differentiation
and regulate metabolic functions via its interaction with
the thyroid hormone nuclear receptors [5]. Existing data
suggest that the thyroid hormones play the essential reg-
ulatory role in the process of hepatocyte proliferation and
polyploidization.

T3 has been shown to be a powerful inducer of hepatocyte
proliferation in the rats and its mitogenic capacity has been
used for experiments on gene therapy and repopulation of
hepatocytes [10]. Although T3 is known to have a strong
mitogenic effect on hepatocytes in vivo [3], little is known
about long-term effects of thyroid hormone on liver paren-
chyma [2].

Thyrotoxicosis may be associated with a variety of abnor-
malities of liver function, however the pathogenesis of
hepatic disfunction in thyrotoxicosis is unknown [8]. Re-
cent data confirm the role of hyper- and hypothyroidism in
cell death by apoptosis in rat liver [1].

Here we have studied the effect of thyroid hormone on the
cell cycle of hepatocytes in white mice during experimen-
tal hyperthyreosis.

Materials and methods. In order to achieve the set goal
the study was performed on 74 laboratory white mice.
The mice were placed in identical conditions, in the vi-
varium of TSMU.

According to their age the animals were distributed in
three groups: I – juvenils (50-90 days old), II – adults (3-
10 months old) and III- senescent (16-20 months old).
Each age group was separated into two - experimental (42
animals) and control (32 animals) sub-groups. The ani-
mals of the experimental group during 28 days under-
went injections of L-thyroxine on daily basis 50 mcg per
1 kg body weight. The animals of control group corre-
spondingly receive the same amount of physiological
solution.

The animals were killed under ether narcosis on the 28-th
day of experiment. In order to study the specificity of hepa-
tocyte cell cycle we separated the nuclei using the method
of Chauvea (1956), modified by Georgiev (1960). For this
purpose we placed liver tissue in TMS solution for 3-5
minutes (all procedures were carried out at 40Ñ tempera-
ture); afterwards liver tissue was dried separately; liver
tissue was homogenized with a glass-Teflon Potter ho-
mogenizer in the 2,2 M succrose solution prepared on the
phosphate buffer (pH 7,4). Nuclei were collected by cen-
trifugation of the homoghenate at 18000 x g for 40 min.
Received pure of nucleis was suspended in TMS solution
and centrifugated at 600 x g during 10 min. 70% ethanol
was added to the pellet and samples were incubated over-
night at 40Ñ. Than 10 ml of RNase (10mg/ml) was added
and samples were incubated during 30 min at RT. 1 ml of EB
staining solution was added, samples were incubated dur-
ing 30 min at RT.
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Analysis of hepatocytes was conducted in line with the
dynamic method of flow cytometers, using the equipment
of Becton Dicinson (Mountain Vieu, CA). As a result of
the analysis number of apoptotic, diploid (Go/G1), tetra-
ploid (G2/M), poliploid nuclei and nuclei in the S phase
was counted. Statistical analisis was performed using Stu-

dent’s t-test for independent samples, and p values < 0,05
were considered significant. Data are presented as mean
(standard deviation).

Results and discussion. The obtained experimental data
are shown in table.

Table. Distribution of experimental and control sub-groups hepatocytes nuclei in cell cycle
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group 

5,07%± 
0,78% 

52,55%± 
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7,20%± 
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23,25%± 
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7,93%± 
0,33% 
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Under the action of L-thyroxine in juvenile mice the number
of diploid nuclei decreases (p<0,005), whereas the percent-
age of tetraploid, octaploid, 16n and 32n nuclei signifi-
cantly increases (p<0,05). The number of apoptotic nuclei
significantly decreases (p<0,05) and the number of nuclei
in S phase never changes (p<0,5), when compared with
appropriate indices of control group (fig. 1).

1-apoptotic nuclei; 2-diploid nuclei; 3-nuclei in S phase;
4- tetraploid nuclei; 5 - octaploid nuclei; 6-poliploid
nuclei 16n; 7- poliploid nuclei 32 n.

Fig. 1. The influence of L-thyroxine on the distribution of
hepatocyte’ nuclei in the cell cycle in juvenile mice

Thus, most prominent changes were concerned with in-
creased ploidity of hepatocyte nuclei. Polyploidy is char-
acteristic feature of mammalian hepatocytes [9]. The entire

process of hepatocyte polyploidization is considered to
be a mechanism of evolutionary adaptation, reflecting an
increasing degree of irreversible hepatocellular differenti-
ation adopted to decrease the high risk of genomic dam-
age to which the liver is exposed [4]. In adult mice under
the action of L-thyroxine quite different changes were ob-
served (fig. 2).

1-apoptotic hepatocytes; 2-diploid nuclei; 3-nuclei in S
phase; 4- tetraploid nuclei; 5 - octaploid nuclei; 6-poli-
ploid nuclei 16n; 7- poliploid nuclei 32n.

Fig. 2. The influence of L-thyroxine on the distribution of
hepatocyte’ nuclei in the cell cycle in adult mice

Comparing with the appropriate parameters of control group
it was shown, that the amount of diploid nuclei never chang-
es (p>0,05), whereas the percentage of tetraploid, 16n and
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32n nuclei decrease (p<0,01). At the same time significantly
increases the amount of apoptotic nuclei (p<0,01)and nuclei
in S phase (p<0,05). Thus, in adult mice, experimental hyper-
thyreosis activates the programmed cell death of hepatocytes.

Approximately similar changes were observed in senes-
cent mice (fig. 3).

1-apoptotic hepatocytes; 2-diploid nuclei; 3-nuclei in S
phase; 4- tetraploid nuclei; 5 - octaploid nuclei; 6-poli-
ploid nuclei 16n; 7- poliploid nuclei 32n.

Fig. 3. The influence of L-thyroxine on the distribution of
hepatocyte’ nuclei in the cell cycle in senescent mice

The most prominent changes were observed in percentage of
apoptotic nuclei. This parameter significantly prevealed the
appropriate parameter of the control group, as well as of the
previous experimental groups. There was no difference in the
number of nuclei in S phase, whereas the percentage of diploid,
tetraploid, octaploid and 16n nuclei was decreased (p<0,05).

The results obtained allowed us to clarify the predominant
role of thyroid hormones in the regulation of hepatocyte cell
cycle. The significant role of the hyperthyroid status on liver
polyploidization is evident. However, this effect seems to be
age dependent. According to our data, hyperthyreosis in ju-
veniles increases the degree of ploidity, whereas in adult and
senescent mice – decreases. On the other hand, under action
of hyperthyroid status the amount of apoptotic nuclei de-
creases in juveniles and increases in adults and senescents.
The intensity of liver cell apoptosis is highest in senescents.

Alisi et al. (2004) have demonstrated that the thyroid hor-
mones could modulate different signaling pathways that
are able to control cell-cycle progression. This can explain
the age dependent differences revealed in cell cycle of
white mice during experimental hyperthyreosis.

Consequently, the experimental hyperthyreosis causes signifi-
cant changes in hepatocyte cell cycle in white mice, which are
age dependent. In Juveniles the hyperthyreosis results in in-
creased ploidity of hepatocyte nuclei. However, in adults and
senescents most prominent is increase in intensity of apoptosis.
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SUMMARY

INFLUENCE  OF  EXPERIMENTAL  HYPERTHYREOSIS
ON  HEPATOCYTES’  CELL  CYCLE  IN  WHITE  MICE

Gujabidze N., Rukhadze R.

Department of Histology, Cytology and Embryology, Tbilisi State
Medical University

The thyroid hormones play the essential regulatory role in the
process of hepatocyte proliferation and polyploidization. T3
has been shown to be a powerful inducer of hepatocyte prolifer-
ation in the rats. Although T3 is known to have a strong mitogen-
ic effect on hepatocytes in vivo, little is known about long-term
effects of thyroid hormone on liver parenchyma. Here we have
studied the effect of thyroid hormone on the cell cycle of hepa-
tocytes in white mice during experimental hyperthyreosis.

The experiments were performed on 74 white mice, distribut-
ed in three age groups (juveniles, adults, senescents). Exper-
imental hyperthyreosis was induced by injections of L-thy-
roxine (50mcg/1kg body weight). The method of flow cytom-
etry was used.
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The results obtained allowed us to clarify the predominant role
of thyroid hormones in the regulation of hepatocyte cell cycle.
The significant role of the hyperthyroid status on liver poly-
ploidization was evident. However, this effect seems to be age
dependent. According to our data, hyperthyreosis in juveniles
increases the degree of ploidity, whereas in adult and senescent
mice – decreases. On the other hand, under action of hyperthy-
roid status the amount of apoptotic nuclei decreases in juveniles
and increases in adults and senescents.

Key words: hepatocyte, hyperthyreosis, cell cycle, apoptosis.

ÐÅÇÞÌÅ

ÂËÈßÍÈÅ ÝÊÑÏÅÐÈÌÅÍÒÀËÜÍÎÃÎ ÃÈÏÅÐÒÈÐÅÎ-
ÇÀ ÍÀ ÊËÅÒÎ×ÍÛÉ ÖÈÊË ÃÅÏÀÒÎÖÈÒÎÂ ÁÅËÛÕ
ÌÛØÅÉ

Ãóäæàáèäçå Í.Á., Ðóõàäçå Ð.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
êàôåäðà ãèñòîëîãèè, öèòîëîãèè è ýìáðèîëîãèè

Áîëüøèíñòâî îðãàíîâ ïðè ãèïåðòèðåîçå ïîäâåðãàåòñÿ ìîð-
ôîëîãè÷åñêèì è ôóíêöèîíàëüíûì èçìåíåíèÿì. Ñóùåñòâó-

þùèå äàííûå ïîäòâåðæäàþò, ÷òî ãîðìîíû ùèòîâèäíîé æå-
ëåçû èãðàþò âàæíóþ ðîëü â ïðîöåññå ïðîëèôåðàöèè è ïî-
ëèïëîèäèçàöèè ãåïàòîöèòîâ ïå÷åíè ìëåêîïèòàþùèõ. Ïîñëå-
äíèå äàííûå ïîäòâåðæäàþò ðîëü ãèïåð- è ãèïîòèðåîçà â àïîï-
òîçå ãåïàòîöèòîâ. Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü èçó-
÷åíèå âîçðàñòíûõ îñîáåííîñòåé ðàñïðåäåëåíèÿ ãåïàòîöèòîâ
â ðàçëè÷íûõ ôàçàõ êëåòî÷íîãî öèêëà â óñëîâèÿõ ýêñïåðè-
ìåíòàëüíîãî ãèïåðòèðåîçà.

Ýêñïåðèìåíòû ïðîâîäèëèñü íà ïîäðîñòêîâûõ, çðåëûõ è ñòà-
ðûõ ìûøàõ. Ãèïåðòèðåîç âîñïðîèçâîäèëè ïóòåì ââåäåíèÿ
L-Òèðîêñèíà åæåäíåâíî, â òå÷åíèå 4-õ íåäåëü (50 ìêã/êã).
Èçìåíåíèÿ â êëåòî÷íîì öèêëå ãåïàòîöèòîâ èçó÷àëè ìåòîäîì
äèíàìè÷åñêîé öèòîôëþðèìåòðèè.

Âûÿâëåíî, ÷òî âëèÿíèå ýêñïåðèìåíòàëüíîãî ãèïåðòèðåîçà
íà êëåòî÷íûé öèêë ãåïàòîöèòîâ çàâèñèò îò âîçðàñòà æèâîò-
íîãî. Â ïîäðîñòêîâîì âîçðàñòå ãèïåðòèðåîç çíà÷èòåëüíî
óâåëè÷èâàåò ñòåïåíü ïëîèäíîñòè ãåïàòîöèòîâ è óìåíüøàåò
÷èñëî àïîïòîòè÷åñêèõ ÿäåð. Ñ óâåëè÷åíèåì âîçðàñòà, â õîäå
ýêñïåðèìåíòàëüíîãî ãèïåðòèðåîçà â ïå÷åíè áåëûõ ìûøåé,
óìåíüøàåòñÿ êîëè÷åñòâî ïîëèïëîèäíûõ ÿäåð è ðåçêî âîçðà-
ñòàåò èíòåíñèâíîñòü àïîïòîçà.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ë.Â. Êèêàëèøâèëè
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Öèêëàóðè Ì.È., Êàöèòàäçå Ã.Ç., Àáåñàäçå Ì.Þ.

Ñòàòüÿ ïðåäñòàâëåíà äåéñòâ. ÷ëåí ÀÍ Ãðóçèè, ïðîô. Í.À. Äæàâàõèøâèëè

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
êàôåäðà ïåäèàòðèè è êàôåäðà íîðìàëüíîé àíàòîìèè

Â ïðîãíîçèðîâàíèè ñàíèòàðíîãî ñîñòîÿíèÿ íàñåëåíèÿ
ñòðàíû îäíèì èç ãëàâíûõ îáúåêòèâíûõ ïîêàçàòåëåé ÿâ-
ëÿåòñÿ óðîâåíü åãî ôèçè÷åñêîãî ðàçâèòèÿ. Îðèåíòèðîì,
îïðåäåëÿþùèì ïîêàçàòåëè â ïåðñïåêòèâå, à, ñëåäîâà-
òåëüíî, çäîðîâüå è ôèçè÷åñêîå ñîñòîÿíèå áóäóùåãî
íàñåëåíèÿ, â çíà÷èòåëüíîé ìåðå ÿâëÿåòñÿ äèíàìèêà çäî-
ðîâüÿ è ãàðìîíè÷íîñòü ìîðôî-ôóíêöèîíàëüíîãî ðàç-
âèòèÿ ïîäðàñòàþùåãî ïîêîëåíèÿ.

Â ïîñëåäíèå ãîäû âíèìàíèå ó÷åíûõ, çàèíòåðåñîâàííûõ
ýòèìè âîïðîñàìè, îáðàùåíî, â îñíîâíîì, íà óñòàíîâ-
ëåíèå âëèÿíèÿ îòðèöàòåëüíûõ ñòðåññîâûõ è ñîöèàëüíî-

ýêîíîìè÷åñêèõ ôàêòîðîâ íà ïñèõî-ñîìàòè÷åñêîå ðàç-
âèòèå ïîäðàñòàþùåãî ïîêîëåíèÿ èç ñåìåéñòâ, ïåðåíåñ-
øèõ òÿæåñòè ìåæãîñóäàðñòâåííûõ èëè âíóòðèãîñóäàð-
ñòâåííûõ êîíôëèêòîâ.

Ñðåäè äåïîðòèðîâàííîãî íàñåëåíèÿ îêàçàëèñü ïîïóëÿ-
öèè ëþäåé èç êðóïíûõ ðåãèîíîâ è äàæå ãîñóäàðñòâ è, â
èõ ÷èñëå áîëüøîå ìåñòî çàíèìàþò äåòè. Ýòî ïîêàçàíî â
èññëåäîâàíèÿõ ó÷åíûõ, èçó÷àâøèõ ôèçè÷åñêîå ðàçâè-
òèå äåòåé â óñëîâèÿõ âûíóæäåííîé äåïîðòàöèè èç ×èëè
[6], Àôãàíèñòàíà [8], Áîñíèè [7], ñòðàí öåíòðàëüíîé Àìå-
ðèêè [9] è äð.
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Èñõîäÿ èç ôàêòè÷åñêîãî ïîëîæåíèÿ â íàøåé ðåñïóáëèêå,
ãäå óæå ìíîãèå ãîäû òûñÿ÷è ñåìåéñòâ íàõîäÿòñÿ â íàñèëü-
ñòâåííîì è íåçàêîííîì èçãíàíèè èç Àáõàçèè, ñ 1997 ã. íàìè
íà÷àòî äèíàìè÷åñêîå èçó÷åíèå ïîêàçàòåëåé ôèçè÷åñêîãî
ðàçâèòèÿ äåòåé ìëàäøåãî è äîøêîëüíîãî âîçðàñòà â ñåìü-
ÿõ, âðåìåííî ðàçìåñòèâøèõñÿ â ïîñ. Öõíåòè è, ÷àñòè÷íî, â
ã. Òáèëèñè. Ïîëó÷åííûå äàííûå, à òàêæå íåêîòîðûå çàìå-
÷àíèÿ è ïðåäëîæåíèÿ ïåðèîäè÷åñêè ïóáëèêîâàëèñü è äîê-
ëàäûâàëèñü íà íàó÷íûõ êîíôåðåíöèÿõ [2,3].

Â ðåçóëüòàòå äèíàìè÷åñêèõ ïåðèîäè÷åñêèõ íàáëþäåíèé
íàä óêàçàííûì êîíòèíãåíòîì, âñòàë âîïðîñ î öåëåñî-
îáðàçíîñòè èçó÷åíèÿ óðîâíÿ èõ ïîëîâîãî ðàçâèòèÿ, ÷òî
òàêæå ÿâëÿåòñÿ îáúåêòèâíûì è âàæíûì êðèòåðèåì äëÿ
âñåñòîðîííåé îöåíêè îáùåãî ôîíà, êàê îñòàòî÷íîãî
âëèÿíèÿ ñòðåññîâîãî âîçäåéñòâèÿ è ñîöèàëüíî-ýêîíî-
ìè÷åñêèõ ýêñòðåìàëüíûõ óñëîâèé.

Äèàïàçîí ñðîêîâ íàñòóïëåíèÿ ïîëîâîãî ñîçðåâàíèÿ êàê
ó ìàëü÷èêîâ, òàê è ó äåâî÷åê, î÷åíü ñóùåñòâåíåí. Îí, â
îáîèõ ñëó÷àÿõ, ñîñòàâëÿåò, â ñðåäíåì, 5 ëåò [5,6,11,12].
Òàêîé ðàçáðîñ â ñðîêàõ ïîëîâîãî ñîçðåâàíèÿ âïîëíå
ïîíÿòåí, åñëè ó÷åñòü âñå, óêàçàííûå â ëèòåðàòóðå, ïðè-
÷èíû ðåòàðäàöèè èëè àêñåëåðàöèè ïîëîâîãî ñîçðåâà-
íèÿ. Ñðåäè íèõ íàñ èíòåðåñóåò, âî-ïåðâûõ, âëèÿíèå ñòðåñ-
ñîâîé ñèòóàöèè êàê â îñòðûé, òàê è ïðîëîíãèðîâàííûé
ïåðèîäû åãî âîçäåéñòâèÿ, âî-âòîðûõ, ïðîäîëæèòåëüíîå
âëèÿíèå îòðèöàòåëüíîãî ñîöèàëüíî-ýêîíîìè÷åñêîãî
ôàêòîðà íà ðàñòóùèé è ñîçðåâàþùèé îðãàíèçì. Ñóùå-
ñòâåííî, ÷òî îáà ýòè îòðèöàòåëüíûå ôàêòîðû ïîâñåä-
íåâíî è ïðîäîëæèòåëüíî ïðèñóòñòâóþò â æèçíè íàñèëü-
íî äåïîðòèðîâàííûõ ñåìåéñòâ. Åñëè ó÷åñòü ëàáèëüíîñòü
äåòñêîãî îðãàíèçìà, ëåãêî ïîääàþùåãîñÿ âëèÿíèþ êàê
ýíäîãåííûõ, òàê è ýêçîãåííûõ âîçäåéñòâèé, òî îíè äîë-
æíû áûëè îñòàâèòü ñëåä è â ïîïóëÿöèè èçó÷àåìîãî íàìè
êîíòèíãåíòà.

Èñõîäÿ èç âñåãî âûøåèçëîæåííîãî, öåëüþ äàííîãî èñ-
ñëåäîâàíèÿ ÿâèëîñü èçó÷åíèå â äèíàìèêå ñîñòîÿíèÿ ïî-
ëîâîãî ðàçâèòèÿ äåòåé è ïîäðîñòêîâ èç ñåìåé, íàñèëü-
ñòâåííî ïåðåìåùåííûõ â ðåçóëüòàòå ãðóçèíî-àáõàçñêî-
ãî êîíôëèêòà.

Ìàòåðèàë è ìåòîäû. Ïîä íàáëþäåíèåì íàõîäèëèñü
îòîáðàííûå èíäèâèäóàëèçèðîâàííûì ìåòîäîì 200
äåòåé (115 äåâî÷åê, 85 ìàëü÷èêîâ) 9-16 ëåòíåãî âîçðà-
ñòà. Îòìå÷åííûé êîíòèíãåíò èçó÷àëñÿ â äèíàìèêå ñ
1998 ïî 2005 ãã.

Êîíòðîëüíóþ ãðóïïó ñîñòàâèëè çäîðîâûå äåòè ñîîòâåò-
ñòâóþùåãî âîçðàñòà è ïîëà (6 ãðóïï ïî 40 äåòåé â êàæ-
äîé ãðóïïå).

Äåòè îòìå÷åííîãî êîíòèíãåíòà èçó÷åíû ñ öåëüþ óñòà-
íîâëåíèÿ äèíàìèêè ñðîêîâ ïîÿâëåíèÿ âòîðè÷íûõ ïðè-
çíàêîâ, ó÷èòûâàÿ, ÷òî õîòÿ îíè è íàçûâàþòñÿ íàðóæíû-
ìè, ïîêàçûâàþò çðåëîñòü âñåãî îðãàíèçìà, â òîì ÷èñëå
è âíóòðåííèõ ïîëîâûõ îðãàíîâ [1,9], èáî èõ ïîÿâëåíèå
ñâÿçàíî ñ àêòèâàöèåé îïðåäåëåííûõ çâåíüåâ ýíäîêðèí-
íîé ñèñòåìû.

Äëÿ ñðàâíåíèÿ è îöåíêè ïîëó÷åííûõ íàìè äàííûõ, ìû
ñîïîñòàâëÿëè èõ ñ òàêîâûìè îáùåïðèíÿòûõ ñõåì (êàê ó
äåâî÷åê, òàê è ìàëü÷èêîâ) Ãóëèíñâåðäà è Â. Ì. Ââåäåí-
ñêîãî (öèò. ïî 4). Ó÷èòûâàëñÿ ðîñò êîñòåé òàçà â øèðè-
íó, óâåëè÷åíèå ìàññû ìÿãêèõ òêàíåé òàçà è äð. ïî Òàí-
íåðó [13].

Äàííûå îáðàáàòûâàëèñü ñ ïðèìåíåíèåì ìàòåìàòè÷åñ-
êîãî àíàëèçà è t êðèòåðèÿ Ñòüþäåíòà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïîëó÷åííûå íàìè ðå-
çóëüòàòû èññëåäîâàíèÿ ïðèâåäåíû â òàáëèöå.

Óðîâåíü ïîëîâîãî ðàçâèòèÿ Ãðóïïà íîðìàëüíûй îòñòàющèй îïåðåæàющèй 
Ãîäû 1998 2005 1998 2005 1998 2005 
Îñíîâíàÿ 64,6% 73,8% 30,3% 21,4% 5,4% 4,8% 
Êîíòðîëüíàÿ 80,0% 84,9% 5,0% 3,9% 15,0% 11,2% 
Äîñòîâåðíîñòü ðàçíèöû p<0,01 p<0,01 p<0,01 p<0,01 p<0,01 p<0,01 
 

Òàáëèöà. Ïîêàçàòåëè ïîëîâîãî ðàçâèòèÿ â äèíàìèêå

Êàê âèäíî èç òàáëèöû, ïîêàçàòåëè (%) â ãðóïïå ñ íîð-
ìàëüíûì ïîëîâûì ðàçâèòèåì óâåëè÷èëèñü êàê â îñ-
íîâíîé, òàê è â êîíòðîëüíîé ãðóïïàõ ïî ñðàâíåíèþ ñ
ïîêàçàòåëÿìè 1998 ã. Â îñíîâíîé ãðóïïå 73,8% ïðîòèâ
64,6% 1998 ã., à â êîíòðîëüíîé, ñîîòâåòñòâåííî, 84,9%
ïðîòèâ 80,0%. Åñëè óêàçàííûé ïîêàçàòåëü îñíîâíîé
ãðóïïû îòñòàâàë îò ýòèõ æå ïîêàçàòåëåé êîíòðîëüíîé
ãðóïïû â 1998 ã. â 1,3 ðàçà, òî â 2005 ã. - òîëüêî â 1,1 ðàçà.
Ðàçíèöà ìåæäó ïîêàçàòåëÿìè ýòèõ ãðóïï ñòàòèñòè÷åñ-
êè äîñòîâåðíà.

Èñõîäÿ èç âûøåèçëîæåííîãî, ìîæíî çàêëþ÷èòü, ÷òî ó
äåòåé îáåèõ ãðóïï íàáëþäåíèÿ, êàê â îñíîâíîé, òàê è â
êîíòðîëüíîé ãðóïïàõ, ïðîäîëæàåòñÿ òåíäåíöèÿ ïðèáëè-
æåíèÿ ïîêàçàòåëåé ê âåëè÷èíàì íîðìû, õîòÿ, âñå æå
èìååò ìåñòî îòñòàâàíèå, îñîáåííî â ãðóïïå ïîäðîñò-
êîâ, îïåðåæàþùèõ ïîëîâîå ðàçâèòèå.

Â öåëîì, ïî îáùèì ðåçóëüòàòàì, ïî ñðàâíåíèþ ñ äàííû-
ìè 1998 ã., íàáëþäàåòñÿ ñäâèã ê óëó÷øåíèþ ïîêàçàòåëåé
â îáåèõ ãðóïïàõ, ÷òî, â îïðåäåëåííîé ìåðå, ñëåäóåò
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îáúÿñíèòü ïîëîæèòåëüíûì âëèÿíèåì òåõ ðåàáèëèòàöè-
îííûõ ìåð, êîòîðûå ïðîâîäÿòñÿ ñ öåëüþ óëó÷øåíèÿ ïñè-
õî-ñîìàòè÷åñêîãî ñòàòóñà äåïîðòèðîâàííûõ äåòåé.
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SUMMARY

SEXUAL  DEVELOPMENT  OF  CHILDREN  AND  TEEN-
AGERS  IN  THE  FAMILIES  DEPORTED  FROM  ABK-
HAZIA  (DYNAMIC  OBSERVATION)

Tsiklauri M., Katsitadze G., Abesadze M.

Departments of Pediatrics and Normal Anatomy, Tbilisi State
Medical University

The aim of the study was the evaluation of physical and puber-
tal development of children from the families deported from
Abkhazia who were exposed to significant psycho-somatic stress
and prolonged socio-economical infringement. Dynamic obser-
vation started in 1998. Children, 9-15 years of age, have been
studied. 200 children have been selected by the individualised
methods ( 115 were girls and 85 were boys). In parallel children
of appropriate age and gender groups from the local families
have been studied.

The investigations were conducted according to the generally
accepted schemes and tables suggested by Tenner (17), for girls

and by V.M. Vedenski (8) for boys, respectively.

The analysis of obtained results showed that the total percent of
delayed puberty in studying group was 21,4% versus 30,0% in
the groups of 1998. Consequently, index of delay in control
group was equal to 3,9% (2005) and 5,0% (1998). The group,
exceeding the norms of puberty (accelerates) was 4,8% versus
11,2% in control group in comparison with the data of 1998 –
5,4% versus 15,0%, respectively.

It should be concluded that due to the obtained results, compar-
ing with the analogic groups of 1998, the number of delayed
puberty has been reduced by approximately 9,0%. The number
of cases exceeding the norms of puberty has been decreased
slightly.

Key words: puberty, children, psycho-somatic stress.

ÐÅÇÞÌÅ

ÏÎËÎÂÎÅ  ÐÀÇÂÈÒÈÅ  ÄÅÒÅÉ  È  ÏÎÄÐÎÑÒÊÎÂ  Â
ÑÅÌÅÉÑÒÂÀÕ,  ÄÅÏÎÐÒÈÐÎÂÀÍÍÛÕ  ÈÇ  ÀÁÕÀÇÈÈ
(ÄÈÍÀÌÈ×ÅÑÊÈÅ  ÍÀÁËÞÄÅÍÈß)

Öèêëàóðè Ì.È., Êàöèòàäçå Ã.Ç., Àáåñàäçå Ì.Þ.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
êàôåäðà ïåäèàòðèè è êàôåäðà íîðìàëüíîé àíàòîìèè

Äëÿ ðåøåíèÿ ïîñòàâëåííîé çàäà÷è - âûÿâëåíèÿ âëèÿíèÿ íà
ôèçè÷åñêîå è ïîëîâîå ðàçâèòèå äåòåé èç ñåìåéñòâ, íàñèëüíî
äåïîðòèðîâàííûõ èç Àáõàçèè è ïîäâåðãøèõñÿ çíà÷èòåëüíî-
ìó ïñèõî-ñîìàòè÷åñêîìó ñòðåññó è ïðîäîëæèòåëüíîìó ñî-
öèàëüíî-ýêîíîìè÷åñêîìó óùåìëåíèþ - áûëè ïðîäîëæåíû
äèíàìè÷åñêèå íàáëþäåíèÿ, íà÷àòûå â 1997 ã.

Ïîä íàáëþäåíèåì íàõîäèëèñü îòîáðàííûå èíäèâèäóàëèçè-
ðîâàííûì ìåòîäîì 200 äåòåé (115 äåâî÷åê, 85 ìàëü÷èêîâ) 9-
16 ëåòíåãî âîçðàñòà. Îòìå÷åííûé êîíòèíãåíò èçó÷àëñÿ â äè-
íàìèêå ñ 1998 ïî 2005 ãã.

Êîíòðîëüíóþ ãðóïïó ñîñòàâèëè çäîðîâûå äåòè ñîîòâåòñòâó-
þùåãî âîçðàñòà è ïîëà (6 ãðóïï ïî 40 äåòåé â êàæäîé ãðóïïå).

Îáñëåäîâàíèÿ ïðîâîäèëèñü ïî îáùåïðèíÿòûì ñõåìàì è òàá-
ëèöàì, ïðåäëîæåííûì Òàííåð è Ãóëåíñâàðä (ïî 10) äëÿ äå-
âî÷åê è Ââåäåíñêèì Â.Ì. (ïî 10) äëÿ ìàëü÷èêîâ.

Àíàëèç ïîëó÷åííûõ ðåçóëüòàòîâ ïîêàçàë, ÷òî îáùèé ïðî-
öåíò îòñòàâàíèÿ â ïîëîâîì ðàçâèòèè îáñëåäîâàííîé ãðóïïû
ñîñòàâèë 21,4% ïðîòèâ 30,0% â ãðóïïàõ 1998ã. Ñîîòâåòñòâåí-
íî, îòñòàâàíèå îò êîíòðîëüíîé ãðóïïû ñîñòàâèëî 3,9%
(2005ã.) è 5,0% (1998ã.). Ãðóïïà, îïåðåæàþùàÿ íîðìû ïîëî-
âîãî ñîçðåâàíèÿ (àêñåëåðàòîâ), ñîñòàâèëà 4,8% ïðîòèâ êîíò-
ðîëüíîé - 11,2%, ïî ñðàâíåíèþ ñ äàííûìè 1998ã. - 5,4%
ïðîòèâ êîíòðîëüíîé 15,0%.

Ñëåäîâàòåëüíî, ïî äàííûì íàøèõ èññëåäîâàíèé, ïî ñðàâíå-
íèþ ñ àíàëîãè÷íûìè ãðóïïàìè 1998ã., óìåíüøèëîñü ÷èñëî,
îòñòàþùèõ â ïîëîâîì ðàçâèòèè, ïî÷òè íà 9,0%. Íåçíà÷è-
òåëüíî (0,6%) óìåíüøèëîñü è ÷èñëî, îïåðåæàþùåå íîðìû
ïîëîâîãî ñîçðåâàíèÿ.




