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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
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avtorTa sayuradRebod!avtorTa sayuradRebod!avtorTa sayuradRebod!avtorTa sayuradRebod!avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

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

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

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

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

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

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

7. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da
ucxouri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri
wyobiT warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg
ucxoeli avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba,
gamocemis adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis
SemTxvevaSi miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba.

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

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

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

11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.

12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Ïðîñòîé çîá ÿâëÿåòñÿ íåâîñïàëèòåëüíûì, íåîïóõî-
ëåâûì, äèôôóçíûì èëè óçëîâûì óâåëè÷åíèåì ùè-
òîâèäíîé æåëåçû (ÙÆ) áåç ñîïóòñòâóþùåãî ãèïåð-
è ãèïîòèðåîèäèçìà [18]. Ãèñòîëîãè÷åñêè óçëû, êàê
ïðàâèëî, íå ïîëíîñòüþ çàêëþ÷åíû â êàïñóëó, íåäî-
ñòàòî÷íî îòãðàíè÷åíû îò ìåæóçëîâîé òêàíè è ñëèâà-
þòñÿ ñ íåé, êîòîðàÿ, â ñâîþ î÷åðåäü, òàêæå èìååò
èçìåíåííóþ àðõèòåêòóðó. Îäíàêî, äîâîëüíî ÷àñòî
âñòðå÷àþòñÿ óçëû, ïîõîæèå íà ôîëëèêóëÿðíóþ àäå-
íîìó, îíè áîëåå ñãðóïïèðîâàíû, êîå ãäå ñ ó÷àñòêàìè
íîðìàëüíîé àðõèòåêòóðû. Â òàêèõ ñëó÷àÿõ âèçóàëü-
íî îòëè÷èòü èõ îò èñòèííîé ôîëëèêóëÿðíîé àäåíî-
ìû äîâîëüíî ñëîæíî. Ïîýòîìó ìíîãèå ïàòàíàòîìû,
ââèäó ýòîé ñõîæåñòè è äëÿ ðàçãðàíè÷åíèÿ ýòèõ äâóõ
ñòðóêòóðíûõ ðàçíîâèäíîñòåé êîëëîèäíîãî óçëà,
óïîòðåáëÿþò òåðìèíû: êîëëîèäíûé è àäåíîìàòîçíûé
óçëû [10,19].

Ïåðâûå ïóáëèêàöèè ïî èñïîëüçîâàíèþ ÷ðåñêîæíîé
èíúåêöèè ýòàíîëà (×ÈÝ) ïîä óëüòðàçâóêîâûì êîíò-
ðîëåì â ëå÷åíèè çàáîëåâàíèé ÙÆ ïðèíàäëåæàò
Livraghi T. [13]. Çà ïîñëåäíèå 17 ëåò ó÷åíûìè è ïðàê-
òèêàìè íàêîïëåí áîãàòûé îïûò â ëå÷åíèè ìåòîäîì
×ÈÝ êèñò è òîêñè÷åñêèõ àäåíîì [2,12,14,17,20]. Â
òî æå âðåìÿ, Martino E. è ñîàâò. [15] ïîä÷åðêèâàþò,
÷òî èìååòñÿ ëèøü îãðàíè÷åííîå ÷èñëî ðàáîò [6,9]
ïî èñïîëüçîâàíèþ ×ÈÝ ïðè ñîëèòàðíûõ äîáðîêà-
÷åñòâåííûõ “õîëîäíûõ” óçëàõ. Àâòîðû ñ÷èòàþò, ÷òî
äëÿ îïðåäåëåíèÿ çíà÷åíèÿ ýòîãî ìåòîäà â ëå÷åíèè
“õîëîäíûõ” ñîëèòàðíûõ óçëîâ íåîáõîäèìî ïðîäîë-
æèòü èññëåäîâàíèÿ. Áîëüøèíñòâî ñïåöèàëèñòîâ
[8,11,23] óêàçûâàþò íà ïðÿìóþ çàâèñèìîñòü ñòåïå-
íè ðåäóêöèè ñîëèäíûõ îáðàçîâàíèé îò èõ èñõîäíî-
ãî ðàçìåðà, äðóãèå - ñâÿçûâàþò ýôôåêòèâíîñòü âìå-
øàòåëüñòâà ñ âíóòðåííåé ñòðóêòóðîé óçëà. Â òî æå
âðåìÿ àáñîëþòíûõ ïðîãíîñòè÷åñêèõ êðèòåðèåâ ïðè
ñêëåðîòåðàïèè íå ñóùåñòâóåò.

Èñõîäÿ èç âûøåèçëîæåííîãî è ââèäó òîãî, ÷òî ðàñ-
ïðîñòðàíåíèå ýòàíîëà è, ñëåäîâàòåëüíî, ýôôåêò îò
ëå÷åíèÿ íàïðÿìóþ çàâèñèò îò ìîðôîëîãè÷åñêîé ñòðóê-
òóðû óçëà, ìû ïîñ÷èòàëè öåëåñîîáðàçíûì îöåíèòü ýô-
ôåêòèâíîñòü ìåòîäà ÷ðåñêîæíîé èíúåêöèè ýòàíîëà â
çàâèñèìîñòè îò ìîðôîëîãè÷åñêîé ñòðóêòóðû “õîëîä-
íîãî” ñîëèòàðíîãî êîëëîèäíîãî óçëà.

Ìàòåðèàë è ìåòîäû. Ñêëåðîòåðàïèÿ óçëîâ ÙÆ íàìè
ïðîâåäåíà 34-ì ïàöèåíòàì (9 ìóæ÷èí, 25 æåíùèí â
âîçðàñòå îò 18-è äî 76-è ëåò). Ñðåäíèé âîçðàñò ïàöè-
åíòîâ ñîñòàâèë 41 ãîä. Âñåì âûïîëíÿëîñü óëüòðàçâó-
êîâîå èññëåäîâàíèå (ÓÇÈ) â ðåæèìå ñåðîé øêàëû.
Îáúåì óçëîâ ðàññ÷èòûâàëñÿ ïî ôîðìóëå V=K×A×B×C,
ãäå K - êîíñòàíòà (π/6=0,52), A,B,C - ðàçìåðû óçëîâ â
òðåõ ïëîñêîñòÿõ (äëèíà, øèðèíà, òîëùèíà). Äëÿ óñòà-
íîâëåíèÿ ìîðôîëîãè÷åñêîé ñòðóêòóðû óçëîâîãî îáðà-
çîâàíèÿ è âåðèôèêàöèè êëèíè÷åñêîãî äèàãíîçà êàæ-
äîìó ïàöèåíòó â îáÿçàòåëüíîì ïîðÿäêå ïðîâîäèëàñü
ïðèöåëüíàÿ òîíêîèãîëüíàÿ àñïèðàöèîííàÿ áèîïñèÿ
(ÒÀÁ) óçëà. ×ÈÝ ùèòîâèäíîé æåëåçû âûïîëíÿëàñü
äâóìÿ âðà÷àìè áåç îáùåé è ìåñòíîé àíåñòåçèè. Êîíò-
ðîëü ïîëîæåíèÿ èãëû îñóùåñòâëÿëñÿ ñ ïîìîùüþ óëüò-
ðàçâóêîâîãî ñêàíåðà ñ ýëåêòðîííûì äàò÷èêîì ñ ÷àñòî-
òîé 7,5 ÌÃö. Äëÿ ëå÷åíèÿ “õîëîäíûõ” ñîëèäíûõ îáðà-
çîâàíèé èíúåêöèè 95% ýòàíîëà â òêàíü óçëà ââîäèëè â
äîçå 0,5-1 ìë íà ìèëëèëèòð îáúåìà óçëà 1 ðàç â 2-3 íå-
äåëè. Ëå÷åíèå çàêàí÷èâàëîñü ïîñëå 1-6-è ñåàíñîâ. Íà-
áëþäåíèå çà ïàöèåíòàìè îñóùåñòâëÿëîñü â ñðîêè ñïó-
ñòÿ 3, 6 è 12 ìåñÿöåâ ïîñëå îêîí÷àíèÿ êóðñà ëå÷åíèÿ.

Ó âñåõ áîëüíûõ áûë âåðèôèöèðîâàí êîëëîèäíûé çîá.
Èñõîäÿ èç ìîðôîëîãè÷åñêîé ðàçíîâèäíîñòè êîëëîèä-
íîãî óçëà ïàöèåíòû áûëè ïîäðàçäåëåíû íà 2 ãðóïïû:
â ãðóïïó À âîøëè ïàöèåíòû ñ êîëëîèäíûìè (n=20), à
â ãðóïïó Á - ïàöèåíòû ñ àäåíîìàòîçíûìè óçëàìè
(n=14). Êðèòåðèåì èñêëþ÷åíèÿ èç èññëåäîâàíèÿ ÿâ-
ëÿëàñü çëîêà÷åñòâåííîñòü îáðàçîâàíèÿ. Ìèíèìàëüíûé
îáúåì îáðàçîâàíèé - 03 ìë, ìàêñèìàëüíûé - 30 ìë
(ñðåäíåå çíà÷åíèå - 7,2 ìë). Â ãðóïïå À ñðåäíèé îáúåì
îáðàçîâàíèé áûë ðàâåí 5,3 ìë à â ãðóïïå Á - 8,8 ìë.

Äëÿ ñòàòèñòè÷åñêîãî àíàëèçà è îïðåäåëåíèÿ äîñòîâåð-
íîñòè ïîëó÷åííûõ äàííûõ áûë èñïîëüçîâàí t êðèòå-
ðèé Ñòüþäåíòà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Â îòíîøåíèè êðèòåðè-
åâ ýôôåêòèâíîñòè ëå÷åíèÿ õîëîäíûõ êîëëîèäíûõ óç-
ëîâ è êèñò åäèíîãî ìíåíèÿ íå ñóùåñòâóåò. Êëèíè÷åñ-
êèå íàáëþäåíèÿ èòàëüÿíñêèõ âðà÷åé [7] ïîêàçàëè, ÷òî
ïðè «áîëüøèõ» óçëàõ äèàìåòðîì áîëåå 36 ìì ×ÈÝ îêà-
çûâàåòñÿ áîëåå ýôôåêòèâíûì (92%), ÷åì ïðè îáðàçî-
âàíèÿõ ìåíüøåãî ðàçìåðà (82%). Îäíàêî Mincheva L.

ÍÀÓÊÀ

ÎÖÅÍÊÀ ÝÔÔÅÊÒÈÂÍÎÑÒÈ ÌÅÒÎÄÀ ×ÐÅÑÊÎÆÍÎÉ ÈÍÚÅÊÖÈÈ ÝÒÀÍÎËÀ
Â ÇÀÂÈÑÈÌÎÑÒÈ ÎÒ ÌÎÐÔÎËÎÃÈ×ÅÑÊÎÉ ÑÒÐÓÊÒÓÐÛ "ÕÎËÎÄÍÎÃÎ"

ÑÎËÈÒÀÐÍÎÃÎ ÊÎËËÎÈÄÍÎÃÎ ÓÇËÀ ÙÈÒÎÂÈÄÍÎÉ ÆÅËÅÇÛ

Ìåñõè È.À., Ñèõàðóëèäçå Ý.Í.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò õèðóðãè÷åñêèõ áîëåçíåé
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è ñîàâò. [16] ïðèøëè ê çàêëþ÷åíèþ, ÷òî ñêëåðîòåðà-
ïèÿ ïðè óçëàõ îáúåìîì áîëåå 15-20 ìì ìàëîýôôåê-
òèâíà. Schumm-Draeger P.M. [22] òàêæå ñ÷èòàåò, ÷òî
ìåòîäèêà ñêëåðîòåðàïèè óçëîâ ÙÆ äàåò ëó÷øèé ýô-
ôåêò ïðè ýóòèðåîäíîì óçëîâîì çîáå, ïðè÷åì âàæíîå
çíà÷åíèå èìåþò ïåðâîíà÷àëüíûå ðàçìåðû óçëîâ (÷åì
ìåíüøå óçåë, òåì áûñòðåå è çíà÷èòåëüíåå ýôôåêò).
Antonelli A. [5] è Alberti B. [4] ïîëàãàþò, ÷òî î ïîëî-
æèòåëüíîì ýôôåêòå ×ÈÝ ìîæíî ñóäèòü ëèøü ñïóñòÿ
12 ìåñÿöåâ ïîñëå ïðîâåäåíèÿ ëå÷åíèÿ ïðè ïîëíîì
îòñóòñòâèè ïðèçíàêîâ îáúåìíîãî îáðàçîâàíèÿ (êè-
ñòû èëè óçëà) èëè óìåíüøåíèè åãî îáúåìà ïðè óëü-
òðàçâóêîâîì êîíòðîëå áîëåå ÷åì íà 50% îò èñõîä-
íîãî. Zingrillo M. [24] ñ÷èòàåò, ÷òî êðèòåðèÿìè ýô-
ôåêòèâíîñòè ×ÈÝ êðóïíûõ óçëîâ ÿâëÿþòñÿ óìåíü-
øåíèå ñèìïòîìîâ, êëèíè÷åñêèõ ïðèçíàêîâ êîìïðåñ-
ñèè îðãàíîâ øåè è îáúåìà óçëà. Äëÿ îáîáùåíèÿ è
òî÷íîãî ñðàâíåíèÿ ïîëó÷åííûõ äàííûõ ìû ðóêîâîä-
ñòâîâàëèñü ñðåäíèìè çíà÷åíèÿìè îáúåìà îáðàçîâà-
íèé. Â íàøåì èññëåäîâàíèè â ãðóïïå À ñðåäíåå çíà-
÷åíèå îáúåìà îáðàçîâàíèé óìåíüøèëîñü ñ 5,3 ìë äî
1,9 ìë, â ãðóïïå Á - ñ 8,8 ìë äî 2,5 ìë. Ïîêàçàòåëü
óìåíüøåíèÿ îáúåìà óçëîâ ñîñòàâèë â ãðóïïå À -
64%, â ãðóïïå Á - 71%, ðàçíèöà äîñòîâåðíà
(ð<0,026). Íåêîòîðûå çàðóáåæíûå èññëåäîâàíèÿ òàê-
æå ïðîäåìîíñòðèðîâàëè ñðåäíèå çíà÷åíèÿ óìåíüøå-
íèÿ îáúåìà ñîëèäíûõ "õîëîäíûõ" óçëîâ ïîñëå ëå-
÷åíèÿ ×ÈÝ áîëåå ÷åì íà 50% [3,6].

Äèàãðàììà. Óìåíüøåíèå ñðåäíåãî çíà÷åíèÿ îáúåìà
îáðàçîâàíèé (p<0,026)

Ïî ìíåíèþ Áàðñóêîâà À.Í. [1], ñêîðîñòü ðåäóêöèè
óçëîâûõ îáðàçîâàíèé â çíà÷èòåëüíîé ñòåïåíè çàâè-
ñèò îò èõ ñòðóêòóðû è èñõîäíîé âåëè÷èíû. Íàèáîëåå
çíà÷èìûå ìîðôîëîãè÷åñêèå èçìåíåíèÿ â óçëàõ ÙÆ
ïðîèñõîäÿò â áëèæàéøèå ñðîêè ïîñëå ââåäåíèÿ ñêëå-
ðîçàíòà. Óìåíüøåíèå óçëîâ îáúåìîì äî 10 ìë ïîñëå
êóðñà ×ÈÝ ïðîèñõîäèò â òå÷åíèå ïåðâûõ 10-12 ìå-
ñÿöåâ. Â äàëüíåéøåì èõ ðàçìåðû íå èçìåíÿþòñÿ.
Äðóãèìè àâòîðàìè áûëè èçó÷åíû ìàêðî- è ìèêðîñêî-
ïè÷åñêèå ïðîöåññû, ïðîòåêàþùèå â êîëëîèäíîì óçëå
ïîñëå ââåäåíèÿ ýòàíîëà [21]. Îíè òàêæå ïðèøëè ê
âûâîäó, ÷òî äèíàìèêà ìîðôîëîãè÷åñêèõ ïðîöåññîâ

â óçëå è ýôôåêòèâíîñòü ìåòîäèêè â öåëîì íàïðÿìóþ
çàâèñÿò îò õàðàêòåðà ïåðâè÷íîé ìîðôîëîãè÷åñêîé
êàðòèíû. Â íàøåì èññëåäîâàíèè ïîëîæèòåëüíûé
ýôôåêò áûë äîñòèãíóò â îáåèõ ãðóïïàõ, îäíàêî ñëå-
äóåò îòìåòèòü, ÷òî áîëåå çíà÷èìîå óìåíüøåíèå ñðåä-
íåãî çíà÷åíèÿ îáúåìà îáðàçîâàíèé áûëî çàôèêñèðî-
âàíî â ãðóïïå Á (â ïðîöåíòíîì ïîêàçàòåëå: â ãðóïïå
À - 64% è â ãðóïïå Á - 71%). Ýòî äàåò ïîâîä óòâåðæ-
äàòü, ÷òî áîëåå ïîëîæèòåëüíûé ýôôåêò áûë äîñòèã-
íóò â àäåíîìàòîçíûõ, ò.å. ñãðóïïèðîâàííûõ óçëàõ ñ
íîðìàëüíîé àðõèòåêòóðîé è, ñëåäîâàòåëüíî, èñõîä
ëå÷åíèÿ "õîëîäíûõ" ñîëèäíûõ îáðàçîâàíèé ÙÆ ìå-
òîäîì ×ÈÝ âî ìíîãîì çàâèñèò îò ìîðôîëîãè÷åñêîé
ñòðóêòóðû êîëëîèäíîãî óçëà.
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SUMMARY

EVALUATION THE EFFECTS OF PERCUTANEOUS ETHANOL INJECTION
ON THE VOLUME OF BENIGN SOLITARY SOLID COLD THYROID NODULES

Meskhi I., Sikharulidze E.

Tbilisi State Medical University, Department of surgical diseases

The aim of this study was to evaluate whether percutane-
ous ethanol injection (PEI) outcome might be depends on
the morphological structure of cold colloid thyroid nodule.
Some pathologists apply terms such as colloid or adenom-
atous nodules to lesions which are more or less localized
with areas of apparently normal or altered architecture. PEI
was performed in 34 patients (9 men and 25 women, who
had a mean age of 41 years, with a range of 18-76) with
normal thyroid function and a solid benign thyroid nodule.
All patients had fine needle aspirations (FNAs) which re-
sulted in a diagnosis of the presence of a colloid nodule
and ruled out malignancy of the nodule. Patients who were
treated with PEI were classified into two groups according
to the structure of the colloid nodule: group A included 20
patients with colloid and group B - 14 patients with adeno-
matous nodules. The mean thyroid nodule volume in group

A was 5,3 mL and in group B - 8,8 mL, respectively. Pa-
tients underwent 1-6 PEI sessions. A needle was positioned
in the thyroid nodule with US guidance. Thyroid nodule
volume was evaluated before and 3, 6 and 12 months after
treatment. In the group A the mean thyroid nodule volume
decreased from 5,3 mL to 1,9 mL (64%) and in the group B
- from 8,8 mL to 2,5 mL (71) after 12 months. Differences
in volume reductions were statistically significant
(p<0,026). The treatment was well-tolerated in all patients.
These results suggest that more significant effect was
reached in group B (patients with adenomatous nodules)
and therefore the outcome of the PEI depends on the mor-
phological structure of cold colloid nodule.

Key words: percutaneous ethanol injection (PEI), cold
thyroid nodule, morphology.
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ÐÅÇÞÌÅ

ÎÖÅÍÊÀ ÝÔÔÅÊÒÈÂÍÎÑÒÈ ÌÅÒÎÄÀ ×ÐÅÑ-
ÊÎÆÍÎÉ ÈÍÚÅÊÖÈÈ ÝÒÀÍÎËÀ Â ÇÀÂÈÑÈ-
ÌÎÑÒÈ ÎÒ ÌÎÐÔÎËÎÃÈ×ÅÑÊÎÉ ÑÒÐÓÊÒÓ-
ÐÛ "ÕÎËÎÄÍÎÃÎ" ÑÎËÈÒÀÐÍÎÃÎ ÊÎËËÎÈÄ-
ÍÎÃÎ ÓÇËÀ ÙÈÒÎÂÈÄÍÎÉ ÆÅËÅÇÛ

Ìåñõè È.À., Ñèõàðóëèäçå Ý.Í.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò, äåïàðòàìåíò õèðóðãè÷åñêèõ áîëåçíåé

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëàñü îöåíêà ýôôåê-
òèâíîñòè ìåòîäà ÷ðåñêîæíîé èíúåêöèè ýòàíîëà (×ÈÝ)
â çàâèñèìîñòè îò ìîðôîëîãè÷åñêîé ñòðóêòóðû “õîëîä-
íîãî” ñîëèòàðíîãî êîëëîèäíîãî óçëà ùèòîâèäíîé æå-
ëåçû (ÙÆ). Ñêëåðîòåðàïèÿ óçëîâ ÙÆ íàìè ïðîâåäå-
íà 34-ì ïàöèåíòàì (9 ìóæ÷èí, 25 æåíùèí â âîçðàñòå
îò 18-è äî 76-è ëåò). Ñðåäíèé âîçðàñò ïàöèåíòîâ ñî-
ñòàâèë 41 ãîä. Âñåì âûïîëíÿëèñü óëüòðàçâóêîâûå èñ-
ñëåäîâàíèÿ. Êàæäîìó ïàöèåíòó â îáÿçàòåëüíîì ïîðÿä-
êå ïðîâîäèëàñü ïðèöåëüíàÿ òîíêîèãîëüíàÿ àñïèðàöè-
îííàÿ áèîïñèÿ óçëà. Ó âñåõ áîëüíûõ áûë âåðèôèöè-
ðîâàí êîëëîèäíûé çîá. Èñõîäÿ èç ìîðôîëîãè÷åñêîé

ñòðóêòóðû êîëëîèäíîãî óçëà, ïàöèåíòû áûëè ïîäðàç-
äåëåíû íà 2 ãðóïïû: â ãðóïïó À âîøëè ïàöèåíòû ñ
êîëëîèäíûìè (n=20), à â ãðóïïó Á - ïàöèåíòû ñ àäåíî-
ìàòîçíûìè óçëàìè (n=14). Êðèòåðèåì èñêëþ÷åíèÿ èç
èññëåäîâàíèÿ ÿâëÿëàñü çëîêà÷åñòâåííîñòü îáðàçîâà-
íèÿ. Â ãðóïïå À ñðåäíèé îáúåì îáðàçîâàíèé áûë ðà-
âåí 5,3 ìë à â ãðóïïå Á - 8,8 ìë. Èíúåêöèè 95% ýòàíî-
ëà â òêàíü óçëà ïðîâîäèëèñü â äîçå 0,5-1 ìë íà ìèëëè-
ëèòð îáúåìà óçëà, 1 ðàç â 2-3 íåäåëè. Ëå÷åíèå çàêàí-
÷èâàëîñü ñïóñòÿ 1-6 ñåàíñîâ. Íàáëþäåíèå çà ïàöèåíòà-
ìè îñóùåñòâëÿëîñü â ñðîêè 3, 6 è 12 ìåñÿöåâ ïîñëå
îêîí÷àíèÿ êóðñà ëå÷åíèÿ. Â ãðóïïå À ñðåäíåå çíà÷åíèå
îáúåìà îáðàçîâàíèé óìåíüøèëîñü ñ 5,3 ìë äî 1,9 ìë, â
ãðóïïå Á - ñ 8,8 ìë äî 2,5 ìë. Ïîêàçàòåëü óìåíüøåíèÿ
îáúåìà óçëîâ ñîñòàâèë â ãðóïïå À - 64%, â ãðóïïå Á -
71%, ðàçíèöà äîñòîâåðíà (ð<0,026). Ïîëó÷åííûå äàí-
íûå ñâèäåòåëüñòâóþò, ÷òî ïîëîæèòåëüíûé ýôôåêò áûë
äîñòèãíóò â îáåèõ ãðóïïàõ, îäíàêî áîëåå çíà÷èìîå
óìåíüøåíèå ñðåäíåãî çíà÷åíèÿ îáúåìà îáðàçîâàíèé (â
ïðîöåíòíîì ñîîòíîøåíèè) áûëî çàôèêñèðîâàíî â ãðóï-
ïå Á. Îòìå÷åííîå äàåò ïîâîä óòâåðæäàòü, ÷òî áîëåå
ïîëîæèòåëüíûé ýôôåêò áûë äîñòèãíóò â àäåíîìàòîç-
íûõ óçëàõ è ÷òî èñõîä ëå÷åíèÿ «õîëîäíûõ» ñîëèäíûõ
îáðàçîâàíèé ÙÆ ìåòîäîì ×ÈÝ âî ìíîãîì çàâèñèò îò
ìîðôîëîãè÷åñêîé ñòðóêòóðû êîëëîèäíîãî óçëà.

THREE CLINICAL CASES OF THE DIGEORGE SYNDROME
MANIFESTED WITH THE BILLIARY SYSTEM DISEASE

Tabutsadze T., Pachkoria Kh., Datuashvili G.

The Center of Mini-Invasive Surgery, Tbilisi, Georgia

In 1965, American pediatric endocrinologist, Angelo Di-
George described 4 patients with congenital hypoparath-
yroidism, Thymus agenesia and infectious disease. Later
on, these patients manifested T-cell imunnodeficiency and
specific features of face- fish gill-like mouth, micrognath-
ia, wide (antrimongoloid) outline of the eyes, undevel-
oped supralabial notch, large and descended ears, infan-
tile expression etc. Congenital heart defects (Fallot's te-
tralogy with aortic transposition, heart hypoplasia, vena
cavae defects,) kidney and ureter hypoplasia, esophageal

atresia, esophago-tracheal fistule, nephrocinosis etc. have
also been described [2,4,5].

Etiology of DiGeorge syndrome is unknown. Accord-
ing to I. Valtishev [9], pathogenesis of DiGeorge syn-
drome relies on the dysfunction in embryonic develop-
ment of 3rd and 4th pharyngeal bursa epithelium. It is
known, that 3rd and 4th pharyngeal pouches give the
origin to thymus, parathyroid glands, some cells of thy-
roid gland, and several structures of vessels and face.
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In case of DiGeorge syndrome, development of thy-
mus and parathyroid glands is limited. Careful post-
mortem study reveals connective tissue fibers of adi-
pose cells in case of complete thymus agenesia. The
total thumys aplasia is observed in 1/3 of cases only.
Histomorphologic sample of spleen is similarly remark-
able: Periarterial zones are T lymphocyte- deficient. The
same pattern is observed in peripheral lymphatic nodes.
Parathyroid glands are impossible to reveal. Nephro-
calicinosis, CNS disturbances etc. have also been re-
ported by T. Ivanovskaia (1989).

Most authors consider DiGeorge syndrome as the net re-
sult of embryopathy. However, hereditary form of auto-
somal dominant type has also been described. Cytogenet-
ic disorder in that case was related to 22 q ll chromosome
deletion. It should be noted, that the genes located on this
chromosome are responsible for migration of 3rd and 4th

pharyngeal pouches [8,10].

Epidemiology of DiGeorge syndrome has not been stud-
ied so far. Data about its prevalence is not available too.
Depiction of DiGeorge syndrome can be rarely encoun-
tered even in capital handbooks of immunology. Short
review articles (compilations) are relatively more fre-
quent. Incidence of this syndrome is higher in girls. The
onset of the disease takes place immediately after birth
and is revealed in titanic seizures. If the patient survives
in the neonatal period there is high susceptibility to in-
fections, which is revealed by chronic bronchitis, diarrhea
and relapsing pneumonia. Other microbes usually occur
from pneumocystis and candidas. Affected children re-
tard in grow and development, lethality in patients up to
2 years old is high. However, children may overcome
“two year age”.

Few cases of DiGeorge syndrome have been reported in
adults also (in >20 years old patients). Clinical and lab-
oratory findings show decrease in calcium and increase
in phosphorus blood levels. Peripheral blood lymphocyte
levels fits in normal range, but the function of immuno-
competent T lymphocytes is strongly subsided. In such
case, responses to polyclonal mitogenes, antigens and
alogenic lymphocytes are negative. Similarly, the skin-
prick tests on common antigens, which the body gener-
ally comes in contact with, is negative. B cell immunity
is relatively presented at the time of DiGeorge syndrome.
In some patients with DiGeorge syndrome spontaneous
remission mechanisms of T lymphocyte function have
been described [4,6,7].

The aim of the article is to describe the cases of  DiGeorge
syndrome in Georgia.

The first case.  In Georgia (Caucasus) the case of the Di-
George syndrome was described by Pachkoria Kh. in 1994

(34 years old woman has been admitted to the hospital
with the fracture of the hip neck).

Blood test revealed the sharp deficiency of T lymphocytes
and low calcium in serum. The patient also suffered with
tetanic seizures. Intramuscular Thymalinum and subder-
mal tactivin application raised the amount of T lym-
phocytes. After normalization of a calcium level tetanic
seizures have disappeared. Six months later, the patient
has died from an acute peritonitis.

Postmortem exploration revealed acute calculous gangre-
nous cholecystitis with multiple cholesterine-derived cal-
culi and aplasy of Thymus and Parathyroid glands.

The second patient M., 32 years old female, was adminis-
tered to the clinic in 22.08.2006. She entered the clinic in
emergency state; admission diagnosis was: Acute chole-
cystopankreatytis, general (diffuse) peritonitis. As reported
by her mother, she (the mother) underwent the acute viral
respiratory disease in severe forms at the first trimester of
pregnancy. The child was born premature, and suffered
from titanic seizures the onset of which was observed at
the very first months of her life. At the time of administra-
tion, Truso and Khvostek signs were strongly positive.
The patient revealed high levels of hyperglycemia, along
with hypothyroidism, due to which she had been receiv-
ing thyroid hormones for 2 years under the supervision of
endocrinologist. A peculiar face was attracting attention-
micrognathia, hyperthelorism, short extremities, (90kg.),
fish-like mouth with descending lip corners, absence of
supralabial notch, teleangiectasies on scleres, wide (anti-
mongoloid) outline of the eyes, large ear lobes, infantile
face (psychologically and antellectually retarded). Blood
count revealed the sharp deficit in T lymphocytes, levels
of Ca and parathormone were under the normal limit (at
the background of hormonotherapy), insuline-resistent
hyperglycaemia was documented. The patient was oper-
ated at the background of increasing peritoneal signs,-
laparotomy showed an acute calculous gangrenous chole-
cystitis with total mucous membrane necroses and desq-
uamation, more then 1000 facet-like cholesterine-derived
calculi sized 0,2-0,6 cm in gall bladder, acute steatoge-
nous purulent pancreatitis (250 ml. of grey-colored pus
with necrobiotic masses was aspirated from bursa omen-
talis), acute fibrinous-purulent peritonitis. It should be
noted that the patient also revealed the so-called mini-
abnormallity of biliary duct- the 4-th segment bile duct of
liver was visualized along its whole length and proceeded
onward the whole lower margin of gall bladder bed. Be-
sides, the addition bile duct – the so-called Lushka s de-
scending channel coming out from 6-th segment of liver
was verified at the gall bladder fundus, which was enter-
ing the bladder independently through the most superior
point of its fundus (this duct was clipped afterwards). The
postoperative period proceeded with complications (are-
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active ongoing, tC – 36.5-37.4), a few days later bilateral
bronchopneumonia developed, which was accompanied
by peritonitis of latent course and stable bowel paresis.
Due to active antibiotic therapy glossal candidamicosis
resulted. Deep bedsores at sacral area, operative wound
suppuration were observed, granulation proceeded vary
slowly, the process of healing was reached by secondary
tension. The patient was discharged in clinically consist-
ent state.

The third case – a girl aged 18, M.; she was born prema-
ture. From the early childhood she had been revealing
dyspeptic and biliary diathesis signs. She retarded in
growth, height-148 cm, body weight-42 kg. facial nerve,
anisoreflexia, hypermobile and slim joints, hiperelastosis
(Ellers-Danloss syndrome). Laboratory finding revealed
hypocalcemia, decrease in T – lymphocyte active frac-
tion. It should be denoted that the patients father was
150 cm high, with very short upper extremities, similar
face features and retarded psychologic development.

The patient have had a documented calculous biliary dis-
ease for 12 years with frequent relapses, due to which she
was operated on laparoscopic cholecystectomy in our clin-
ic. Note that after three months of the operation the pa-
tient developed gastre-duodenic hemorrhage-fibrogas-
troduodenoscopy revealed erosive positive effect was
achieved with using these medications coupled with cal-
cium preparations and T activine. The patient was dis-
charged in a steady state.

After a few months, the patient was administered to hos-
pital again with complaints of stable constipation, mete-
orism, bowel distention and heart palpitation.

Thus, DiGeroge syndrome may by considered as a multi-
disciplinary disorder. In clinical practice DiGeorge syn-
drome may proceed under the course of gastroenterolog-
ic, endocrine, nervous and surgical symptoms. It devel-
ops masqueraded by acute surgical diseases; with sharp
immunodeficiency and endrocrine, cardiologic and neu-
rologic semiotics.
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SUMMARY

THREE CLINICAL CASES OF THE DIGEORGE
SYNDROME MANIFESTED WITH THE BILLIARY
SYSTEM DISEASE

Tabutsadze T., Pachkoria Kh., Datuashvili G.

The Center of Mini-Invasive Surgery, Tbilisi, Georgia

DiGeorge syndrome is a rare congenital disease that af-
fects the baby’s immune system. Its symptoms vary greatly
between individuals but commonly include a history of
recurrent infection, heart defects, and characteristic facial
features. Few cases of DiGeorge syndrome have been re-
ported in adults. The article describes rare (three cases of
DiGeorge syndrome) in adults (18, 32 and 34 years old
patients) in Georgia (Caucasus). In clinical practice Di-
George syndrome may proceed under the course of gas-
troenterologic, endocrine, nervous and surgical symptoms.
3 cases of DiGeorge syndrome are reported in the article.

The authors describe DiGeroge syndrome as a multidisci-
plinary disorder; it is masqueraded by acute surgical dis-
eases; with sharp immunodeficiency and endocrine, car-
diologic and neurologic semiotics.

Key words: 22q 11 cromosome deleltion, hypocalcemia,
T Lymphocyte-deficient, calculous hiliary disease, chole-
cystectomy, hypothyreosis.
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ÐÅÇÞÌÅ

ÒÐÈ ÊËÈÍÈ×ÅÑÊÈÕ ÑËÓ×Àß ÑÈÍÄÐÎÌÀ ÄÈÄÆÎÐÆÈ,
ÌÀÍÈÔÅÑÒÈÐÎÂÀÍÍÛÅ ÇÀÁÎËÅÂÀÍÈÅÌ ÆÅË×ÍÎÉ ÑÈÑÒÅÌÛ

Òàáóöàäçå Ò.Ò., Ïà÷êîðèÿ Õ.À., Äàòóàøâèëè Ã.À.

Öåíòð ìàëîèíâàçèâíîé õèðóðãèè, Òáèëèñè, Ãðóçèÿ

Â ðàáîòå ðàññìàòðèâàåòñÿ ñèíäðîì ÄèÄæîðæè, êàê
ìóëüòèäèñöèïëèíàðíàÿ ìåäèöèíñêàÿ ïðîáëåìà.

Ñèíäðîì ÄèÄæîðæè – âðîæäåííîå çàáîëåâàíèå (äå-
ëåöèÿ 22q11, äåôåêòû ãåíîâ DGSK, DOS, VCF, R),
âñòðå÷àåòñÿ â âèäå ñî÷åòàíèÿ ãèïîêàëüöèåìèè (ãèïî-
ïëàçèÿ ïàðàùèòîâèäíûõ æåëåç), Ò-êëåòî÷íîãî èììó-
íîäåôèöèòà (ãèïîïëàçèÿ òèìóñà), äåôåêòîâ âûõîäíûõ
îòâåðñòèé ñåðäöà (âêëþ÷àÿ òåòðàäó Ôàëëî), à òàêæå
ëèöåâûõ ìàëüôîðìàöèé; äîïîëíèòåëüíî âîçìîæíû
êàòàðàêòà, ìèêðîãíàòèÿ, ìèêðîöåôàëèÿ, ïàõîâàÿ è
ïóïî÷íàÿ ãðûæè, ãèïîñïàäèÿ, âåëîêàðäèîôàöèàëüíûé
ñèíäðîì. ×àñòîòà, ïî äàííûì ðàçíûõ àâòîðîâ, ó íîâî-
ðîæäåííûõ êîëåáëåòñÿ â ïðåäåëàõ îò 1:4000, äî 1:40000.
Áîëüøèíñòâî ñëó÷àåâ ñèíäðîìà íàáëþäàþòñÿ ïðè äå-
ëåöèè ëîêóñà 22q11. 2(ê); äåëåöèÿ ïðåäñòàâëåíà íå-
ñêîëüêèìè ôåíîòèïàìè (ñèíäðîìû ÄèÄæîðæè, Øïðèí-
òöåíà, Òàêàî). Ðåæå îáíàðóæèâàþòñÿ äåôåêòû ëîêóñîâ
10p13, 18q21.33, 4q21.3-q25 è ãåíà TUPLE1.

Íàìè ðàññìîòðåíû òðè êëèíè÷åñêèõ ñëó÷àÿ ñèíäðî-
ìà ÄèÄæîðæè, ïðîòåêàþùèõ ïîä «ìàñêîé» îñòðîé õè-
ðóðãè÷åñêîé ïàòîëîãèè áèëèîäèãåñòèâíîé ñèñòåìû
îðãàíèçìà.

Ôàêòîðàìè ðèñêà ÿâëÿþòñÿ ïîòðåáëåíèå àëêîãîëÿ è
èçîòðåòèíîèíà â ïåðèîä âíóòðèóòðîáíîãî ðàçâèòèÿ.
Êëèíè÷åñêàÿ êàðòèíà: ñî ñòîðîíû ïàðàùèòîâèäíîé
æåëåçû íàáëþäàåòñÿ ãèïîêàëüöèåìèÿ; ùèòîâèäíîé
æåëåçû – ãèïîòèðåîç; ñåðäöà è ñîñóäîâ – òåòðàäà Ôàë-
ëî, à òàêæå äåôåêò ìåææåëóäî÷êîâîé ïåðåãîðîäêè;
ïðàâîñòîðîííåå ðàñïîëîæåíèå äóãè àîðòû, àòîïè÷åñ-
êîå îòõîæäåíèå ïðàâîé ïîäêëþ÷è÷íîé àðòåðèè; äåôåê-
òû óøíîé ðàêîâèíû, íîñà, ðàñùåëèíû âåðõíåé ãóáû
è íåáà; íèçêîðîñëîñòü. ×òî êàñàåòñÿ öåíòðàëüíîé íå-
ðâíîé ñèñòåìû, îáíàðóæèâàþòñÿ òðóäíîñòè îáó÷åíèÿ,
ñóäîðîæíûå ïðèïàäêè; ïîäâåðæåííîñòü ðàçëè÷íûì
èíôåêöèÿì.

Âûÿâëåíû: êàðäèîòèïèðîâàíèå, ãèïîêàëüöèåìèÿ;
Ò-êëåòî÷íûé èììóíîäåôèöèò.

Ïðîâåäåíî ëå÷åíèå ãèïîêàëüöèåìèè, èììóíîêîððåêöèÿ,
òðàíñïëàíòàöèÿ âèëî÷êîâîé æåëåçû; êîððåêöèÿ ëèöåâûõ
ìàëüôîðìàöèé; êàðäèîõèðóðãè÷åñêàÿ êîððåêöèÿ.

Ïåðâûå îïèñàíèÿ ñèíäðîìà ïðèíàäëåæàò DiGeorge
(1965), Cooper è ñîàâò. (1965), Strong (1968), Ïà÷êî-
ðèÿ Õ. (1994).
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Íåñìîòðÿ íà êðóïíåéøèå äîñòèæåíèÿ â àáäîìèíàëü-
íîé õèðóðãèè àêòóàëüíîé çàäà÷åé îñòàåòñÿ õèðóðãè-
÷åñêîå ëå÷åíèå êàê çàáîëåâàíèé æåë÷íîãî ïóçûðÿ è
æåë÷íûõ ïóòåé, òàê è îñëîæíåííûõ èõ ôîðì [1-
4,7,10,11]. Ñðåäè çàáîëåâàíèé õîëåäîõà, êîòîðûå ìî-
ãóò âûçâàòü ìåõàíè÷åñêóþ æåëòóõó, íàèáîëåå ÷àñòî
âñòðå÷àþòñÿ õîëåäîõîëèòèàç è äèñòàëüíûå ñòåíîçû
ïðîòîêà, ñòðèêòóðû è ñïàçì áîëüøîãî ñîñî÷êà äâå-
íàäöàòèïåðñòíîé êèøêè. Âîïðîñ î ëå÷åáíîé òàêòèêå
è âûáîðå àäåêâàòíîé îïåðàöèè ïðè ìåõàíè÷åñêîé
æåëòóõå ïî ñåé äåíü îñòàåòñÿ äèñêóññèîííûì
[2,4,6,8,12].

Äî íàñòîÿùåãî âðåìåíè íåðåøåííûìè îñòàþòñÿ âîï-
ðîñû ðåàëüíîé îöåíêè íåîáõîäèìîñòè è ýôôåêòèâíî-
ñòè äåêîìïðåññèè è ïðîáëåìà îïðåäåëåíèÿ âûáîðà
ìåòîäà äðåíèðîâàíèÿ îáùåãî æåë÷íîãî ïðîòîêà [3-
5,9,11].

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå íåêîòîðûõ
ôàêòîðîâ ãóìîðàëüíîé íåñïåöèôè÷åñêîé çàùèòû ó
áîëüíûõ ìåõàíè÷åñêîé æåëòóõîé â çàâèñèìîñòè îò
ñïîñîáà äðåíèðîâàíèÿ æåë÷åâûâîäÿùèõ ïóòåé.

Ìàòåðèàë è ìåòîäû. Äëÿ îöåíêè ýôôåêòèâíîñòè äå-
êîìïðåññèè è âûáîðà ìåòîäà äðåíèðîâàíèÿ âíåïå÷å-
íî÷íûõ æåë÷íûõ ïóòåé ïîñëå õîëåäîõîòîìèè ó áîëü-
íûõ ìåõàíè÷åñêîé æåëòóõîé íàìè èçó÷åíû áèîõèìè-
÷åñêèå ïîêàçàòåëè ôóíêöèîíàëüíîãî ñîñòîÿíèÿ ïå÷å-
íè, èçìåíåíèÿ ãóìîðàëüíîé íåñïåöèôè÷åñêîé çàùè-
òû (ÃÍÇ) â ñûâîðîòêå êðîâè, à òàêæå ïîñëåîïåðàöè-
îííàÿ äèíàìèêà ðàçâèòèÿ èçìåíåíèé íåñïåöèôè÷åñêîé
çàùèòíîé ðåàêöèè æåë÷è ïðè åå èíôèöèðîâàíèè, èç-
ìåíåíèè ðÍ, àìèëàçû è æåë÷íîé ãèïåðòåíçèè.

Ñèñòåìà ãóìîðàëüíîé íåñïåöèôè÷åñêîé çàùèòû ÿâ-
ëÿåòñÿ îäíèì èç âàæíûõ çâåíüåâ îáùåé ðåçèñòåíò-
íîñòè îðãàíèçìà. Èç ìíîãî÷èñëåííûõ ôàêòîðîâ åñ-
òåñòâåííîé ðåçèñòåíòíîñòè ìû èçó÷àëè íàèáîëåå èí-
ôîðìàòèâíûå, ÷åòêî äèôôåðåíöèðóåìûå è äîñòóïíûå
â êëèíè÷åñêîé ïðàêòèêå. Â êà÷åñòâå ïîêàçàòåëåé íå-
ñïåöèôè÷åñêîé èììóíîëîãè÷åñêîé ðåàêòèâíîñòè â
ñûâîðîòêå êðîâè èññëåäîâàëèñü: áàêòåðèöèäíàÿ àê-
òèâíîñòü (ÁÀÑ), àêòèâíîñòü ëèçîöèìà, β-ëèçèíû,
êîìïëåìåíòàðíàÿ àêòèâíîñòü. Â æåë÷è èçó÷àëèñü
ëèçîöèì è β-ëèçèíû.

Â êîìïëåêñíîé äèàãíîñòèêå íàìè èçó÷åíû áèîõèìè-
÷åñêèå ïîêàçàòåëè ôóíêöèîíàëüíîãî ñîñòîÿíèÿ ïå÷å-
íè ó 197-è áîëüíûõ. Ó 53-õ èç íèõ èçó÷àëè äèíàìèêó
ôàêòîðîâ ãóìîðàëüíîé íåñïåöèôè÷åñêîé çàùèòû â
ñûâîðîòêå êðîâè è æåë÷è, à òàêæå äèíàìèêó èçìåíå-
íèé íåñïåöèôè÷åñêîé çàùèòíîé ðåàêöèè æåë÷è ïðè
åå èíôèöèðîâàíèè, èçìåíåíèè ðÍ, àìèëàçû è æåë÷-
íîé ãèïåðòåíçèè.

Ôàêòîðû ÃÍÇ â ñûâîðîòêå êðîâè è æåë÷è èññëåäîâà-
ëè â äèíàìèêå: â äåíü îïåðàöèè è íà 1-3-7-10-14-ûé
äíè ïîñëå íåå è ïåðåä óäàëåíèåì äðåíàæåé èç îáùå-
ãî æåë÷íîãî ïðîòîêà. Çàáîð æåë÷è êàê âî âðåìÿ îïå-
ðàöèè, òàê è â ïîñëåîïåðàöèîííîì ïåðèîäå ïðîèçâî-
äèëè îäíîâðåìåííî äëÿ îïðåäåëåíèÿ ôàêòîðîâ ÃÍÇ,
àìèëàçû è ðÍ.

Èç íàáëþäàâøèõñÿ íàìè 197-è áîëüíûõ ìåõàíè÷åñ-
êîé æåëòóõîé æåíùèí áûëî 119 (60,4%), ìóæ÷èí – 78
(39,6%); âîçðàñò áîëüíûõ - 25-79 ëåò.

Áëèæàéøèå ïîñëåîïåðàöèîííûå îñëîæíåíèÿ íàáëþ-
äàëèñü ó 64-õ áîëüíûõ (32.49%). Â 23-õ ñëó÷àÿõ
(11,68%) îòìå÷åí ëåòàëüíûé èñõîä.

Èç 197-è áîëüíûõ ìåõàíè÷åñêîé æåëòóõîé ó 173-õ
æåëòóõà íàáëþäàëàñü âî âðåìÿ ïðåáûâàíèÿ â êëèíè-
êå, ó 24-õ îíà áûëà äî ãîñïèòàëèçàöèè. Ïðîäîëæèòåëü-
íîñòü æåëòóõè ê ìîìåíòó îïåðàöèè âàðüèðîâàëà â ïðå-
äåëàõ 10-è äíåé - ó 96-è áîëüíûõ, 20-è äíåé - ó 45-è,
ñâûøå 20-è äíåé - ó 32-õ.

Èç 197-è áîëüíûõ îáòóðàöèîííîé æåëòóõîé ó 103-õ
(52,28%) óñòàíîâëåí îñòðûé, à ó 76-è (38,58%) - õðî-
íè÷åñêèé õîëåöèñòèò. Â 18-è (9,14%) ñëó÷àÿõ îïåðà-
öèè íà æåë÷íûõ ïóòÿõ ïðîâîäèëèñü ïîâòîðíî.

Ïðè ðåâèçèè æåë÷íûõ ïóòåé êàìíè â îáùåì æåë÷íîì
ïðîòîêå îáíàðóæåíû ó 128-è (64,98%); ó 69-è áîëü-
íûõ (35,02%) â æåë÷íûõ ïðîòîêàõ êîíêðåìåíòîâ íå
âûÿâëåíî, èç íèõ ó 17-è æåëòóõà ñî÷åòàëàñü ñ ìåëêè-
ìè ìíîæåñòâåííûìè êîíêðåìåíòàìè æåë÷íîãî ïóçû-
ðÿ ñ øèðîêèì ïóçûðíûì ïðîòîêîì, ó 14-è óñòàíîâëå-
íî ðóáöîâîå ñóæåíèå òåðìèíàëüíîãî îòäåëà õîëåäîõà
è ôàòåðîâà ñîñêà, ó 13-è - õðîíè÷åñêèé èíäóðàòèâíûé
ïàíêðåàòèò è ó 10-è - îñòðûé ïàíêðåàòèò. Ó 15-è áîëü-
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íûõ æåëòóõà áûëà îáóñëîâëåíà âîñïàëèòåëüíûì îòå-
êîì ñëèçèñòîé îáîëî÷êè õîëåäîõà, âûçâàííûì ãíîé-
íûì õîëàíãèòîì.

Âñåì 197-è áîëüíûì â ïðîöåññå îïåðàòèâíîãî ëå÷å-
íèÿ ïðîèçâîäèëàñü õîëåäîõîòîìèÿ. Â 121-ì ñëó÷àå
(61,42%) îïåðàöèè çàâåðøåíû íàðóæíûì äðåíèðîâà-
íèåì õîëåäîõà, à 76-ì áîëüíûì íàëîæåíû áèëèîäèãå-
ñòèâíûå àíàñòîìîçû.

Â çàâèñèìîñòè îò ñïîñîáà äðåíèðîâàíèÿ îáùåãî æåë-
÷íîãî ïðîòîêà, 53 áîëüíûõ ðàçäåëåíû íà 2 ãðóïïû: ó
28-è áîëüíûõ õîëåäîõîòîìèÿ çàâåðøåíà íàðóæíûì
äðåíèðîâàíèåì, ó 25-è - îïåðàöèè çàâåðøåíû áèëèî-
äèãåñòèâíûìè àíàñòîìîçàìè â ñî÷åòàíèè ñ äðåíèðî-
âàíèåì õîëåäîõà íèïïåëüíûì äðåíàæîì ÷åðåç êóëü-
òþ ïóçûðíîãî ïðîòîêà.

Â êîìïëåêñíîé äèàãíîñòèêå áîëüíûõ ñ ðàçëè÷íîé ïà-
òîëîãèåé áèëèàðíîé ñèñòåìû, íàìè ïðîâîäèëèñü ìèê-
ðîáèîëîãè÷åñêèå ïîñåâû æåë÷è ó 103-õ áîëüíûõ. Ó
34-õ (33%) îáíàðóæåíà ìèêðîôëîðà, à ó 69-è (67%),
ðîñòà ôëîðû íå âûÿâëåíî. Â 6-è íàáëþäåíèÿõ îòìå-
÷àëè èíôèöèðîâàíèå æåë÷è â áîëåå ïîçäíèå ïîñëå-
îïåðàöèîííûå ñðîêè.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ó âñåõ 69-è áîëüíûõ ñ
èíôèöèðîâàííîé æåë÷üþ âûÿâëåíû íèçêèå èñõîäíûå
çíà÷åíèÿ ôàêòîðîâ ÃÍÇ â ñûâîðîòêå è æåë÷è ñ âÿëîé
ïîñëåîïåðàöèîííîé èõ àêòèâíîñòüþ.

Â ñëó÷àÿõ ïîçäíåãî èíôèöèðîâàíèÿ æåë÷è íàáëþäà-
ëè ðåçêîå âîçðàñòàíèå ÁÀÑ è β-ëèçèíà ñûâîðîòêè êðî-
âè. Èìåëàñü òåíäåíöèÿ ê àêòèâèçàöèè ëèçîöèìà è êîì-
ïëåìåíòà.

Ëèçîöèì æåë÷è, èìåÿ äîâîëüíî âûñîêèå èñõîäíûå
ïîêàçàòåëè, ïîíèæàëñÿ ïðè ïîÿâëåíèè ìèêðîôëîðû â
æåë÷è. Âìåñòå ñ òåì, β-ëèçèí æåë÷è ïðè ïîÿâëåíèè
ìèêðîôëîðû âîçðàñòàë. Î÷åâèäíî, íèçêàÿ èñõîäíàÿ
àêòèâíîñòü ôàêòîðîâ ÃÍÇ ÿâëÿåòñÿ òåì ôîíîì, ïðè êî-
òîðîì âîçìîæíî èíôèöèðîâàíèå æåë÷è, ÷òî, â ñâîþ
î÷åðåäü, óñóãóáëÿåò ñíèæåíèå çàùèòíîé íåñïåöèôè-
÷åñêîé ðåàêöèè æåë÷è.

Îïðåäåëåííûé èíòåðåñ ïðåäñòàâëÿåò èçó÷åíèå êèñ-
ëîòíî-ùåëî÷íîãî ñîñòîÿíèÿ æåë÷è ó áîëüíûõ ìåõà-
íè÷åñêîé æåëòóõîé. Ïðè ïîâûøåíèè ðÍ îòìå÷àëàñü
àêòèâèçàöèÿ ëèçîöèìà è, íàîáîðîò, ïðè îêèñëåíèè -
åãî ïîíèæåíèå.

Èçó÷åíèå óäåëüíîé àêòèâíîñòè àìèëàçû æåë÷è è åå
ñîïîñòàâëåíèå ñ äàííûìè àêòèâíîñòè ëèçîöèìà âûÿ-
âèëî îòðèöàòåëüíóþ âçàèìîñâÿçü ìåæäó íèìè. Âûñî-
êèì ïîêàçàòåëÿì àìèëàçû ñîîòâåòñòâîâàëè íèçêèå çíà-
÷åíèÿ ëèçîöèìà è íàîáîðîò. Âûÿâëåíî òàêæå, ÷òî ïðè

ôóíêöèîíàëüíûõ èçìåíåíèÿõ ïå÷åíè èìåëèñü âûñî-
êèå ïîêàçàòåëè àìèëàçû. Ïðè ýòîì àêòèâíîñòü ëèçî-
öèìà æåë÷è íàõîäèëàñü íà ñðåäíåì óðîâíå.

Òàêèì îáðàçîì, ñëåäóåò ïîëàãàòü, ÷òî âûñîêàÿ êîíöåí-
òðàöèÿ àìèëàçû æåë÷è ñîçäàåò íåáëàãîïðèÿòíûå óñ-
ëîâèÿ äëÿ àêòèâèçàöèè ëèçîöèìà æåë÷è, ïîäàâëÿÿ òåì
ñàìûì ìåñòíóþ íåñïåöèôè÷åñêóþ çàùèòíóþ ðåàêöèþ
îðãàíèçìà, ÷òî íå ìîæåò íå îòðàçèòñÿ íà ðåçóëüòàòàõ
ïîñëåîïåðàöèîííîãî òå÷åíèÿ.

Íàøè íàáëþäåíèÿ áîëüíûõ ïðè ðàñøèðåííîì îáùåì
æåë÷íîì ïðîòîêå è æåë÷íîé ãèïåðòåíçèè ïîêàçàëè, ÷òî
äåêîìïðåññèÿ æåë÷íûõ ïóòåé âåäåò ê àêòèâèçàöèè
ðåçèñòåíòíîñòè æåë÷è, ÷òî áëàãîïðèÿòíî ñêàçûâàåò-
ñÿ íà åå çàùèòíûõ ñâîéñòâàõ. Â ñâÿçè ñ ýòèì, â ïîñëå-
äóþùèå äíè,ïî ìåðå ñíèæåíèÿ ãèïåðòåíçèè, ñíèæå-
íèÿ êîíöåíòðàöèè àìèëàçû, ïîâûøåíèÿ çàùèòíûõ
íåñïåöÿôè÷åñêèõ ðåàêöèé è íîðìàëèçàöèè ðÍ, ïðè
óâåðåííîñòè â ïîëíîé ïðîõîäèìîñòè äèñòàëüíîãî îò-
äåëà õîëåäîõà, ìû ñîçäàâàëè óñëîâèÿ äëÿ ðàííåãî âîç-
âðàùåíèÿ òàêîé æåë÷è â êèøå÷íèê. Ïîñòåïåííî ïîä-
íèìàëè óðîâåíü æåë÷åçàáîðíîãî ñîñóäà âïëîòü äî ïîñ-
ëåäóþùåãî ïîëíîãî ïåðåæàòèÿ íàðóæíîãî äðåíàæà â
ðàííèå ñðîêè (íà 4-5-å ñóòêè). Ýòî ñïîñîáñòâîâàëî áî-
ëåå ãëàäêîìó òå÷åíèþ ïîñëåîïåðàöèîííîãî ïåðèîäà.

Ïðè êîððåãèðîâàíèè æåë÷åïîòåðè, ìû ðàññìàòðèâà-
ëè æåë÷ü êàê ñðåäó, ãäå îðãàíèçì ïðîÿâëÿåò ñâîè ìåñ-
òíûå, íåñïåöèôè÷åñêèå çàùèòíûå ðåàêöèè, ñîçäàåò
óñëîâèÿ äëÿ àíòèáàêòåðèàëüíîãî äåéñòâèÿ è ñòèìóëè-
ðóåò ðåãåíåðàòèâíûå ïðîöåññû â òêàíÿõ.

Ó âñåõ áîëüíûõ âûÿâëåíû íèçêèå èñõîäíûå çíà÷å-
íèÿ ôàêòîðîâ ÃÍÇ â ñûâîðîòêå êðîâè. Íåîáõîäèìî
îòìåòèòü, ÷òî ýòè ïîêàçàòåëè áûëè áîëåå ïîíèæåíû
ó áîëüíûõ ñ ïîñëåäóþùèìè ïîñëåîïåðàöèîííûìè
îñëîæíåíèÿìè.

Â îáåèõ ãðóïïàõ, êàê ó 28-è áîëüíûõ ñ íàðóæíûì äðå-
íèðîâàíèåì õîëåäîõà, òàê è ó 25-è ñ áèëèîäèãåñòèâ-
íûìè àíàñòîìîçàìè â ñî÷åòàíèè ñ äðåíèðîâàíèåì õî-
ëåäîõà íèïïåëüíûì äðåíàæîì ÷åðåç êóëüòþ ïóçûðíî-
ãî ïðîòîêà, ïðè ñðàâíåíèè èñõîäíîé àêòèâíîñòè ëè-
çîöèìà æåë÷è ñóùåñòâåííûõ îòëè÷èé íå íàáëþäàëîñü.
Îïðåäåëÿëèñü ëèøü íèçêèå åãî çíà÷åíèÿ â ñëó÷àÿõ
îñëîæíåíèé â ïîñëåîïåðàöèîííîì ïåðèîäå. Àêòèâ-
íîñòü ëèçîöèìà æåë÷è êàê â I, òàê è âî II ãðóïïå íàõî-
äèëàñü íà áîëåå íèçêèõ çíà÷åíèÿõ ïî ñðàâíåíèþ ñ
ëèçîöèìíîé àêòèâíîñòüþ êðîâè. Â íåêîòîðûõ íàáëþ-
äåíèÿõ ñ îñëîæíåííûì ïîñëåîïåðàöèîííûì ïåðèîäîì
àêòèâíîñòü ëèçîöèìà áûëà âûøå. Àêòèâíîñòü β-ëè-
çèíà æåë÷è â èñõîäå òàêæå èìåëà ìèíèìàëüíûå çíà-
÷åíèÿ. Îòíîñèòåëüíî âûñîêèå çíà÷åíèÿ β-ëèçèíà æåë-
÷è íàáëþäàëè â I ãðóïïå áîëüíûõ ñ íàðóæíûì äðåíè-
ðîâàíèåì îáùåãî æåë÷íîãî ïðîòîêà.
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Èç âûøåèçëîæåííîãî ñëåäóåò, ÷òî íèçêèé èñõîäíûé
óðîâåíü àêòèâíîñòè ôàêòîðîâ ÃÍÇ êàê â ñûâîðîòêå
êðîâè, òàê è â æåë÷è ó áîëüíûõ ìåõàíè÷åñêîé æåëòó-
õîé óêàçûâàåò íà ôàêò èñòîùåíèÿ îáùèõ è ìåñòíûõ
çàùèòíûõ ðåçåðâîâ îðãàíèçìà. Î÷åíü íèçêèå èñõîä-
íûå çíà÷åíèÿ ôàêòîðîâ ÃÍÇ â ñûâîðîòêå êðîâè è æåë-
÷è ÿâëÿþòñÿ ðèñêîì äëÿ ðàçâèòèÿ ïîñëåîïåðàöèîííûõ
îñëîæíåíèé.

Äèíàìèêà ïîêàçàòåëåé ôàêòîðîâ ÃÍÇ â ãðóïïå áîëü-
íûõ ñ íàðóæíûì äðåíèðîâàíèåì õîëåäîõà âûÿâèëà,
÷òî â ïåðâûå ñóòêè íàáëþäàåòñÿ òåíäåíöèÿ ê ñíèæå-
íèþ àêòèâíîñòè âñåõ ôàêòîðîâ. Àêòèâíîñòü β-ëèçèíà
è ëèçîöèìà íà òðåòüè ñóòêè âîçðàñòàëà, â ïîñëåäóþ-
ùåì ñíèæàëàñü, äîñòèãàÿ èñõîäíîãî óðîâíÿ íà 10-å
ñóòêè. Ïîêàçàòåëè ÁÀÑ è êîìïëåìåíòà â òå÷åíèå âñå-
ãî âðåìåíè èçìåíÿëèñü íåäîñòîâåðíî. Èìååòñÿ òåíäåí-
öèÿ íåáîëüøîãî ïîâûøåíèÿ ýòèõ ïîêàçàòåëåé ê 10-ìó
äíþ íàáëþäåíèÿ.

Àáñîëþòíûå çíà÷åíèÿ ëèçîöèìà è β-ëèçèíà æåë÷è
áûëè ïî÷òè â 2-3 ðàçà íèæå, ÷åì â ñûâîðîòêå êðîâè, à
ïîêàçàòåëè èõ äèíàìèêè èçìåíÿëèñü íåçíà÷èòåëüíî.
Äëÿ ëèçîöèìà æåë÷è õàðàêòåðíà îòðèöàòåëüíàÿ äèíà-
ìèêà ïî îòíîøåíèþ ê ëèçîöèìíîé àêòèâíîñòè ñûâî-
ðîòêè êðîâè, à β-ëèçèí æåë÷è èìåë äèíàìèêó, ñõîä-
íóþ ñ β-ëèçèíîì ñûâîðîòêè êðîâè.

Äëÿ ãðóïïû áîëüíûõ ñ áèëèîäèãåñòèâíûìè àíàñòîìî-
çàìè òàêæå õàðàêòåðíà òåíäåíöèÿ ñíèæåíèÿ âñåõ ôàê-
òîðîâ ÃÍÇ. Àêòèâíîñòü ôàêòîðîâ âîçðàñòàëà íà 3-è
ñóòêè ñ äîñòèæåíèåì èñõîäíîãî óðîâíÿ íà 10-å ñóòêè.

Ïîêàçàòåëè àêòèâíîñòè ëèçîöèìà è β-ëèçèíà æåë÷è ó
áîëüíûõ ñ âíóòðåííèì è íàðóæíûì äðåíèðîâàíèåì
îáùåãî æåë÷íîãî ïðîòîêà èìåëè ñõîäíóþ äèíàìèêó.

Ñëåäóåò ïîëàãàòü, ÷òî àêòèâèçàöèÿ äèíàìèêè ôàê-
òîðîâ ÃÍÇ â îáåèõ ãðóïïàõ ñîçäàåò áëàãîïðèÿòíûå
óñëîâèÿ äëÿ ãëàäêîãî ïîñëåîïåðàöèîííîãî òå÷åíèÿ.
Îäíàêî, ýòà àêòèâèçàöèÿ áûëà íå ñòîëü âûðàæåíà,
÷òî, ïî-âèäèìîìó, îáúÿñíÿåòñÿ òÿæåëûìè ñîïóò-
ñòâóþùèìè çàáîëåâàíèÿìè, âîçðàñòíûìè èçìåíåíè-
ÿìè, äëèòåëüíûì àíàìíåçîì è âûñîêîé áèëèðóáè-
íýìèåé, ïðèâîäÿùèìè ê ñíèæåíèþ ðåçèñòåíòíîñòè
îðãàíèçìà.

Ïðè èçó÷åíèè ôàêòîðîâ ÃÍÇ â ñûâîðîòêå êðîâè è æåë-
÷è, â ñëó÷àÿõ îñëîæíåííîãî ïîñëåîïåðàöèîííîãî òå-
÷åíèÿ, îñîáîé ðàçíèöû ìåæäó ãðóïïàìè íå íàáëþäà-
ëîñü. Õàðàêòåðíîé áûëà àêòèâèçàöèÿ β-ëèçèíà ñûâî-
ðîòêè êðîâè íà ïåðâûå ñóòêè, ñ ðåçêèì ñíèæåíèåì àê-
òèâíîñòè íà 3-è ñóòêè è ïîñòåïåííûì åå óìåíüøåíè-
åì â ïîñëåäóþùèå äíè. Â ïåðâûå ñóòêè íàáëþäàëîñü
íåáîëüøîå ñíèæåíèå àêòèâíîñòè ÁÀÑ. Ïîêàçàòåëè ëè-
çîöèìà è êîìïëåìåíòà â òå÷åíèå âñåãî èññëåäîâàíèÿ

íåçíà÷èòåëüíî èçìåíÿëèñü. Çíà÷åíèå ëèçîöèìà ñíè-
æàëîñü íà 10-14-å ñóòêè, à òèòð êîìïëåìåíòà íåñêîëüêî
ïîâûøàëñÿ ê 10-ìó äíþ.

Ëèçîöèì æåë÷è èìåë îòðèöàòåëüíóþ êîððåëÿòèâíóþ
ñâÿçü ñ ëèçîöèìíîé àêòèâíîñòüþ ñûâîðîòêè êðîâè.
Ëèçîöèì æåë÷è, èìåÿ ñðàâíèòåëüíî íèçêîå çíà÷åíèå
â èñõîäå, àêòèâèçèðóÿñü íà 7-å ñóòêè, äîñòèãàë àêòèâ-
íîñòè ëèçîöèìà ñûâîðîòêè êðîâè, êîòîðàÿ â äèíàìè-
êå ñíèæàëàñü. Ïîêàçàòåëè ëèçîöèìà æåë÷è íà 10-é
äåíü ïðåâûøàëè òàêîâûå â ñûâîðîòêå.

β-ëèçèí æåë÷è èìåë àíàëîãè÷íóþ äèíàìèêó ñ β-ëè-
çèíîì ñûâîðîòêè êðîâè, ñíèæàÿñü äî íåçíà÷èòåëüíîé
àêòèâíîñòè íà ïåðâûå ñóòêè, à â äàëüíåéøåì ïîñòå-
ïåííî ïîâûøàÿñü.

Ïîëàãàåì, ÷òî ïîÿâëåíèå ïîñëåîïåðàöèîííûõ îñëîæ-
íåíèé ó áîëüíûõ ìåõàíè÷åñêîé æåëòóõîé ìîæíî
îáúÿñíèòü íåàäåêâàòíîñòüþ ðåàêöèè íåêîòîðûõ ôàê-
òîðîâ ÃÍÇ íà îïåðàöèîííóþ òðàâìó è ðàçîáùåíèåì
ñâÿçè ìåæäó íèìè.

Ñðàâíèòåëüíûé àíàëèç äèíàìèêè ôàêòîðîâ ÃÍÇ ó
áîëüíûõ ñ íàðóæíûì è âíóòðåííèì äðåíèðîâàíèåì
ïîêàçàë, ÷òî ñóùåñòâåííîé ðàçíèöû ìåæäó íèìè íå
íàáëþäàåòñÿ. Îäíàêî, â ñëó÷àÿõ äëèòåëüíîãî íàðóæ-
íîãî äðåíèðîâàíèÿ ýòè ôàêòîðû ïîäàâëåíû. Âîññòà-
íîâëåíèå ïîêàçàòåëåé èììóíèòåòà ó ýòèõ áîëüíûõ
ïðîèñõîäèò ìåäëåííî, ÷òî, íà íàø âçãëÿä, îáóñëîâ-
ëåíî ãèïîïðîòåèíåìèåé è âîäíî-ýëåêòðîëèòíûìè
íàðóøåíèÿìè âñëåäñòâèå äëèòåëüíîãî æåë÷åèñòå÷å-
íèÿ, à òàêæå ïîòåðåé ôàêòîðîâ ÃÍÇ ñ æåë÷üþ. Èñ-
òîùåíèå ñèñòåìû ÃÍÇ ïðîèñõîäèò çà ñ÷åò ïåðåðàñ-
ïðåäåëåíèÿ îðãàíèçìîì ôàêòîðîâ îáùåé ðåçèñòåí-
òíîñòè èç ñûâîðîòêè êðîâè â çîíó îïåðàöèîííîé
òðàâìû.

Ñîïîñòàâëåíèå äèíàìèêè èçìåíåíèé ôóíêöèîíàëüíî-
ãî ñîñòîÿíèÿ ïå÷åíè è ôàêòîðîâ ãóìîðàëüíîé íåñïå-
öèôè÷åñêîé çàùèòû âûÿâèëî, ÷òî áîëåå íèçêèå ïîêà-
çàòåëè ÃÍÇ îòìå÷àëèñü ó áîëüíûõ ñ äëèòåëüíîñòüþ
æåëòóøíîãî ïåðèîäà áîëüøå 10-è äíåé è ïðè âûñî-
êèõ çíà÷åíèÿõ áèëèðóáèíà (áîëåå 96,5±3,23 ììîëü/ë).
Â íåñêîëüêèõ íàáëþäåíèÿõ, ñ äëèòåëüíîñòüþ æåëòó-
õè áîëåå 20-è äíåé è óðîâíåì áèëèðóáèíà íå ìåíåå
164,7±4,12 ììîëü/ë, ýòè ïîêàçàòåëè áûëè ìèíèìàëü-
íûìè.

Ó áîëüíûõ äëèòåëüíîé æåëòóõîé è âûñîêèìè ïîêàçà-
òåëÿìè áèëèðóáèíåìèè, ëèçîöèì æåë÷è èìåë îòðèöà-
òåëüíóþ êîððåëÿòèâíóþ ñâÿçü ñ ëèçîöèìíîé àêòèâíî-
ñòüþ ñûâîðîòêè êðîâè. Îí àêòèâèçèðîâàëñÿ íà 7-å
ñóòêè, ïðèðàâíèâàÿñü ê àêòèâíîñòè ëèçîöèìà ñûâîðîò-
êè êðîâè. Ïîêàçàòåëü ëèçîöèìà æåë÷è äîñòèãàë ñâîå-
ãî ìàêñèìóìà íà 10-é äåíü èññëåäîâàíèÿ.
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β-ëèçèí æåë÷è èìåë ñõîäíóþ äèíàìèêó ñ β-ëèçèíîì
ñûâîðîòêè êðîâè, è, èìåÿ î÷åíü íèçêèå çíà÷åíèÿ â
ïåðâûå ñóòêè, ïðîÿâëÿë òåíäåíöèþ ê ïîñòåïåííîé
àêòèâèçàöèè â áîëåå îòäàëåííûå äíè èññëåäîâàíèÿ.

Â ñëó÷àÿõ îòíîñèòåëüíî ðàííåé äåêîìïðåññèè æåë÷å-
âûâîäÿùèõ ïóòåé (ñ äëèòåëüíîñòüþ æåëòóøíîãî ïå-
ðèîäà äî 10-è äíåé), ïîìèìî áûñòðîãî âîññòàíîâëå-
íèÿ äðåíàæíîé ôóíêöèè ïå÷åíè è íîðìàëèçàöèè åå
áèîõèìè÷åñêèõ ïîêàçàòåëåé, ïðîèñõîäèëî òàêæå è
àêòèâíîå âîññòàíîâëåíèå ïîêàçàòåëåé åñòåñòâåííîé
ðåçèñòåíòíîñòè îðãàíèçìà.

Âûâîäû. Òàêèì îáðàçîì, ó áîëüíûõ òÿæåëûìè ôîð-
ìàìè ìåõàíè÷åñêîé æåëòóõè âûÿâëÿåòñÿ óãíåòåíèå
îáùåé è ìåñòíîé ðåçèñòåíòíîñòè.

Ðàííÿÿ äåêîìïðåññèÿ æåë÷íûõ ïóòåé ïðè ìåõàíè-
÷åñêîé æåëòóõå ïîçâîëÿåò áûñòðåå âîññòàíîâèòü
ôóíêöèþ ïå÷åíè, íîðìàëèçîâàòü áèîõèìè÷åñêèå ïî-
êàçàòåëè è âåäåò ê àêòèâèçàöèè çàùèòíûõ ñâîéñòâ
æåë÷è.

Âîññòàíîâëåíèå ïîêàçàòåëåé åñòåñòâåííîé ðåçèñòåí-
òíîñòè è èõ ïîëîæèòåëüíàÿ äèíàìèêà â ìåíüøåé ñòå-
ïåíè çàâèñÿò îò ñïîñîáà äðåíèðóþùåé îïåðàöèè è â
çíà÷èòåëüíîé ñòåïåíè - îò ñðîêîâ åå âûïîëíåíèÿ. Â òî
æå âðåìÿ, ÷ðåçìåðíîå è äëèòåëüíîå æåë÷åîòâåäåíèå
ïðè íàðóæíîì äðåíèðîâàíèè ïðèâîäèò ê óõóäøåíèþ
äèíàìèêè âîññòàíîâëåíèÿ ôàêòîðîâ ÃÍÇ, ÷òî òðåáóåò
êîððåãèðîâàíèÿ ïîòåðè æåë÷è, êîòîðàÿ ÿâëÿåòñÿ ñðå-
äîé, ãäå îðãàíèçì ïðîÿâëÿåò ñâîè ìåñòíûå, íåñïåöè-
ôè÷åñêèå çàùèòíûå ðåàêöèè, ñîçäàâàÿ óñëîâèÿ äëÿ
àíòèáàêòåðèàëüíîãî äåéñòâèÿ è ñòèìóëèðóÿ ðåãåíåðà-
òèâíûå ïðîöåññû â òêàíÿõ.
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SUMMARY

THE CHARACTERISTIC OF HUMORAL NON-
SPECIFIC DEFENCE FACTORS IN PATIENTS
WITH MECHANIC JAUNDICE ACCORDING TO
THE METHODS OF DRAINAGE OF BILIARY
TRACTS

Mirzoyan S., Bahdasaryan M.

RA MH National institute of public health care, Depart-
ment of General and Pectoral Surgery; Medical Center
«St George the Enlightener», Hospital «Acute care»

The aim of the article was the evaluation of the efficiency
of decompression of biliary tracts and determination of
optimal period of external draining.  The biochemical rates
of functional state of liver, dynamic of factors of humeral
nonspecific defense in blood serum and bile, in 197 pa-
tients with obstructive jaundice were investigated. Con-
currently, the dynamic of nonspecific defense reaction
changes in infected hepatic bile, changes of amylase, ðÍ,
and bile hypertensia were studied. The obtained data are
used to determine optimal period of external draining of
biliary tracts. The investigation showed that early decom-
pression of biliary tracts allows fast restore of the liver
function. Restoration of natural resistance and their posi-
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

tive dynamic depends on the period of performance of
external draining; to a lesser degree it depends on the
method of performance.

Key words: mechanic jaundice, extrahepatic biliar tracts,
humoral non-specific defence.
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ÎÒ ÑÏÎÑÎÁÀ ÄÐÅÍÈÐÎÂÀÍÈß ÆÅË×ÅÂÛÂÎÄßÙÈÕ ÏÓÒÅÉ

Ìèðçîÿí Ñ.Î., Áàãäàñàðÿí Ì.Õ.

Íàöèîíàëüíûé èíñòèòóò çäðàâîîõðàíåíèÿ ÌÇ ÐÀ, êàôåäðà îáùåé è ãðóäíîé õèðóðãèè;
Ìåäèöèíñêèé öåíòð «Ñâÿòîé Ãðèãîðèé Ïðîñâåòèòåëü», áîëüíèöà «Ñêîðàÿ ïîìîùü»

Äëÿ îöåíêè ýôôåêòèâíîñòè äåêîìïðåññèè è îïðåäå-
ëåíèÿ îïòèìàëüíûõ ñðîêîâ íàðóæíîãî äðåíèðîâàíèÿ
ó 197-è áîëüíûõ ìåõàíè÷åñêîé æåëòóõîé èçó÷åíû áèî-
õèìè÷åñêèå ïîêàçàòåëè ôóíêöèîíàëüíîãî ñîñòîÿíèÿ
ïå÷åíè, äèíàìèêà ôàêòîðîâ ãóìîðàëüíîé íåñïåöèôè-
÷åñêîé çàùèòû â ñûâîðîòêå êðîâè è æåë÷è, à òàêæå
äèíàìèêà èçìåíåíèÿ íåñïåöèôè÷åñêîé çàùèòíîé ðå-
àêöèè æåë÷è ïðè åå èíôèöèðîâàíèè, èçìåíåíèè ðÍ,
àìèëàçû è æåë÷íîé ãèïåðòåíçèè. Ïîëó÷åííûå äàííûå

èñïîëüçîâàíû äëÿ îïðåäåëåíèÿ îïòèìàëüíûõ ñðîêîâ
íàðóæíîãî äðåíèðîâàíèÿ æåë÷íûõ ïóòåé.

Âûÿâëåíî òàêæå, ÷òî ðàííÿÿ äåêîìïðåññèÿ æåë÷íûõ
ïóòåé ïîçâîëÿåò áûñòðåå âîññòàíîâèòü ôóíêöèþ ïå-
÷åíè. Âîññòàíîâëåíèå ïîêàçàòåëåé åñòåñòâåííîé ðåçè-
ñòåíòíîñòè è èõ ïîëîæèòåëüíàÿ äèíàìèêà â ìåíüøåé
ñòåïåíè çàâèñÿò îò ñïîñîáà äðåíèðóþùåé îïåðàöèè è
â çíà÷èòåëüíîé ñòåïåíè - îò ñðîêîâ åå âûïîëíåíèÿ.

ÔÀÊÒÎÐÛ ÐÎÑÒÀ È ÄÎÁÐÎÊÀ×ÅÑÒÂÅÍÍÀß
ÃÈÏÅÐÏËÀÇÈß ÏÐÅÄÑÒÀÒÅËÜÍÎÉ ÆÅËÅÇÛ

Áîðîÿí Ð.Ð.

ÍÌÖ Ñâÿòîãî Ãðèãîðà Ëóñàâîðè÷à, Åðåâàí, Ðåñïóáëèêà Àðìåíèÿ

Äîáðîêà÷åñòâåííàÿ ãèïåðïëàçèÿ ïðåäñòàòåëüíîé æå-
ëåçû (ÄÃÏÆ) – ðàñïðîñòðàíåííûé ìîðôîëîãè÷åñêèé
äèàãíîç áîëåçíè, êîòîðàÿ âûÿâëÿåòñÿ ó 90 % ìóæ÷èí
ñòàðøå 80-òè ëåò [4]. Ïàöèåíòû ñ êëèíè÷åñêèìè ïðè-
çíàêàìè ÄÃÏÆ ïðåäúÿâëÿþò ðàçëè÷íîãî ðîäà æàëî-
áû, ñâÿçàííûå ñ ñèìïòîìàìè íèæíèõ ìî÷åâûâîäÿùèõ
ïóòåé (ÑÍÌÏ) è îáóñëîâëåííûå íåïîñðåäñòâåííî óâå-
ëè÷åíèåì ïðîñòàòû è íàëè÷èåì èíôðàâåçèêàëüíîé
îáñòðóêöèè [1].

Â ïàòîãåíåçå ÑÍÌÏ/ÄÃÏÆ îñîáóþ ðîëü âûïîëíÿ-
þò àíäðîãåíû, ïðåæäå âñåãî, òåñòîñòåðîí è åãî ìå-

òàáîëèò äèãèäðîòåñòîñòåðîí. Èìåííî äèãèäðîòåñ-
òîñòåðîí ñòèìóëèðóåò â ïðîñòàòå âûðàáîòêó ìíî-
ãèõ ôàêòîðîâ ðîñòà è èíãèáèòîðîâ ðîñòà. Ïðîñòà-
òè÷åñêèé ôàêòîð ðîñòà (PGF) ÿâèëñÿ ïåðâûì èçî-
ëèðîâàííûì èç òêàíåé ïðîñòàòû ôàêòîðîì ðîñòà.
Ïîñêîëüêó îí èìååò ïðîëèôåðàòèâíûé ýôôåêò íà
ôèáðîáëàñòû è ïðîÿâëÿåò âûñîêóþ àôôèííîñòü ê
ãåïàðèíó, îí ïðè÷èñëåí ê ñåìåéñòâó ôàêòîðîâ ðîñ-
òà ôèáðîáëàñòîâ è çàòåì èäåíòèôèöèðîâàí Story
M.T. êàê îñíîâíîé ôàêòîð ðîñòà ôèáðîáëàñòîâ [32].
Ïåðâûì ôàêòîðîì ðîñòà, âûäåëåííûì èç ïðîñòàòû,
áûë îñíîâíîé ôàêòîð ðîñòà ôèáðîáëàñòîâ (bFGF)
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[22]; â ïîñëåäóþùåì èç ãèïåðïëàçèðîâàííîé ïðî-
ñòàòû áûëè âûäåëåíû è äðóãèå ôàêòîðû ðîñòà ôèá-
ðîáëàñòîâ (FGF1, FGF3, FGF7 è FGF8), êîòîðûå îá-
ëàäàþò ìèòîãåííîé àêòèâíîñòüþ â îòíîøåíèè ñòðî-
ìàëüíûõ è ýïèòåëèàëüíûõ êëåòîê ïðîñòàòû, íî êëþ-
÷åâûì ôàêòîðîì, ñòèìóëèðóþùèì ðîñò ïðîñòàòû
ÿâëÿåòñÿ bFGF, ïðîÿâëÿþùèé â ïðîñòàòå ñâîå äåé-
ñòâèå ÷åðåç ñïåöèôè÷åñêèå ðåöåïòîðû FGFR1 è
FGFR2 [33]. Â ñòðîìàëüíûõ êëåòêàõ ãèïåðïëàçèðî-
âàííîé ïðîñòàòû âûÿâëåí äîñòàòî÷íî âûñîêèé óðî-
âåíü bFGF, äåéñòâóþùèé àóòîêðèííûì ìåõàíèçìîì
÷åðåç îáà òèïà ðåöåïòîðîâ. Ïðåäïîëàãàåòñÿ, ÷òî àí-
äðîãåíû îêàçûâàþò ìèòîãåííîå äåéñòâèå íà ïðîñòà-
òè÷åñêèå ýïèòåëèàëüíûå êëåòêè îïîñðåäîâàíî [17],
ïðè÷åì â ýòèõ ïðîöåññàõ âàæíóþ ðîëü èãðàåò âçàè-
ìîäåéñòâèå ìåæäó ýïèòåëèàëüíûìè è ñòðîìàëüíû-
ìè êëåòêàìè ÷åðåç ïàðàêðèííûå è àóòîêðèííûå ôàê-
òîðû. Êëþ÷åâóþ ðîëü â ìèòîãåííûõ ýôôåêòàõ àíä-
ðîãåíîâ èãðàåò bFGF, ÿâëÿþùèéñÿ ïðåäñòàâèòåëåì
ñåìåéñòâà ðàçëè÷íûõ ïðîòåèíîâ è îáëàäàþùèé
ìîùíûì ìèòîãåííûì äåéñòâèåì îòíîñèòåëüíî ïðî-
ñòàòè÷åñêèõ ýïèòåëèàëüíûõ è ñòðîìàëüíûõ êëåòîê
[17]. Ñ äðóãîé ñòîðîíû, â ïðîñòàòå âûÿâëåíû è ôàê-
òîðû, èíãèáèðóþùèå ðîñò, ïðîòîòèïîì êîòîðûõ ÿâ-
ëÿåòñÿ òðàíñôîðìèðóþùèé ôàêòîð ðîñòà-β (TGF-β).
TGF-β ÿâëÿåòñÿ ìíîãîôóíêöèîíàëüíûì ïîëèïåïòè-
äîì, äåéñòâóþùèì àíäðîãåí-íåçàâèñèìûì ïóòåì,
ðåãóëèðóÿ ïðîëèôåðàöèþ è äèôôåðåíöèàöèþ ýïè-
òåëèàëüíûõ êëåòîê, àïîïòîç, ôîðìèðîâàíèå ýêñò-
ðàöåëëþëÿðíîãî ìàòðèêñà è äåãðàäàöèþ [16]. Ñïå-
öèôè÷íî òî, ÷òî TGF-β1, -β2 è -β3 ïðîäóöèðóþòñÿ
ãëàäêîìûøå÷íûìè êëåòêàìè, íî èõ ðåöåïòîðû èäåí-
òèôèöèðîâàíû è â ýïèòåëèàëüíûõ, è â ñòðîìàëüíûõ
êëåòêàõ. Äåéñòâóÿ íà ýïèòåëèàëüíûå êëåòêè, TGF-β
èíãèáèðóåò ïðîëèôåðàöèþ è ñòèìóëèðóåò äèôôå-
ðåíöèàöèþ áàçàëüíûõ êëåòîê â ëþìèíàëüíûå êëåò-
êè, à ïðè âîçäåéñòâèè íà ñòðîìàëüíûå êëåòêè, TGF-
β ñòèìóëèðóåò èõ àãðåãàöèþ. TGF-β - êëþ÷åâîé ôàê-
òîð ñòèìóëÿöèè àïîïòîçà – ïðîöåññà, â êîòîðîì ãëàâ-
íóþ ðîëü èãðàåò ñåìåéñòâî ïðîòåàç (êàñïàç) [18].

Ñåìåéñòâî ôàêòîðîâ ðîñòà ôèáðîáëàñòîâ ñîñòîèò, ïî
êðàéíåé ìåðå, èç 23-õ ñòðóêòóðíî ñõîäíûõ ïîëèïåï-
òèäíûõ ìèòîãåíîâ, õàðàêòåðèçèðóþùèõñÿ 30-55%
àìèíîêèñëîòíîé ãîìîëîãèåé [3] è ïðîÿâëÿþùèõ ñâîè
ýôôåêòû, äåéñòâóÿ ýêñòðàöåëëþëÿðíî, ñâÿçûâàÿñü ñî
ñïåöèôè÷åñêèìè âûñîêîàôôèííûìè òèðîçèíêèíàçíû-
ìè ðåöåïòîðàìè íà ïîâåðõíîñòè êëåòîê, çàøèôðîâàí-
íûìè ó ìëåêîïèòàþùèõ, ïî êðàéíåé ìåðå, ÷åòûðüìÿ
ãåíàìè (FGFR1-4) [12,24,25], ïðè÷åì îíè âûðàæåíû â
ïðåäñòàòåëüíîé æåëåçå íà ðàçíûõ óðîâíÿõ [3]. Ìîëå-
êóëÿðíàÿ ìàññà ýòèõ ôàêòîðîâ íàõîäèòñÿ â ïðåäåëàõ
îò 7 kDa (FGF-1) äî 38 kDa (FGF-5), à äëèíà àìèíî-
êèñëîòíîé öåïè êîëåáëåòñÿ îò 60 àìèíîêèñëîò (FGF-1)
äî 288 (bFGF).

bFGF äåéñòâóåò ïàðàêðèííûì/àóòîêðèííûì ìåõàíèç-
ìîì ÷åðåç âûñîêîàôôèííûå òðàíñìåìáðàííûå ðåöåï-
òîðû [11], ïðîÿâëÿÿ àíãèîãåííûå è ãåìàòîïîýòè÷åñ-
êèå ñâîéñòâà è ñòèìóëèðóÿ ïðîëèôåðàöèþ ìíîãèõ
êëåòî÷íûõ ñèñòåì. Ôóíêöèè ôàêòîðîâ ðîñòà ôèáðîá-
ëàñòîâ íå îãðàíè÷èâàþòñÿ èíäóöèðîâàíèåì ïðîëèôå-
ðàöèè ôèáðîáëàñòîâ. Òàê, èçâåñòíî, ÷òî bFGF èíäó-
öèðóåò ïðîëèôåðàöèþ òàêæå ýíäîòåëèàëüíûõ êëåòîê,
õîíäðîöèòîâ, ãëàäêîìûøå÷íûõ êëåòîê, ìåëàíîöèòîâ
è äðóãèõ êëåòîê, ñòèìóëèðóåò ïðîäóêöèþ ÈË-6 ôèá-
ðîáëàñòàìè è ìàêðîôàãàìè è ìèãðàöèþ àñòðîöèòîâ,
ïðèíèìàþò ó÷àñòèå â ðàçâèòèè îðãàíèçìà, àíãèîãåíå-
çå, ãåìàòîïîýçå è òóìîðîãåíåçå.

Â ñòðîìàëüíûõ êëåòêàõ ãèïåðïëàçèðîâàííîé ïðîñòà-
òû âûÿâëåí äîñòàòî÷íî âûñîêèé óðîâåíü bFGF, äåé-
ñòâóþùèé àóòîêðèííûì ìåõàíèçìîì ÷åðåç îáà òèïà
ðåöåïòîðîâ. Òðàíñôîðìèðóþùèé ôàêòîð ðîñòà-α
(TGF-α), âûÿâëåííûé òàêæå â ïðîñòàòå, îêàçûâàåò ñòè-
ìóëèðóþùåå âëèÿíèå íà êëåòî÷íóþ ïðîëèôåðàöèþ,
òîãäà êàê òðàíñôîðìèðóþùèé ôàêòîð ðîñòà-β – ãëàâ-
íûé ôàêòîð, èíãèáèðóþùèé ïðîëèôåðàöèþ êëåòîê è
ìîäóëèðóþùèé ïðîöåññû àïîïòîçà. TGF-α ïðîäóöè-
ðóåòñÿ ãëàäêîìûøå÷íûìè ýëåìåíòàìè ïðîñòàòû, îä-
íàêî åãî ðåöåïòîðû âûÿâëåíû â ýïèòåëèàëüíûõ êëåò-
êàõ [23], à â ñòðîìàëüíûõ êëåòêàõ îí îêàçûâàåò èíãè-
áèðóþùåå ïðîëèôåðàöèþ äåéñòâèå ëèøü ïðè áîëüøèõ
êîíöåíòðàöèÿõ [15].

Ïðîíèêíîâåíèå bFGF â ÿäðî êëåòêè ïðèâîäèò ê àê-
òèâèðîâàíèþ êàçåèíêèíàçû II, ÷òî ñîïðîâîæäàåòñÿ
ñòèìóëÿöèåé ïðîãðåññèè êëåòî÷íîãî öèêëà è ïðîëè-
ôåðàöèè [26]. Ýêñïðåññèÿ bFGF âûÿâëåíà âî ìíîãèõ
êëåòî÷íûõ ñèñòåìàõ: â ãëàäêèõ ìûøöàõ âèñöåðàëü-
íûõ îðãàíîâ è êðîâåíîñíûõ ñîñóäîâ, êàðäèîìèîöè-
òàõ, ýïèòåëèè òîëñòîé êèøêè è áðîíõîâ, íåéðîíàõ,
êëåòêàõ Ïóðêèíüå ìîçæå÷êà, ìåãàêàðèîöèòàõ è òðîì-
áîöèòàõ [19], ýíäîòåëèàëüíûõ êëåòêàõ [7], òó÷íûõ
êëåòêàõ, ãëîìåðóëÿðíûõ ýïèòåëèàëüíûõ êëåòêàõ, àñ-
òðîöèòàõ, CD4 è CD8 T êëåòêàõ, ôèáðîáëàñòàõ, âî
ìíîãèõ ýìáðèîíàëüíûõ ìåçîäåðìàëüíûõ è íåéðîýê-
òîäåðìàëüíûõ òêàíÿõ.

Ðåöåïòîðû ôàêòîðîâ ðîñòà ðàñïîëîæåíû íà ïîâåðõ-
íîñòè íàðóæíîé ìåìáðàíû êëåòîê è ïðåäñòàâëåíû
êëàññîì áåëêîâ ñ òèðîçèíêèíàçíîé àêòèâíîñòüþ, ñî-
ñòîÿò èç îäíîé ïîëèïåïòèäíîé öåïî÷êè, áîãàòîé öèñ-
òåèíîâûìè îñòàòêàìè â ýêñòðàöåëëþëÿðíîé ÷àñòè ðå-
öåïòîðà è èìåþò îäèí òèðîçèíêèíàçíûé äîìåí â èíò-
ðàöåëëþëÿðíîé ÷àñòè.

Ñâÿçûâàíèå ôàêòîðà ðîñòà ñ ðåöåïòîðîì îáåñïå÷èâà-
åò åãî äèìåðèçàöèþ è àêòèâàöèþ òèðîçèíêèíàçû, ÷åì
è èíèöèèðóåòñÿ êàñêàä ôîñôîðèëèðîâàíèÿ. Ñóáñòðà-
òàìè ôîñôîðèëèðîâàíèÿ ÿâëÿþòñÿ ðàçíîîáðàçíûå



20

ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

êèíàçû, ôîñôîëèïàçû è ñàìè ðåöåïòîðû ôàêòîðîâ
ðîñòà. Â êà÷åñòâå áèîëîãè÷åñêèõ ýôôåêòîâ ôîñôîðè-
ëèðîâàíèÿ îòìå÷åíî èçìåíåíèå ìèòîãåííûõ õàðàêòå-
ðèñòèê òêàíåé è äèôôåðåíöèðîâêè êëåòîê [10], ñòè-
ìóëÿöèÿ òðàíñïîðòíûõ ñèñòåì è õåìîòàêñèñ [20].

Ïðåäïîëàãàåòñÿ, ÷òî äèçðåãóëÿöèÿ â ñèíòåçå ôàêòîðîâ
ðîñòà âîâëå÷åíà â ïðîöåññû ðàçâèòèÿ ðàêà ïðîñòàòû
è äîáðîêà÷åñòâåííîé ãèïåðïëàçèè ïðåäñòàòåëüíîé
æåëåçû ó ïîæèëûõ ìóæ÷èí. Âîçìîæíî, bFGF èãðàåò
âàæíóþ ðîëü â ðàçâèòèè äîáðîêà÷åñòâåííîé ãèïåðï-
ëàçèè ïðåäñòàòåëüíîé æåëåçû [8]. Èññëåäîâàíèÿ, ïðî-
âåäåííûå ðàçëè÷íûìè íàó÷íûìè öåíòðàìè, âûÿâèëè
ñóùåñòâåííîå âîçðàñòàíèå, ïî ñðàâíåíèþ ñ íîðìàëü-
íûìè òêàíÿìè, óðîâíÿ mRNA ôàêòîðà ðîñòà ôèáðîá-
ëàñòîâ ïðè äîáðîêà÷åñòâåííîé ãèïåðïëàçèè ïðåäñòà-
òåëüíîé æåëåçû, ïðè÷åì ýòî âîçðàñòàíèå àññîöèèðó-
åòñÿ ñ ôèáðîìûøå÷íîé ïðîëèôåðàöèåé â ïåðèãëàíäó-
ëÿðíûõ òêàíÿõ è ìîæåò îáúÿñíèòü, ïî êðàéíåé ìåðå
÷àñòè÷íî, ýïèòåëèàëüíóþ ãèïåðïëàçèþ, ÷àñòî àññîöè-
èðîâàííóþ ñ ïàðàêðèííûì ñòèìóëèðóþùèì ýôôåê-
òîì [8]. Ïðè ðàêå ïðîñòàòû ðàçëè÷íûå ñåìåéñòâà ôàê-
òîðîâ ðîñòà îáóñëàâëèâàþò àãðåññèâíóþ ôóíêöèþ
îïóõîëè.

Óñòàíîâëåíî, ÷òî bFGF ñòèìóëèðóåò ñòðîìàëüíûé
ðîñò â ïðîñòàòè÷åñêîé æåëåçå [29] è åãî êîíöåíòðà-
öèÿ ïðè ÄÃÏÆ â òêàíÿõ æåëåçû â 2-3 ðàçà ïðåâûøàåò
åãî ñîäåðæàíèå â òêàíÿõ íîðìàëüíîé æåëåçû, ïðè÷åì
îò 2 äî 8 ðàç âîçðàñòàåò è ýêñïðåññèÿ ãåíîâ åãî ðåöåï-
òîðîâ (FGFR1, FGFR2-IIIc and FGFR3) [5, 27]. Ïî äàí-
íûì Giri D. è Ittmann M. [14], ïðè äîáðîêà÷åñòâåííîé
ãèïåðïëàçèè ïðåäñòàòåëüíîé æåëåçû â åå òêàíÿõ âû-
ÿâëÿåòñÿ äâóêðàòíîå âîçðàñòàíèå óðîâíÿ bFGF – ìîù-
íîãî ôàêòîðà ðîñòà êàê ñòðîìàëüíûõ, òàê è ýïèòåëè-
àëüíûõ êëåòîê. Ðàäèîèììóííîå îïðåäåëåíèå êîíöåí-
òðàöèè bFGF â òêàíÿõ ïðîñòàòû âûÿâèëî, ÷òî ïðè
ÄÃÏÆ êîíöåíòðàöèÿ bFGF â 2-3 ðàçà âûøå, ÷åì â òêà-
íÿõ íîðìàëüíîé ïðîñòàòû ïîæèëûõ ìóæ÷èí [2], à â
òêàíÿõ ïðîñòàòû ëèö ïóáåðòàòíîãî âîçðàñòà êîíöåíò-
ðàöèÿ bFGF íàìíîãî íèæå, ÷åì â íîðìàëüíîé ïðîñòà-
òå ïîæèëûõ ìóæ÷èí, ïðè÷åì ïðè ÄÃÏÆ íå âûÿâëåíî
ñóùåñòâåííîãî ðàçëè÷èÿ â êîíöåíòðàöèè bFGF â ðàç-
ëè÷íûõ çîíàõ è òêàíÿõ ïðîñòàòû (ïåðèóðåòðàëüíûå
çîíû, ñòðîìàëüíàÿ èëè ýïèòåëèàëüíàÿ òêàíè). Îäíà-
êî, ïî ìíåíèþ Sciarra F. è ñîàâò. [30], êîíöåíòðàöèÿ
bFGF â ðàçëè÷íûõ îòäåëàõ ïðîñòàòû ðàçëè÷íà: îíà
âûøå â òêàíÿõ ïåðèóðåòðàëüíîé çîíû, ÷åì â ïåðèôå-
ðè÷åñêîé ñóáêàïñóëÿðíîé çîíå è àíàëîãè÷íûì îáðà-
çîì èçìåíÿåòñÿ êîíöåíòðàöèÿ àíäðîãåíîâ (äèãèäðî-
òåñòîñòåðîí, òåñòîñòåðîí). Ïðè ÄÃÏÆ â òêàíÿõ æåëå-
çû âûÿâëåíî çíà÷èòåëüíîå ïîâûøåíèå, ïî ñðàâíåíèþ
ñ òêàíÿìè íîðìàëüíîé ïðîñòàòû, ýêñïðåññèè ãåíîâ äëÿ
bFGF, òîãäà êàê òðàíñêðèïöèè aFGF, çà èñêëþ÷åíèåì
îäíîãî ñëó÷àÿ ÄÃÏÆ, âîîáùå íå îáíàðóæåíî, íå âû-
ÿâëåí òàêæå â òêàíÿõ ãèïåðòðîôèðîâàííîé ïðîñòàòû

ýïèäåðìàëüíûé ôàêòîð ðîñòà (EGF), ïîâûøàåòñÿ â
ýòèõ òêàíÿõ è ýêñïðåññèÿ TGF-beta 2, íî íå ýêñïðåñ-
ñèÿ TGF-beta 1, òîãäà êàê aFGF â òêàíÿõ ãèïåðïëàçè-
ðîâàííîé ïðîñòàòû ïðàêòè÷åñêè íå âûÿâëÿåòñÿ è ïî-
òîìó ìîæíî óòâåðæäàòü, ÷òî bFGF è TGF-beta2 âîâ-
ëå÷åíû â ìåõàíèçìû ðàçâèòèÿ ÄÃÏÆ [21]. Â îáðàçöàõ
òêàíåé, ïîëó÷åííûõ îò ïàöèåíòîâ ñ ÄÃÏÆ ïîñëå
òðàíñóðåòðàëüíîé ïðîñòàòýêòîìèè, èììóíîãèñòîõè-
ìè÷åñêè îïðåäåëÿëàñü ýêñïðåññèÿ bFGF è aFGF. Îêà-
çàëîñü, ÷òî ýêñïðåññèÿ aFGF îòñóòñòâóåò â áàçàëüíûõ
ýïèòåëèàëüíûõ êëåòêàõ èëè â ñòðîìàëüíîì êîìïàðò-
ìåíòå, òîãäà êàê ýêñïðåññèÿ bFGF áûëà âûðàæåííîé â
öèòîïëàçìå âñåõ (çà èñêëþ÷åíèåì ëþìèíàëüíûõ) ýïè-
òåëèàëüíûõ êëåòîê, îäíàêî ýêñïðåññèÿ bFGF óìåíü-
øàåòñÿ â ðåãèîíàõ ñ óìåðåííîé ýïèòåëèàëüíîé äèñï-
ëàçèåé, èíòåíñèâíàÿ ÿäåðíàÿ è öèòîïëàçìàòè÷åñêàÿ ýê-
ñïðåññèÿ bFGF âûÿâëÿåòñÿ â ãëàäêîìûøå÷íûõ ñòðî-
ìàëüíûõ êëåòêàõ [9].

Èññëåäîâàíèÿ ïî èçó÷åíèþ êëåòî÷íîãî ðàñïðåäåëåíèÿ
îñíîâíîãî ôàêòîðà ðîñòà ôèáðîáëàñòîâ â òêàíÿõ ïðî-
ñòàòû ïðè åå äîáðîêà÷åñòâåííîé ãèïåðïëàçèè, ïðîâå-
äåííûå èììóíîãèñòîõèìè÷åñêèì è ìîëåêóëÿðíî-áèî-
ëîãè÷åñêèì ìåòîäàìè, ïîçâîëèëè óñòàíîâèòü, ÷òî êîí-
öåíòðàöèÿ bFGF â òêàíÿõ ïðîñòàòû äîñòàòî÷íî âûñî-
êà è íàõîäèòñÿ â ïðåäåëàõ îò 450 äî 950 íã/ã òêàíè, à â
ýêñòðàêòàõ òêàíåé - 18 kDa, ïðè÷åì bFGF ëîêàëèçî-
âàí â ôèáðîáëàñòàõ, ýíäîòåëèàëüíûõ è ãëàäêîìûøå÷-
íûõ êëåòêàõ, îäíàêî â ýïèòåëèàëüíûõ êëåòêàõ îí íå
áûë âûÿâëåí, íà îñíîâàíèè ÷åãî ñäåëàíî ïðåäïîëî-
æåíèå, ÷òî bFGF â òêàíÿõ ïðåäñòàòåëüíîé æåëåçû ïðî-
äóöèðóåòñÿ ëîêàëüíî êàê ñòðîìà-ñïåöèôè÷åñêèé ìè-
òîãåí, èãðàþùèé êëþ÷åâóþ ðîëü â ðàçâèòèè äîáðîêà-
÷åñòâåííîé ãèïåðïëàçèè ïðîñòàòû [31].

Ïî äàííûì Ropiquet F. è ñîàâò. [28], ñóùåñòâóåò ñòðî-
ãàÿ êîððåëÿöèîííàÿ ñâÿçü ìåæäó ïîâûøåííûì óðîâ-
íåì ôàêòîðîâ ðîñòà ôèáðîáëàñòîâ (bFGF è FGF7) â
òêàíÿõ ïðåäñòàòåëüíîé æåëåçû è ïîâûøåíèåì ïðîëè-
ôåðàöèè ñòðîìàëüíûõ è ýïèòåëèàëüíûõ êëåòîê.

Ðàçâèòèå äîáðîêà÷åñòâåííîé ãèïåðïëàçèè ïðåäñòà-
òåëüíîé æåëåçû – àíäðîãåí-çàâèñèìûé ïðîöåññ, êîí-
òðîëèðóåìûé äîñòàòî÷íî áîëüøèì ÷èñëîì ëîêàëüíî
ïðîäóöèðóåìûõ ôàêòîðîâ ðîñòà, ïðè÷åì bFGF ÿâëÿ-
åòñÿ ìèòîãåííûì ôàêòîðîì äëÿ ñòðîìû ïðîñòàòû [29],
ïðè ÄÃÏÆ âûÿâëåíà âûñîêàÿ ýêñïðåññèÿ bFGF â òêà-
íÿõ æåëåçû; â ýòèõ æå òêàíÿõ, à òàêæå â òêàíÿõ íîð-
ìàëüíîé æåëåçû âûÿâëåíû ðåöåïòîðû FGFR1 è
FGFR2, ïðîÿâëÿþùèå âûñîêóþ àôôèííîñòü ê bFGF.
Ïî ìíåíèþ Giri D. è ñîàâò. [13], ïîëèïåïòèäíûå ôàê-
òîðû ðîñòà, âêëþ÷àÿ ñåìåéñòâî ôàêòîðîâ ðîñòà ôèá-
ðîáëàñòîâ, èãðàþò âàæíóþ ðîëü â ðîñòå è ïîääåðæà-
íèè ôóíêöèé íîðìàëüíîé ïðîñòàòû, è ñðåäè ýòèõ ôàê-
òîðîâ â íîðìàëüíîé è ïåðåõîäíîé çîíàõ ïðîñòàòû ÷å-
ëîâåêà ñòðîìàëüíûìè êëåòêàìè îñîáåííî ïðîäóöèðó-
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åòñÿ FGF9, ÿâëÿþùèéñÿ ïàðàêðèííûì ìèòîãåíîì êàê
äëÿ ñòðîìàëüíûõ, òàê è ýïèòåëèàëüíûõ êëåòîê.

Ñòàðåþùèå êëåòêè ñ âîçðàñòîì íàêàïëèâàþòñÿ â òêà-
íÿõ è ïðîÿâëÿþò ñâîéñòâî èçìåíÿòü ýêñïðåññèþ ïðî-
òåèíîâ, ÷òî ìîæåò îêàçàòü âîçäåéñòâèå íà ôóíêöèþ
ñîñåäíèõ êëåòîê è îáóñëîâèòü ðàçâèòèå òêàíåâîé
ïàòîëîãèè, àññîöèèðîâàííîé ñ âîçðàñòîì. Ïî äàííûì
Castro P. è ñîàâò. [6], ïðè äîáðîêà÷åñòâåííîé ãèïåð-
ïëàçèè ïðåäñòàòåëüíîé æåëåçû â òêàíÿõ æåëåçû è â
ïåðâè÷íîé êóëüòóðå ïðîñòàòè÷åñêèõ ýïèòåëèàëüíûõ
êëåòîê (ãèñòîõèìè÷åñêîå è êîëè÷åñòâåííîå îïðåäå-
ëåíèå àññîöèèðîâàííîé ñî ñòàðåíèåì áåòà-ãàëàêòî-
çèäà) âîçðàñòàåò ýêñïðåññèÿ ÈË-1α â ïðîñòàòè÷åñ-
êèõ ýïèòåëèàëüíûõ êëåòêàõ êàê ðåçóëüòàò ïîâûøå-
íèÿ ýêñïðåññèè ôàêòîðà ðîñòà ôèáðîáëàñòîâ 7 (FGF7)
ñòðîìàëüíûìè êëåòêàìè, ÷òî ñòðîãî êîððåëèðóåò ñ
ýïèòåëèàëüíîé ïðîëèôåðàöèåé. Ïî äàííûì êîëè÷å-
ñòâåííîãî îïðåäåëåíèÿ áåòà ãàëàêòîçèäà (SA-beta gal),
êîëè÷åñòâî ýòîãî ìàðêåðà êëåòî÷íîãî ñòàðåíèÿ êîð-
ðåëèðóåò ñ óðîâíåì ÈË-1α è ñòåïåíüþ òÿæåñòè äîá-
ðîêà÷åñòâåííîé ãèïåðïëàçèè ïðåäñòàòåëüíîé æåëåçû.
Àâòîðû ïîëàãàþò, ÷òî ó ïîæèëûõ ìóæ÷èí íàêîïëåíèå
ñòàðåþùèõ ýïèòåëèàëüíûõ êëåòîê ïîâûøàåò ýêñïðåñ-
ñèþ ÈË-1α, êîòîðûé, â ñâîþ î÷åðåäü, ïîâûøàåò ñåê-
ðåöèþ FGF7 è ïðîëèôåðàöèþ íåïîñòàðåâøèõ ýïèòå-
ëèàëüíûõ êëåòîê.

Íåêîòîðûå àâòîðû íà îñíîâàíèè ðåçóëüòàòîâ ïðîâå-
äåííûõ èìè èììóíîãèñòîõèìè÷åñêèõ èññëåäîâàíèé
ïðåäëàãàþò èñïîëüçîâàòü îïðåäåëåíèå ñîäåðæàíèÿ
bFGF â òêàíÿõ ïðîñòàòû äëÿ äèôôåðåíöèàöèè çëîêà-
÷åñòâåííûõ è äîáðîêà÷åñòâåííûõ îïóõîëåé ïðîñòàòû,
ïîñêîëüêó ìîðôîëîãè÷åñêè èíîãäà èõ òðóäíî îòëè-
÷èòü. Ïî äàííûì Sun Y. è ñîàâò. [34], èììóíîãèñòîõè-
ìè÷åñêè â òêàíÿõ ïðîñòàòû ÄÃÏÆ âûÿâëÿåòñÿ ïðèìåð-
íî â äâà ðàçà ìåíüøåå êîëè÷åñòâî bFGF, ÷åì â òêàíÿõ
ïðîñòàòû ïðè ðàêå æåëåçû, íà îñíîâàíèè ÷åãî àâòîðû
ñ÷èòàþò, ÷òî bFGF ìîæåò ñëóæèòü ìàðêåðîì çëîêà÷å-
ñòâåííîñòè îïóõîëè è ïðîãíîñòè÷åñêèì ìàðêåðîì.

Âûøåïðèâåäåííûå äàííûå ïîçâîëÿþò ïðåäïîëîæèòü,
÷òî âûÿâëåíèå ðîëè ïåïòèäíîé ðåãóëÿöèè ðîñòà ïðî-
ñòàòû ìîæåò ïîìî÷ü â ðàçðàáîòêå êîíöåïöèè àíòèïåï-
òèäåðãè÷åñêîé òåðàïèè ïðè ÄÃÏÆ ïóòåì ñîçäàíèÿ
àíòàãîíèñòîâ ôàêòîðîâ ðîñòà ôèáðîáëàñòîâ.
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SUMMARY

GROWTH FACTORS AND BENIGN PROSTATIC
HYPERPLASIA

Boroyan R.

“Surb Grigor Lusavorich” Medical Center CJSC, Erevan,
Republic Armenia

The data about the possible role of growth factors in patho-
genesis of benign prostatic hyperplasia are presented in
this review article. Special attention is paid to the basic
fibroblast growth factor (bFGF) and transforming growth
factor-beta 1 (TGF-β1).  The data about the regional con-
centration of growth factors in normal and benign hyper-
plastic human prostates are provided.

Key words: basic fibroblast growth factor, benign pros-
tatic hyperplasia.

ÐÅÇÞÌÅ

ÔÀÊÒÎÐÛ ÐÎÑÒÀ È ÄÎÁÐÎÊÀ×ÅÑÒÂÅÍÍÀß
ÃÈÏÅÐÏËÀÇÈß ÏÐÅÄÑÒÀÒÅËÜÍÎÉ ÆÅËÅÇÛ

Áîðîÿí Ð.Ð.

ÍÌÖ Ñâÿòîãî Ãðèãîðà Ëóñàâîðè÷à, Åðåâàí, Ðåñïóá-
ëèêà Àðìåíèÿ

Â îáçîðíîé ñòàòüå ðàññìàòðèâàåòñÿ âîçìîæíàÿ ðîëü
ôàêòîðîâ ðîñòà â ðàçâèòèè äîáðîêà÷åñòâåííîé ãèïåð-
ïëàçèè ïðåäñòàòåëüíîé æåëåçû. Îñîáîå âíèìàíèå â ñòà-
òüå óäåëåíî áèîëîãè÷åñêîé ðîëè è ìåõàíèçìàì äåéñòâèÿ
îñíîâíîãî ôàêòîðà ðîñòà ôèáðîáëàñòîâ (bFGF) è áåòà-
òðàíñôîðìèðóþùåãî ôàêòîðà ðîñòà (TGF-β1), ïðèâî-
äÿòñÿ èìåþùèåñÿ ñâåäåíèÿ îá èõ êîíöåíòðàöèè â òêà-
íÿõ ïðîñòàòû çäîðîâûõ ìóæ÷èí è ïàöèåíòîâ ñ äîáðî-
êà÷åñòâåííîé ãèïåðïëàçèåé ïðåäñòàòåëüíîé æåëåçû.
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Rehabilitation of the patients with injuries of temporo-
mandibular joint is one of the most acute and complicated
problems of maxillofacial surgery. The most complicated
are the cases of high fractures accompanied with luxation
of articular head.

Intra-articular fractures of condylar process of mandible
account for 14% of the said localization [1]. At present, in
treatment of these patients, there are formed two direc-
tions: conservative-orthopedic and surgical. The former
is effective in cases of fracture without displacement or
with slight displacement of the fragments. In the cases of
high fracture of the condylar process of mandible with
the damage of articular head or its luxation, the conserva-
tive-orthopedic treatment, generally, does not provide
good results and immobilization of the fragments. Later
there takes place disorders of occlusion and masseteric
function and damage of the articular head results in for-
mation of arthritis deformans or anchylosis of temporo-
mandibular joint [9].

One of the surgical techniques, applied currently, by ma-
jority of the surgeons is removal of the dislocated articu-
lar head – condylectomy [5]. At this time ramus of mandi-
ble is shortened, conditioning disorders of the occlusion
and masseteric function. Some surgeons replace ablated
articular head with various insertions made of metal and
synthetic materials [8]; though it does not provide resto-
ration of all components of temporomandibular joint (cap-
sule, lateral pterygoid muscle) and later its function is
impaired. Certainly, the most effective is the surgical tech-
niques, providing accurate restoring of the fragments, elim-
ination of interposition of the soft tissues and reliably fix
the fragments in correct position [4,11].

Currently, in surgical treatment of the patients with the
diseases and traumatic injuries of temporomandibular
joint, the most widely applied access methods are: pre-
aural, submandibular, retromandibular, retroaural and in-
tra-aural [2,10].

In case of pre-aural access in various variants, there is dan-
ger of damage of the anatomic structures: rami of facial
and auriculotemporal nerves, superficial temporal artery and
parenchyma of parotid gland. With such access treatment
of the patients with high fractures of the condylar process-
es is extremely difficult and in some cases – even impossi-

ble, especially when there is significant deep displacement
of the short fragment in the soft tissues [2,11].

To the weaknesses of this surgical access there are added
unsatisfactory cosmetic results [11,12].

Submandibular access restricts manipulations in the up-
per part of the joint, not always is possible to accurately
locate the dislocated articular head and fasten it with the
wire suture, restore integrity of the capsule and lateral
pterygoid muscle [1,5].

Goal of this work is selection of reasonable surgical meth-
ods of osteosynthesis for high and intra-articular fractures
of condylar process of mandible.

Material and methods. For the period 1996 – 2006, we
have conducted surgical treatment of 22 patients with the
fractures of articular processes, complicated with articu-
lar head dislocations. Among patients of 20-54 age; 19
were males and 3 – females. 17 patients suffered with one-
side fractures of articular processes and 5 – with two-side
fractures.

At initial examination in all patients there was indicated
shortening of the articular height, occlusion disorders. In
patients with two-side fractures of articular processes, to-
gether with the open occlusion, there was indicated re-
placement of the mandible backwards.

All patients were subjected to detailed x-ray examination,
in accordance with generally accepted scheme: rontge-
nography, orthopantomography, computer tomography of
the temporomandibular joint [6-8].

All operations were conducted with submandibular ac-
cess, together with intra-aural.

Result and their discussion. For the patients, before the
surgery, there were prepared intermaxillary splints with
the catching loops, for intermaxillary fastening after sur-
gical operation. The operations were conducted under
nasotracheal narcosis, what significantly facilitated sur-
gical manipulations. In the retromandibular area, in
1.5-2 cm from the lower point of earlap, following the
angle of mandible, there was made a 5-6 cm cut of skin in
2 cm from the edges of the mandible. The tissues were cut
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OF  THE MANDIBLE’S CONDYLAR  PROCESSES

Gvenetadze Z., Atskvereli L., Chuchulashvili N.

Tbilisi State Medical University, department
of surgical stomatology  and maxillofacial surgery
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payer by layer, up to the bone: the masseter was detached,
from the external surface of ramus of mandible. The me-
dial pterygoid muscle was partly detached in the distal
section in the area of angle and ramus of mandible. The
facial artery and vein were not cut.

After viewing of the fracture area, there were determined
location and depth of displacement of dislocated articular
process, the wound was covered with the sterile cloth and
the access to the small fragment was provided through
intra-aural cut.

Intra-aural cut provides ready access to the anatomic ele-
ments of temporomandibular joint and good view of the
wound, what, at a great extent, responds to the objectives
of prevention of post-surgical complications. Taking into
consideration effect of stenosis of external acoustic mea-
tus on the effectiveness of surgery, it is clear that the re-
sults of treatment would be improved through prevention
of cutting of the cartilage [2,12].

Due to developed peculiarities of preparation techniques
of the tissues of pre-aural area, it is possible to maintain
integrity of the cartilage of acoustic meatus, providing
ready access to all elements of the joint, prevent damag-
ing of significant anatomic-functional structures and con-
striction of external acoustic meatus in the post-surgial
period [4,12].

Internal cut was made on the middle wall of external acous-
tic meatus, in 2-3 mm from the edge of hircus, starting
from the pedicle of helix, to the lower border of the carti-
lage section of the helix, ending with partial cutting of the
skin and subcutaneous cellular tissue of the earlap. Fur-
ther, with the sharp scalpel there was cut the skin of sub-
aural area from the line of cut. Free skin section of the
hircus was turned aside. Skin wall of external acoustic
meatus was not cut. Further, the tissues of the pre-aural
area were cut into the depth along the front surface of
cartilage of acoustic meatus, up to its bone section. Cut
away cartilage of the hircus was moved and fixed on the
back wall of external acoustic meatus, closing the en-
trance into the external acoustic meatus, this preventing
penetration of blood into it, in the course of operation.
Further, there was cut the back-lower edge of parenchy-
ma of parotid gland, moving it aside and striping the
capsule of temporomandibular joint. Wound edges were
separated with the retractor, thus creating good view of
the joint capsule. For improvement of the view, there
was made additional cut of skin of subcutaneous cellu-
lar tissue of the earlap. After this there was made cut
along the border between the bone and cartilage sections
of external acoustic meatus (parallel to the peduncle of
auriculotemporal nerve) and cut the capsule of temporo-
mandibular joint.

Almost in all cases the small fragment –head of mandible
was located on the internal surface of condylar process.
The joint capsule, in these cases, had the damages and
ruptures.

From the side of lower cut, the had of mandible was set
into the socket and formed the opening and from the side
of submandibular cut – on the ramus of mandible. The head
was fastened to the ramus by means of the wire sutures.

For restoring of the functions and ensuring normal move-
ment of the articular head, the edges of the capsule were
tightly fixed from all sides to the neck of articular proc-
ess. The bunches of lateral pterygoid muscle were fixed
to the area of their fastening with the enwrapping suture.

Due to good view of the surgical area, after such access, it
is easier to accurately restore integrity of the joint, with
minimal traumas.

The masseter and medial pterygoid muscle were reset to
their locations and fastened with the lavsan sutures.

After surgery immobilization was achieved by means of
the splints for 20 days.

In the post-surgery period there were no complications of
inflammatory nature. In 3 cases there was indicated slight
paresis of facial nerve, which was completely cured after
relevant treatment.

Occlusion was restored in all cases. Temporary restric-
tion of mouth opening was indicated in two cases, what,
supposedly, could be explained by delay of restoring of
the functions of masseter and pterygoid muscles, due to
the scar changes.

The x-ray data in the dynamics evidenced good condition
and correct knitting of the bones.

In our opinion, the applied techniques for access to the
area of high fracture of the condylar process provides good
view of the surgical area and due to this it is easier to
accurately restore integrity of the joint, with minimal trau-
ma, yet, it is quite complicated intervention. Such surgery
should be conducted only in the cases of high fractures of
condylar process of mandible, accompanied with dislo-
cation and significant displacement of the small fragment
into the soft tissues.
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SUMMARY

SURGERY IN PATIENTS WITH FRACTURES OF
THE MANDIBLE’S CONDYLAR PROCESSES

Gvenetadze Z., Atskvereli L., Chuchulashvili N.

Tbilisi State Medical University, Department of Surgical
Stomatology  and Maxillofacial Surgery

The new technique for access to the area of high fracture
of the condylar process is proposed. Surgical treatment of
22 patients (19 males and 3 females, from 20 to 54 years

old) with the fractures of articular processes, complicated
with articular head dislocations was conducted. 17 patients
suffered with one-side fractures of articular processes and
5 – with two-side fractures.

The operations were conducted under nasotracheal nar-
cosis. After re-positioning of small fragment, the head was
fastened to the ramus by means of the wire sutures, integ-
rity of capsule and lateral pterygoid muscle was restored.
The masseter and medial pterygoid muscle were reset to
their locations and fastened with the nodular sutures

After surgery, immobilization was achieved by means of
the splints.

In the post-surgery period there were no complications of
inflammatory character. In 3 cases occur slight paresis of
facial nerve though, and in 2 cases - temporary restriction
of opening of mouth.

It is concluded that the applied techniques for access to
the area of high fracture of the condylar process provides
good view of the surgical area, and allows accurate resto-
ration integrity of the joint, with minimal trauma. The tech-
nique is recommended in patients with high fractures of
the mandible’s condylar processes, accompanied with dis-
location and significant displacement of the small frag-
ment into the soft tissues.

Key words: fractures of the mandible’s condylar proc-
esses, surgical treatment
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ÕÈÐÓÐÃÈ×ÅÑÊÎÅ ËÅ×ÅÍÈÅ ÁÎËÜÍÛÕ Ñ
ÂÛÑÎÊÈÌÈ ÏÅÐÅËÎÌÀÌÈ ÌÛØÅËÊÎÂÎÃÎ
ÎÒÐÎÑÒÊÀ ÍÈÆÍÅÉ ×ÅËÞÑÒÈ

Ãâåíåòàäçå Ç.Â., Àöêâåðåëè Ë.Ø., ×ó÷óëàøâèëè Í.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò, äåïàðòàìåíò õèðóðãè÷åñêîé ñòîìàòîëîãèè è
÷åëþñòíî-ëèöåâîé õèðóðãèè

Ðåàáèëèòàöèÿ áîëüíûõ ñ ïîâðåæäåíèÿìè âèñî÷íî-
íèæíå÷åëþñòíîãî ñóñòàâà ÿâëÿåòñÿ îäíîé èç àêòóàëü-
íûõ ïðîáëåì ÷åëþñòíî-ëèöåâîé õèðóðãèè. Îñîáåííî
ñëîæíûìè ÿâëÿþòñÿ ñëó÷àè âûñîêèõ ïåðåëîìîâ, ñî-
ïðîâîæäàþùèåñÿ âûâèõîì ñóñòàâíîé ãîëîâêè.

Ïðîâåäåíî õèðóðãè÷åñêîå ëå÷åíèå 22-õ áîëüíûõ ñ
ïåðåëîìàìè ñóñòàâíûõ îòðîñòêîâ íèæíåé ÷åëþñòè,
îñëîæíåííûìè âûâèõîì ñóñòàâíûõ ãîëîâîê, â âîçðà-
ñòå 20-54 ëåò (ìóæ÷èí - 19, æåíùèí – 3). Ó 17-è áîëü-
íûõ íàáëþäàëèñü îäíîñòîðîííèå ïåðåëîìû ñóñòàâíî-
ãî îòðîñòêà, ó 5-è – äâóõñòîðîííèå.
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Áîëüíûì ïðîâåäåíû îïåðàöèè ïîä íàçîòðaõåàëüíûì
íàðêîçîì. Ïîäõîä ê ìåñòó ïåðåëîìà îñóùåñòâëÿëñÿ
ïîä÷åëþñòíûì äîñòóïîì â êîìáèíàöèè ñ âíóòðèóø-
íûì. Ïîñëå ðåïîçèöèè ìàëîãî ôðàãìåíòà, ãîëîâêó íà
âåòâü ôèêñèðîâàëè ïðîâîëî÷íûìè øâàìè, âîññòàíàâ-
ëèâàëè öåëîñòíîñòü êàïñóëû è ëàòåðàëüíîé êðûëîâèä-
íîé ìûøöû. Æåâàòåëüíóþ è ìåäèàëüíóþ êðûëîâèä-
íóþ ìûøöû óêëàäûâàëè íà ñîîòâåòñòâóþùèå ìåñòà
è óêðåïëÿëè óçëîâûìè øâàìè.

Ïîñëå îïåðàöèè èììîáèëèçàöèÿ äîñòèãàëàñü íàëîæå-
íèåì äâóõ÷åëþñòíûõ øèí íà 20 äíåé. Ïðèêóñ ó âñåõ
áîëüíûõ áûë âîññòàíîâëåí.

Â ïîñëåîïåðàöèîííîì ïåðèîäå îñëîæíåíèé âîñïàëè-

òåëüíîãî õàðàêòåðà íå îáíàðóæåíî. Â 3-õ ñëó÷àÿõ îò-
ìå÷åí ïðîõîäÿùèé, ëåãêèé ïàðåç âåðõíåé âåòâè ëèöå-
âîãî íåðâà, ó 2-õ áîëüíûõ – âðåìåííîå îãðàíè÷åíèå
äèæåíèÿ íèæíåé ÷åëþñòè.

Ðåçóëüòàòû ïðîâåäåííîãî èññëåäîâàíèÿ ïîçâîëÿþò
çàêëþ÷èòü, ÷òî ïðèìåíÿåìûå íàìè ìåòîäû äîñòóïà ê
çîíå âûñîêîãî ïåðåëîìà ìûøåëêîâîãî îòðîñòêà äàþò
âîçìîæíîñòü òùàòåëüíîãî îáçîðà îïåðàöèîííîãî ïîëÿ,
÷òî ïîçâîëÿåò ñ íàèìåíüøåé òðàâìàòè÷íîñòüþ âîññòà-
íîâèòü öåëîñòíîñòü ñóñòàâà. Ââèäó ñëîæíîñòè âûïîë-
íåíèÿ, ïîäîáíûå îïåðàöèè ñëåäóåò ïðîâîäèòü òîëüêî
â ñëó÷àÿõ âûñîêèõ ïåðåëîìîâ ìûøåëêîâîãî îòðîñòêà
ñ âûâèõîì è çíà÷èòåëüíûì ñìåùåíèåì â ìÿãêèõ òêà-
íÿõ ìàëîãî ôðàãìåíòà.

SUBLINGUAL MISOPROSTOL PRIOR TO MANUAL VACUUM ASPIRATION
FOR REDUCING BLOOD LOSS AT 8-12 WEEKS OF GESTATION:

A RANDOMIZED DOUBLE-BLIND PLACEBO-CONTROLLED STUDY

Chitaishvili D., Asatiani T.

Department of Reproductive Health, Institute of Postgraduate Education and Continious
Professional Development, Tbilisi State Medical University, Tbilisi,Georgia

Of the 210 million pregnancies that occur each year world-
wide, about 46 million (22%) end in induced abortion [1].
Georgia has one of the highest rate of abortions - 3.1 abor-
tions per women [2], which makes the issue of unsafe
abortion a priority. Vast majority of abortions in our coun-
try is still performed by traditional method - dilatation
and curettage (D&C). WHO recommends vacuum aspi-
ration and medical abortion as preferred methods of preg-
nancy termination up to 12 completed weeks. Numerous
studies over the past 30 years have documented the safety
and efficacy of MVA, [11-15] compared with traditional
D&C [3,5-7]. Since 2004 MVA was successfully imple-
mented in number of facilities in Georgia. Nevertheless,
one of the main obstacle on the way of implementation in
Georgia were complaints of health care providers on large
amount of blood loss during MVA, starting with 8 weeks
of pregnancy which was followed with increased use of

oxytocic drugs. So it was important to find technique,
which would be able reduce amount of blood loss during
and after abortion at 8-12 weeks of gestation.

From this point of view we are interested in prostaglan-
din E2 synthetic analogue misoprostol (cytotec) which
has become an important drug in obstetrical and gyne-
cologic practice because of its uterotonic and cervical-
ripening actions. Numerous studies have reported that
misoprostol is useful for medical abortion, cervical rip-
ening before surgical and obstetrical manipulations, evac-
uation of the uterus in cases of embryonic or fetal death,
induction of labor, treatment and even prevention of
postpartum hemorrhage, [16-19]. In available literature
we could not find data about using of misoprostol prior
to manual vacuum aspiration for reducing blood loss at
8-12 weeks of gestation.
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Aim of the study was to evaluate effect of 400 microg
sublingual misoprostol given prior to manual vacuum as-
piration at 8-12 weeks of gestation on blood loss, cervical
ripening before MVA, operating time, need for oxytocic
drugs use, associated side effects, patients and staff ac-
ceptability based on visual analogue scores.

Material and methods. Healthy women presented to
M. Sharashidze Medical Centre from July 2005 through
September 2006 with a normal intrauterine pregnancy be-
tween 8 and 12 weeks of gestation (as estimated by date
of last menstrual period and uterine size) for an elective
termination of pregnancy by manual vacuum aspiration
were studied. Ethical approval was obtained from Geor-
gian Medical Academy Ethics Committee. All enrolled
women filled out the informed consent. Study design was
clinical randomized double-blind placebo-controlled tri-
al. Exclusion criteria were: medical condition which would
contraindicate the use of misoprostol, suspected ectopic
pregnancy, spontaneous abortion, age<18 years. Eligible
women were assigned randomly by a computer-generat-
ed numbers to receive 400 mg misoprostol sublingually
or the same amount placebo approximately one hour be-
fore the procedure. The accordingly numbered opaque
sealed envelopes, where allocation of patients were indi-

cated, had been received from study main investigator.
The patients and field investigator were kept unaware of
what pills each woman received (double blinded). Each
woman had a medical check –up, haemoglobin and heam-
atocrit screening. The women were kept under observa-
tion after they had pills prior the MVA procedure and were
asked to fill out the questionnaire if any adverse effects
arise (pre-abortion bleeding, nausea, vomiting, diarrhea,
abdominal pain, chills, shivering, and fever). Women were
provided with name and contact information of field inves-
tigator to speak with in case of complications after discharge.
(Signs and symptoms of complications and normal recov-
ery were included in their questionnaires). Trained staff
administered MVA procedure. Main outcome measures
were: degree of preoperative baseline cervical dilatation
(assessed by the largest size of Hegar’s dilators inserted
without resistance), intra-operative blood loss, operating
time, (from beginning of dilatation to the end of the proce-
dure was recorded in seconds), associated side effects, pa-
tients and staff acceptability based on visual analogue scores
and on questionnaires. With 80% power of study, to detect
a difference of at least 50ml blood loss between misopros-
tol and placebo groups, with a two side alpha of 0,05 sam-
ple size was calculated. Statistical analysis was made using
chi square, the student’s t and the Mann-Whitney U.

Table 1. Patients characteristics

Group Misoprostol Placebo 
n= 175 174 
Age (years) 27,8±5,4 27,2±5,0 
Gestational age 9,9 (±1,4) 9,8 weeks (±1,3) 
Parity 5,7 (SD 4,3) 4,9 (SD 2,8) 
Abortion frequency 3,2 (SD 3,8) 2,5(`SD 2,4) 
 

Results and their discussion. 349 women were recruit-
ed to the trial. One woman in the misoprostol group and
2 women in the placebo group were ruled out from study.
Baseline characteristics of women in both groups were
similar (table 1). The mean gestational age were 9,8
weeks (SD 1,3) in the control group and 9,9 (1,4) in
the intervention group. The mean age of patients was
27,3 years in both groups. The parity and abortion fre-
quency were 4,9 (SD 2,8) and 2,5(‘SD 2,4) in the con-
trol group and 5,7 (SD 4,3) and 3,2 (SD 3,8) in the inter-
vention group respectively. The mean time from admin-
istration of tablets up to the beginning of the proce-
dure was 62,1 min (SD 16,2) in the control group and
63,8 min (SD 16,2 ) in the intervention group. Pre-oper-
atively, 71 patients who were given sublingual misopr-
ostol, (40%) had spotting or slight bleeding in 30-40 min
after administration of misoprostol, and 41 patients (23%)
in misoprostol group versus 16 (9%) in placebo group
complained of mild abdominal pain (cramping). No pa-
tient reported any nausea, vomiting or diarrhea, during
the pre-operative period. One patient in the misoprostol
group developed shivering, in 25 minute after adminis-

tration of 400mcg misoprostol (her weight was 43 kg).
Though preoperative bleeding and side effects were more
common in the misoprostol group, none required medi-
cal intervention.

There was a significant difference between groups with
respect to mean of preoperative cervical dilatation –
8,9 mm (SD 1,8) in misoprostol group vs. placebo group
6.2mm (SD 1,5) (p<0,001). The amount of blood loss
were - 95,0±89,3 in misoprostol group vs. 149,0±82,1
in placebo group. The difference between the groups
were statistically significant. (p<0,001) However, the
duration of the procedure - 7.3 min (SD 2,7) in misopr-
ostol group vs. 7,7 min (SD 2,2) in placebo group was
not significantly different between the two groups. Com-
pared with placebo group, need for oxytocin was less
common in misoprostol group - 29 (16,6%) vs. 63
(36,2%) (table 2).

There was no significant difference in terms of visual an-
alogue scores during the procedure, patient satisfaction,
and rate of side effects among the groups.
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Though complication rate is significantly lower during
MVA compared with traditional method (D&C) of preg-
nancy termination haemorrhage still remain main com-
plication of abortion and cervical dilatation is the most
unpleasant and traumatic part of the procedure especially
in primigravida. Since misoprostol has attracted wide-
spread attention because of its uterotonic and cervical rip-
ening effects we supported that using misoprostol before
the procedure can resolve these problems. No previous
study has compared blood loss using sublingual misopr-
ostol prior MVA to blood loss following placebo. The dif-
ference between groups blood loss was 54 ml (95,0±89,3
in misoprostol group vs. 149,0±82,1 in control group;
p<0,001). The frequency of oxytocin use was significant-
ly higher in misoprostol group - 29 (16,6%) vs. 63
(36,2%)in placebo group (OR=0,35 (95%CI - 0,21-0,58)).

In available literature consensus has not been drawn re-
garding the optimal dose, time interval and route of ad-
ministration of misoprostol for pre-abortion cervical dila-
tation. Vaginal misoprostol causes greater dilatation than
the same dose of oral misoprostol [21,22] and fewer gas-
trointestinal side effects.21 Taking into consideration the
fact that sublingual misoprostol achieves significantly
higher peak and the time to peak is shorter [21] than in
case of vaginal or oral rout and it is more convenient for
administration, and at the same time, the unwanted gas-
trointestinal side effects are reduced to some extent com-
pared with oral administration [23] and based on the ex-
periment conducted prior to our clinical study where we
had assessed effect of misoprostol intravaginal instilation
on spontaneous contractions of myometrium in rabbits
(The instilation of 5microg/kg misoprostol in rabbits stim-
ulate strengthening and prolongation of the myometrium
spontaneous contractions. The peak of this effect is
achieved at 22±4,3 min.) it was decided to give two pills
of misoprostol 1 hour prior abortion. The baseline cervi-
cal dilatation for the misoprostol and placebo groups were
8,9±1,5 and 6,2±1,8 respectively. The difference between
misoprostol use and placebo use prior MVA were statisti-
cally significant. (p<0,001) (table 2). In many studies

which have evaluate the effect of misoprostol on cervical
ripening this rate vary and depends on many factors in-
cluding rout of administration, time interval, parity, weeks
of gestation, age.

Our results has shown that sublingual administration of
400 microg misoprostol at least 1 hour before MVA for
termination of pregnancy facilitates the abortion proce-
dure by decreasing the need for cervical dilatation, reduc-
ing blood loss and need for oxytocin use. However there
was no significant difference in operating time between
the two groups. Sublingual misoprostol has the advan-
tage of being more convenient to administer and may be
more suitable for day surgery. Further studies could as-
sess optimal route, dose, time interval of misoprostol ad-
ministration which would provide a faster and a higher
effect required for blood loss decrease and cervical prim-
ing before abortion.
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SUMMARY

SUBLINGUAL MISOPROSTOL PRIOR TO MAN-
UAL VACUUM ASPIRATION FOR REDUCING
BLOOD LOSS AT 8-12 WEEKS OF GESTATION: A
RANDOMIZED DOUBLE-BLIND PLACEBO-CON-
TROLLED STUDY

Chitaishvili D., Asatiani T.

Department of Reproductive Health, Institute of Postgrad-
uate Education and Continious Professional Development,
Tbilisi State Medical University, Tbilisi,Georgia

Aim of the study was to evaluate effect of sublingual mi-
soprostol given prior to manual vacuum termination
(MVA) of gestation. 349 healthy women with a normal
intrauterine pregnancy at 8 and 12 weeks of gestation were
studied. 175 women were randomly allocated to misopr-
ostol group and 174 women to placebo group. The pa-
tients received 400 microg misoprostol sublingually or
the same amount placebo approximately one hour before
the procedure.

The mean gestational age were 9,9 (SD 1,4) in the in-
tervention group and 9,8 weeks (SD 1,3) in the control
group. The mean age of patients was 27,3 years in both
groups. The parity and abortion frequency were 5,7
(SD 4,3) and 3,2 (SD 3,8) in the intervention group
and 4,9 (SD 2.8) and 2,5 (SD 2,4) in the control group
respectively. The preoperative cervical dilatation were
8,9 mm (SD 1,8) in misoprostol group vs. 6,2 mm
(SD 1,5) in placebo group (p<0,001). The amount of
blood loss were - 95,0±89,3 in misoprostol group vs.
149,0±82,1 in placebo group (p<0,001). Need for oxy-
tocin was less common in misoprostol group - 29
(16,6%) vs. 63 (36,2%). The duration of the procedure
- 7,3 min (SD 2,7) in misoprostol group vs. 7,7 min
(SD 2,2) in placebo group (p=NS). There was no sig-
nificant difference in terms of visual analogue scores
during the procedure, patient satisfaction, and rate of
side effects among the groups.

Obtained results has shown that sublingual adminis-
tration of 400 microg misoprostol at least an  hour
before MVA for termination of pregnancy facilitates
the abortion procedure by decreasing the need for cer-
vical dilatation, reducing blood loss and need for ox-
ytocin use. However there was no significant differ-
ence in operating time between the two groups. Sub-
lingual misoprostol has the advantage of being more
convenient to administer and may be more suitable
for day surgery. Further studies could assess optimal
route, dose, time interval of misoprostol administra-
tion which would provide a faster and a higher effect
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required for blood loss decrease and cervical priming
before abortion.

Key words: induced abortion; abortifacient agents; man-
ual vacuum aspiration; sublingual misoprostol, therapeu-
tic use; gestation.
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ÑÓÁËÈÍÃÂÀËÜÍÛÉ ÌÈÇÎÏÐÎÑÒÎË ÏÅÐÅÄ ÌÀÍÓÀËÜÍÎÉ
ÂÀÊÓÓÌÀÑÏÈÐÀÖÈÅÉ ÄËß ÑÍÈÆÅÍÈß ÊÐÎÂÎÏÎÒÅÐÈ

ÏÐÈ ÑÐÎÊÅ ÁÅÐÅÌÅÍÍÎÑÒÈ 8-12 ÍÅÄÅËÜ:
ÐÀÍÄÎÌÈÇÈÐÎÂÀÍÍÎÅ ÄÂÎÉÍÎÅ ÑËÅÏÎÅ

ÏËÀÖÅÁÎÊÎÍÒÐÎËÈÐÓÅÌÎÅ ÈÑÑËÅÄÎÂÀÍÈÅ

×èòàèøâèëè Ä.Ò., Àñàòèàíè Ò.È.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, Èíñòèòóò ïîñëåäèïëîìíîãî
ìåäèöèíñêîãî îáðàçîâàíèÿ è íåïðåðûâíîãî ïðîôåññèîíàëüíîãî ðàçâèòèÿ,

äåïàðòàìåíò ðåïðîäóêòèâíîãî çäîðîâüÿ, Òáèëèñè

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå âëèÿíèÿ ìè-
çîïðîñòîëà íà êðîâîïîòåðþ, èçíà÷àëüíîå ðàñêðûòèå
øåéêè ìàòêè, äëèòåëüíîñòü ïðîöåäóðû, èñïîëüçî-
âàíèå îêñèòîöèíà è ïîáî÷íûå ýôôåêòû âî âðåìÿ ìà-
íóàëüíîé âàêóóìàñïèðàöèè ïðè ñðîêå áåðåìåííîñ-
òè 8-12 íåäåëü.

Ïðîâåäåíî ïðîñïåêòèâíîå ðàíäîìèçèðîâàííîå äâîé-
íîå ñëåïîå ïëàöåáîêîíòðîëèðóåìîå èññëåäîâàíèå. Â
èññëåäîâàíèå áûëè âêëþ÷åíû 349 æåíùèí ïðè ñðî-
êàõ áåðåìåííîñòè 8-12 íåäåëü, îáðàòèâøèõñÿ äëÿ ïðå-
ðûâàíèÿ áåðåìåííîñòè. Èç íèõ 175 áûëè ðàíäîìèçè-
ðîâàíû â ãðóïïó ìèçîïðîñòîëà è 174 - â ãðóïïó ïëà-
öåáî. Çà ÷àñ äî ïðîöåäóðû ïàöèåíòû ñóáëèíãâàëüíî
ïîëó÷àëè 400 ìêã ïðåïàðàòà èëè ïëàöåáî. Èçó÷àåìûå
ïàðàìåòðû: âåëè÷èíà èçíà÷àëüíîãî ðàñêðûòèÿ øåéêè,
äëèòåëüíîñòü ïðîöåäóðû, êðîâîïîòåðÿ, ÷àñòîòà èñ-
ïîëüçîâàíèÿ îêñèòîöèíà, íàëè÷èå ïîáî÷íûõ ýôôåêòîâ,
ïåðåíîñèìîñòü äëÿ ïàöèåíòîê è óäîáñòâî â ïðèìåíå-
íèè äëÿ ïåðñîíàëà.

Ñðåäíèé ñðîê áåðåìåííîñòè ñîñòàâèë 9,9±1,4 íåäåëü
â îñíîâíîé ãðóïïå è 9,8±1,3 íåäåëü â êîíòðîëüíîé
ãðóïïå. Ñðåäíèé âîçðàñò æåíùèí ñîñòàâèë 27,8±5,4 â

îñíîâíîé ãðóïïå è 27,2±5,0 â êîíòðîëüíîé ãðóïïå.
Êîëè÷åñòâî ðîäîâ è àáîðòîâ áûëî 4,9 (±2,8) è 2,5 (±2,4)
â êîíòðîëüíîé ãðóïïå è 5,7 (±4,3) è 3,2 (±3,8) â ãðóïïå
ìèçîïðîñòîëà. Âåëè÷èíà èçíà÷àëüíîãî ðàñêðûòèÿ
øåéêè ìàòêè â îñíîâíîé ãðóïïå ñîñòàâèëà 8,9±1,5, â
êîíòðîëüíîé ãðóïïå - 6,2±1,8 (p=0,001). Äëèòåëüíîñòü
ïðîöåäóðû â îñíîâíîé ãðóïïå ñîñòàâèëà 7,3±1,8 ìèí.,
â ãðóïïå ïëàöåáî - 7,7±2,9 ìèí. Êðîâîïîòåðÿ -
95,0±89,3ìë è 149,0±82,1 ìë, ñîîòâåòñòâåííî. Ðàçëè-
÷èé ìåæäó ãðóïïàìè â ÷àñòîòå ðàçâèòèÿ ïîáî÷íûõ
ýôôåêòîâ íå íàáëþäàëîñü.

Íàøå èññëåäîâàíèå ïîêàçàëî, ÷òî ñóáëèíãâàëüíîå
ïðèìåíåíèå 400 ìêã ìèçîïðîñòîëà çà ÷àñ äî ìàíó-
àëüíîé âàêóóìàñïèðàöèè ñòàòèñòè÷åñêè äîñòîâåðíî
óâåëè÷èâàåò ñòåïåíü ðàñêðûòèÿ øåéêè ìàòêè, ñíè-
æàåò êðîâîïîòåðþ è èñêëþ÷àåò íåîáõîäèìîñòü ïðè-
ìåíåíèÿ îêñèòîöèíà. Íå âûÿâëåíî ñòàòèñòè÷åñêè
çíà÷èìîãî ðàçëè÷èÿ ìåæäó ãðóïïàìè â îòíîøåíèè
ïðîäîëæèòåëüíîñòè ïðîöåäóðû è ïîáî÷íûõ ýôôåê-
òîâ. Ñóáëèíãâàëüíîå ïðèìåíåíèå ìèçîïðîñòîëà äî
ïðîâåäåíèÿ ïðîöåäóðû ìàíóàëüíîé âàêóóìàñïèðàöèè
ïðèåìëåìî êàê äëÿ ïàöèåíòîê, òàê è ìåäèöèíñêîãî
ïåðñîíàëà.
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Âîïðîñ ìåñòíîãî ëå÷åíèÿ ïðîñòîãî ðåöèäèâèðóþùåãî
ãåðïåñà (ÏÐÃ) ïî ñåé äåíü îñòàåòñÿ äèñêóòàáåëüíûì.
Íåñìîòðÿ íà ïîÿâëåíèå ñîâðåìåííûõ ñèñòåìíûõ ïðî-
òèâîâèðóñíûõ ñðåäñòâ (àöèêëîâèð, âàëòðåêñ, ôàìâèð)
è èììóííûõ ïðåïàðàòîâ ïðîôèëàêòè÷åñêîãî äåéñòâèÿ
(èíòåðôåðîíîãåíû, ãåðïåòè÷åñêàÿ âàêöèíà), ñèìïòîìà-
òè÷åñêîå ëå÷åíèå èìååò ñâîþ òåðàïåâòè÷åñêóþ íèøó.

Ïàòîãåíåòè÷åñêèì îáîñíîâàíèåì äëÿ íàçíà÷åíèÿ íà-
ðóæíûõ ïðîòèâîãåðïåòè÷åñêèõ ñðåäñòâ ñëóæàò ðåçóëü-
òàòû ïðîâåäåííûõ èññëåäîâàíèé ïî ñîñòîÿíèþ ìåñò-
íîãî èììóíèòåòà â ëîêóñàõ òðàäèöèîííûõ âûñûïàíèé.
Â ðÿäå ðàáîò ïîêàçàíî, ÷òî, íàðÿäó ñ ñèñòåìíûì èì-
ìóíîäåôèöèòîì, ëåæàùèì â îñíîâå ðåàêòèâàöèè âè-
ðóñà ïðîñòîãî ãåðïåñà (ÂÏÃ), íàáëþäàåòñÿ ñíèæåíèå
ìåñòíîé ðåçèñòåíòíîñòè êîæè è ñëèçèñòûõ, ìàòåðè-
àëüíûì ñóáñòðàòîì êîòîðîé ÿâëÿþòñÿ Ò è Â ëèìôî-
öèòû, ìàêðîôàãè, íåéòðîôèëüíûå ëåéêîöèòû è êåðà-
òèíîöèòû. Ðåçóëüòàòîì æå äåïðåññèè ëîêàëüíîãî èì-
ìóíèòåòà ÿâëÿåòñÿ íåçàâåðøåííûé ôàãîöèòîç âèðóñîâ
è óìåíüøåíèå ïðîäóêöèè, â ïåðâóþ î÷åðåäü, èíòåð-
ôåðîíà àëüôà (ÈÍÔ-àëüôà) – «åñòåñòâåííîãî ïðîòè-
âîâèðóñíîãî àíòèáèîòèêà, àêòèâíî ó÷àñòâóþùåãî â
öèòîëèçå èíôåêöèîííîãî íà÷àëà» [2-4]. Áîëåå òîãî, ñå-
ãîäíÿ ìîæíî äîñòîâåðíî ñóäèòü î òîì, ÷òî âûðàæåí-
íîñòü íàðóøåíèé ìåñòíûõ ðåàêöèé èììóíèòåòà ïðÿ-
ìîïðîïîðöèîíàëüíî êîððåëèðóåò ñ ñèñòåìíûì èììó-
íîäåôèöèòîì è òðåáóåò ñîîòâåòñòâóþùåé êîððåêöèè
[2,5]. Ïðè èçó÷åíèè ìåõàíèçìîâ ïåðñèñòåíöèè è ðåï-
ëèêàöèè ãåðïåñ-âèðóñíîé èíôåêöèè (ÃÂÈ) âûÿâëåíî,
÷òî ïîëíûé öèêë ðåïðîäóêöèè ÂÏÃ è âûõîä âèðèî-
íîâ, âîçìîæíî, ïðîèñõîäèò èìåííî â ýïèòåëèàëüíûõ
êëåòêàõ, ò.å. â ïðîöåññå ôîðìèðîâàíèÿ âåçèêóë, êîãäà
âîçáóäèòåëü ïðîÿâëÿåò ñâîå öèòîïàòè÷åñêîå äåéñòâèå
[1,7,11]. Â ðÿäå ðàáîò ïðè ýëåêòðîííîé ìèêðîñêîïèè
ãèñòîëîãè÷åñèõ áèîïòàòîâ êîæè òàêæå áûëè ïîëó÷å-
íû äàííûå î íàëè÷èè âîçáóäèòåëÿ â âèäå ïðîâèðóñà
â ìåñòàõ òðàäèöèîííûõ êëèíè÷åñêèõ ïðîÿâëåíèé â
ïåðèîä ðåìèññèè çàáîëåâàíèÿ [6,8,9]. Ýòîò ôàêò ïîë-
íîñòüþ îáîñíîâûâàåò íåîáõîäèìîñòü âêëþ÷åíèÿ ìå-
ñòíûõ ïðîòèâîâèðóñíûõ ñðåäñòâ â òåðàïèþ îáîñòðå-
íèé ãåðïåòè÷åñêîãî ïðîöåññà. Ñåãîäíÿ ìåñòíîå ëå-
÷åíèå â âèäå ìîíîòåðàïèè ïîêàçàíî è îïðàâäàíî,
ïðåæäå âñåãî, â òåõ ñëó÷àÿõ, êîãäà ïàöèåíò îáðàùà-
åòñÿ çà ïîìîùüþ íà ïèêå îáîñòðåíèÿ ÏÃ, ò.å. íà 2-3-è
ñóòêè ðåöèäèâà. Ýòî îáóñëîâëåíî òåì, ÷òî ðåïëèêà-
öèÿ ÂÏÃ â ïàðàâåðòåáðàëüíûõ ãàíãëèÿõ óæå ïðî-
èçîøëà è íàçíà÷åíèå ñèñòåìíûõ àöèêëè÷åñêèõ ñèí-

òåòè÷åñêèõ íóêëåîçèäîâ íèêàê íå ïîâëèÿåò íà äàëü-
íåéøåå ðàçâèòèå êëèíè÷åñêîé ñèìïòîìàòèêè. Èìåí-
íî â äàííîé ñèòóàöèè ìåñòíûå ïðîòèâîâèðóñíûå
ñðåäñòâà ñïîñîáíû äàòü ýôôåêò, çàêëþ÷àþùèéñÿ â
ñîêðàùåíèè ñðîêîâ ðåãðåññà ãåðïåòè÷åñêèõ âûñûïà-
íèé çà ñ÷åò ëèáî àêòèâàöèè ìåñòíîãî èììóíèòåòà,
ëèáî íèâåëèðîâàíèÿ öèòîïàòè÷åñêîãî äåéñòâèÿ ñà-
ìîãî ÂÏÃ íà ýïèòåëèàëüíûå êëåòêè.

Öåëüþ èññëåäîâàíèÿ ÿâèëàñü îöåíêà ýôôåêòèâíîñòè
ìåñòíîé ôîòîòåðàïèè â ñî÷åòàíèè ñ èìïóëüñíûìè òî-
êàìè ïðè ïðîñòîì ðåöèäèâèðóþùåì ãåðïåñå.

Ìàòåðèàë è ìåòîäû. Â îòêðûòîå, ðàíäîìèçèðîâàííîå
êîíòðîëèðóåìîå èññëåäîâàíèå áûëî âêëþ÷åíî 36 áîëü-
íûõ (20 æåíùèí è 16 ìóæ÷èí) â âîçðàñòå îò 17-è äî
52-õ ëåò ñ êëèíè÷åñêîé êàðòèíîé ðåêóðåíòíîãî ãåðïå-
ñà â ïåðèîä ïðîäðîìà èëè îáîñòðåíèÿ íå áîëåå ÷åì
÷åðåç 48 ÷àñîâ îò ìîìåíòà ïîÿâëåíèÿ âûñûïàíèé.
Ñðåäíÿÿ ïðîäîëæèòåëüíîñòü çàáîëåâàíèÿ ñîñòàâëÿëà
îò 5-è äî 37-è ëåò, äëèòåëüíîñòü îäíîãî îáîñòðåíèÿ
îò 7-è äî 14-è ñóòîê (â ñðåäíåì, 10 ñóòîê), ÷àñòîòà
ðåöèäèâà - 8-10 â ãîä. Ïàöèåíòû, ïóòåì ñëó÷àéíîé âû-
áîðêè, áûëè ðàçäåëåíû íà 2 ðåïðåçåíòàòèâíûå ãðóï-
ïû, ñîïîñòàâèìûå ïî äåìîãðàôè÷åñêèì è êëèíè÷åñ-
êèì ïðèçíàêàì. I ãðóïïà ïîëó÷àëà ïðîöåäóðó ìåñòíîé
ôîòîòåðàïèè îäíîêðàòíî, äëèòåëüíîñòü ïðîöåäóðû îï-
ðåäåëÿëàñü äèíàìèêîé ñòèõàíèÿ ñóáúåêòèâíûõ îùó-
ùåíèé. Äàííûé ìåòîä çàêëþ÷àåòñÿ â íàíåñåíèè íà ìå-
ñòà âûñûïàíèé íåéòðàëüíîãî êðàñíîãî êðàñèòåëÿ ñ
ïîñëåäóþùèì îáëó÷åíèåì î÷àãà óëüòðàôèîëåòîâûì
ëó÷îì (ÓÔ) ëàìïû Âóäà ñ ìàêñèìàëüíîé ýìèññèåé
365 íì â òå÷åíèå 10-30 ìèí. Ïðîöåäóðó ïðîâîäèëè
îäíîêðàòíî. Ìåòîä ôîòîàêòèâèðîâàííîé ïðîòèâîâè-
ðóñíîé ñèñòåìû (ÔÀÏÂÑ) áàçèðóåòñÿ íà ýêñïåðèìåí-
òàëüíûõ äàííûõ ïî èçó÷åíèþ öèòîïàòè÷åñêîãî äåé-
ñòâèÿ ãåðïåñ-âèðóñîâ íà êëåòêó. Â ðåçóëüòàòå îáíàðó-
æåíî âåùåñòâî àëüòåðíàòèâíîé (íå ìèòîõîíäðèàëü-
íîé) êëåòî÷íîé ýíåðãèè (ÀÊÝ), êîòîðîå ïîçèòèâíî
âëèÿåò íà ðåïàðàöèþ êëåòîê è çíà÷èòåëüíî àêòèâèçè-
ðóåòñÿ ïîä âëèÿíèåì ÓÔ ëó÷åé â ñî÷åòàíèè ñ ôëþî-
ðåñöèðóþùèìè ñðåäñòâàìè. Íåêîòîðûå àâòîðû ïðåä-
ïîëàãàþò, ÷òî ÀÊÝ, íàðÿäó ñ èììóííîé ñèñòåìîé, èã-
ðàåò ðîëü äîïîëíèòåëüíîé çàùèòû ïðè âèðóñíûõ çà-
áîëåâàíèÿõ [8,10]. II ãðóïïà áîëüíûõ äîïîëíèòåëüíî
ïîëó÷àëà ëå÷åíèå èìïóëüñíûìè òîêàìè, îáùàÿ äëè-
òåëüíîñòü ñåàíñà òåðàïèè èìïóëüñíûìè òîêàìè âàðü-
èðîâàëà â ïðåäåëàõ îò 30-è äî 40-à ìèí. ñ ÷àñòîòîé 2-

ÌÅÑÒÍÀß ÔÎÒÎÒÅÐÀÏÈß È ÈÌÏÓËÜÑÍÛÅ ÒÎÊÈ Â ËÅ×ÅÍÈÈ
ÏÐÎÑÒÎÃÎ ÐÅÖÈÄÈÂÈÐÓÞÙÅÃÎ ÃÅÐÏÅÑÀ

Öèñêàðèøâèëè Í.Â., Öèñêàðèøâèëè Í.È., Öèñêàðèøâèëè Ö.È.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò äåðìàòî-âåíåðîëîãèè
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3 ðàçà â íåäåëþ. Ñïóñòÿ 10 ìèí. ïîñëå íà÷àëà ïðîöå-
äóðû, ïðè óñèëåíèè èëè çàòèõàíèè îùóùåíèé, ïàðà-
ìåòðû òîêà êîððåãèðîâàëèñü. Â I ãðóïïå 12 ïàöèåíòîâ
ñòðàäàëè ÷àñòî ðåöèäèâèðóþùèì ãåðïåñîì (6 ðàç â
ãîä è áîëåå), 6 – ðåäêî ðåöèäèâèðóþùèì (2-4 ðàçà â
ãîä ). Âî II ãðóïïå ñîîòâåòñòâåííî 11 è 7. 14 ïàöèåí-
òîâ (I ãðóïïà) è 13 (II ãðóïïà) íà÷àëè ëå÷åíèå íà 1-2-å
ñóòêè ðåöèäèâà, îñòàëüíûå ñ 3-4-õ ñóòîê. Äî ëå÷åíèÿ
(0 ñóòêè)  è ïîñëå íåãî (8-ñóòêè) ïàöèåíòû ïðîõîäèëè
êëèíè÷åñêîå îáñëåäîâàíèå, âêëþ÷àâøåå ìåäèöèíñêîå
îñâèäåòåëüñòâîâàíèå ñ îïèñàíèåì äåðìàòîëîãè÷åñêîãî
ñòàòóñà, êëèíè÷åñêèé àíàëèç ìî÷è è êðîâè, áèîõèìè-
÷åñêèé àíàëèç êðîâè, à òàêæå îáñëåäîâàíèå íà íàëè-
÷èå ñèôèëèñà, ÂÈ×-èíôåêöèè, âèðóñíîãî ãåïàòèòà. Â
äèíàìèêå íà 0-å è 9-å ñóòêè ó áîëüíûõ èçó÷àëè ïîêà-
çàòåëè èììóííîãî ñòàòóñà: îïðåäåëÿëè ïðîöåíòíîå ñî-
äåðæàíèå â êðîâè Ò è Â ëèìôîöèòîâ è èõ ñóáïîïóëÿ-
öèé (Ò-àêòèâíûå, Ò-õåëïåðû, Ò-ñóïðåññîðû, ñïîñîá-
íîñòü ëåéêîöèòîâ êðîâè ê ïðîäóêöèè èíòåðôåðîíà in
vitro, èíäåêñ èììóíîðåãóëÿöèè, êîëè÷åñòâî èììóíî-
ãëîáóëèíîâ òðåõ êëàññîâ Ig G, Ig A, Ig M), ôàãîöèòàð-
íóþ àêòèâíîñòü íåéòðîôèëîâ êðîâè. Êîëè÷åñòâåííîå
îïðåäåëåíèå Ò- ëèìôîöèòîâ â êðîâè áîëüíûõ îñóùå-
ñòâëÿëè ìåòîäîì ñïîíòàííîãî Å-ðîçåòêîîáðàçîâàíèÿ
ñ ýðèòðîöèòàìè áàðàíà, à ïðîöåíò Â-ëèìôîöèòîâ îï-
ðåäåëÿëè ìåòîäîì êîìïëåìåíòàðíîãî ðîçåòêîîáðàçî-
âàíèÿ. Íàìè áûëà èñïîëüçîâàíà ìèêðîìåòîäèêà, êî-
òîðàÿ ïîçâîëÿëà ïîäñ÷èòûâàòü óêàçàííûå ëèìôîöèòû
â êðîâè, âçÿòîé èç ïàëüöà. Êîëè÷åñòâî òðåõ îñíîâíûõ
êëàññîâ èììóíîãëîáóëèíîâ â êðîâè îïðåäåëÿëè ìåòî-
äîì ðàäèàëüíîé èììóíîäèôôóçèè â ãåëå. Äëÿ îöåíêè
ôàãîöèòîçà îöåíèâàëè òðè åãî ãëàâíûõ ïîêàçàòåëÿ: ôà-
ãîöèòàðíîå ÷èñëî, ôàãîöèòàðíûé èíäåêñ è çàâåðøåí-
íîñòü ôàãîöèòîçà.

Âñå ïîëó÷åííûå äàííûå áûëè ïîäâåðãíóòû ñòàòèñòè-
÷åñêîé îáðàáîòêå ñ ïðèìåíåíèåì ïàêåòà ïðèêëàäíûõ
ïðîãðàìì äëÿ ñòàòèñòè÷åñêîé îáðàáîòêè “Excel”. Ðàç-
ëè÷èÿ ìåæäó ñðàâíèâàåìûìè âåëè÷èíàìè ïðèçíàâà-
ëèñü ñòàòèñòè÷åñêè äîñòîâåðíûìè ïðè óðîâíå çíà÷è-
ìîñòè p<0,05.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Áëèæàéøèå ðåçóëüòàòû
ëå÷åíèÿ îöåíèâàëè ñ ó÷åòîì èçìåíåíèé äëèòåëüíîñòè
è òÿæåñòè ðåöèäèâà ïðîñòîãî ãåðïåñà, ïîêàçàòåëåé èì-
ìóííîãî ñòàòóñà. Äëèòåëüíîñòü ðåöèäèâà (â ñóòêàõ)
âûðàæàëàñü êîëè÷åñòâîì âðåìåíè, íåîáõîäèìîãî äëÿ
äîñòèæåíèÿ ïîëíîé ðåýïèòåëèçàöèè. Îòäàëåííûå ðå-
çóëüòàòû ëå÷åíèÿ (3 ìåñÿöà àìáóëàòîðíîãî íàáëþäåíèÿ)
îöåíèâàëè â çàâèñèìîñòè îò êîëè÷åñòâà è òÿæåñòè ðå-
öèäèâîâ, äëèòåëüíîñòè ðåìèññèé. Îöåíêó ýôôåêòèâíî-
ñòè îêîí÷àòåëüíûõ ðåçóëüòàòîâ ïðîâîäèëè ïî ñëåäóþ-
ùèì êðèòåðèÿì: «õîðîøàÿ» - çíà÷èòåëüíîå óëó÷øåíèå
êëèíè÷åñêèõ ñèìïòîìîâ çàáîëåâàíèÿ; «óäîâëåòâîðè-
òåëüíàÿ» - íåêîòîðîå óëó÷øåíèå êëèíè÷åñêèõ ñèìïòî-
ìîâ; «îòñóòñòâèå ýôôåêòà» - îòñóòñòâèå äèíàìèêè êëè-

íè÷åñêèõ ñèìïòîìîâ, «ïëîõàÿ» - îòðèöàòåëüíàÿ äèíà-
ìèêà êëèíè÷åñêèõ ñèìïòîìîâ.

Ìåñòíîå ëå÷åíèå ÔÀÏÂÑ ìåòîäîì õîðîøî ïåðåíîñè-
ëîñü áîëüíûìè I ãðóïïû, íè ó îäíîãî èç íèõ ðàçâèòèÿ
êàêèõ-ëèáî íåæåëàòåëüíûõ êîæíûõ ðåàêöèé è äðóãèõ
ïîáî÷íûõ ýôôåêòîâ íå îòìå÷åíî. Èñïîëüçîâàíèå ìå-
ñòíîé ôîòîòåðàïèè ïðèâîäèëî ê áûñòðîìó èñ÷åçíî-
âåíèþ êîæíûõ ïðîÿâëåíèé ÏÃ. Ïîëíûé ðåãðåññ îáû÷-
íî íàáëþäàëñÿ íà 3-4-å ñóòêè îò íà÷àëà ëå÷åíèÿ, ÷òî
ñîîòâåòñòâåííî ñîêðàùàëî äëèòåëüíîñòü ðåöèäè-
âà íà 4-5 ñóòîê. Èç 18-è áîëüíûõ I ãðóïïû íàì óäà-
ëîñü ïðîäîëæèòü íàáëþäåíèå çà 14-þ; íè â îäíîì ñëó-
÷àå ïîëíîãî ïðåêðàùåíèÿ ðàçâèòèÿ ãåðïåñ-âèðóñíîãî
ïðîöåññà íå âûÿâëåíî, ñòåïåíü âûðàæåííîñòè è äèíà-
ìèêà ïàòîëîãè÷åñêîãî ïðîöåññà îïèñàíû íàìè âûøå.

Ëå÷åíèå èìïóëüñíûìè òîêàìè â ñî÷åòàíèè ñ ìåñòíîé
ôîòîòåðàïèåé âî II ãðóïïå áîëüíûõ òàêæå íå âûçûâà-
ëî ïîáî÷íûõ ýôôåêòîâ. Ó 3-õ ïàöèåíòîâ ýòîé ãðóïïû
ðåöèäèâ íîñèë àáîðòèâíûé õàðàêòåð â âèäå îòå÷íîé
ýðèòåìû, êîòîðàÿ èñ÷åçàëà ñïóñòÿ 1-2-å ñóòîê.

Ó 8-è áîëüíûõ îáîñòðåíèå ïðîòåêàëî ñ âåçèêóëÿöèåé,
íî êîëè÷åñòâî ïóçûðüêîâ áûëî ìèíèìàëüíûì, à êëèíè-
÷åñêàÿ ñèìïòîìàòèêà èñ÷åçàëà íà 3-4-å ñóòêè òåðàïèè.

Íàìè çàôèêñèðîâàíà ñëåäóþùàÿ çàêîíîìåðíîñòü: ïðè
ñî÷åòàííîì ïðèìåíåíèè èìïóëüñíûõ òîêîâ è ÔÀÏÂÑ
âåçèêóëåçíûå âûñûïàíèÿ ó áîëüøèíñòâà áîëüíûõ ïå-
ðåõîäèëè â êðóñòîçíóþ ñòàäèþ ñïóñòÿ 1-2-å ñóòîê.
Ñôîðìèðîâàâøàÿñÿ êîðî÷êà èñ÷åçàëà â òå÷åíèå 2-õ,
ìàêñèìóì 3-õ ñóòîê. Ó ïàöèåíòîâ, íà÷àâøèõ ëå÷åíèå
íà 3-è ñóòêè çàáîëåâàíèÿ, äèíàìèêà ðåãðåññà âåçèêóë
îêàçàëàñü ìåíåå âûðàæåííîé.

Â îáåèõ ãðóïïàõ áîëüíûõ îòìå÷àëîñü ñòàòèñòè÷åñêè çíà-
÷èìîå ñîêðàùåíèå ïðîäîëæèòåëüíîñòè òåêóùåãî è ïîñ-
ëåäóþùåãî ðåöèäèâîâ, áûëè ìåíåå âûðàæåíû ñèìïòî-
ìû èíòîêñèêàöèè è ìåñòíûå ïðîÿâëåíèÿ. Ïðîâåäåííûé
èììóíîëîãè÷åñêèé àíàëèç âûÿâèë íåîäíîçíà÷íîñòü â
«ïîâåäåíèè» èçó÷àåìûõ ïàðàìåòðîâ ó áîëüíûõ ðåöèäè-
âèðóþùèì ïðîñòûì ãåðïåñîì. Òàêæå íåîäíîçíà÷íûìè
áûëè ýòè ñäâèãè ó ïàöèåíòîâ â ïåðèîä ðåìèññèè.

Ïîñëå êóïèðîâàíèÿ ïðîöåññà äîñòàòî÷íî áûñòðî ïðî-
èñõîäèëà íîðìàëèçàöèÿ ïî÷òè âñåõ ïîêàçàòåëåé, çà èñ-
êëþ÷åíèåì ãàììà-èíòåðôåðîíà, àêòèâíîñòü êîòîðîãî
äëèòåëüíî îñòàâàëàñü íèæå íîðìû.

Ïðè âñåõ ëîêàëèçàöèÿõ ãåðïåñà íàìè çàôèêñèðîâàíà
ïðÿìàÿ êîððåëÿöèÿ íàðóøåíèé ñèñòåìû èììóíèòåòà
â çàâèñèìîñòè îò ÷àñòîòû îáîñòðåíèé, ò.å. òÿæåñòè
çàáîëåâàíèÿ, ÷òî, â ïåðâóþ î÷åðåäü, ïðîÿâëÿëîñü â
óñêîðåííîì ñíèæåíèè àêòèâíîñòè ëåéêîöèòàðíîãî èí-
òåðôåðîíà, èíäåêñà èììóíîðåãóëÿöèè, ïîãëîòèòåëü-
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íîé è ïåðåâàðèâàþùåé ôóíêöèé íåéòðîôèëîâ, à òàê-
æå ñèíòåçà Ig A. Òàêàÿ êàðòèíà áûëà íàèáîëåå õàðàê-
òåðíîé ïðè ÷àñòî ðåöèäèâèðóþùåì òå÷åíèè ãåðïåòè-
÷åñêîé èíôåêöèè.

Èíòåðåñíî, ÷òî âûÿâëåííàÿ íàìè äèíàìèêà èììóíî-
äåïðåññèè íå íàõîäèëàñü â êîððåëÿöèè ñ äèíàìèêîé
ïðîäóêöèè àíòèòåë ê âèðóñó ïðîñòîãî ãåðïåñà: íàèáî-
ëåå âûñîêèå òèòðû Ig G áûëè îáíàðóæåíû ó áîëüíûõ
ñ òÿæåëûì òå÷åíèåì ãåðïåñà (÷àñòî ðåöèäèâèðóþùåå
òå÷åíèå; áîëåå 6 ðàç â ãîä).

Ïðè ëå÷åíèè áîëüíûõ ÏÐÃ âûøåóêàçàííûì êîìïëíêñ-
íûì ìåòîäîì íàèáîëåå ïîëîæèòåëüíàÿ äèíàìèêà âû-
ÿâëåíà â ðåãóëÿöèè ôàãîöèòàðíîãî èíäåêåñà, çàâåðøåí-
íîñòè ôàãîöèòîçà, èíäåêñà èììóíîðåãóëÿöèè (p<0,05).

Ïîëó÷åííûå äàííûå óêàçûâàþò íà ñâîéñòâî èñïîëü-
çóåìîãî íàìè ìåòîäà òåðàïèè ïîâûøàòü àäàïòàöèîí-
íûå ñâîéñòâà îðãàíèçìà, â ÷àñòíîñòè, åãî èììóíîêîì-
ïåòåíòíîñòü.

Áàçèðóÿñü íà ðåçóëüòàòàõ ïðîâåäåííîãî íàìè ëå÷åíèÿ
áîëüíûõ ÏÐÃ ìåòîäîì ÔÀÏÂÑ â êîìïëåêñå ñ èìïóëü-
ñíûìè òîêàìè ìîæíî çàêëþ÷èòü, ÷òî ìåäèöèíñêèå ìå-
òîäèêè, îñíîâàííûå íà èñïîëüçîâàíèè ýíåðãèè, ìîãóò
ñòàòü àëüòåðíàòèâîé ôàðìàöåâòè÷åñêîìó ïîäõîäó, îñ-
íîâàííîìó íà ïðèìåíåíèè ëåêàðñòâåííûõ ñðåäñòâ, ÷òî
ñîãëàñóåòñÿ ñ ìíåíèåì äðóãèõ àâòîðîâ.
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SUMMARY

LOCAL PHOTOTHERAPY AND PULSE CURRENT
IN COMPLEX TREATMENT OF RELAPSING HER-
PES SIMPLEX

Tsiskarishvili N.V., Tsiskarishvili N.I., Tsiskarishvili Ts.I.

Tbilisi State Medical University, Department of derma-
tology and venereology

The efficacy of the complex treatment of recurrent her-
pes simplex by means of photo-activated antivirus sys-
tem in combination with the method of pulse current has
been evaluated.

17-52 years old 36 patients with herpes simplex (20 fe-
male and 16 male) were under clinical observation. Diag-
nosis was determined on the basis of patients’ complaints
and clinical signature. Duration of illness was in the range
of 5-37 years and the duration of exacerbations - 7-14
days. Patients were randomly divided into two represent-
ative groups (18 patients in each).

Patients of the first group undergoing one-time local pho-
totherapy. Patients of the second group were treated by
pulse current exposure two-three times a week addition-
ally. Total duration of each exposure was 30-40 minutes.
It is concluded that the medical methods based on the ap-
plication based on the energy may be considered as an
alternative of pharmacological approach.

Key words: recurrent herpes simplex, complex treatment,
pulse current.
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Öèñêàðèøâèëè Í.Â., Öèñêàðèøâèëè Í.È., Öèñêà-
ðèøâèëè Ö.È.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò, äåïàðòàìåíò äåðìàòî-âåíåðîëîãèè

Íîâûì ïåðñïåêòèâíûì ìåòîäîì ìåñòíîé òåðàïèè
îáîñòðåíèé ïðîñòîãî ðåöèäèâèðóþùåãî ãåðïåñà
(ÏÐÃ) ÿâëÿåòñÿ ôîòîàêòèâèðîâàííàÿ ïðîòèâîâèðóñ-
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íàÿ ñèñòåìà (ÔÀÏÂÑ). Ìåòîä áàçèðóåòñÿ íà ýêñïå-
ðèìåíòàëüíûõ äàííûõ ïî èçó÷åíèþ öèòîïàòè÷åñêî-
ãî äåéñòâèÿ ãåðïåñ-âèðóñîâ íà êëåòêó. Â ðåçóëüòàòå
îáíàðóæåíî âåùåñòâî àëüòåðíàòèâíîé (íå ìèòîõîí-
äðèàëüíîé) êëåòî÷íîé ýíåðãèè, êîòîðîå ïîçèòèâíî
âëèÿåò íà ðåïàðàöèþ êëåòêè è çíà÷èòåëüíî àêòèâè-
çèðóåòñÿ ïîä âëèÿíèåì óëüòðàôèîëåòîâûõ ëó÷åé â
ñî÷åòàíèè ñ ôëþopeñöèðóþùèìè ñðåäñòâàìè.

Öåëüþ èññëåäîâàíèÿ ÿâèëàñü îöåíêà ýôôåêòèâíîñòè
ìåñòíîé ôîòîòåðàïèè â ñî÷åòàíèè ñ èìïóëüñíûìè òî-
êàìè ïðè ïðîñòîì ðåöèäèâèðóþùåì ãåðïåñå.

Îáñëåäîâàíî 36 ïàöèåíòîâ (20 æåíùèí è 16 ìóæ-
÷èí) â âîçðàñòå îò 17-è äî 52-õ ëåò, ñòðàäàþùèõ
ïðîñòûì ãåðïåñîì. Äàâíîñòü çàáîëåâàíèÿ ñîñòàâè-
ëà îò 5-è äî 37-è ëåò, äëèòåëüíîñòü îäíîãî îáîñòðå-
íèÿ îò 7-è äî 14-è ñóòîê (â ñðåäíåì, 10 ñóòîê). Ïà-
öèåíòîâ ïóòåì ñëó÷àéíîé âûáîðêè ðàçäåëèëè íà 2
ðåïðåçåíòàòèâíûå ãðóïïû. Â êàæäóþ ãðóïïó âîø-
ëè ïî 18 áîëüíûõ. Áîëüíûå I ãðóïïû ïîëó÷àëè
ïðîöåäóðó ìåñòíîé ôîòîòåðàïèè îäíîêðàòíî, äëè-
òåëüíîñòü êîòîðîé îïðåäåëÿëàñü äèíàìèêîé ñòèõà-
íèÿ ñóáúåêòèâíûõ îùóùåíèé âî âðåìÿ åå ïðîâåäå-
íèÿ. II ãðóïïà äîïîëíèòåëüíî ïîëó÷àëà ëå÷åíèå
èìïóëüñíûìè òîêàìè, îáùàÿ äëèòåëüíîñòü ñåàíñà
òåðàïèè âàðüèðîâàëà â ïðåäåëàõ îò 30-è äî 40-à
ìèíóò ñ ÷àñòîòîé 2-3 ðàçà â íåäåëþ.

Â I ãðóïïå 12 ïàöèåíòîâ ñòðàäàëè ÷àñòî ðåöèäèâèðó-
þùèì ãåðïåñîì (6 ðàç â ãîä è áîëåå), 6 - ðåäêî ðåöè-
äèâèðóþùèì (2-4 ðàçà â ãîä), âî II ãðóïïå ñîîòâåò-
ñòâåííî 11 è 7 ïàöèåíòîâ. 14 ïàöèåíòîâ I ãðóïïû è 13
II ãðóïïû íà÷àëè ëå÷åíèå íà 1-2-å ñóòêè ðåöèäèâà,
îñòàëüíûå - íà 3-4-å ñóòêè.

Îòìå÷åíî, ÷òî èñïîëüçîâàíèå ìåñòíîé ôîòîòåðàïèè
ïðèâîäèëî ê áûñòðîìó ñòèõàíèþ êîæíûõ ïðîÿâëåíèé
ÏÃ. Ïîëíûé ðåãðåññ îáû÷íî íàáëþäàëñÿ íà 3-4-å ñóò-
êè îò íà÷àëà ëå÷åíèÿ, ÷òî ñîêðàùàëî äëèòåëüíîñòü ðå-
öèäèâà íà 4-5 ñóòîê. Â ïðîöåññå ëå÷åíèÿ íåæåëàòåëü-
íûå êîæíûå ðåàêöèè è äðóãèå ïîáî÷íûå ýôôåêòû íå
îòìå÷àëèñü. Èç 18-è áîëüíûõ I ãðóïïû íàì óäàëîñü
ïðîäîëæèòü íàáëþäåíèå çà 14-þ áîëüíûìè. Íè â îä-
íîì ñëó÷àå ïîëíîãî ïðåêðàùåíèÿ ðàçâèòèÿ ãåðïåñ-âè-
ðóñíîãî ïðîöåññà íå çàôèêñèðîâàíî, îäíàêî ñòåïåíü
âûðàæåííîñòè è äèíàìèêà âûøåîïèñàíû. Ñðåäè íà-
áëþäàåìûõ áîëüíûõ II ãðóïïû â 4-õ ñëó÷àÿõ, íàðÿäó ñ
ïîëîæèòåëüíîé äèíàìèêîé êîæíîãî ïðîöåññà íàìè óñ-
òàíîâëåíî óìåíüøåíèå â äâà ðàçà ÷àñòîòû ðåöèäèâîâ
ÏÃ; ïîëíîå ïðåêðàùåíèå ðàçâèòèÿ ãåðïåñ-âèðóñíîãî
ïðîöåññà íå îòìå÷åíî íè â îäíîì ñëó÷àå. Áàçèðóÿñü
íà äàííûõ íàøåãî èññëåäîâàíèÿ ëå÷åíèÿ ìåòîäîì
ÔÀÏÂÑ â êîìïëåêñå ñ èìïóëüñíûìè òîêàìè áîëüíûõ
ÏÃ, ðàçäåëÿåì ìíåíèå èññëåäîâàòåëåé, êîòîðûå ïîëà-
ãàþò, ÷òî ìåäèöèíñêèå ìåòîäèêè, îñíîâàííûå íà èñ-
ïîëüçîâàíèè ýíåðãèè, ìîãóò ñòàòü àëüòåðíàòèâîé ôàð-
ìàöåâòè÷åñêîìó ïîäõîäó, îñíîâàííîìó íà ïðèìåíåíèè
ëåêàðñòâåííûõ ñðåäñòâ.
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Âàæíûì ïàòîãåíåòè÷åñêèì çâåíîì â êëèíèêå òàëàñ-
ñåìèè ÿâëÿåòñÿ ïåðåãðóçêà îðãàíèçìà æåëåçîì âñëåä-
ñòâèå ñíèæåííîé óòèëèçàöèè æåëåçà êðàñíûìè êëåò-
êàìè êðîâè, ïîâûøåííîé àáñîðáöèè â êèøå÷íèêå, îñî-
áåííî â ïîñëåäíåå âðåìÿ â ñâÿçè ñ ââåäåíèåì èíòåí-
ñèâíûõ òðàíñôóçèîííûõ ïðîãðàìì, êîòîðûå ïðèâîäÿò
ê äîïîëíèòåëüíîé ïåðåãðóçêå æåëåçîì ñ ïåðåëèâàåìîé
êðîâüþ. Îáíàðóæåííîå ìíîãèìè àâòîðàìè ïîâûøå-
íèå óðîâíåé ñûâîðîòî÷íîãî æåëåçà è ñûâîðîòî÷íîãî
ôåððèòèíà îòðàæàåò ïðîöåññ íàêîïëåíèÿ ìåòàëëà â
òêàíÿõ [1-5]. Ïîñòåïåííî íà÷èíàåòñÿ íàêîïëåíèå ãðà-
íóë ãåìîñèäåðèíà âî âíóòðåííèõ îðãàíàõ. Êîãäà æå-
ëåçîñâÿçûâàþùàÿ ñïîñîáíîñòü àïîôåððèòèíà èñòîùà-
åòñÿ, æåëåçî ìîæåò îáðàçîâûâàòü ñîåäèíåíèÿ ñ äðó-
ãèìè áåëêàìè, â íîðìå íå ñóùåñòâóþùèå, ÷òî âåäåò ê
íàðóøåíèþ ìåòàáîëèçìà êëåòîê è äåãåíåðàòèâíûì
èçìåíåíèÿì îðãàíîâ. Îñîáåííî ñòðàäàþò ïàðåíõèìà-
òîçíûå êëåòêè ïå÷åíè, ýíäîêðèííûõ îðãàíîâ, ñåðäöà.
Æåëåçî ãåìîãëîáèíà ïåðåëèòîé êðîâè äåïîíèðóåòñÿ â
ñåëåçåíêå ïîñëå åñòåñòâåííîé ñìåðòè ýðèòðîöèòîâ, à
âñîñàâøååñÿ â êèøå÷íèêå - íåïîñðåäñòâåííî â ïàðåí-
õèìàòîçíûõ êëåòêàõ [6].

Öåëüþ èññëåäîâàíèÿ ÿâèëàñü îöåíêà óðîâíÿ îáùèõ
çàïàñîâ è ñòåïåíè ïåðåãðóçêè æåëåçîì îðãàíèçìà áîëü-
íûõ áîëüøîé áåòà-òàëàññåìèåé äî è â ðàçíûå ñðîêè
ïîñëå ñïëåíýêòîìèè.

Ìàòåðèàë è ìåòîäû. Îáìåí æåëåçà èññëåäîâàëñÿ â
äèíàìèêå - íåïîñðåäñòâåííî äî ñïëåíýêòîìèè è â ðàç-
ëè÷íûå ñðîêè ïîñëå óäàëåíèÿ ñåëåçåíêè.

Äëÿ îöåíêè âëèÿíèÿ ñïëåíýêòîìèè íà îáìåí æåëåçà
èçó÷àëè óðîâåíü ñûâîðîòî÷íîãî æåëåçà (ÑÆ), îáùóþ
æåëåçîñâÿçûâàþùóþ ñïîñîáíîñòü ñûâîðîòêè (ÎÆÑÑ)
ñ âû÷èñëåíèåì êîýôôèöèåíòà íàñûùåíèÿ òðàíñôåð-
ðèíà (ÊÍÒ) è êîíöåíòðàöèþ ñûâîðîòî÷íîãî ôåððèòè-
íà (ÑÔ) íåïîñðåäñòâåííî äî ñïëåíýêòîìèè è íà 2-é, 7-
é, 15-é, 30-é äíè ïîñëå îïåðàöèè. Ýòè æå èññëåäîâàíèÿ
çàòåì ïðîâîäèëè îäèí ðàç â ãîä â òå÷åíèå 8-è ëåò.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïîêàçàòåëè îáìåíà
æåëåçà ó áîëüíûõ áîëüøîé áåòà-òàëàññåìèåé â áëè-
æàéøèå ñðîêè ïîñëå ñïëåíýêòîìèè ïðèâåäåíû â òàá-
ëèöå 1.

ÎÑÎÁÅÍÍÎÑÒÈ ÎÁÌÅÍÀ ÆÅËÅÇÀ Ó ÁÎËÜÍÛÕ ÁÎËÜØÎÉ
ÁÅÒÀ-ÒÀËÀÑÑÅÌÈÅÉ Â ÐÀÇËÈ×ÍÛÅ ÑÐÎÊÈ ÏÎÑËÅ ÑÏËÅÍÝÊÒÎÌÈÈ

Êàäûìîâà Ý.À.

ÀçÃÈÓÂ èì. À. Àëèåâà, Áàêó, Àçåðáàéäæàí

Òàáëèöà 1. Ïîêàçàòåëè îáìåíà æåëåçà ó áîëüíûõ áîëüøîé áåòà-òàëàññåìèåé ïîñëå ñïëåíýêòîìèè

Äíè ïîñëå îïåðàöèè 
Ïîêàçàòåëи Äî 

ñïëåíэêòîìèè 2-й äåíü 7-й äåíü 15-й äåíü 30-й äåíü 

43,7±0,8 38,6±0,6 37,4±0,7*** 36,6±0,7*** 37,7±0,6*** ÑÆ (ìêìîëü/ë) 
26,3-61,1 25,9-59,2 26,1-60,7 25,2-62,1 26,2-59,2 
59,2±0,5 51,0±0,5 51,6±0,5 60,2±0,5 60,7±0,5 ÎÆÑÑ 

(ìêìîëü/ë) 45,8-72,6 45,6-72,4 44,9-72,3 45,1-71,3 45,2-72,2 
73,3±0,7 63,2±0,6*** 60,7±0,7*** 60,8±0,7*** 62,1±0,6*** ÊÍÒ (%) 
56,1-91,5 55,2-89,2 56,7-91,5 55,4-94,4 55,8-89,6 
535±13,8 491±12,1* 431±13,5*** 435±13,6*** 426±13,4*** ÑÔ (íã/ìë) 
170-900 170-812 172-890 174-896 17-881 

 ïðèìå÷àíèå: â ÷èñëèòåëå M±m: â çíàìåíàòåëå – ïðåäåë êîëåáàíèé; * – ð<0,05; *** – ð<0,001

Èçó÷åíèå îáìåíà æåëåçà ó áîëüíûõ áîëüøîé áåòà-
òàëàññåìèåé â áëèæàéøèå ñðîêè ïîñëå ñïëåíýêòî-
ìèè ïîêàçàëî, ÷òî íà 2-é äåíü ïîñëå îïåðàöèè îò-
ìå÷àåòñÿ äîñòîâåðíîå ñíèæåíèå óðîâíÿ ÑÆ ñ
43,7±0,8 äî 38,6±0,6 ìêìîëü/ë (ð<0,001), óìåíüøå-
íèå çíà÷åíèÿ ÊÍÒ ñ 73,3±0,7 äî 63,2±0,6% (ð<0,001),
ïîíèæåíèå êîíöåíòðàöèè ÑÔ ñ 535±13,8 äî
491±12,1 íã/ìë (ð<0,05). Íà 7-é äåíü óêàçàííûå ïî-
êàçàòåëè ïðàêòè÷åñêè íå ìåíÿþòñÿ è ñîñòàâëÿþò
ñîîòâåòñòâåííî äëÿ ÑÆ, ÊÍÒ è ÑÔ 37,4±0,7
(ð<0,001), 60,7±0,7 (ð<0,001), 431±13,5 (ð<0,001).

Ïîêàçàòåëè îáìåíà æåëåçà íà 15-é äåíü ïðàêòè÷åñ-
êè íå îòëè÷àëèñü îò òàêîâûõ íà 7-é äåíü îïåðàöèè.
Ýòè ïîêàçàòåëè îñòàâàëèñü ïîíèæåííûìè è íà 30-
é äåíü ïîñëå îïåðàöèè, ñîñòàâëÿÿ ñîîòâåòñòâåííî
37,7±0,6 ìêìîëü/ë (ð<0,001), 62,1±0,6% (ð<0,001)
è 426±13,4 íã/ìë (ð<0,001). Ïîêàçàòåëè ÎÆÑÑ ïîñ-
ëå îïåðàöèè óâåëè÷èâàëèñü, îäíàêî íåçíà÷èòåëü-
íî è ñòàòèñòè÷åñêè áûëè íåäîñòîâåðíû.

Àíàëèç ïîêàçàòåëåé îáìåíà æåëåçà ó áîëüíûõ áîëüøîé
áåòà-òàëàññåìèåé â îòäàëåííûå ñðîêè ïîñëå ñïëåíýê-
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òîìèè ïîêàçàë (òàáëèöà 2), ÷òî ïîíèæåííûå ïîêàçàòå-
ëè óðîâíåé ÑÆ è ÊÍÒ ñîõðàíÿþòñÿ â òå÷åíèå ãîäà, à
ïîêàçàòåëü ÑÔ - â òå÷åíèå 2-õ ëåò. Ïîêàçàòåëü ÑÆ íà 2-
é ãîä ñîñòàâëÿåò, â ñðåäíåì, 42,5±0,7 ìêìîëü/ë è ïî÷òè
äîñòèãàåò ïðåäñïëåíýêòîìè÷åñêîãî óðîâíÿ. Çàòåì åæå-

ãîäíûé ðîñò óêàçàííîãî ïîêàçàòåëÿ ïðîäîëæàåòñÿ è íà
4-é ãîä, ñîñòàâëÿåò 46,5±0,8 ìêìîëü/ë, ÷òî ïðåâûøàåò
óðîâåíü ÑÆ äî îïåðàöèè (ð<0,01). Íà âîñüìîé ãîä îáñëå-
äîâàíèÿ ñîäåðæàíèå ÑÆ äîñòèãàåò 55,5±1,8 ìêìîëü/ë
(ð<0,001), ÷òî íà 27% âûøå èñõîäíîãî óðîâíÿ.

Òàáëèöà 2. Ïîêàçàòåëè îáìåíà æåëåçà ó áîëüíûõ áîëüøîé
áåòà-òàëàññåìèåé â îòäàëåííûå ñðîêè ïîñëå ñïëåíýêòîìèè

Ãîäû ïîñëå ñïëåíэêòîìèè Ïîêàçà-
òåëè 1-й 2-й 3-й 4-й 5-й 6-й 7-й 8-й 

38,9± 
0,7*** 

42,5± 
0,7 

44,7± 
0,7 

46,5± 
0,8* 

48,2± 
0,8*** 

49,9± 
0,9*** 

53,4± 
1,1*** 

55,5± 
1,8*** ÑÆ 

(ìêìîëü/ë 26,4-61,2 26,2-61,2 27,1-61,1 26,9-60,9 27,3±62,1 27,9-62,3 28,2-64,2 29,7-63,9 
58,8± 

0,5 
58,9± 

0,5 
58,7± 

0,6 
58,2± 

0,5 
58,6± 

0,6 
58,0± 

0,7 
57,6± 

0,9 
59,5± 

1,0 ÎÆÑÑ 
(ìêìîëü/ë 45,3-72,3 45,2-72,6 44,7-72,7 45,1-71,3 45,1-72,1 44,0-72,0 43,9-71,3 46,1-72,9 

66,2± 
0,7*** 

72,2± 
0,8 

76,1± 
0,8** 

79,8± 
0,8*** 

82,7± 
1,0*** 

87,4± 
1,1*** 

92,3± 
1,1*** 

95,3± 
1,1*** ÊÍÒ (%%) 

56,2-92,6 56,0-92,4 56,7-93,5 56,8-94,0 54,9-97,7 57,0-98,6 62,7-97,7 64,2-93,2 
441± 

13,8*** 
467± 

13,6*** 
503± 
15,4 

580± 
16,2* 

595± 
16,5** 

621± 
18,9** 

634± 
23,7** 

584± 
24,5*** ÑÔ (íã/ìë) 

170-902 172-892 176-908 178-902 182-916 184-928 188-932 196-946 
 
ïðèìå÷àíèå: â ÷èñëèòåëå - M±m; â çíàìåíàòåëå - ïðåäåë êîëåáàíèé; * – ð<0,05; ** - ð<0,01; *** – ð<0,001
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SUMMARY

PECULIARITIES OF IRON METABOLISM IN PA-
TIENTS WITH BETA – THALASSEMIA AT DIF-
FERENT PERIODS AFTER SPLENECTOMY

Kadimova E.

A. Aliev Azerbaidjan State Institute of Physician’s Profes-
sional Improvement, Baku, Azerbaidjan

Often thalassaemia patients have significant iron stores.
The present research has been conducted to estimate a

Çíà÷åíèå ÊÍÒ â òå÷åíèå ãîäà îñòàåòñÿ ïîíèæåííûì,
ñîñòàâëÿÿ 66,2±0,7% ñïóñòÿ ãîä ïîñëå îïåðàöèè
(ð<0,001) è äîñòèãàåò ïðåäîïåðàöèîííîãî óðîâíÿ – íà
2-é ãîä ïîñëå ñïëåíýêòîìèè, ðàâíÿÿñü 72,2±0,8, çàòåì
ïîñòåïåííî óâåëè÷èâàåòñÿ è íà 3-é ãîä äîñòîâåðíî
ïðåâûøàåò ïðåäîïåðàöèîííûé óðîâåíü, à íà 8-é ãîä
äîñòèãàåò, â ñðåäíåì, 95,3±1,1%, ÷òî íà 30% ïðåâû-
øàåò èñõîäíîå çíà÷åíèå ÊÍÒ.

Êîíöåíòðàöèÿ ÑÔ äîñòèãàåò ïðåäîïåðàöèîííîãî óðîâ-
íÿ òîëüêî íà 3-é ãîä ïîñëå îïåðàöèè, ñîñòàâëÿÿ
503±15,4, à íà÷èíàÿ ñ 4-ãî ãîäà îíà äîñòîâåðíî ïðå-
âûøàåò ïðåäîïåðàöèîííîå çíà÷åíèå (580±16,2 íã/ìë,
ð<0,05), çàòåì ñ êàæäûì ãîäîì ïîñòåïåííî óâåëè÷è-
âàåòñÿ è íà 7-é ãîä íà 19% ïðåâûøàåò èñõîäíûé óðî-
âåíü, ñîñòàâëÿÿ 634±24,5 íã/ìë (ð<0,001).

Ñëåäóåò îòìåòèòü, ÷òî ïðè áîëüøîé áåòà-òàëàññåìèè
çíà÷åíèå ÎÆÑÑ íà âñåì ïðîòÿæåíèè íàáëþäåíèÿ äî-
ñòîâåðíî íå ìåíÿåòñÿ.

Òàêèì îáðàçîì, ïðîâåäåííûå èññëåäîâàíèÿ ïî èçó÷å-
íèþ îáìåíà æåëåçà ó áîëüíûõ áîëüøîé áåòà-òàëàññå-
ìèåé äî è ïîñëå ñïëåíýêòîìèè ñâèäåòåëüñòâóþò î ïî-
ëîæèòåëüíîì âëèÿíèè óäàëåíèÿ ñåëåçåíêè íà áàëàíñ
æåëåçà. Îòìå÷àåòñÿ çíà÷èòåëüíîå è äëèòåëüíîå óìåíü-
øåíèå èçáûòêà æåëåçà, âûðàæàþùååñÿ â óìåíüøåíèè
óðîâíÿ ñûâîðîòî÷íîãî æåëåçà, çíà÷åíèÿ êîýôôèöèåíòà
íàñûùåíèÿ òðàíñôåððèíà è êîíöåíòðàöèè ñûâîðîòî÷-
íîãî ôåððèòèíà.
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level of the overall store and degree of an iron over-
load in patients suffering from beta-thalassemia in pre-
and post-surgery periods (pre-surgery, and to the sec-
ond, seventh, fifteenth, and thirtieth days) after splenec-
tomy. Observation was conducted once a year. The ob-
servation period was eight years. The analysis of pa-
rameters of iron metabolism in patients with beta-tha-
lassemia in the distant period of time after splenecto-
my showed that the decrease of serum iron level and
index of transferrin saturation was unchanged during
the first year. The index of serum ferittin was unchanged

during two years. SFT value remained reduced within
a year; two years after splenectomy this parameter
reached a preoperative level. The index of total serum
coupling capacity remaind unchanged during the whole
period of observation.

The research revealed, that splenectomy has a positive
effect on iron balance.

Key words: beta-thalassemia, splenectomy, iron me-
tabolism.

ÐÅÇÞÌÅ

ÎÑÎÁÅÍÍÎÑÒÈ ÎÁÌÅÍÀ ÆÅËÅÇÀ Ó ÁÎËÜÍÛÕ ÁÎËÜØÎÉ
ÁÅÒÀ-ÒÀËÀÑÑÅÌÈÅÉ Â ÐÀÇËÈ×ÍÛÅ ÑÐÎÊÈ ÏÎÑËÅ ÑÏËÅÍÝÊÒÎÌÈÈ

Êàäûìîâà Ý.À.

ÀçÃÈÓÂ èì. À. Àëèåâà, Áàêó, Àçåðáàéäæàí

Â ðàáîòå ïðîâåäåíà îöåíêà óðîâíÿ îáùèõ çàïàñîâ è
ñòåïåíè ïåðåãðóçêè îðãàíèçìà æåëåçîì áîëüíûõ áîëü-
øîé áåòà-òàëàññåìèåé äî è íà 2-é, 7-é, 15-é è 30-é
äíè ïîñëå ñïëåíýêòîìèè. Íàáëþäåíèÿ ïðîâîäèëè îäèí
ðàç â ãîä â òå÷åíèå 8-è ëåò. Àíàëèç äàííûõ îáìåíà
æåëåçà ó áîëüíûõ áîëüøîé áåòà-òàëàññåìèåé â îòäà-
ëåííûå ñðîêè ïîñëå ñïëåíýêòîìèè ïîêàçàë, ÷òî ñíè-
æåííûå ïîêàçàòåëè óðîâíÿ ñûâîðîòî÷íîãî æåëåçà è
çíà÷åíèÿ êîýôôèöèåíòà íàñûùåíèÿ òðàíñôåððèíà
(ÊÍÒ) ñîõðàíÿþòñÿ â òå÷åíèå ãîäà, à ïîêàçàòåëü ñû-
âîðîòî÷íîãî ôåððèòèíà - â òå÷åíèå 2-õ ëåò, ÊÍÒ äîñ-
òèãàåò ïðåäîïåðàöèîííîãî óðîâíÿ íà 2-é ãîä ïîñëå
ñïëåíýêòîìèè. Ïîêàçàòåëü îáùåé æåëåçîñâÿçûâàþùåé

ñïîñîáíîñòè ñûâîðîòêè íà âñåì ïðîòÿæåíèè íàáëþ-
äåíèÿ äîñòîâåðíî íå ìåíÿåòñÿ.

Òàêèì îáðàçîì, ïðîâåäåííûå èññëåäîâàíèÿ ïî èçó÷å-
íèþ îáìåíà æåëåçà ó áîëüíûõ áîëüøîé áåòà-òàëàññå-
ìèåé äî è â ðàçëè÷íûå ñðîêè ïîñëå ñïëåíýêòîìèè
ñâèäåòåëüñòâóþò, ÷òî óäàëåíèå ñåëåçåíêè îêàçûâà-
åò ïîëîæèòåëüíîå âëèÿíèå íà áàëàíñ æåëåçà. Îòìå-
÷àåòñÿ çíà÷èòåëüíîå è äëèòåëüíîå óìåíüøåíèå èç-
áûòêà æåëåçà, âûðàæàþùååñÿ â ïîíèæåíèè óðîâíÿ
ñûâîðîòî÷íîãî æåëåçà, çíà÷åíèÿ êîýôôèöèåíòà íà-
ñûùåíèÿ òðàíñôåððèíà è êîíöåíòðàöèè ñûâîðîòî÷-
íîãî ôåððèòèíà.
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Die Herzinsuffizienz ist heute eine der häufigsten
Erkrankung, insbesondere bei älteren Menschen, und zwar
mit steigender Tendenz. Bei >65 Jährigen ist diese
Krankheit heute schon die häufigste Ursache für eine
Krankenhausbehandlung. Trotz groβer Fortschritte ist die
Prognose des Herzinsuffizienten Patienten weiterhin ernst
und entspricht in fortgeschrittenen Stadien der einer
bösartigen Erkrankung. Die Diagnose der Herzinsuffizienz
ist insbesondere in den Anfangsstadien nicht immer
einfach, da die Symptomatik nur gering ausgeprägt ist oder
sogar vollständig fehlt bzw. sehr unspezifisch ist. Deshalb
werden Frühstadien häufig übersehen oder verspätet
diagnostiziert, mit den sich daraus ergebenden
Konsequenzen für die Behandlung [1,12].

Bei der Herzinsuffizienz handelt es sich um ein eigenes
Krankheitsbild, sondern ein Syndrom, genauer gesagt, um
ein komplexes Syndrom als Folge einer strukturellen und
funktionellen Störung des Herzmuskels. Dies könne,
sowohl zu einer systolischen als auch diastolischen
Funktionsstörung führen. Bei der Diastolischen
Herzinffizienz handelt es sich keineswegs um eine seltene
Erkrankung. Auch stehe die diastolische Funktionsstörung
immer am Anfang der Pathogenese einer diastolischen
Herzinsuffizienz münde schliβlich in eine systolischen
Herzinsuffizienz [1].

Epidemiologie: Nach neueren Studienergebnissen ca. bei
30-50% der Patienten mit typischen Symptomen einer
Herzinsuffizienz liegt der Erkrankung eine primär
diastolische Funktionsstörung bei noch normaler
systolischen Ejektionsfraktion (EF >50%) zugrunde [1,10,
11]. Die Inzidenz der diastolischen Herzinsuffizienz ist
Altersabhängig [10,11]. Die Framingham-Studie Daten
zeigen, dass diastolische Herzinsuffizienz insbesondere
Frauen betrifft. Wird die diastolische Dysfunktion
frühzeitig diagnostiert und adequat behandelt, verhindert
die Progression der Erkrankung und ist die Prognose
besser als bei der systolischen Dysfunktion [2,3,6,15].

Die Mortalitätsrate der Patienten mit isolierter
diastolischen Dysfunktion liegt mit ca. 13% signifikant
über jener der Normalbevölkerung, ist aber niedriger
gegenüber Patienten mit erniedrigter EF [1,2,13,15].
Bezüglich der Morbidität scheinen sich herzinsuffizienzte
Patienten mit noch normaler EF von jenen mit reduzierter
EF jedoch kaum zu unterscheiden. So ist bei beiden
Gruppen kein Unterschied in der Hospitalisationsrate und
der Abnahme der Balastungstoleranz, ein Maβ für die
Lebensqualität, nachzuweisen [9,12].

Ethiologie und Pathophysiologie: Die diastolische
Herzinsuffizienz ist mit den typischen kardiovaskulären
Volkserkrankungen assoziert: linksventrikuläre
Hypertrophie bei arterieller Hypertronie, Diabetes
mellitus, koronare Herzerkrankung und Schlafapnoe
[11,16]. Weitere Erkrankungen, die zu einer
Herzinsuffizienz mit erhaltener linksventrikulärer
Ejektionsfraktion führen konne, sind in 2 ausgeführt
[6,17]. Veränderungen in allen 3 Kompartimenten des
Herzens, der extrazellulären Matrix, dem kontraktilen
Apparat der Muskelzelle und bezüglich der Gefäβfunktion,
können eine diastolische Dysfunktion hervorrufen. Viele
dieser Veränderungen stehen unter dem Einfluβ des Renin-
Angiotensin-Aldosteron-Systems, was daher auch
therapeutische konsequenzen hat [16].

Hämodynamisch ist die diastolische Herzinsuffizienz
dürch eine frühdiastolische Relaxations- und
spätdiastolischen Dehnbarkeitsstörung des linken
Ventrikels charakterisiert, was zu einer erhohten
Steifigkeit des Herzens führt [18]. Der linke Ventrikel
kann Blut bei nidrigen linksatrialen Drücken nur
unzureichend aufnehmen. Die ventrikuläre Füllung ist
verlangsamt oder unvollständig [11]. Kompensatorisch
sind dabei nun erhöhte Drücke nötig, um die Kammer
füllen zu können. Absolut gesehen wird weniger Blut
aufgenommen, der linksventrikuläre enddiastolische
Druck steigt (>16mmHg), ausgehend davon steigt auch
der Druck im kleinen Kreislauf an. Das kann z.b. bei
einer hypertensiven Krise zum Lungenödem führen und
somit klinisch nicht von einer systolischen
Herzinsuffizienz unterscheiden werden [16].
Schematisch vereinfacht kann die systolische
Dysfunktion als Unvermögen der kontraktilen
Myofilamente, sich adäquat gegen eine Last zu
verkürzen, charakterisiert werden. Im gegensatz dazu
kehren bei der diastolischen Dysfunktion die
kontrahierten Myofibrilen nicht ausreichend schnell oder
nur inkomplett zu ihrer Ausgangslänge zurück [11].

Definition: Das Syndrom der diastolischen Herzinffizienz
wurde in den Ausföhrungen der European Study Group
on Diastolic Heart Failure festgelegt [5] und setzt sich
folgender Trias zusammen:

1. Klinischer Symptompkomplex der Herzinsuffizienz
(z.B. Belastungsdyspnoe, Lungenödem).
2. Normale oder gering eingeschränkte EF bis >45%.
3. Nachweis einer linksventrikulären Dysfunktion mit
einer abnormalen, linksventrikulären isovolumetrischen

DIASTOLISCHE DYSFUNKTION UND DIASTOLISCHE HERZINSUFFIZIENZ

Katamadze N., Kiknadze M.

Staatliche Medizinische Universität Tbilissi, Departament für Innere Medizin
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Relaxation, einer verlangsamten Füllung und/oder einer
verminderten Dehnungsfähigkeit

Diagnostik: Die diastolische Herzinsuffizienz lässt sich
klinisch und radiologisch nicht von der systolischen
Herzinsuffizienz unterscheiden. Doch die sichere
Diagnose diastolischer Herzinsuffizienz ergibt sich aus den
klinischen Zeichen einer Herzinsuffizienz bei normaler
linksventrikulären systolischen Funktion und zusätzlich
Nachweis einer diastolischen Funktionsstörung. Die
Diagnostik der diastolischen Funktion ist komplex und
bedarf oft eines multiplen Ansätzes von verschiedenen und
sich ergänzenden Verfahren. Im Alltag erfolgt sie oft als
Ausschlussdiagnose [10,16]. Gründsätzlich muss die noch
asymptomatische diastolische Dysfunktion von einer
klinisch manifesten diastolischen Herzinsuffizienz
unterschieden werden [11].

Herzkatheterdiagnostik: Die invasive Links- bzw. Re-
chtsherzkatheteruntersuchung galt bisher als „Gold-
Standart” in der Diagnostik der diastolischen Funktion-
sstörung. Simulante Messungen von Druck, Volumen
und linksventrikulärer Geometrie können während des
gesamten Herzzyklus ermittelt werden. Der Nachweis
von mindestens einer der nachfolgenden hämodyna-
mischen Veränderungen gilt (bei Ausschluss anderer
Ursachen) als beweisend für eine diastolische Dysfunk-
tion [2,4]: 1. Erhöhung des enddiastolischen Drucks
(>16 mmHg) oder pulmonalkapillären Verschlussdrucks
(>12 mmHg in Ruhe) 2. Verminderung der Druckab-
fallgeschwindigkeit (<1100 mmHg) 3. Verlängerung der
Zeitkonstante des isovolumetrischen LV Druckabfalls
(>48 ms) 4. Verminderung der schnellen frühdiasto-
lischen Füllungsrate (<160 ml/s/m2) 5. Zunahme der
LV oder myokardialen Steifigkeit in der Diastole (LV
Steifigkeitskonstante >0,27, myokardialen Steifigkeit-
skonstante >16).

Echokardiographie: Mitral-Dopplerfluss-Messung lässt
sich grüngsätzlich eine echokardiographische Schwere-
gradeinteilung der diastolischen Funktionsstörung vorneh-
men, wobei vier Kategorien unterscheiden werden [4]:

1) Normales Füllungsmuster (Schweregrad 0): normale
diastolische Funktion (EE/A>1).
2) Verzögerte Relaxation oder Diastolische Abnormal-
ität (Schweregrad I): Relaxationsstörung mit einem um-
gekehrten E/A Verhältnis <1 und verlängerten Dezeler-
ationszeit.
3) Pseudonormalisirung (Schweregrad II): Verhältnis
E/A>1, Ubergang zur restriktiven Funktionsstörung. Eine
im Vergleich zur A-Welle echokardiographisch überhöhte
E-Welle kann durch eine Bestimmung der Pulmonal-
venengeschwindigkeit von einer regulären diastolischen
Funktion mit einem normalen E/A – Verhältnis unter-
schieden werden.

4) Restriktive Funktionsstörung (Schweregrad III): Hier-
bei ist entscheidend, ob dürch parmakologische Interven-
tionen, z.B. durch die Gabe von Nitroptusid, eine Revers-
ibilität nachgewiesen werden kann, die dürch die Induk-
tion einer Relaxationsstörung oder einer Pseudonormal-
isierung demaskiert. Anderenfalls handelt es sich um eine
nichtreversible Relaxation, die eine Indikation zur Herz-
transplantation darstellen kann.

Es ist zu beachten, dass diese Parameter der diastolischen
Funktion jedoch altersabhängigen Veränderungen unter-
liegen und die Spezifität der im Pulmonalvenenfluss-Dop-
pler erhobenen Einzelparameter im Gegensatz zu denen
aus der Herzkatheterdiagnostik mit ca. 40-60% zu gering
ist, um sicher die Diagnose der diastolischen Dysfunk-
tion zu erfassen [19]. Mittlerweile stehen auch zwei neue
echokardiographische Techniken wie z.B. Gewebe – Dop-
pler –(TDI) und Farbdoppler-M-Mode-Echokardiographie
zur Vefügung.

Magnet-Resonanz-Tomographie: Mit dieser Methode kön-
nen die LV-Geometrie und die LV-Funktion genauer als
im Echo bestimmt werden. Auch Dopplerflussmessungen
sind heute analysierbar. Moderne Techniken können weiter
die Kontraktion und Relaxation genau analysieren [14].
Ob dieses Phänomen sogar eine wesentliche Erklärung
der diastolischen Herzinsuffizienz sein können, bleibt
abzuwarten.

Natriuretische Peptide (BNP/NT-proBNP): Bei Patienten
mit normaler EF ist eine Bestimmung des BNP/NT-proB-
NP-Wertes sinnvoll, um den klinischen Verdacht einer
diastolischen Herzinsuffizienz zu untermauern. Doch in
der letzten Zeit wird immer mehr die Rolle des Herzin-
suffizienzmarkers B-Typ natriuretisches Peptid (BNP) und
dessen biologisch inaktives Fragment (NT-proBNP) dis-
kutiert [8]. Mit den BNP/NT-proBNP stehen jetzt Biomar-
ker zur Verfügung, die nur diagnostischen Möglichkeiten
erweitern und deshalb als putative Labortest auch in die
offiziellen Leitlinien zur Diagnostik der Herzinsuffizienz
aufgenohmen werden. [1]. Eine Unterscheidung alleine
durch diesen Laborwert und damit eine Differentialdiag-
nose zwischen systolischer und diastolischer Herzinsuf-
fizienz ist jedoch nicht möglich [16]. Aber er ermöglicht
die Differenzierung gegenüber einer nicht kardial, z.B.
pulmonal bedingten Dyspnoe, die nicht mit einer BNP-
Werterhöhung einhergeht [7,11].
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SUMMARY

DIASTOLIC DYSFUNCTION AND DIASTOLIC
HEART FAILURE

Katamadze N., Kiknadze M.

Tbilisi State Medical University, Department of Internal
Medicine

There are frequent clinical Cases in Cardiological prac-
tice when cardiac failure develops together with nor-
mal systolic function of left ventricle. In these patients
after revealing the diastolic dysfunction the heart di-
astolic failure is diagnosed, but in frequent cases this
diagnosis is based on exclusion method. According to
Framingham data the number of patients with clinical-
ly manifested diastolic dysfunction is high; it is age-
dependent and reveals in women mostly; that means
that the problem is social as well as medical one. Thus
the study of pathogenesis, diagnostic and treatment
opportunities of heart diastolic insufficiency is of great
actuality. The present article reviews the studies relat-
ed to the problem abovementioned.

Key words: review, left ventricle, diastolic dysfunc-
tion, systolic dysfunction, diastolic heart failure, systo-
lic heart failure.

ÐÅÇÞÌÅ

ÄÈÀÑÒÎËÈ×ÅÑÊÀß ÄÈÑÔÓÍÊÖÈß È ÄÈÀÑ-
ÒÎËÈ×ÅÑÊÀß ÑÅÐÄÅ×ÍÀß ÍÅÄÎÑÒÀÒÎ×-
ÍÎÑÒÜ

Êàòàìàäçå Í.À, Êèêíàäçå Ì.Ï.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò, äåïàðòàìåíò âíóòðåííåé ìåäèöèíû

Öåëüþ èññëåäîâàíèÿ ÿâèëñÿ àíàëèç ñîâðåìåííûõ ëè-
òåðàòóðíûõ äàííûõ î äèàñòîëè÷åñêîé äèñôóíêöèè è
äèàñòîëè÷åñêîé ñåðäå÷íîé íåäîñòàòî÷íîñòè. Àíàëèç
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ðåòðîñïåêòèâíûõ è òåêóùèõ ëèòåðàòóðíûõ èñòî÷íè-
êîâ ïîçâîëÿåò íàì ñäåëàòü ñëåäóþùèå âûâîäû: äèàñ-
òîëè÷åñêàÿ äèñôóíêöèÿ ëåâîãî æåëóäî÷êà (ËÆ) è äè-
àñòîëè÷åñêàÿ ñåðäå÷íàÿ íåäîñòàòî÷íîñòü íå ÿâëÿþò-
ñÿ ýêâèâàëåíòíûìè ïîíÿòèÿìè; ñî÷åòàííîñòü äèàñòî-
ëè÷åñêîé äèñôóíêöèè ËÆ, ñîõðàíåííîé ôðàêöèè âûá-
ðîñà ËÆ è êëèíè÷åñêîé ìàíèôåñòàöèè ñåðäå÷íîé íå-
äîñòàòî÷íîñòè óêàçûâàåò íà äèàãíîç èçîëèðîâàííîé
äèàñòîëè÷åñêîé íåäîñòàòî÷íîñòè ñåðäöà; äèàñòîëè-

÷åñêàÿ äèñôóíêöèÿ ËÆ äîëãîå âðåìÿ îñòàåòñÿ àñèìï-
òîìàòè÷íîé. Ñâîåâðåìåííàÿ åå äèàãíîñòèêà è ëå÷åíèå
âàæíû äëÿ óñòðàíåíèÿ íåîáðàòèìîé ñòðóêòóðíîé ïå-
ðåñòðîéêè è ñèñòîëè÷åñêîé äèñôóíêöèè ËÆ. Äëÿ äè-
àãíîñòèðîâàíèÿ äèàñòîëè÷åñêîé ñåðäå÷íîé íåäîñòàòî÷-
íîñòè â êàæäîäíåâíîé ïðàêòèêå è óñòàíîâëåíèÿ ñòåïå-
íè åå òÿæåñòè ñóùåñòâåííûì ÿâëÿåòñÿ îïðåäåëåíèå
BNP/BNP-proBNP è ïîëíîöåííûé ýõîêàðäèîãðàôè÷åñ-
êèé àíàëèç äèàñòîëè÷åñêîé äèñôóíêöèè ËÆ.

ÎÑÎÁÅÍÍÎÑÒÈ  ÃÅÌÎÄÈÍÀÌÈÊÈ È ÁÈÎÝËÅÊÒÐÈ×ÅÑÊÎÉ
ÀÊÒÈÂÍÎÑÒÈ ÌÎÇÃÀ Ó ÁÎËÜÍÛÕ ÃÈÏÅÐÏÐÎËÀÊÒÈÍÅÌÈÅÉ

Áåãëàðÿí Ã.À., Àñðÿí Í.Ñ.

Öåíòð ïëàíèðîâàíèÿ ñåìüè è ñåêñóàëüíîãî çäîðîâüÿ; Åðåâàíñêèé ãîñóäàðñòâåííûé
ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà àêóøåðñòâà è ãèíåêîëîãèè; Öåíòð çäîðîâüÿ “Íîð Àðàáêèð”

Ìíîãîîáðàçèå è âûðàæåííîñòü êëèíè÷åñêèõ ñèìïòî-
ìîâ ïðè ãèïåðïðîëàêòèíåìèè (ÃÏÐË) ñâèäåòåëüñòâó-
þò î íàëè÷èè ãëóáîêèõ ïàòîëîãè÷åñêèõ èçìåíåíèé êàê
âî âñåõ çâåíüÿõ ãèïîòàëàìî-ãèïîôèçàðíî-ÿè÷íèêîâîé
ñèñòåìû è îðãàíàõ-ìèøåíÿõ, òàê è â äðóãèõ îðãàíàõ è
ñèñòåìàõ, ÷òî ïðèâîäèò ê íàðóøåíèþ ðåïðîäóêòèâíîé
ôóíêöèè è îáùåñîìàòè÷åñêèõ, ìåòàáîëè÷åñêèõ è íå-
âðîëîãè÷åñêèõ ðàññòðîéñòâ â öåëîì.

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå
õàðàêòåðà ýëåêòðè÷åñêîé áèîàêòèâíîñòè ìîçãà è åãî
ãåìîäèíàìèêè ó áîëüíûõ ôóíêöèîíàëüíîé è îðãàíè-
÷åñêîé ãèïåðïðîëàêòèíåìèåé.

Ìàòåðèàë è ìåòîäû. Îáñëåäîâàíû 28 áîëüíûõ ñ ÃÏÐË
â âîçðàñòå îò 17-è äî 38-è ëåò (â ñðåäíåì 26,4±0,55 ëåò).
Óðîâåíü ïðîëàêòèíà (ÏÐË) êîëåáàëñÿ â ïðåäåëàõ îò 25,7
ng/ml äî 475,0 ng/ml. Ñðåäíÿÿ ïðîäîëæèòåëüíîñòü çà-
áîëåâàíèÿ ñîñòàâëÿëà 6,05±0,4 ëåò. Â êëèíè÷åñêîé êàð-
òèíå îáðàùàëè íà ñåáÿ âíèìàíèå èçìåíåíèÿ â âåãåòà-
òèâíîé íåðâíîé ñèñòåìå, ïñèõîýìîöèîíàëüíîì ñòàòó-
ñå è ñåêñóàëüíîé ñôåðå. Âåãåòîñîñóäèñòûå íàðóøåíèÿ
ïðîÿâëÿëèñü â êîëåáàíèÿõ àðòåðèàëüíîãî äàâëåíèÿ, ãî-
ëîâîêðóæåíèè, ãîëîâíîé áîëè (76,9%), áûñòðîé óòîì-
ëÿåìîñòè, ñëàáîñòè (34,6%). Êàæäàÿ âòîðàÿ ïàöèåíòêà
(52,5%) ïðåäúÿâëÿëà æàëîáû íà èçìåíåíèÿ â ñåêñóàëü-

íîé ñôåðå (ñíèæåíèå ëèáèäî), âîçíèêàþùèå ó áîëü-
øèíñòâà (90,6%) â íà÷àëå çàáîëåâàíèÿ. Áîëüøèíñòâî
ïàöèåíòîê æàëîâàëèñü íà ïñèõîýìîöèîíàëüíûå íàðó-
øåíèÿ - âûðàæåííóþ ðàçäðàæèòåëüíîñòü (66,9%), áåñ-
ïîêîéñòâî, ñîñòîÿíèå òðåâîãè è ïîäàâëåííîñòè (73%),
ãðàíè÷àùèå ñ ñîöèàëüíîé äèçàäàïòàöèåé è ïðèâîäÿ-
ùèå ê ñîöèàëüíûì è ñåìåéíûì êîíôëèêòàì.

ÝÝÃ ðåãèñòðèðîâàëè íà ÷åðíèëüíîïèøóùåì ýíöå-
ôàëîãðàôå ôèðìû "Nihon Conden" (ßïîíèÿ). Ïðè-
ìåíÿëè áè- è ìîíîïîëÿðíûå îòâåäåíèÿ. Ýëåêòðîäû
ðàñïîëàãàëè â ëîáíûõ, çàòûëî÷íûõ, öåíòðàëüíûõ òå-
ìåííûõ è âèñî÷íûõ îáëàñòÿõ ãîëîâíîãî ìîçãà. Ãå-
ìîäèíàìèêó ìîçãà èññëåäîâàëè îáùåïðèíÿòûì ðåýí-
öåôàëîãðàôè÷åñêèì ìåòîäîì.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïðè èçó÷åíèè áèîýëåê-
òðè÷åñêîé àêòèâíîñòè ìîçãà ó îáñëåäîâàííûõ áîëü-
íûõ áûëè âûäåëåíû 4 òèïà ýíöåôàëîãðàìì.

Ó 3-õ ïàöèåíòîê ñ ôóíêöèîíàëüíîé ÃÏÐË ïðè I òèïå
óñòàíîâëåíà íèçêîàìïëèòóäíàÿ, ïåðèîäè÷åñêè "ïëîñ-
êàÿ" àêòèâíîñòü, îäèíî÷íûå êîëåáàíèÿ α-ðèòìà àìï-
ëèòóäîé â ïðåäåëàõ 20 ìÃö ñî ñãëàæåííûì ïðîñòðàí-
ñòâåííûì ðàñïðåäåëåíèåì è β-àêòèâíîñòü ðàçíîãî äè-
àïàçîíà ÷àñòîò (16-22Ãö è 24-32 Ãö), ñ àìïëèòóäîé íå
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áîëåå 15 ìêÂ âî âñåõ îáëàñòÿõ ñ àêöåíòîì â ïåðåäíèõ
îòäåëàõ ìîçãà â âèäå “ùåòîê àêòèâíîñòè” (ðèñ. 1).

Ñëåäîâàòåëüíî, äëÿ ÝÝÃ 1 òèïà õàðàêòåðíû ðåäóêöèÿ
α-ðèòìà â âèäå ðåçêîãî ñíèæåíèÿ åãî èíäåêñà è àìï-
ëèòóäû, ÷òî õàðàêòåðèçóåò äèôôóçíîå èçìåíåíèå àê-
òèâíîñòè êîðû áîëüøèõ ïîëóøàðèé, à òàêæå äèôôóç-
íûå èçìåíåíèÿ íà ðàçëè÷íûõ óðîâíÿõ ñòâîëà ìîçãà,
ãëàâíûì îáðàçîì, ñî ñòîðîíû ñðåäèííûõ ñòðóêòóð
ëèìáèêî-ãèïïîêàìïàëüíîãî óðîâíÿ, â îñíîâíîì, äî-
ôàìèíåðãè÷åñêèõ ïóòåé ìîçãà [5-7].

Ãåìîäèíàìèêà ìîçãà ó ýòèõ áîëüíûõ áûëà èçìåíåíà êàê
â áàññåéíå ñîííûõ, òàê è ïîçâîíî÷íûõ àðòåðèé. Òîíóñ
ìàãèñòðàëüíûõ àðòåðèé, ìåëêèõ àðòåðèé è àðòåðèîë áûë
ïîâûøåí ó âñåõ áîëüíûõ â îáîèõ áàññåéíàõ, êàê â ëå-
âîì, òàê è ïðàâîì ïîëóøàðèè. Äàâëåíèå â ïîñòêàïèë-
ëÿðàõ è âåíóëàõ ó âñåõ îáñëåäîâàííûõ áûëî ïîâûøå-
íî. Âåíîçíûé îòòîê çàòðóäíåí òîëüêî ó 2-õ áîëüíûõ.

II òèï ÝÝÃ áûë âûÿâëåí ó 17-è áîëüíûõ ñ ìèêðîàäå-
íîìîé ãèïîôèçà. Ðåãèñòðèðîâàëñÿ ãèïåðñèíõðîííûé
α-ðèòì ñ ÷àñòîòîé 9-13 Ãö ñ çàîñòðåííûìè âåðøèíà-

ìè (9 áîëüíûõ); íåóñòîé÷èâûé ïî ÷àñòîòå (2 áîëüíûõ),
çàìåäëåííûé - 8-9,5 Ãö - ó îñòàëüíûõ, ÷òî óêàçûâàåò
íà íåñáàëàíñèðîâàííîñòü àêòèâèðóþùèõ è äåçàêòè-
âèðóþùèõ âëèÿíèé íà êîðó, ïîñòóïàþùèõ èç ñèñòåì
ðåãóëÿöèè. Àìïëèòóäà α-ðèòìà ñîñòàâëÿëà 75-80 ìêÂ
ó 4-õ æåíùèí, ó îñòàëüíûõ - áîëåå 100-120 ìêÂ, à åãî
ïðîñòðàíñòâåííîå ðàñïðåäåëåíèå ó âñåõ íàáëþäàåìûõ
æåíùèí áûëî ñãëàæåíî. Âî âñåõ îáëàñòÿõ îòìå÷åíû
äèôôóçíûå ìåäëåííûå âîëíû (4-5 â ñåêóíäó) ñ àìï-
ëèòóäîé äî 60 ìêÂ. Ãåíåðàëèçîâàííî è áèëàòåðàëüíî
ðåãèñòðèðîâàëèñü ãðóïïû θ-àêòèâíîñòè, ó ïîëîâèíû
áîëüíûõ èõ àìïëèòóäà ïðåâûøàëà 85-100 ìêÂ
(ðèñ. 2). Ó 15-è èç 17-è áîëüíûõ âî âñåõ îáëàñòÿõ, ñ
àêöåíòîì â ïåðåäíèõ îòäåëàõ ìîçãà, íàáëþäàëèñü
âñïûøêè àêòèâíîñòè íå÷åòêîé ñòðóêòóðû, ïðåäñòàâ-
ëÿþùèå ñîáîé áåñïîðÿäî÷íî ÷åðåäóþùèåñÿ α- è
θ-êîëåáàíèÿ. Òàêèì îáðàçîì, ó áîëüíûõ ñ ÝÝÃ II òèïà
èìåëî ìåñòî ïîâûøåíèå ïðîöåññîâ âíóòðåííåé ñèíõ-
ðîíèçàöèè ïðè îñëàáëåíèè ïðîöåññîâ âíåøíåé ñèíõ-
ðîíèçàöèè, íàëè÷èå ïàòîëîãè÷åñêèõ ôîðì àêòèâíîñ-
òè â ðàçëè÷íûõ îáëàñòÿõ ìîçãà, ÷òî õàðàêòåðíî äëÿ
ïîðàæåíèÿ ñòðóêòóð äèýíöåôàëüíîé îáëàñòè ñ âîâëå-
÷åíèåì îáðàçîâàíèé ñòðèîïàëëèäàðíîãî êîìïëåêñà.

Ðèñ. 1. Õàðàêòåð ýëåêòðè÷åñêîé àêòèâíîñòè ìîçãà ó
áîëüíîé ÃÏÐË, I òèï ÝÝÃ

Ðèñ.2. Õàðàêòåð ýëåêòðè÷åñêîé àêòèâíîñòè ìîçãà ó
áîëüíîé ÃÏÐË, II òèï ÝÝÃ

Îáîçíà÷åíèÿ: F - ëîáíàÿ îáëàñòü; O - çàòûëî÷íàÿ;C - öåíòðàëüíàÿ; S - ëåâîå ïîëóøàðèå; D - ïðàâîå ïîëóøàðèå

Íà ðåîýíöåôàëîãðàììàõ áàññåéíà ñîííûõ àðòåðèé
ïóëüñîâîå êðîâåíàïîëíåíèå áûëî ïîâûøåíî ó 7-è ïà-
öèåíòîê â áàññåéíå ïîçâîíî÷íûõ àðòåðèé, ó 3-õ ñíè-
æåíî â áàññåéíå ñîííûõ àðòåðèé è ó 3-õ - â áàññåéíå
ïîçâîíî÷íûõ àðòåðèé. Òîíóñ ìåëêèõ àðòåðèé áûë ïî-
âûøåí ó 9-è, ïîíèæåí - ó 2-õ ïàöèåíòîê, â ïðåäåëàõ
íîðìû îñòàâàëñÿ ó 5-è æåíùèí. Äàâëåíèå â ïîñòêà-
ïèëëÿðàõ è âåíóëàõ áûëî ïîâûøåíî ó 6-è áîëüíûõ,
ïîíèæåíî - ó 2-õ è â ïðåäåëàõ íîðìû íàõîäèëîñü ó 4-õ
áîëüíûõ. Âåíîçíûé îòòîê çàòðóäíåí ó 5-è áîëüíûõ.

Òðåòèé òèï ÝÝÃ îòìå÷àëñÿ ó 9-è áîëüíûõ ÃÏÐË, òàêæå
îáóñëîâëåííîé íàëè÷èåì ìèêðîàäåíîìû ãèïîôèçà, è
õàðàêòåðèçîâàëñÿ íàëè÷èåì âî âñåõ îáëàñòÿõ ïëîõî îðãà-
íèçîâàííîãî α-ðèòìà, ÷àñòîòà êîòîðîãî êîëåáàëàñü â ïðå-
äåëàõ îò 9 äî 13 Ãö, ó 5-è - ñ çàîñòðåííûìè âåðøèíàìè

(ðèñ. 3). Àìïëèòóäà α-ðèòìà âàðüèðîâàëà â ïðåäåëàõ îò
40 äî 75 ìêÂ. Ïðîñòðàíñòâåííîå ðàñïðåäåëåíèå α-ðèò-
ìà ó 5-è áîëüíûõ áûëî ñòåðòî, à ó 4-õ ïàöèåíòîê ïåðèî-
äàìè áûëî íåîò÷åòëèâî.

Â ïåðåäíèõ îòäåëàõ îòìå÷àëèñü ãðóïïû θ-ðèòìà 5-7 â
ñåêóíäó ñ àìïëèòóäîé 70-75 ìêÂ. Ó 4-õ áîëüíûõ ñ
äëèòåëüíîñòüþ çàáîëåâàíèÿ áîëåå 8-è ëåò âî âñåõ îá-
ëàñòÿõ (ñ àêöåíòîì â ïåðåäíèõ îòäåëàõ ìîçãà) îòìå÷à-
ëèñü ó÷àñòêè âûñîêî÷àñòîòíîãî β-ðèòìà (24-32 Ãö) ñ
àìïëèòóäîé áîëåå 20-30 ìêÂ â âèäå “ùåòîê” àêòèâ-
íîñòè è ãðóïïû β-àêòèâíîñòè íèçêîãî ñïåêòðà ÷àñ-
òîò 16-20 Ãö, ñ àìïëèòóäîé äî 40 ìêÂ â ôîðìå âåðå-
òåí àêòèâíîñòè. Íà ðèòìè÷åñêóþ ôîòîñòèìóëÿöèþ â
äèàïàçîíå 9-18 Ãö âîçíèêàëà ðåàêöèÿ óñâîåíèÿ ðèòìà
ñâåòîâûõ ìåëüêàíèé; ó 5-è áîëüíûõ â äèàïàçîíå
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3-6 Ãö íàáëþäàëîñü óñèëåíèå ãðóïï ìåäëåííîé àê-
òèâíîñòè, ó îñòàëüíûõ - ðåàêöèÿ àêòèâàöèè. Íà ôîíå
ãèïåðâåíòèëÿöèè âîçðàñòàëà àìïëèòóäà êîëåáàíèé ïî
âñåìó ñïåêòðó ÷àñòîò, óâåëè÷èâàëîñü êîëè÷åñòâî ãðóïï
θ-ðèòìà è β-âåðåòåí. Ñëåäîâàòåëüíî, äëÿ áîëüíûõ ýòîé
ãðóïïû õàðàêòåðíû äåçîðãàíèçàöèÿ α-ðèòìà, ñíèæå-
íèå ïðîöåññîâ âíóòðåííåé ñèíõðîíèçàöèè ïðè óñèëå-
íèè ïðîöåññîâ âíåøíåé ñèíõðîíèçàöèè, ÷òî ÷àùå
âñòðå÷àåòñÿ ïðè äèñôóíêöèè ñòðóêòóð ìåçîäèýíöå-
ôàëüíîé îáëàñòè ñ âîâëå÷åíèåì îáðàçîâàíèé ñòðèî-
ïàëëèäàðíîãî êîìïëåêñà (ýìîöèîãåííûõ çîí ìîçãà)
[3,9,10].  Ïîäîáíûé òèï àêòèâíîñòè îáû÷íî ðåãèñò-
ðèðóåòñÿ ïðè ýíöåôàëèòàõ è îïóõîëÿõ ìîçãà.

Ãåìîäèíàìèêà ìîçãà òàêæå áûëà íàðóøåíà, îäíàêî,
åñëè â ïðåäûäóùèõ ãðóïïàõ ÷àùå îòìå÷àëîñü ïîâû-
øåíèå òîíóñà àðòåðèé, àðòåðèîë è äàâëåíèÿ â ïîñòêà-
ïèëëÿðàõ è âåíóëàõ, òî â ýòîé ãðóïïå áîëüíûõ îòìå-
÷åííûå ïîêàçàòåëè áûëè ïîíèæåíû. Îáðàùàë íà ñåáÿ
âíèìàíèå òîò ôàêò, ÷òî âûðàæåííîñòü íàðóøåíèÿ ðå-
ãèîíàðíîãî êðîâîîáðàùåíèÿ ìîçãà êîððåëèðîâàëà ñ
äëèòåëüíîñòüþ çàáîëåâàíèÿ.

IV òèï ÝÝÃ áûë óñòàíîâëåí ó 9-è áîëüíûõ ôóíêöèî-
íàëüíîé ãèïåðïðîëàêòèíåìèåé (ðèñ. 4). Ó 8-è èç 9-è
æåíùèí ðåãèñòðèðîâàëèñü ÝÝÃ ñ ðåäóöèðîâàííûì α-
ðèòìîì, êîòîðûé îòìå÷àëñÿ â âèäå êîðîòêèõ ãðóïï àê-
òèâíîñòè èëè îòäåëüíûõ êîëåáàíèé, ÷àñòîòà êîòîðûõ
÷àùå áûëà ñìåùåíà ê âåðõíåìó äèàïàçîíó α-÷àñòîò 11-
13 Ãö; àìïëèòóäà íå ïðåâûøàëà 20-30 ìêÂ. Ïåðèîäè-
÷åñêè îòìå÷àëèñü âñïûøêè α-ðèòìà ñ àìïëèòóäîé 50-
55 ìêÂ. Èíäåêñ α-ðèòìà íå ïðåâûøàë 15%. Äîìèíèðó-
þùèì ðèòìîì ÝÝÃ ÿâëÿëñÿ β-ðèòì, êîòîðûé áûë ïðåä-
ñòàâëåí ó÷àñòêàìè âûñîêî÷àñòîòíîé β-àêòèâíîñòè (24-
32 Ãö) ñ àìïëèòóäîé äî 30 ìêÂ è ñî÷åòàþùèìèñÿ ñ ãðóï-
ïàìè β-ðèòìà íèçêîãî ñïåêòðà ÷àñòîò 16-18 Ãö ñ àìï-
ëèòóäîé äî 40 ìêÂ â ôîðìå âåðåòåí àêòèâíîñòè. Âî âñåõ
îáëàñòÿõ ìîçãà îòìå÷åíî óâåëè÷åííîå êîëè÷åñòâî ìåä-
ëåííîé äèôôóçíîé àêòèâíîñòè θ-äèàïàçîíà ñ àìïëèòó-
äîé äî 50 ìêÂ. Íà ôîíå ãèïåðâåíòèëÿöèè íàðàñòàëà àì-
ïëèòóäà êîëåáàíèé ïî âñåìó ñïåêòðó ÷àñòîò. Ïîäîáíûå
èçìåíåíèÿ ÝÝÃ õàðàêòåðíû äëÿ óñèëåíèÿ äèñòàíòíûõ
âëèÿíèé íà êîðó ìîçãà ñî ñòîðîíû äèýíöåôàëüíûõ ñòðóê-
òóð ìîçãà è â îñîáåííîñòè ñòðóêòóð ïåðåäíåãî ãèïîòà-
ëàìóñà è ñòðóêòóð ñòðèîïàëëèäàðíîãî êîìïëåêñà [4,5,8].

Ðèñ. 3. Õàðàêòåð ýëåêòðè÷åñêîé àêòèâíîñòè ìîçãà ó
áîëüíîé ÃÏÐË,III òèï ÝÝÃ

Ðèñ.4. Õàðàêòåð ýëåêòðè÷åñêîé àêòèâíîñòè ìîçãà ó
áîëüíîé ÃÏÐË, IV òèï ÝÝÃ

Îáîçíà÷åíèÿ: F - ëîáíàÿ îáëàñòü; O - çàòûëî÷íàÿ; C - öåíòðàëüíàÿ; S - ëåâîå ïîëóøàðèå; D - ïðàâîå ïîëóøàðèå

Â ðåãèîíàðíîé ãåìîäèíàìèêå ìîçãà íàèáîëüøèå èç-
ìåíåíèÿ îòìå÷åíû â áàññåéíå ñîííûõ àðòåðèé â âèäå
êîìáèíèðîâàííîé àðòåðèàëüíîé äèñòîíèè ñ íàðóøå-
íèåì âåíîçíîãî îòòîêà. Ïîêàçàòåëè ïóëüñîâîãî êðî-
âåíàïîëíåíèÿ, òîíóñà ìàãèñòðàëüíûõ àðòåðèé, ìåëêèõ
àðòåðèé è àðòåðèîë ó îäíèõ áîëüíûõ áûëè ïîâûøå-
íû, ó äðóãèõ – ïîíèæåíû; â îäíîì ïîëóøàðèè â ýòî
âðåìÿ ìîãëî îáíàðóæèâàòüñÿ ïîâûøåíèå ýòèõ ïîêà-
çàòåëåé, â äðóãîì – ïîíèæåíèå. Âåíîçíûé îòòîê ó 6-è
áîëüíûõ áûë çàòðóäíåí, ó 3-õ – îáëåã÷åí.

Òàêèì îáðàçîì, èçó÷åíèå õàðàêòåðà ýëåêòðè÷åñêîé àê-
òèâíîñòè ìîçãà è ìîçãîâîãî êðîâîîáðàùåíèÿ ó áîëüíûõ
ñ ÃÏ, îáóñëîâëåííîé êàê îïóõîëåâûì, òàê è íåîïóõîëå-
âûì ïðîöåññàìè, ïîçâîëèëî óñòàíîâèòü íàðóøåíèÿ â
äåÿòåëüíîñòè ìîçãîâûõ ñòðóêòóð íà ðàçíûõ óðîâíÿõ
ñòâîëà ìîçãà ó ïîäàâëÿþùåãî áîëüøèíñòâà ïàöèåíòîê
(86,8%). Ïîäîáíûå èçìåíåíèÿ îòìå÷àëèñü ó áîëüíûõ

îïóõîëÿìè àäåíîãèïîôèçà è äðóãèõ ñòðóêòóð ñòâîëà
ìîçãà, ïðè ýíöåôàëèòàõ, äèýíöåôàëüíîé ïàòîëîãèè [1,2].

Âûÿâëåííûå èçìåíåíèÿ ãåìîäèíàìèêè  è ýëåêòðîííîé
àêòèâíîñòè ìîçãà ó áîëüíûõ ãèïåðïðîëàêòèíåìèåé
êàê ôóíêöèîíàëüíîãî, òàê è îðãàíè÷åñêîãî ïðîèñõîæ-
äåíèÿ ñâèäåòåëüñòâóþò î çàèíòåðåñîâàííîñòè â ïàòî-
ëîãè÷åñêîì ïðîöåññå îäíèõ è òåõ æå ñòðóêòóð ðàçëè÷-
íûõ îòäåëîâ ÖÍÑ. Â ÷àñòíîñòè, íàèáîëåå õàðàêòåð-
íûå èçìåíåíèÿ ÝÝÃ óêàçûâàþò íà ïîðàæåíèÿ â îáëàñ-
òè äèýíöåôàëüíûõ ñòðóêòóð ìîçãà (áîëüøå îêîëîãè-
ïîôèçàðíûõ ñòðóêòóð ìîçãà è ïåðåäíåãî ãèïîòàëàìó-
ñà) è ñòðèîïàëëèäàðíîãî êîìïëåêñà (ýìîöèîãåííûõ
çîí ìîçãà), ÷òî ìîæåò áûòü îáóñëîâëåíî óâåëè÷åíèåì
óðîâíÿ ïðîëàêòèíà - îäíîãî èç ôàêòîðîâ, èãðàþùèõ
ðîëü â ðàçâèòèè ðåàêöèè ñòðåññà. Ìîðôîëîãè÷åñêàÿ
äåñòðóêöèÿ íåðâíûõ îáðàçîâàíèé, ñîñòàâëÿþùàÿ îðãà-
íè÷åñêîå ÿäðî çàáîëåâàíèÿ (ìèêðî- èëè ìàêðîàäåíî-
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ìà ãèïîôèçà), íå âñåãäà èãðàåò ðåøàþùóþ ðîëü â èç-
ìåíåíèè õàðàêòåðà ýëåêòðè÷åñêîé àêòèâíîñòè ìîçãà,
õîòÿ ïðè íàëè÷èè ìàêðîàäåíîì èçìåíåíèÿ õàðàêòåðà
ýëåêòðè÷åñêîé àêòèâíîñòè ìîçãà áîëåå çíà÷èòåëüíû.
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SUMMARY

PECULIATITIES OF CEREBRAL HEMODYNAM-
ICS AND BRAIN BIOELECTRIC ACTIVUTY IN PA-
TIENTS WITH HYPERPROLACTINEMIA

Beglaryan G., Asryan N.

Family Planning and Sexual Health Center, Chair of Gyne-
cology and Obstetrics of Yerevan State Medical Universi-
ty, Health Centre “Nor Arabkir”

28 patients aged from 17 to 38 years old with non-tumor
and tumor forms of hyperprolactinemia were examined
to study the peculiarities of cerebral hemodynamics and
brain electrobiological activity in hyperprolactinemia.

The investigation revealed disturbances in cerebral struc-
ture activity at different levels of truncus cerebri in over-
whelming majority of patients (86,8%). The investigation
demonstrated pathologic process in the same structures
of C.N.S. More significant changes in the character of
electric activity of brain were revealed in the presence of
macroadenoma.

More permanently repeated symptoms of EEG chang-
es were affections in the region of diencephalic struc-
tures of brain and striopallidal complex (of emotiogen-
ic zones of brain), that may be conditioned by the rise
of PRL level – one of the main factors in development
of stress reaction.

Key words: hyperprolactinemia, cerebral hemodynam-
ics, brain electrobiological activity.

ÐÅÇÞÌÅ

ÎÑÎÁÅÍÍÎÑÒÈ ÃÅÌÎÄÈÍÀÌÈÊÈ È ÁÈÎ-
ÝËÅÊÒÐÈ×ÅÑÊÎÉ ÀÊÒÈÂÍÎÑÒÈ ÌÎÇÃÀ Ó
ÁÎËÜÍÛÕ ÃÈÏÅÐÏÐÎËÀÊÒÈÍÅÌÈÅÉ

Áåãëàðÿí Ã.À., Àñðÿí Í.Ñ.

Öåíòð ïëàíèðîâàíèÿ ñåìüè è ñåêñóàëüíîãî çäîðîâüÿ;
Åðåâàíñêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò, êàôåäðà àêóøåðñòâà è ãèíåêîëîãèè; Öåíòð çäî-
ðîâüÿ “Íîð Àðàáêèð”

Ñ öåëüþ èçó÷åíèÿ îñîáåííîñòåé ìîçãîâîé ãåìîäèíà-
ìèêè è áèîýëåêòðè÷åñêîé àêòèâíîñòè ìîçãà ïðè ãè-
ïåðïðîëàêòèíåìèÿõ îáñëåäîâàíû 28 áîëüíûõ íåîïó-
õîëåâûìè è îïóõîëåâûìè ôîðìàìè ãèïåðïðîëàêòèíå-
ìèè â âîçðàñòå îò 17-è äî 38-è ëåò. Â ðåçóëüòàòå ïðî-
âåäåííîãî èññëåäîâàíèÿ ó ïîäàâëÿþùåãî áîëüøèíñòâà
ïàöèåíòîê (86,8%) îáíàðóæåíû íàðóøåíèÿ â äåÿòåëü-
íîñòè ìîçãîâûõ ñòðóêòóð íà ðàçíûõ óðîâíÿõ ñòâîëà
ìîçãà, à òàêæå çàèíòåðåñîâàííîñòü â ïàòîëîãè÷åñêîì
ïðîöåññå îäíèõ è òåõ æå ñòðóêòóð ÖÍÑ. Ïðè íàëè÷èè
ìàêðîàäåíîì âûÿâëåíû áîëåå çíà÷èòåëüíûå èçìåíå-
íèÿ õàðàêòåðà ýëåêòðè÷åñêîé àêòèâíîñòè ìîçãà.

Âûÿâëåííûå èçìåíåíèÿ ãåìîäèíàìèêè  è ýëåêòðîí-
íîé àêòèâíîñòè ìîçãà ó áîëüíûõ ãèïåðïðîëàêòèíå-
ìèåé  êàê ôóíêöèîíàëüíîãî, òàê è îðãàíè÷åñêîãî ïðî-
èñõîæäåíèÿ ñâèäåòåëüñòâóþò î çàèíòåðåñîâàííîñòè
â ïàòîëîãè÷åñêîì ïðîöåññå îäíèõ è òåõ æå ñòðóêòóð
ðàçëè÷íûõ îòäåëîâ ÖÍÑ. Â ÷àñòíîñòè, íàèáîëåå õà-
ðàêòåðíûå èçìåíåíèÿ ÝÝÃ óêàçûâàþò íà ïîðàæåíèÿ
â îáëàñ-òè äèýíöåôàëüíûõ ñòðóêòóð ìîçãà (áîëüøå
îêîëîãèïîôèçàðíûõ ñòðóêòóð ìîçãà è ïåðåäíåãî ãè-
ïîòàëàìóñà) è ñòðèîïàëëèäàðíîãî êîìïëåêñà (ýìîöè-
îãåííûõ çîí ìîçãà), ÷òî ìîæåò áûòü îáóñëîâëåíî
óâåëè÷åíèåì óðîâíÿ ïðîëàêòèíà - îäíîãî èç ôàêòî-
ðîâ, èãðàþùèõ ðîëü â ðàçâèòèè ðåàêöèè ñòðåññà.
Ìîðôîëîãè÷åñêàÿ äåñòðóêöèÿ íåðâíûõ îáðàçîâàíèé,
ñîñòàâëÿþùàÿ îðãàíè÷åñêîå ÿäðî çàáîëåâàíèÿ (ìèê-
ðî- èëè ìàêðîàäåíîìà ãèïîôèçà), íå âñåãäà èãðàåò
ðåøàþùóþ ðîëü â èçìåíåíèè õàðàêòåðà ýëåêòðè÷åñ-
êîé àêòèâíîñòè ìîçãà, õîòÿ ïðè íàëè÷èè ìàêðîàäå-
íîì èçìåíåíèÿ õàðàêòåðà ýëåêòðè÷åñêîé àêòèâíîñòè
ìîçãà áîëåå çíà÷èòåëüíû.
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Èíòåðåñ ê ïåïòèäàì, êàê ðåãóëÿòîðàì ôóíêöèè ìîç-
ãà â íàñòîÿùåå âðåìÿ âåñüìà âåëèê. Çà ïîñëåäíèå
ãîäû óñòàíîâëåí ðÿä àíàòîìè÷åñêèõ ôàêòîâ, óêà-
çûâàþùèõ íà çíà÷èìîñòü ôðàãìåíòîâ àäðåíîêîð-
òèêîòðîïíûõ ãîðìîíîâ (ÀÊÒÃ) [4,5]. Ïîêàçàíî, ÷òî
ôðàãìåíòû ÀÊÒÃ âçàèìîäåéñòâóåò ñ äðóãèìè áèî-
ëîãè÷åñêè àêòèâíûìè âåùåñòâàìè è ðåãóëèðóþò
ìíîãèå ôóíêöèè îðãàíèçìà, âîçáóæäàþùå âëèÿþò
íà íåêîòîðûå ó÷àñòêè ìîçãà, îáëåã÷àþò âûðàáîòêó
óñëîâíûõ ðåôëåêñîâ è îñëàáëÿþò èõ ãàøåíèå, âîñ-
ñòàíàâëèâàÿ è âîçâðàùàÿ â íîðìàëüíîå ðóñëî ïðî-
öåññû ïàìÿòè, íàðóøåííûå âîçäåéñòâèåì ýëåêòðî-
øîêà, èëè òîêñè÷åñêèõ âåùåñòâ [6]. Ñëåäóåò òàê-
æå îòìåòèòü, ÷òî ôðàãìåíòû ÀÊÒÃ â óñëîâèÿõ
ñòðåññà ïîëîæèòåëüíî âëèÿþò íà ýìîöèîíàëüíóþ
ðåàêöèþ æèâîòíîãî, àêòèâèðóþò ëèìáè÷åñêóþ ñè-
ñòåìó è ðåãóëèðóþò èíñòèíêòèâíî – ìîòèâèðîâàí-
íîå ïîâåäåíèå [3]. Ôðàãìåíò 4-7 ÀÊÒÃ õàðàêòåðè-
çóåòñÿ ñïîñîáíîñòüþ ðåãóëèðîâàòü íàðóøåííîå
ïîâåäåíèå.

Èñõîäÿ èç âûøåèçëîæåííîãî, öåëüþ èññëåäîâàíèÿ
ÿâèëîñü èçó÷åíèå âëèÿíèÿ àäðåíîêîðòèêîòðîïíîãî
ôðàãìåíòà 4-7 íà àãðåññèâíîå ïîâåäåíèå è ðàñïðåäå-
ëåíèå ìåäèàòîðíûõ àìèíîêèñëîò â ñòðóêòóðàõ ãîëîâ-
íîãî ìîçãà (êîðå ãåìèñôåð).

Ìàòåðèàë è ìåòîäû. Ýêñïåðèìåíòû ïðîâîäèëèñü íà
áåëûõ êðûñàõ-ñàìöàõ Âèñòàðñêîé ïîðîäû âåñîì 180-
200 ã. Îíè íàõîäèëèñü íà ñòàíäàðòíîì âèâàðèéíîì ðà-
öèîíå áåç îãðàíè÷åíèÿ âîäû è ïèùè. Êðûñû áûëè ðàç-
äåëåíû íà 3 ãðóïïû. Â êàæäîé ãðóïïå ïî 20 àãðåññèâ-
íûõ êðûñ. Íàáëþäåíèÿ ïðîâîäèëèñü ïîñëå äâóêðàò-
íîãî âîçäåéñòâèÿ ôðàãìåíòà 4-7 ÀÊÒÃ 15 ìã/êã, ÷åðåç
24 ÷àñà è 6 äíåé. Îáúåêòîì àãðåññèè ñëóæèëè áåëûå
ìûøè - ñàìöû ìàññîé òåëà 25-30 ã. Æèâîòíûõ ðàçìíî-
æàëè è âûðàùèâàëè äî ïîëîâîçðåëîñòè â âèâàðèè, â
îäèíàêîâûõ óñëîâèÿõ óõîäà è ñâîáîäíîãî äîñòóïà ê
ïèùå è âîäå. Òåñòèðîâàíèå íà àãðåññèâíîñòü ïðî-
âîäèëè ïî èçâåñòíîìó ìåòîäó, êîòîðûé ïðåäñòàâëÿ-
åò ñîáîé ìîäèôèêàöèþ ìåòîäà, ïðåäëîæåííîãî
Allikmets L.H. [6,7,9].

Êîëè÷åñòâåííûé àíàëèç ñâîáîäíûõ àìèíîêèñëîò (ÑÀ)
â ñòðóêòóðàõ ãîëîâíîãî ìîçãà [8,10] âûïîëíÿëñÿ íà
àâòîìàòè÷åñêîì àíàëèçàòîðå àìèíîêèñëîò ÀÀÀ-339
(×ÑÔÐ). Ðàñ÷åò èõ ñîîòíîøåíèÿ è ñðàâíåíèå ïðîâî-

äèëèñü ñ èñïîëüçîâàíèåì ñòàíäàðòíûõ ïðîãðàìì
(ANOVA) â îïåðàöèîííîé ñðåäå “Statistica-6”.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïðîâåäåííûå ýêñïåðè-
ìåíòû ïîêàçàëè, ÷òî ïîñëå èíòðàïåðèòîíåàëüíîé äâó-
êðàòíîé (ñ èíòåðâàëîì 24 ÷àñà) èíúåêöèè ôðàãìåíòà
4-7 ÀÊÒÃ â äîçå 15 ìã/êã ÷åðåç 24 ÷àñà ó ïðèðîäíîàã-
ðåññèâíûõ êðûñ àãðåññèâíîå ïîâåäåíèå ïðåòåðïåâàåò
òîðìîæåíèå. Îíè ñòàíîâÿòñÿ “ìèðîëþáèâûìè”. Ñòà-
òèñòè÷åñêàÿ îáðàáîòêà ýêñïåðèìåíòàëüíûõ äàííûõ
ïîêàçàëà, ÷òî 16 èç 20-è (80%) êðûñ ñòàíîâÿòñÿ íå-
àãðåññèâíûìè. Îïûòû, â êîòîðûõ ôèêñèðîâàëè àã-
ðåññèâíîñòü, ñïóñòÿ 6 äíåé ïîñëå èíúåêöèè ôðàãìåí-
òà 4-7 ïîêàçàëè, ÷òî ïîâåäåíèå ýòèõ êðûñ àíàëîãè÷íî
ïîâåäåíèþ êîíòðîëüíûõ æèâîòíûõ.

Â íåéðîõèìè÷åñêèõ ýêñïåðèìåíòàõ îïðåäåëÿëèñü ìå-
äèàòîðíûå àìèíîêèñëîòû è íåêîòîðûå àêòèâíûå âå-
ùåñòâà (àììèàê, ìî÷åâèíà) â êîðå ãåìèñôåð. Âûÿâëå-
íî, ÷òî ñïóñòÿ 24 ÷àñà ïîñëå èíúåêöèè ôðàãìåíòà 4-7
êîëè÷åñòâî àìèíîêèñëîò â êîðå ãåìèñôåð óìåíüøàåò-
ñÿ. Ñóùåñòâåííî ïîíèæàþòñÿ ïîêàçàòåëè öèñòåèíî-
âîé êèñëîòû, ôåíèëàëàíèíà è òîðìîçÿùèõ àìèíîêèñ-
ëîò (òàóðèí íà33% è ÃÀÌÊ (ãàììàìèíîìàñëÿííàÿ êèñ-
ëîòû) íà 53%). Èç âîçáóæäàþùèõ àìèíîêèñëîò óìåíü-
øàåòñÿ àñïàðàãèíîâàÿ êèñëîòà. Îòìå÷åííûå ñäâèãè â
ðàñïðåäåëåíèè àìèíîêèñëîò ìåíÿþò áàëàíñ âîçáóæ-
äàþùèõ è òîðìîçÿùèõ àìèíîêèñëîò. Íà óñèëåíèå ïðî-
öåññîâ âîçáóæäåíèÿ óêàçûâàåò òàêæå óâåëè÷åíèå ñî-
îòíîøåíèÿ êîëè÷åñòâà àììèàêà ñ ÃÀÌÊ êîðå ãåìèñ-
ôåð ãîëîâíîãî ìîçãà (òàáëèöà).

Íà 6-îé äåíü ïîñëå èíúåêöèè, êîãäà âîññòàíàâëèâàåò-
ñÿ àãðåññèâíîå ïîâåäåíèå, êîëè÷åñòâî öèñòåèíà óâå-
ëè÷èâàåòñÿ â 1,7 ðàç. Âî ñòîëüêî æå ðàç âîçðàñòàåò
èñòî÷íèê êàòåõîëàìèíîâ – ôåíèëàëàíèí. Çíà÷èòåëü-
íî óâåëè÷èâàþòñÿ òîðìîçíûå àìèíîêèñëîòû ãëèöèí
(íà 66%) è ÃÀÌÊ (íà 69%). Êîëè÷åñòâî äèêàðáîíî-
âûõ àìèíîêèñëîò íå ìåíÿåòñÿ. Âûøåîïèñàííûå ñäâè-
ãè çíà÷èòåëüíî óìåíüøàþò ñîîòíîøåíèå àñïàðàãèíî-
âîé êèñëîòû ñ ÃÀÌÊ, è àììèàêà ñ ÃÀÌÊ (32 è 42%).
Âûøåóêàçàííûå íåéðîõèìè÷åñêèå ñäâèãè ïîâûøàþò
ýìîöèîíàëüíîñòü æèâîòíûõ, âñëåäñòâèå ÷åãî êðûñû
íå âåäóò ñåáÿ àãðåññèâíî. Ïðè ýòîì ïðåäïîëàãàåòñÿ,
÷òî ðåçêîå óìåíüøåíèå êîëè÷åñòâà àìèíîêèñëîò ñïó-
ñòÿ 24 ÷àñà ïîñëå èíúåêöèè ôðàãìåíòà ÀÊÒÃ ìåíÿåò
îïòèìàëüíûé äèàïàçîí ñîîòíîøåíèÿ àìèíîêèñëîò ïðè
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ÌÅÄÈÖÈÍÑÊÈÅ ÍÎÂÎÑÒÈ ÃÐÓÇÈÈ
CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

êîòîðîì êðûñû ïðîÿâëÿþò àãðåññèâíîñòü. Îäíàêî, ñïó-
ñòÿ 6 äíåé ïîñëå èíúåêöèè, êîãäà âîññòàíàâëèâàåòñÿ

îïòèìàëüíûé äèàïàçîí ñîîòíîøåíèÿ ÑÀ, êðûñû âíîâü
ñòàíîâÿòñÿ àãðåññèâíûìè.

Òàáëèöà. Âëèÿíèå AKTÃ íà ðàñïðåäåëåíèå ÑÀ ó ïðèðîäíî-àãðåññèâíûõ êðûñ
(ìèê.ìîë/ã M±m í=9) â êîðå ãåìèñôåð

Àãðåññèâíûå 
êðûñû 

1 

AKTÃ 
àãðåññèÿ 

÷åðåç 24 ÷. 
2 

Âëèÿíèå AKTÃ è 
àãðåññèè  

Ðàçëè÷èÿ 1-2 

AKTÃ àãðåññèÿ 
íà 6-îй äåíü 

3 

Âëèÿíèå AKTÃ è 
àãðåññèè 

 Ðàçëè÷èÿ 1-3 Àìèíîêèñëîòû 

M±m M±m Δ1,%; Wilks λ; Ð(F); M±m Δ2,%; Wilks λ; Ð(F); 
0,113±0,004 0,024±0,001 0,089±0,001 0,190±0,001 0,077±0,001 Öèñòåèíîâàÿ 

êèñëîòà   -78; <0,0001; <0,001  +68; <0,0001; <0,001 
8,65±0,049 5,76±0,018 2,89±0,009 6,57±0,023 2,08±0,001 

Òàóðèí   -33; <0,0001; <0,001  -24; <0,0001; <0,001 

4,69±0,007 3,78±0,021 0,91±0,002 3,99±0,005 0,700±0,002 Àñïàðãèíîâàÿ 
êèñëîòà   -19; <0,0001; <0,001  +14;<0,001; <0,05 

1,07±0,04 0,89±0,003 0,18±0,001 1,78±0,034 0,71±0,002 
Ãëèöèí 

  -17; <0,0001; <0,001  +66; <0,0001; <0,001 

2,24±0,12 1,05±0,02 1,19±0,001 3,80±0,08 1,56±0,01 
ÃÀÌÊ 

  -53<0,0001; <0,001  +69; <0,0001; <0,001 

0,082±0,008 0,024±0,001 0,06±0,002 0,138±0,003 0,056±0,001 
Ôåíèëàëàíèí 

  -70; <0,0001; <0,001  + 68; 0,0022; <0,001 

1,22±0,022 1,94±0,112 0,72±0,011 2,00±0,011 0,78±0,001 Àììèàê 
  + 59; <0,001; <0,05  + 63; <0,001; <0,05 

0,89±0,007 2,04±0,112 1,15±0,001 2,51±0,13 1,62±0,001 
Ìî÷åâèíà 

  +129<0,0001; 
<0,001  +182<0,0001; <0,001 

Àñïàðàãèíîâàÿ 
êèñëîòà/Òàóðèí 0,542±0,026 0,656±0,034 0,114±0,001 

+21<0,001; <0,05 0,607±0,034 0,065±0,008 
+12<0,001; <0,05 

Àñïàðàãèíîâàÿ 
êèñëîòà/ÃÀÌÊ 2,090±0,097 3,600±0,0149 1,51±0,002 

+72<0,0001; <0,001 1,425±0,084 0,665±0,008 
-32<0,0001; <0,001 

Àììèàê/ÃÀÌÊ 0,544±0,024 1,847±0,09 
1,303±0,01 

+239 <0,0001; 
<0,001 

0,314±0,036 0,23±0,001 
-42<0,0001; <0,001 

Àììèàê/Ìî÷åâèíà 1,370±0,0190 0,951±0,055 0,419±0,001 
-30<0,001; <0,05 0,796±0,084 0,574±0,008 

-42<0,001; <0,05 
 ïðèìå÷àíèå: D1 – ðàçíèöà ìåæäó àãðåñ è ÀÊÒÃ àãðåñ. ñïóñòÿ 24 ÷àñà;

D2 – ðàçíèöà ìåæäó àãðåñ. è ÀÊÒÃ àãðåñ. íà 6-îé äåíü;
ð1-ð3 ñîîòâåòñòâóþùèå çíà÷åíèÿ äîñòîâåðíîñòè ðàçëè÷èé ïî êðèòåðèþ Ôèøåðà – ð(F);

òàì, ãäå îòñóòñòâóåò ð – ðàçëè÷èÿ íå äîñòîâåðíû

Ïîëó÷åííûå ðåçóëüòàòû äàþò ïðàâî çàêëþ÷èòü, ÷òî
4-7 ôðàãìåíò ÀÊÒÃ, ìåíÿÿ íîðìàëüíûé îáìåí ÑÀ â
ñòðóêòóðàõ ãîëîâíîãî ìîçãà, îêàçûâàåò êîððèãèðóþ-
ùåå âëèÿíèå íà àãðåññèâíîå ïîâåäåíèå æèâîòíûõ.

ËÈÒÅÐÀÒÓÐÀ

1. Âîçíåñåíñêàÿ Â.Â. Âëèÿíèå ôðàãìåíòà ÀÊÒÃ 4-7
íà ïîâåäåíèå ìûøåé ñ ðàçíûì ãåíîòèïîì. Ïðîáëåìû

ñîâð. áèîëîãèè. Òðóäû XVII íàó÷íîé êîíôåðåíöèè
ìîëîäûõ ó÷åíûõ-áèîëîãîâ ÌÃÓ. Ì.: 1966; 9-13.
2. Ïîïñóåâè÷ Î.Ñ., ×èëåíñ Ã.È. Íåéðîïåïòèäû îáó÷å-
íèÿ è ïàìÿòü. Èçâ. ÀÍ ËÀÒÂ ÑÑÐ 1984;1: 70-84.
3. Êðóãëèêîâ Ð.È., Ãåöîâà Â.Í., Îðëîâà Í.Â. Ïåïòèäû,
íåéðîìåäèàòîðû îáó÷åíèÿ, ïàìÿòè è ìåõàíèçìîâ ïî-
âåäåíèÿ. Ì.: 1993; 19-20.
4. Íàäàðåéøâèëè Ê.Ø., Îðìîöàäçå Ã., Íèêîëàèøâèë Ì.
Ðèòìîêàðäèîëîãè÷åñêèå êîððåëÿòû àãðåññèâíûõ áåëûõ



GEORGIAN MEDICAL NEWS
No 11 (152) 2007

© GMN 47

êðûñ. Èçâåñòèÿ ÀÍ Ãðóçèè 2003; 29: 5-6,667-672.
5. Òèõîìèðîâ Ñ.Ì., Áàõàðåâ Â.Ä. Ïñèõîòðîïíûå ñâîé-
ñòâà êîðòèêîòðîïèíà è åãî àíàëîãîâ. Ïðîáëåìû ýíäîê-
ðèíîëîãèè 1996; 32(1): 46-49.
6. Allikmets L.H., Stanley M.S. The effect of lithium on
chronic haloperidol enhanced apomorphine aggression in
rats. Life Sci. 1979; 25: 165–170.
7. Bettencourt B., Miller N. Gender differences in aggres-
sion as a function of provocation: a meta-analysis. Psy-
chol Bull. 1996; 119: 422–447.
8. Galina Z., Harry A., Ban R. Behavioral support for an
ACTG receptor in the CNS. Rertids 1085; 2(6): 285-291.
9. Karli P. The Norway rats killing response to the withe
mouse. Behaviour. 1956; 10(1): 81-103.
10. Nikolaishvili M., Nadareishvili K., Melitauri N.,
Iordanishvili G. Modification of behavior, biogenic amines
and free aminoacids content in the brain, and radiosensi-
tivity induced by para-clorphenylalanine (pCPA) injec-
tion in rats. Radiation studies 2003; 8(2): 79-93.

SUMMARY

ACTION OF ACTH FRAGMENT ON THE RATES
AGGRESSIVE BEHAVIOR AND THE DISTRIBU-
TION OF TRANSMITTER AMINO ACIDS IN THE
BRAIN STRUCTURES

Vasadze L., Petriashvili E., Museliani T., Nikolaish-
vili M., Djariashvili T.

Center of Radiobiology and Radiation Ecology

Neurochemical experiments revealed that the metabolism
of the amino acids in the cerebral hemispheres has a ten-
dency to an increase of the ratio of aspartic acid to taurin
and GABA with a simultaneous enhancement of oxidation.

It is generally accepted that ACTH fragments activate lim-
bic syctem and regulate instinctive – motivated behavior.
The neuroactive properties of short fragments of ACTH
(4-7) are considered to be the peptides of memory and
behavior. The aim of the study was to investigate the in-
fluence of ACTH fragments on aggressive behavior of
naturally aggressive rats. Two-fold intraperitoneal intro-
duction of ACTH fragments provoke a change in the ani-
mals behavior –rats become non-agressive.

Neurochemical experiments revealed that the metabolism
of the amino acids in the cerebral hemispheres has a ten-
dency of increase the ratio of aspartic acid to taurin and
GABA with a simultaneous enhancement of oxidation.
The results obtained enable to conclude that fragment 4-7
of ACTH has an influence on aggressive behavior.

Key words: aggressive behavior, ACTH (4-7).
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ëîãèè

Ôðàãìåíòû àäðåíîêîðòèêîòðîïíûõ ãîðìîíîâ
(ÀÊÒÃ) àêòèâèðóþò ëèìáè÷åñêóþ ñèñòåìó è ðåãó-
ëèðóþò èíñòèíêòèâíîå – ìîòèâèðîâàííîå ïîâåäå-
íèå. Ôðàãìåíò 4-7 ðàññìàòðèâàåòñÿ êàê ïåïòèä ïà-
ìÿòè è ïîâåäåíèÿ. Èçó÷åíèå âëèÿíèÿ 4-7 ôðàãìåí-
òà ÀÊÒÃ íà àãðåññèâíîå ïîâåäåíèå ó ïðèðîäíîàã-
ðåññèâíûõ êðûñ ïîêàçàëî, ÷òî äâóêðàòíîå èíòðàïå-
ðèòîíåàëüíîå åãî ââåäåíèå â äîçå 15 ìã/êã âûçûâà-
åò èçìåíåíèÿ ïîâåäåíèÿ æèâîòíûõ – êðûñû ñòàíî-
âÿòñÿ íåàãðåññèâíûìè. Íåéðîõèìè÷åñêèìè ýêñïå-
ðèìåíòàìè ïîêàçàíî, ÷òî ìåòàáîëèçì àìèíîêèñëîò
â ãåìèñôåðàõ ãîëîâíîãî ìîçãà íàïðàâëåí â ñòîðîíó
óâåëè÷åíèÿ ñîîòíîøåíèÿ àñïàðàãèíîâîé êèñëîòû ê
òàóðèíó è ÃÀÌÊ (ãàììàìèíîìàñëÿííàÿ  êèñëîòà) ñ
îäíîâðåìåííûì óñèëåíèåì ïðîöåññîâ îêèñëåíèÿ, î
÷åì ñâèäåòåëüñòâóåò óâåëè÷åíèå ñîîòíîøåíèÿ àì-
ìèàêà ñ ÃÀÌÊ.

Ïîëó÷åííûå ðåçóëüòàòû ïîçâîëÿþò çàêëþ÷èòü, ÷òî
4-7 ôðàãìåíò ÀÊÒÃ ìåíÿÿ íîðìàëüíûé îáìåí ñâîáîä-
íûõ àìèíîêèñëîò â ñòðóêòóðàõ ãîëîâíîãî ìîçãà îêà-
çûâàåò êîððèãèðóþùåå âëèÿíèå íà àãðåññèâíîå ïîâå-
äåíèå æèâîòíûõ.
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Ïðèñòàëüíîå âíèìàíèå èññëåäîâàòåëåé âñåãäà ïðèâëå-
êàëà è ïðèâëåêàåò ïî ñåé äåíü ïðîáëåìà êðîâîîáðà-
ùåíèÿ â çëîêà÷åñòâåííûõ îïóõîëÿõ, òàê êàê îò êðîâî-
ñíàáæåíèÿ îïóõîëè çàâèñèò ðîñò è æèçíåäåÿòåëüíîñòü
îïóõîëåâîé òêàíè è ïåðñïåêòèâà âîçäåéñòâèÿ íà íåå
ëåêàðñòâåííûìè ñðåäñòâàìè.

×åì îò÷åòëèâåå âûðàæåíû áèîëîãè÷åñêèå îñîáåííî-
ñòè çëîêà÷åñòâåííûõ îïóõîëåé, ò.å. ïîòåíöèÿ áåñêî-
íå÷íîãî ðàçìíîæåíèÿ êëåòîê, òåì îñòðåå ñòàâèòñÿ âîï-
ðîñ îá èõ ýíåðãåòè÷åñêîì îáåñïå÷åíèè, îáúåìå è äîñ-
òàâêå ïèòàòåëüíûõ âåùåñòâ â ðàçðàñòàþùóþñÿ òêàíü.
Åñòåñòâåííî, ÷òî ðåøàþùóþ ðîëü â ýòîì ïðîöåññå
èãðàþò èíòåíñèâíîñòü êðîâîîáðàùåíèÿ â îïóõîëè è
îïðåäåëÿþùèå åå ôàêòîðû.

Â ýòîé ñâÿçè, îñîáîå çíà÷åíèå ïðèîáðåòàþò èññëåäî-
âàíèÿ â îïóõîëåâîé òêàíè ñèíòåçà è ìåòàáîëèçìà òåõ
âåùåñòâ è ìåòàáîëèòîâ, êîòîðûå ïðîÿâèëè ñåáÿ êàê
âàæíåéøèå ðåãóëÿòîðû êðîâîîáðàùåíèÿ. Ñðåäè íèõ
âåñüìà çíà÷èìû îêñèä àçîòà è ñâîáîäíûå ðàäèêàëû
êèñëîðîäà. Íåò ñîìíåíèÿ, ÷òî ýòèì ñîåäèíåíèÿì ïðè-
íàäëåæèò âåäóùàÿ ðîëü êàê â ïðîöåññå èíèöèèàöèè
êàíöåðîãåíåçà [2,4], òàê è â ïîñëåäóþùåì ðîñòå çëî-
êà÷åñòâåííûõ îïóõîëåé [7,9,10].

Ìíîãî÷èñëåííûå ôàêòû îáíàðóæåíèÿ â ýêñïåðèìåí-
òàëüíûõ ñîëèäíûõ çëîêà÷åñòâåííûõ îïóõîëÿõ èíäó-
öèáåëüíîé ñèíòàçû îêñèäà àçîòà (iNOS) óêàçûâàþò
íà íàëè÷èå NO â îïóõîëåâîé òêàíè, îäíàêî, ëèòåðà-
òóðíûå äàííûå î ðîëè îêñèäà àçîòà â ïðîöåññå ðîñòà
çëîêà÷åñòâåííûõ îïóõîëåé âåñüìà ïðîòèâîðå÷èâû.
Èìåþòñÿ ñâåäåíèÿ êàê î ïîòåíöèðóþùåì, òàê è òîð-
ìîçÿùåì äåéñòâèè îêñèäà àçîòà (NO) íà ðàçìíîæå-
íèå îïóõîëåâûõ êëåòîê [3,8].

Äóàëüíîå äåéñòâèå ïðîÿâëÿåò NO è â îòíîøåíèè ðå-
ãóëÿöèè ñâîáîäíîðàäèêàëüíûõ ïðîöåññîâ. Îïóáëè-
êîâàíû ñîîáùåíèÿ êàê îá èíãèáèðóþùåì, òàê è ñòè-
ìóëèðóþùåì âëèÿíèè NO íà ïðîöåññû ïåðåêèñíî-
ãî îêèñëåíèÿ [3,9], êîòîðûå èãðàþò âàæíóþ ðîëü â
æèçíåäåÿòåëüíîñòè êëåòîê è òêàíåé, â òîì ÷èñëå ñî-
ñóäèñòîé ñòåíêè. Ñ òî÷êè çðåíèÿ çíà÷åíèÿ NO äëÿ
ðîñòà çëîêà÷åñòâåííûõ îïóõîëåé, ïðåäñòàâëÿåòñÿ
íåìàëîâàæíûì ïðîâåäåíèå ïàðàëëåëüíûõ èññëåäî-
âàíèé ñîäåðæàíèÿ îêñèäà àçîòà è êðîâîñíàáæåíèÿ
îïóõîëåâîé òêàíè. Ýòîò âîïðîñ èìååò îñîáîå ïðàê-
òè÷åñêîå çíà÷åíèå, òàê êàê îò óðîâíÿ êðîâîñíàáæå-

íèÿ îïóõîëè âî ìíîãîì çàâèñèò êîíöåíòðàöèÿ ââå-
äåííûõ õîìèîòåðàïåâòè÷åñêèõ âåùåñòâ. Òàêèì îá-
ðàçîì, îäíîâðåìåííîå îïðåäåëåíèå ñîäåðæàíèÿ îê-
ñèäà àçîòà è èíòåíñèâíîñòè ïåðîêñèäàòèâíûõ ïðî-
öåññîâ â îïóõîëåâîé òêàíè ïðåäñòàâëÿåòñÿ âåñüìà
àêòóàëüíûì.

Èñõîäÿ èç âûøåèçëîæåííîãî, öåëüþ íàøåãî èññëåäî-
âàíèÿ ÿâèëîñü óñòàíîâëåíèå õàðàêòåðà ñâîáîäíîðàäè-
êàëüíûõ ïðîöåññîâ, èçìåíåíèé ñîäåðæàíèÿ îêñèäà
àçîòà ïðè ðîñòå ïåðåâèâíûõ çëîêà÷åñòâåííûõ îïóõî-
ëåé è èõ ñâÿçè ñ èíòåíñèâíîñòüþ ëîêàëüíîãî êðîâî-
òîêà â îïóõîëÿõ.

Ìàòåðèàë è ìåòîäû. Äëÿ äîñòèæåíèÿ ïîñòàâëåííîé
öåëè, â äèíàìèêå ðîñòà îïóõîëè â öåíòðå è íà ïåðè-
ôåðèè íîâîîáðàçîâàíèÿ îïðåäåëÿëè ñîäåðæàíèå îê-
ñèäà àçîòà, ýëåêòðîííî-ïàðàìàãíèòíûå öåíòðû îïóõî-
ëåâîé òêàíè (ÝÏÐ ñïåêòð) è èíòåíñèâíîñòü ëîêàëüíî-
ãî êðîâîòîêà (ÈËÊ).

Ýêñïåðèìåíòû ïðîâåäåíû íà 120-è êðûñàõ-ñàìöàõ
ìàññîé 220-250 ãð. Ìîäåëèðîâàíèå çëîêà÷åñòâåííîé
îïóõîëè ìûøåé îñóùåñòâëÿëîñü ïîäêîæíûì ââåäåíè-
åì ñàðêîìû Ñ-45 (ñîëèäíàÿ ôîðìà) â îáëàñòü áåäðà.
Îïóõîëåâàÿ òêàíü äëÿ èññëåäîâàíèÿ çàáèðàëàñü íà 30-é,
40-é è 50-é äíè ïîñëå ïåðåâèâêè. Èññëåäîâàíèÿ ïàðà-
ìåòðîâ ñòàíîâèëîñü âîçìîæíûì ëèøü ñ 30-ãî äíÿ ïîñ-
ëå ïåðåâèâêè îïóõîëè, êîãäà åå îáúåì äîñòèãàë îïðå-
äåëåííîé âåëè÷èíû (1 ñì3).

Èíòåíñèâíîñòü ëîêàëüíîãî êðîâîòîêà â òêàíè îïó-
õîëè îïðåäåëÿëè êîëè÷åñòâåííûì ìåòîäîì ïîëÿðîã-
ðàôèè ïî âîäîðîäó, êîòîðûé îñíîâàí íà ðåãèñòðàöèè
êðèâîé âûäåëåíèÿ ýëåêòðîõèìè÷åñêè ãåíåðèðîâàí-
íîãî âîäîðîäà èç òêàíè, ïîñðåäñòâîì ÷åãî îïðåäåëÿ-
åòñÿ âåëè÷èíà èíòåíñèâíîñòè ëîêàëüíîãî êðîâîòîêà
(â ìë/ìèí/100ã òêàíè) [1].

Äëÿ îöåíêè îêèñëèòåëüíîãî ìåòàáîëèçìà îïóõîëåâîé
òêàíè èññëåäîâàëèñü ýëåêòðîííî-ïàðàìàãíèòíûå öåí-
òðû òêàíè íà ðàäèîñïåêòðîìåòðå ÐÝ-1307 ñ êîìïüþ-
òåðíûì îáåñïå÷åíèåì. Îáðàçöû îïóõîëåâîé òêàíè
ìàññîé 200-300 ìã ïîìåùàëèñü â ïîëèýòèëåíîâûå òðó-
áî÷êè äëèíîé 20 ìì è çàìîðàæèâàëèñü â æèäêîì àçî-
òå (t=-196oC). ÝÏÐ ñïåêòðû èçìåðÿëèñü â êâàðöåâîì
ñîñóäå Äþàðà ïðè òåìïåðàòóðå æèäêîãî àçîòà. Äëÿ
îïðåäåëåíèÿ ñîäåðæàíèÿ ñâîáîäíîãî NO â îïóõîëå-
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âîé òêàíè èñïîëüçîâàëàñü ñïèí-ëîâóøêà - äèýòèëäè-
òèîêàðáàìàò íàòðèÿ.

Ðåçóëüòàòû èññëåäîâàíèÿ îáðàáîòàíû ñòàòèñòè÷åñêè
ñ èñïîëüçîâàíèåì t êðèòåðèÿ Ñòüþäåíòà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ðåçóëüòàòû èññëåäîâà-
íèÿ ÈËÊ â îïóõîëè ïîêàçàëè, ÷òî â ïðîöåññå åå ðîñòà,
íà÷èíàÿ ñ 30-ãî äíÿ ïîñëå ïåðåâèâêè, ÈËÊ êàê â ïå-
ðèôåðè÷åñêîé, òàê è öåíòðàëüíîé ÷àñòÿõ îïóõîëè íå-
óêëîííî ïîíèæàåòñÿ: åñëè íà 30-é äåíü ïîñëå ïåðå-
âèâêè ñàðêîìû Ñ-45 ÈËÊ íà ïåðèôåðèè îïóõîëè ñî-
ñòàâëÿëà 70,6±0,8 ìë/ìèí/100ã, íà 40-é äåíü ïîñëå ïå-
ðåâèâêè îíà ïîíèçèëàñü äî 60,3±0,2 ìë/ìèí/100ã, à íà
50-é äåíü – äî 48,4±1,1 ìë/ìèí/100ã.

Â öåíòðàëüíîé ÷àñòè îïóõîëè íàáëþäàëàñü àíàëîãè÷-
íàÿ êàðòèíà, îäíàêî, â äàííîì ñëó÷àå, îòìå÷åííûå
ñäâèãè îêàçàëèñü áîëåå ãëóáîêèìè: â öåíòðàëüíîé çîíå
îïóõîëè, íà 30-é äåíü ïîñëå åå ïåðåâèâêè, ÈËÊ ðàâ-
íÿëàñü 36,7±1,0 ìë/ìèí/100ã, íà 40-é äåíü – 31,2±0,3
ìë/ìèí/100ã, à íà 50-é äåíü – 26,4±0,4 ìë/ìèí/100ã.

Íà 30-é äåíü ïîñëå ïåðåâèâêè îïóõîëè â öåíòðàëüíîé
è ïåðèôåðè÷åñêîé çîíàõ íîâîîáðàçîâàíèÿ âûÿâëåí
ÝÏÐ ñèãíàë NO, èíòåíñèâíîñòü êîòîðîãî îêàçàëàñü
îñîáåííî âûñîêîé â öåíòðàëüíîé ÷àñòè îïóõîëè. Ñî-
äåðæàíèå NO ïàðàëëåëüíî ñ ðîñòîì îïóõîëè â åå öåí-
òðàëüíîé ÷àñòè óìåíüøèëîñü íà 83%, à íà ïåðèôåðèè
- âîçðîñëî íà 49% (òàáëèöà).

Òàáëèöà. ÝÏÐ ñèãíàëû îïóõîëåâîé òêàíè â öåíòðå è íà ïåðèôåðèè
ó ëàáîðàòîðíûõ êðûñ â ïðîöåññå ðîñòà ñàðêîìû Ñ-45

 NO g=2,02 Ñâîáîäíûå ðàäèêàëû Mn2+ g=2,14 Fe2+ g=2,44 

Èíòåíñèâíîñòü Ïîëóøèðèíà Äíè 
ïîñëå 
ïåðå-
âèâêè 

Öåíòð Ïåðèôå-
ðèÿ öåíòð ïåðèôå-

ðèÿ öåíòð ïåðèôå-
ðèÿ 

Öåíòð Ïåðèôå-
ðèÿ Öåíòð Ïåðèôå-

ðèÿ 

30-é 
1 137,2±2,8 32,9±0,8 12,5±0,6 5,3±0,4 8,9±0,3 11,2±0,5 31,0±0,3 13,8±0,4 43,9±0,8 14,7±0,1 

40-îé 
2 

56,1±1,1 
ð2,1<0,001 

57,9±1,6 
ð2,1<0,001 

6,8±0,3 
ð2,1<0,001 

8,9±0,6 
ð2,1<0,001 

10,5±0,4 
ð2,1<0,005 

9,7±0,4 
ð2,1<0,05 

28,1±0,1 
ð2,1<0,001 

17,0±0,5 
ð2,1<0,001 

40,4±0,8 
ð2,1<0,02 

16,9±0,4 
ð2,1<0,001 

50-é 
3 

22,7±0,8 
ð3,2<0,001 

66,9±1,6 
ð3,2<0,005 

2,1±0,2 
ð3,2<0,001 

11,8±0,5 
ð3,2<0,005 

14,4±0,4 
ð3,2<0,001 

7,0±0,5 
ð3,2<0,001 

29,9±0,6 
ð3,2<0,05 

24,4±0,9 
ð3,2<0,001 

37,1±0,6 
ð3,2<0,01 

64,7±5,2 
ð3,2<0,001 

 
Â öåíòðàëüíîé ÷àñòè îïóõîëè, íàðÿäó ñ ðåçêèì óìåíü-
øåíèåì îáðàçîâàíèÿ NO, êðîâîòîê òàêæå ðåçêî ïîíè-
æàåòñÿ. Â ïåðèôåðè÷åñêîé çîíå îïóõîëè NO óâåëè÷è-
âàåòñÿ, êðîâîòîê æå - óìåíüøàåòñÿ, îäíàêî â 2 ðàçà
ìåíüøå, ÷åì â öåíòðå (íà 49%).

Óâåëè÷åíèå ñîäåðæàíèÿ NO, ïî-âèäèìîìó, âûçûâàåò
ðàñøèðåíèå ñîñóäîâ ïåðèôåðè÷åñêîé çîíû îïóõîëè,
îäíàêî êðîâîòîê óìåíüøàåòñÿ ââèäó óõóäøåíèÿ ðåî-
ëîãè÷åñêèõ ñâîéñòâ êðîâè. Ïîñëåäíåå êîíñòàòèðîâà-
íî íàìè ïðè èçó÷åíèè àãðåãàáåëüíîñòè è äåôîðìàáåëü-
íîñòè ýðèòðîöèòîâ æèâîòíûõ ñî çëîêà÷åñòâåííûìè
îïóõîëÿìè [6].

Èññëåäîâàíèÿ ÝÏÐ ñèãíàëîâ îïóõîëåâîé òêàíè ïîêà-
çàëè, ÷òî, ïî ìåðå åå ðîñòà, â öåíòðàëüíîé çîíå èí-
òåíñèâíîñòü ñâîáîäíîðàäèêàëüíûõ ñèãíàëîâ ïîíèæà-
åòñÿ, à ïîëóøèðèíà - óâåëè÷èâàåòñÿ. Ýòè èçìåíåíèÿ
ÝÏÐ ñïåêòðà âûÿâèëè, ÷òî íà ðàííèõ ñòàäèÿõ ðîñòà
îïóõîëè, â öåíòðàëüíîé åå ÷àñòè ñâîáîäíîðàäèêàëü-
íûå ïðîöåññû óñèëåíû. Îíè ñïîñîáñòâóþò íåêðîçó
îïóõîëåâîé òêàíè, à ïîñëåäóþùèå èçìåíåíèÿ îòìå-
÷åííûõ ïîêàçàòåëåé óêàçûâàþò íà ïðîãðåññèðîâàíèå
äåñòðóêòèâíûõ ïðîöåññîâ.

Â îòëè÷èå îò öåíòðà, íà ïåðèôåðèè îïóõîëè îòìå÷à-

åòñÿ ïîñòåïåííîå óñèëåíèå èíòåíñèâíîñòè ñèãíàëîâ
ñâîáîäíûõ ðàäèêàëîâ ñî ñíèæåíèåì èõ ïîëóøèðèíû,
÷òî óêàçûâàåò íà íàðóøåíèå ìèòîõîíäðèàëüíîé äû-
õàòåëüíîé öåïè íà ÍÀÄ-Í-óáèõèíîí-îêñèäðåäóêòàç-
íîì ó÷àñòêå.

Ñîãëàñíî ëèòåðàòóðíûì äàííûì, NO ïðè âûñîêîé êîí-
öåíòðàöèè ñâîáîäíûõ ðàäèêàëîâ ïðåâðàùàåòñÿ â ïå-
ðîêñèíèòðèò, êîòîðûé ÿâëÿåòñÿ òîêñè÷åñêèì äëÿ êëå-
òî÷íûõ ñòðóêòóð è òêàíè â öåëîì [5,9]. Ðåçêîå óìåíü-
øåíèå ñîäåðæàíèÿ NO â öåíòðàëüíîé ÷àñòè îïóõîëè
ìîæåò áûòü îáóñëîâëåíî åãî ïðåâðàùåíèåì â ïåðîê-
ñèíèòðèò, êîòîðûé ÿâëÿåòñÿ îäíîé èç ïðè÷èí íåêðîçà
òêàíè â ýòîé çîíå îïóõîëè. Ïîäòâåðæäåíèåì ïîâðåæ-
äåíèÿ êëåòîê ñëóæèò ïîÿâëåíèå èíòåíñèâíûõ ÝÏÐ
ñèãíàëîâ èîíîâ Mn++ è Fe++, óêàçûâàþùåå íà äåñòðóê-
òèâíûå ïðîöåññû, ïðîèñõîäÿùèå â îïóõîëåâîé òêàíè.
Äåñòðóêöèÿ òêàíåé ïîääåðæèâàåòñÿ è íèçêèì óðîâíåì
êðîâîñíàáæåíèÿ êëåòîê.

Êîíñòàòèðîâàííîå íàìè óìåðåííîå óâåëè÷åíèå ñîäåð-
æàíèÿ NO íà ïåðèôåðèè îïóõîëè ñïîñîáñòâóåò äèëÿ-
òàöèè ñîñóäîâ. Ìîæíî ïðåäïîëîæèòü, ÷òî ýòî óëó÷-
øàåò òðîôèêó ïåðèôåðè÷åñêîé ÷àñòè îïóõîëè è ïîä-
äåðæèâàåò ïðîöåññ ïðîëèôåðàöèè, îäíàêî, â áîëåå ïî-
çäíèå ñðîêè îïóõîëåâîãî ðîñòà, ïðîãðåññèðóþùåå
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óâåëè÷åíèå ñîäåðæàíèÿ NO ìîæåò ñïîñîáñòâîâàòü
äåñòðóêòèâíûì ïðîöåññàì.

Ïðè èíòåíñèâíûõ ïðîëèôåðàòèâíûõ ïðîöåññàõ, êîòî-
ðûå ñîïðîâîæäàþò îïóõîëåâûé ðîñò, âîçìîæíà êîì-
ïåíñàòîðíàÿ àêòèâàöèÿ ñóêöèíàòäåãðîíàçíîãî ïóòè â
äûõàòåëüíîé öåïè ìèòîõîíäðèé, î ÷åì ñâèäåòåëüñòâó-
åò èçáûòî÷íîå íàêîïëåíèå óáèñåìèõèíîíîâ (íèçêîå
çíà÷åíèå ïîëóøèðèíû ñâîáîäíîðàäèêàëüíîãî ñèãíà-
ëà ΔÍ=5,3 Ãñ). Â óñëîâèÿõ íåäîñòàòêà ýíåðãîãåíåçà
ïîÿâëÿåòñÿ âîçìîæíîñòü èíèöèèàöèè äåñòðóêòèâíûõ
ïðîöåññîâ, ðàçâèòèÿ íåêðîçà. Ïî ìåðå ðàçðóøåíèÿ
öåíòðàëüíîé ÷àñòè îïóõîëåâîé òêàíè, óìåíüøàåòñÿ
êîëè÷åñòâî ôóíêöèîíàëüíî àêòèâíûõ êëåòîê, ÷òî ïðî-
ÿâëÿåòñÿ â ïîñòåïåííîì ñíèæåíèè èíòåíñèâíîñòè ñâî-
áîäíîðàäèêàëüíîãî ñèãíàëà óáèõèíîíîâ è ôëàâîïðî-
òåèäîâ ìèòîõîíäðèé íà ïîçäíèõ ñòàäèÿõ îíêîãåíåçà.
Âñëåäñòâèå íàêîïëåíèÿ ñóïåðîêñèäðàäèêàëîâ, ãåíåðè-
ðóåìûõ ìåòàáîëèòàìè íàðóøåííîãî ôóíêöèîíèðîâà-
íèÿ ìèòîõîíäðèé (óáèñåìèõèíîíàìè, êñàíòèíîêñèäà-
çîé), âîçìîæíà òðàíñôîðìàöèÿ îêñèäà àçîòà â ïåðîê-
ñèíèòðèò, ÷òî ïðîÿâëÿåòñÿ â ñíèæåíèè ñîäåðæàíèÿ
ñâîáîäíîãî îêñèäà àçîòà â öåíòðàëüíîé ÷àñòè îïóõîëè.
Ñëåäóåò îòìåòèòü, ÷òî ïîíèæåíèå ñîäåðæàíèÿ NO â
îïóõîëåâîé òêàíè ìîæåò áûòü âûçâàíî è ïîâðåæäåíè-
åì êëåòîê, ñèíòåçèðóþùèõ ýòî âåùåñòâî. Íåçàâèñèìî
îò ïðè÷èí, âûçûâàþùèõ ñíèæåíèå ñîäåðæàíèÿ NO,
ïîñëåäíåå ñïîñîáñòâóåò ïîíèæåíèþ ÈËÊ. Óõóäøåíèå
ðåîëîãè÷åñêèõ ñâîéñòâ êðîâè âûçûâàåò óìåíüøåíèå
èíòåíñèâíîñòè êðîâîòîêà.

Ñ äðóãîé ñòîðîíû, íà ïåðèôåðèè îïóõîëè îòìå÷àåòñÿ
ïîñòåïåííîå óâåëè÷åíèå èíòåíñèâíîñòè ñèãíàëîâ ñâî-
áîäíûõ ðàäèêàëîâ, ñîïðîâîæäàþùååñÿ ñíèæåíèåì èõ
ïîëóøèðèíû, ÷òî óêàçûâàåò íà íàðóøåíèå ìèòîõîíä-
ðèàëüíîé äûõàòåëüíîé öåïè íà ÍÀÄ-Í-óáèõèíîí-îê-
ñèðåäóêòàçíîì ó÷àñòêå è íàêîïëåíèå óáèñåìèõèíîíîâ
- ãåíåðàòîðîâ ñóïåðîêñèäðàäèêàëîâ. Óâåëè÷åíèå ðå-
àêòèâíûõ ôîðì êèñëîðîäà ìîæåò ñïîñîáñòâîâàòü ýêñ-
ïðåññèè èíäóöèáåëüíîé NO-ñèíòàçû è óñèëåííîìó îá-
ðàçîâàíèþ NÎ, î ÷åì ñâèäåòåëüñòâóåò çíà÷èòåëüíîå
óâåëè÷åíèå èíòåíñèâíîñòè ÝÏÐ ñèãíàëà ñïèíìå÷åí-
íîãî îêñèäà àçîòà â ÝÏÐ ñïåêòðå ïåðèôåðè÷åñêîé ÷àñ-
òè îïóõîëè (â îòëè÷èå îò öåíòðàëüíîé åå ÷àñòè, â êîòî-
ðîé ñèíòåòè÷åñêàÿ ñïîñîáíîñòü óòðà÷åíà).

Òàêèì îáðàçîì, ìîæíî çàêëþ÷èòü, ÷òî ýíåðãåòè÷åñ-
êèé ìåòàáîëèçì ìèòîõîíäðèé â çíà÷èòåëüíîé ìåðå îï-
ðåäåëÿåò èíòåíñèâíîñòü äåñòðóêòèâíûõ è ïðîëèôåðà-
òèâíûõ ïðîöåññîâ, à òàêæå ñîäåðæàíèå ñâîáîäíîãî NÎ
â îïóõîëåâîé òêàíè. Èçáûòî÷íîå îáðàçîâàíèå ìèòî-
õîíäðèàëüíûõ ãåíåðàòîðîâ ðåàêòèâíûõ ôîðì êèñëî-
ðîäà è îêèñëèòåëüíàÿ òðàíñôîðìàöèÿ îêñèäà àçîòà â
ïåðîêñèíèòðèò ÿâëÿþòñÿ ïðè÷èíîé êîíñòðèêöèè êðî-
âåíîñíûõ ñîñóäîâ (íåñìîòðÿ íà èíòåíñèôèêàöèþ ñèí-
òåçà NO íà ïåðèôåðèè) è îáóñëîâëèâàþò ñíèæåíèå

ÈËÊ êàê â öåíòðå îïóõîëè, òàê è íà ïåðèôåðèè. Â ïî-
íèæåíèè ÈËÊ â îïóõîëÿõ ó÷àñòâóåò òàêæå íàðóøåíèå
ðåîëîãè÷åñêèõ ñâîéñòâ êðîâè.

Âûâîäû: ýíåðãîçàâèñèìûå èçìåíåíèÿ ðåäîêñ-ïîòåíöè-
àëà è èíòåíñèâíîñòü îáðàçîâàíèÿ NO èãðàþò çíà÷è-
ìóþ ðîëü â èçìåíåíèè èíòåíñèâíîñòè êðîâîñíàáæå-
íèÿ â ïðîëèôåðàòèâíûõ è äåñòðóêòèâíûõ ïðîöåññàõ
â îïóõîëåâîé òêàíè.

Â ïðîöåññå çëîêà÷åñòâåííîãî îïóõîëåâîãî ðîñòà â öåí-
òðàëüíîé ÷àñòè îïóõîëè ðåçêî ïîíèæàåòñÿ ÈËÊ, â ìå-
õàíèçìå ÷åãî ñóùåñòâåííóþ ðîëü èãðàåò óìåíüøåíèå
ñîäåðæàíèÿ NO, ÷òî ñâÿçàíî ñ íàðóøåíèåì òðàíñïîð-
òà ýëåêòðîíîâ ìèòîõîíäðèàëüíîé äûõàòåëüíîé öåïè
è, ïî âñåé âåðîÿòíîñòè, ñ ïðåâðàùåíèåì NO â òîêñè-
÷åñêèé ïåðîêñèíèòðèò.

Óìåðåííîå ñíèæåíèå ÈËÊ â ïåðèôåðè÷åñêîé çîíå
îïóõîëè, íåñìîòðÿ íà óõóäøåíèå ðåîëîãè÷åñêèõ
ñâîéñòâ êðîâè, êàê âèäíî, ñâÿçàíî ñ óâåëè÷åíèåì ñî-
äåðæàíèÿ NO.

Âîçäåéñòâèåì íà ýíåðãåòè÷åñêèé ìåòàáîëèçì ìèòî-
õîíäðèé, ðåäîêñ-ñòàòóñ è êîíöåíòðàöèþ ñâîáîäíîãî
NO â îïóõîëåâîé òêàíè ìîæíî, â íåêîòîðîé ñòåïåíè,
ðåãóëèðîâàòü êðîâîñíàáæåíèå îïóõîëè è, òåì ñàìèì,
ñîçäàòü óñëîâèÿ äëÿ óñèëåíèÿ ýôôåêòà õèìèîòåðàïåâ-
òè÷åñêèõ ñðåäñòâ.
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SUMMARY

CORRELATED CHANGES AND VALUE OF REDOX-
STATUS, NITRIC OXIDE AND BLOOD SUPPLY IN
EXPERIMENTAL MALIGNANT TUMOR GROWTH

Kipiani V., Bejitashvili N., Gambashidze K., Sani-
kidze T.

Tbilisi State Medical University, Department of Patho-
physiology

With the use of methods of electronic paramagnetic res-
onance (EPR) and polarography EPR specter of tumor
tissue, content of free nitric oxide and intensity of local
hemo circulation in dynamics of sarcoma S-45 growth
has been studied.

It was stated that the intensity of local hemo circulation
(especially in center of tumor tissue) progressively de-
creases. Sharp decrease of hemo circulation in the central
part of the tumor tissue could be explained by drastically
reduced concentration of NO, which in turn is related to
disorders in electron transport in mitochondrial respirato-
ry chain and probably to conversion of NO into toxic per-
oxinitrite. The relatively less expressed decrease of local
hemo circulation in periphery, despite impaired reheolog-
ical features of the blood, is explained by increased con-
centration of NO. It is suggest, that tumor tissue blood
supply enhancement increases chemotherapeutic effects
via affecting energetic metabolism in mitochondria, re-
dox-status and concentration of free NO.

Key words: nitric oxide, tumor tissue, hemo circulation,
malignant tumor growth, mitochondrial respiratory chain.

ÐÅÇÞÌÅ

ÂÇÀÈÌÎÑÂßÇÀÍÍÛÅ ÈÇÌÅÍÅÍÈß ÑÎÄÅÐ-
ÆÀÍÈß ÎÊÑÈÄÀ ÀÇÎÒÀ È ÊÐÎÂÎÑÍÀÁÆÅ-
ÍÈß ÎÏÓÕÎËÅÂÎÉ ÒÊÀÍÈ ÏÐÈ ÝÊÑÏÅÐÈ-
ÌÅÍÒÀËÜÍÎÌ ÇËÎÊÀ×ÅÑÒÂÅÍÍÎÌ ÐÎÑÒÅ

Êèïèàíè Â.À., Áåæèòàøâèëè Í.Ä., Ãàìáàøèäçå Ê.Ã.,
Ñàíèêèäçå Ò.Â.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò, äåïàðòàìåíò ïàòîôèçèîëîãèè

Ìåòîäîì ýëåêòðîííî-ïàðàìàãíèòíîãî ðåçîíàíñà (ÝÏÐ)
ñ ïðèìåíåíèåì “ñïèí-ëîâóøåê” îêñèäà àçîòà (NO)û è
ïîëÿðîãðàôèè ïî âîäîðîäó èçó÷åíû ÝÏÐ ñïåêòð, ñî-
äåðæàíèå ñâîáîäíîãî îêñèäà àçîòà è èíòåíñèâíîñòü
ëîêàëüíîãî êðîâîîáðàùåíèÿ (ÈËÊ) â îïóõîëåâîé òêà-
íè â äèíàìèêå ðîñòà ñàðêîìû Ñ-45 ó êðûñ.

Óñòàíîâëåíî, ÷òî â ïðîöåññå çëîêà÷åñòâåííîãî îïó-
õîëåâîãî ðîñòà ÈËÊ ïåðèôåðè÷åñêîé è, îñîáåííî,
öåíòðàëüíîé çîí îïóõîëè ïðîãðåññèâíî óìåíüøàåò-
ñÿ. Â ìåõàíèçìå ðåçêîãî ïàäåíèÿ ÈËÊ â öåíòðàëüíîé
çîíå îïóõîëè ñóùåñòâåííóþ ðîëü èãðàåò ðåçêîå óìåíü-
øåíèå ñîäåðæàíèÿ NO, ÷òî ñâÿçàíî ñ íàðóøåíèåì
òðàíñïîðòà ýëåêòðîíîâ ìèòîõîíäðèàëüíîé äûõàòåëü-
íîé öåïè è, ïî âñåé âåðîÿòíîñòè, ñ ïðåâðàùåíèåì NO
â òîêñè÷åñêèé ïåðîêñèíèòðèò. Ìåíåå ðåçêîå ñíèæå-
íèå ÈËÊ â ïåðèôåðè÷åñêîé çîíå îïóõîëè, íåñìîòðÿ
íà óõóäøåíèå ðåîëîãè÷åñêèõ ñâîéñòâ êðîâè, ñâÿçàíî
ñ óâåëè÷åíèåì ñîäåðæàíèÿ NO.

Ïðåäïîëàãàåòñÿ, ÷òî âîçäåéñòâèåì íà ýíåðãåòè÷åñêèé
ìåòàáîëèçì ìèòîõîíäðèé, ðåäîêñ-ñòàòóñ è êîíöåíòðà-
öèþ ñâîáîäíîãî NO â îïóõîëåâîé òêàíè ìîæíî, â íå-
êîòîðîé ñòåïåíè, ðåãóëèðîâàòü êðîâîñíàáæåíèå îïó-
õîëè è, òåì ñàìèì, ñîçäàòü óñëîâèÿ äëÿ óñèëåíèÿ ýô-
ôåêòà õèìèîòåðàïåâòè÷åñêèõ ñðåäñòâ.
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Investigation of the septo-hippocampal system and mem-
ory interaction became the object of scientific attention
due to the clinical and experimental data, in which the
severity of dementia in Alzheimer’s disease (AD) was
found to have a positive correlation with the extent of
the cholinergic loss [5]. One of the most consistent chang-
es in AD is a reduction of the activity of choline acetyl-
transferase in the cerebral cortex and hippocampus [14].
Selective loss of cholinergic neurons occurs in the cholin-
ergic projection pathway to the hippocampus from the
deep nuclei located in the septum near the diagonal band
of Broca, and from the nearby basal nucleus of Meynert,
which provides the major cholinergic input to the neo-
cortex [8].

Extensive data from a number of different experimental
approaches suggest that the septo-hippocampal system is
sufficient for normal memory function. Lesions of the fim-
bria-fornix, or electrolytic or neurotoxic lesions in the
medial septum (MS), impair hippocampus-dependent
learning and memory [9,15]. Findings from experiments
using the immunotoxin 192 IgG-saporin aimed to selec-
tive lesions of the cholinergic septo-hippocampal neurons
often fail to cause any impairment in spatial learning in
the water maze, spatial working memory in the radial-
maze, or contextual fear conditioning [6,10].

It is possible that the absence of impairment in spatial
learning tasks (such as the radial-maze or water maze)
following lesions of the MS cholinergic neurons reflects
the fact that there are multiple strategies available for cor-
rect solving of these tasks, only some of which are affect-
ed by removal of hippocampal cholinergic input. This may
make spatial learning tasks more resistant to the loss of
hippocampal cholinergic input relative to other behaviors
that may specifically require a certain aspect of hippoc-
ampal-dependent information processing such as decreases
in the associability of conditioned stimuli [1,2]. For ex-
ample, rats may use egocentric (body movement) cues,
path integration, orientation to single visual cues, spatial
maps, or any combination there of to solve such problems
[4,11,12]. Examination of particular strategies used by
MS-lesion animals to solve spatial problems might repre-
sent a fruitful avenue of investigation.

Materials and methods. A total of 16 male out bred albi-
no rats were used in the present study. The animals were
randomly assigned to sham-lesion (n=8) and MS-lesion
(n=8) groups. At the time of surgery, their weights ranged
from 250 to 300 g. The rats were housed in standard cag-
es at a natural light/dark cycle and were tested during the
light period. They had access to food and water ad libi-
tum. All experiments were approved by the Animal Care
and Use Committee of the Institute and were in accord-
ance with the principles of laboratory animal care.

Rats were anaesthetized with i.p. injection of 4% chloral
hydrate (9 ml/kg) and placed in a stereotaxic apparatus
with the rat adaptor and lateral bars. The head skin was
cut longitudinally and a stainless steel electrode (0.15 mm
in diameter), insulated except at the tip, was inserted in
the MS (Coordinates for MS: AP – 0.7; ML – 0; DV – 6.5,
according to Paxinos and Watson sterotaxic atlas); the cir-
cuit was completed by taping the cathode to the tail. A
1.0 mA anodal current was passed through the electrode
twice for 30 s. Sham operations were performed by in-
serting the electrode at the same coordinates except that
the depth was only 0.5 mm and electrolytic lesion was not
produced. For analgesia the rat was given a 0.1 mg/kg
injection of buprenorfin after the surgery. The rats were
allowed to recover from the surgery for two weeks before
starting the experiments.

Animals were tested in a standard Morris water-maze,
consisting of a circular tank (1.5-m in diameter and 0.5 m
height) filled with opaque (white-colored) water. Escape
platform (10 cm in diameter) was located 2 cm beneath
the surface on hidden platform training days and raised
2 cm above the water surface on visible platform training
days. The room, in which the tank was stationed, had suf-
ficient number of the cues (door, window, furniture, post-
ers on the walls, etc.) in order to provide spatial cues.

The task was adapted from Bizon, at all. [3]. On days
1-9, rats received four trials per day, one from each of
four equidistantly located start locations (N, S, E, W). On
both visible- and hidden platform days, the rats were placed
into the water facing the wall of the maze. The trial ended
when the rat climbed on the available platform or until
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60 s had elapsed. If a rat could not found the platform
after 60 s, it was placed on the platform by the experi-
menter. Rats were left on the platform for 15 s and were
then moved to a holding cage for a 2-min inter trial inter-
val. On days 1 and 2, rats were trained to locate a visible
platform in the southeast quadrant of the pool, followed
by a third day in which the platform was submerged at the
same location. This 3-day sequence was repeated twice
on days 4-6 and 7-9 for a total of 36 trials (24 visible and
12 hidden). On day 10, a competition test was given in
which the visible platform was moved to the northwest
quadrant (opposite to its placement on the training days).
Two trials were given with start points equidistant from
the two platform locations (SE and NW). Video record-
ings were analyzed to determine whether rats swam with-
in southeast quadrant before escaping to the visible plat-
form in the northwest quadrant.

Tracking the animal movements in water-maze, also col-
lection of other numeric data (time in zone, latency to enter
zone, and so on) were made with an aid of video tracking
system.

After termination of the experiments, in order to examine
localization and volume of the lesion in the brain, the Nissl-
stained slices of the brain were studied under the light
microscope. The histological data presented in Fig. 1 il-
lustrate the maximal and minimal extent of damage to the
neural structures of animals that were retained for the data
analysis.

Fig. 1. Schematic representation of maximum (light are-
as) and the minimum (black areas) extent of lesions MS
for all rats

Differences of the escape latency obtained in various
groups of animals were evaluated with the Student’s
t-test.

Results and their discussion. The escape latencies for
the training trials are shown in Fig. 2. The sham-operated
rats rapidly learned to escape to the visible platform and

reached the 6 s asymptote on day 2. The MS-lesion rats
were significantly impaired on the first 4 days and im-
proved in their ability to escape to the platform at slower
rate. However, they also approached the 5 s asymptote on
the fifth day. Thus, the learning was slower in the MS-le-
sion group than in the control group, but there were no
obvious differences between the groups in perception,
motivation, or motor abilities that could differentially in-
fluence acquisition of task.

Fig. 2. Water maze acquisition. Mean escape latency for
the visible (1,2,4,5,7,8 day) and hidden ( 3,6,9 day) plat-
form tasks

Although in conditions of vissible platform testing, dif-
ferences in the platform reaching latency between the an-
imals of different groups, at the 7-8th days were not found,
at the day 9, when testing was performed in conditions of
submerged platform, the latency of the platform finding
was significantly increased (p<0,05). This fact certifies
for obvious deficit of the place learning perfoprmace strat-
egy in the MS-lesioned rats.

The rats’ responses in the competition test were classified
either as cue or as place, based on the swimming path for
those trials. Figure 3 shows the swimming paths from rep-
resentative cue and place responders. Contrary to the ex-
pectation that MS lesion would produce a cue-learning
bias, on the first competition trial, majority of the MS-
lesion rats, as well as the sham-operated ones used a place
strategy: MS lesion: n=5 place, n=3 cue; sham-operated:
n=7 place, n=1 cue. On the second trial, majority of the
MS lesion rats used a cue strategy: n=3 place, n=5 cue.
Interestingly, although more rats from the MS-lesion group
used a cue strategy on the second trial, three of those that
on the first trial of the competition test used a cue strate-
gy, exhibited a place strategy (Table 1). On the second
trial, majority of the sham-operated rats used a place strat-
egy: n=6 place, n=2 cue. These data indicate that although
the first trial might have influenced overall performance
on the second competition trial, information regarding old
location of the platform was still being accessed by a sub-
set of rats on the second trial.
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the rats’ performance by combining data across the two
competition trials. Rats were designated as ‘place respond-
er’, if they swam within 10 cm of the previous platform
location on two competition trial or as ‘cue responders’,
if they swam toward visible platform location across both
trials of the competition test. Rats were designated as
‘cue/place responder’, if they exhibited different strategy
in two competition trials. Table 2 summarizes the rats’
performance across both trials of the competition test,
using established criteria.

 

Place responder  Cue responder

 
Fig.3. Representative swim path of place and cue responders on the 10th day of the behavioral protocol

(competition test). The visible platform is shown in white (top, left). The visible platform,
which had been presented the previous nine days of training, is indicated with black (bottom, right)

Table 1. Number of rats (and % of Group) exhibiting place or cue strategies on two competition trials

Strategy in firs trial Strategy in second trial Sham-operated (n=8) MS lesioned (n=8) 
Place Place 6 (75%)  
Place Cue 1 (12,5%) 5 (62,5%) 
Cue Place  3 (37,5%) 
Cue Cue 1 (12,5%)  

 
An overview of the data from both competition trials
for each group show that the sham-operated rats in 13
trials out of 16 competition test trial used place strate-
gy, while MS-lesion ones used this strategy in 8 trials
only. Decreased place-bias in MS-lesion rats compared
to the sham-operated rats was significant (td=1,9,
p<0,02).

The information obtained from a discrete trial such as the
competition test, is limited; therefore, we also analyzed

Table 2. Number of rats’ classified on the basis of their performance
across both trials of the competition test using established criteria

 Sham-operated MS lesioned 
Place responder 6 -- 
Cue responder 1 -- 

Cue/place responder 1 8 
 

Using these criteria, majority (75%) of the sham-operated
rats were classified as ‘place responders’ and all the MS-
lesion rats were classified as ‘cue/place responder’. As ex-
pected, escape latency averaged across both competition
trials, on day 10 was significantly greater for place respond-
ers as compared with cue/place responders, confirming the
more indirect path taken by the place responders.

Notably, the sham-operated and the MS-lesion rats, desig-
nated as place- and cue/place responders on the competition
test, exhibited corresponding differences in performance
during training trials. The sham-operated rats, identified as
place responders, had significantly more accurate searches
on hidden platform days, providing an additional evidence
of their effective use of a place learning strategy rather than
the MS-lesion rats exhibiting a cue/place strategy.

The data obtained in the sham-operated and MS-lesion
animals in the present study, demonstrate that the choice
of strategy in the competition trial is related to perform-
ance during training: the rats exhibiting a cue/place strat-
egy on the competition trial had significantly worse per-
formance during hidden platform training than those ex-
hibiting a place strategy. The behavioral impairment of
lesion rats during training [7], is therefore consistent with
predominance of a cue strategy in competition prob trials.
A similar pattern of results has also been obtained with
fimbria/fornix-transected rats using the same task. Rats
with fimbria/fornix lesions were impaired in hidden plat-
form trials during training, and displayed a pronounced
cue-bias in competition tests [13].

Thus, our experiments showed that the sham-eperated
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animals, following poor performance in the first test trial,
in the second trial persisted in the strategy chosen during
learning the task, and they solved the problem not by the
single visual cue but with the strategy of place learning,
using the spatial map (the multiple cues in the environ-
ment). All the MS-lesioned animals in the test trials, fol-
lowing unsuccessful strategy usage, readily switch to oth-
er strategy and successfuly perform the test trials, using
single visual cues. Considering this finding it could be
suggested that the memory trace, which builds up dur-
ing the task learning, is more durable in the sham-oper-
ated animals against the MS-lesioned ones. Capacity for
usage of this strategy in the animals with lesion is im-
pared as seen in both the competition probe trials and
the process of the task learning in conditions of search-
ing for invisible platform.

Therefore, above data suggest involvement of the MS in
organization of the spatial map-driven behavior and this
structure, along with the hippocampus, should be viewed
as a constituent of the functional system responsible for
the cognitive types of spatial memory.

Further studies specifically designed to address the role
of the septo-hippocampal cholinergic neurons in the
processing functions of the hippocampal system may pro-
vide an informative avenue for future work.
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SUMMARY

EFFECTS OF ELECTROLYTIC LESION OF ME-
DIAL SEPTAL NUCLEUS ON LEARNING STRAT-
EGY SELECTION IN A VISIBLE PLATFORM VER-
SION OF THE WATER MAZE

Dashniani M., Beselia G., Maglakelidze G., Burja-
nadze M., Naneishvili T.

I. Beritashvili Institute of Physiology, Tbilisi

This experiment investigated the ability of sham-oper-
ated and medial septal (MS) damaged rats to learn the
location of a visible, as well as submerged platform in
a water maze. The rats’ responses on the competition
test were classified as either cue or place, based on the
swim path for those trials. Sham-operated rats acquired
both the visible and hidden platform versions of the
task, but when required to choose between the spatial
location they had learned and the visible platform in a
new location majority of them swam first to the old
spatial location. The MS damaged rats acquired the vis-
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ible platform version of the water maze task but failed
to learn the platform’s location in space. When the vis-
ible platform was moved to a new location they often
swam directly to it. Sham-operated rats identified as
place responders had significantly more accurate
searches during hidden platform training, providing
additional evidence of their effective use of a place
learning strategy than MS is damaged. These findings
suggest that in the absence of a septohippocampal func-
tional system behaviour was not affected by spatial in-

formation and responding to local reinforced cues was
enhanced.

These data add to a growing literature demonstrating that
the septo-hippocampal system is essential for accurate
spatial learning and suggest its role in processing infor-
mation about the spatial environment

Key words: cholinergic septo-hippocampal neurons, me-
dial septal lesion, septo-hippocampal system, ability to learn.
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Äàøíèàíè Ì.Ã., Áåñåëèÿ Ã.Â., Ìàãëàêåëèäçå Ã.À., Áóðäæàíàäçå Ì.À., Íàíåéøâèëè Ò.Ë.

Èíñòèòóò ôèçèîëîãèè èì. È.Ñ. Áåðèòàøâèëè, Òáèëèñè

Â äàííîé ðàáîòå ó êðûñ ñ ïîâðåæäåíèåì ìåäèàëüíîãî
ÿäðà (Ìß) ïðîçðà÷íîé ïåðåãîðîäêè è
ëoæíîîïåðèðîâàííûõ (êîíòðîëüíûõ) æèâîòíûõ â óñ-
ëîâèÿõ áàññåéíà Ìîððèñà èññëåäîâàëàñü ñïîñîáíîñòü
îáó÷åíèÿ ìåñòîíàõîæäåíèÿ âèäèìîé, à òàêæå ïîãðó-
æåííîé â íåïðîçðà÷íóþ âîäó ïëàòôîðìû. Ñòðàòåãèÿ
âûïîëíåíèÿ çàäà÷è îïðåäåëÿëàñü â òåñòîâûõ ïðîáàõ â
çàâèñèìîñòè îò òðàåêòîðèè ïëàâàíèÿ. Îêàçàëîñü, ÷òî
â òåñòîâûõ ïðîáàõ (n=16), êîãäà ïðåäîñòàâëÿëñÿ âû-
áîð îòâåòà ìåæäó ïðèîáðåòåííîé ðàíåå ïðîñòðàí-
ñòâåííîé ëîêàëèçàöèåé ïëàòôîðìû è âèäèìîé ïëàò-
ôîðìû, ïðåäñòàâëåííîé íà ïðîòèâîïîëîæíîé ñòîðî-
íå áàññåéíà, êîíòðîëüíûå æèâîòíûå íàïðàâëÿëèñü â
ñòîðîíó ñòàðîãî ìåñòîíàõîæäåíèÿ ïëàòôîðìû, à æè-
âîòíûå ñ ïîâðåæäåíèåì Ìß â òåñòîâûõ ïðîáàõ ÷àùå
íàïðàâëÿëèñü ê âèäèìîé ïëàòôîðìå. Îêàçàëîñü, ÷òî

êîíòðîëüíûå æèâîòíûå âî âðåìÿ òðåíèðîâî÷íûõ ïðîá
ïî ñðàâíåíèþ ñ æèâîòíûìè ñ ïîâðåæäåíèåì Ìß, áî-
ëåå àêêóðàòíû â ïîèñêàõ íåâèäèìîé ïëàòôîðìû, ÷òî
ñëóæèò äîïîëíèòåëüíûì äîêàçàòåëüñòâîì áîëåå ýô-
ôåêòèâíîãî ïðèìåíåíèÿ èìè ñòðàòåãèè îáó÷åíèÿ ìå-
ñòà (Place learning). Ïîëó÷åííûå äàííûå ïîäòâåðæäà-
þò, ÷òî ïðè ïîâðåæäåíèè ñåïòîãèïîêàìïàëüíîé ôóí-
êöèîíàëüíîé ñèñòåìû çàâèñèìîñòü ïîâåäåíèÿ îò ïðî-
ñòðàíñòâåííîé èíôîðìàöèè óìåíüøàåòñÿ è óâåëè÷è-
âàåòñÿ ðåàãèðîâàíèå íà ïîäêðåïëåííûé ñèãíàë.

Ýòè äàííûå ïîäòâåðæäàþò äîìèíèðóþùåå ìíåíèå î
òîì, ÷òî ñåïòîãèïîêàìïàëüíàÿ ñèñòåìà íåîáõîäèìà äëÿ
ïðîñòðàíñòâåííîãî îáó÷åíèÿ è ïðåäïîëàãàþò åå ó÷à-
ñòèå â îáðàáîòêå ïðîñòðàíñòâåííîé èíôîðìàöèè îê-
ðóæàþùåé ñðåäû.



GEORGIAN MEDICAL NEWS
No 11 (152) 2007

© GMN 57

Â ïàòîëîãèè êîñòíî-ñóñòàâíîé ñèñòåìû [1-3] îñîáîå
ìåñòî çàíèìàþò îíêîëîãè÷åñêèå áîëåçíè [6,7], ñðåäè
íèõ ïåðâîå ìåñòî ïî ÷àñòîòå - îñòåîõîíäðîìû (15-25%),
êîòîðûå îáû÷íî ïîðàæàþò ðàñòóùèé îðãàíèçì è ÷àñ-
òî ñòàíîâÿòñÿ ïðè÷èíîé èíâàëèäèçàöèè ïàöèåíòîâ, à
èíîãäà ïîäâåðãàþòñÿ ìàëèãíèçàöèè [8,9]. Íåñìîòðÿ íà
íåîäíîðîäíîñòü è êëèíè÷åñêîå ðàçëè÷èå îñòåîõîíä-
ðîì, ïî ñåé äåíü íå ñóùåñòâóåò èõ êëàññèôèêàöèè è
åäèíñòâåííûì ìåòîäîì ëå÷åíèÿ îñòàåòñÿ õèðóðãè÷åñ-
êîå óäàëåíèå îòðîñòêà [4,5,10].

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü âûäåëèòü îò-
äåëüíûå ôîðìû îñòåîõîíäðîì, ñ ó÷åòîì èõ êëèíè-
êî-ìîðôîëîãè÷åñêèõ îñîáåííîñòåé.

Ìàòåðèàë è ìåòîäû. Êëèíèêî-ðåíòãåíîëîãè÷åñêèå
èññëåäîâàíèÿ ïðîâåäåíû íà 71 ïàöèåíòå ñ îñòåîõîíä-
ðîìàìè ðàçëè÷íîé ëîêàëèçàöèè. Îïåðàöèîííûé ìà-
òåðèàë ýòèõ æå ïàöèåíòîâ áûë èññëåäîâàí ïàòîãèñòî-
ëîãè÷åñêè, ñ èñïîëüçîâàíèåì ìîðôîìåòðè÷åñêèõ (ãèñ-
òîñòåðåîìîðôîìåòðè÷åñêèõ) è èììóíîãèñòîõèìè÷åñ-
êèõ (ñ èñïîëüçîâàíèåì ìîíîêëîííûõ àíòèòåë â îò-
íîøåíèè Ki-67) ìåòîäîâ. Êîëè÷åñòâåííûå äàííûå
áûëè îáðàáîòàíû ìåòîäàìè âàðèàöèîííîé ñòàòèñòè-
êè (äëÿ ìàòåìàòè÷åñêîé îáðàáîòêè èñïîëüçîâàí ñòàí-
äàðòíûé ïàêåò Statistica for Windows âåðñèÿ 5.0). Ñòà-
òèñòè÷åñêè äîñòîâåðíûì áûë ïðèçíàí 95% èíòåðâàë
äîñòîâåðíîñòè.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Àíàëèç ðåçóëüòàòîâ
êëèíèêî-ðåíòãåíîëîãè÷åñêèõ è ìèêðîìîðôîëîãè÷åñ-
êèõ èññëåäîâàíèé îñòåîõîíäðîì ïîêàçàë, ÷òî ìåæäó
êëèíè÷åñêèì òå÷åíèåì êîñòíî-õðÿùåâûõ ýêçîñòîçîâ,
â ÷àñòíîñòè èíòåíñèâíîñòüþ ðîñòà îïóõîëè è åå ìîð-
ôîëîãè÷åñêèìè îñîáåííîñòÿìè ñóùåñòâóåò âûðàæåí-
íàÿ âçàèìîñâÿçü. Óêàçàííàÿ êîððåëÿöèÿ, íà íàø âçãëÿä,

ïðåäñòàâëÿåò ñîáîé ñâèäåòåëüñòâî òîãî, ÷òî èíòåíñèâ-
íîñòü ðîñòà îñòåîõîíäðîì îáóñëîâëåíà åå ìîðôîëî-
ãè÷åñêèìè îñîáåííîñòÿìè.

Èñõîäÿ èç îñîáåííîñòåé òåìïà ðîñòà îñòåîõîíäðîì
êëèíè÷åñêè èõ ìîæíî ïîäðàçäåëèòü íà àêòèâíûå –
ñ âûðàæåííûì, èíòåíñèâíûì ðîñòîì è íåàêòèâíûå –
ñ íåçíà÷èòåëüíûì ðîñòîì, ëèáî áåç íåãî.

Àíàëèç ðåçóëüòàòîâ ñîïîñòàâëåíèÿ äàííûõ êëèíè-
êî-ðåíòãåíîëîãè÷åñêèõ è ìèêðîìîðôîëîãè÷åñêèõ
èññëåäîâàíèé ïîêàçàë, ÷òî äëÿ àêòèâíûõ îñòåîõîí-
äðîì õàðàêòåðíà ìåòàôèçè÷åñêàÿ ëîêàëèçàöèÿ. Èõ
õðÿùåâîé êîìïîíåíò ïðåäñòàâëåí ãèàëèíîâîé õðÿ-
ùåâîé òêàíüþ, ñî ñòðîåíèåì, ñõîæèì ñ õîíäðîìîé,
ëèáî - ñ ñóñòàâíûì õðÿùîì. Ýêçîñòîçû, èìåþùèå
õðÿùåâîé êîìïîíåíò ñ õîíäðîìîïîäîáíûì ñòðîå-
íèåì, õàðàêòåðèçóþòñÿ áîëåå èíòåíñèâíûì ðîñòîì,
íåæåëè òå îïóõîëè, õðÿùåâîé êîìïîíåíò êîòîðûõ
èìååò ñòðîåíèå ïîäîáíîå ñóñòàâíîìó õðÿùó. Àíà-
ëèç ðåçóëüòàòîâ ñîïîñòàâëåíèÿ îñîáåííîñòåé òåì-
ïîâ ðîñòà è ñòðîåíèÿ îñòåîõîíäðîì ïîêàçàë, ÷òî
òåìï ðîñòà ýêçîñòîçîâ ñâÿçàí ñ âèçóàëèçàöèåé ìàð-
êåðîâ ïðîëèôåðàöèè â îïóõîëåâûõ êëåòêàõ, ÷òî, â
ñâîþ î÷åðåäü, ñâÿçàíî ñ âûðàæåííîñòüþ ïðîöåñ-
ñîâ ýíõîíäðàëüíîãî îêîñòåíåíèÿ; â ÷àñòíîñòè,
íàìè óñòàíîâëåíî, ÷òî ÷åì áîëåå âûðàæåí ïðîöåññ
ýíõîíäðàëüíîãî îêîñòåíåíèÿ, òåì áûñòðåå ðàñòåò
ýêçîñòîç. Àíàëèç ðåçóëüòàòîâ êîëè÷åñòâåííîé
îöåíêè ÿâëåíèé ýíõîíäðàëüíîãî îêîñòåíåíèÿ ïî-
çâîëèë ðàçëè÷èòü ÷åòûðå ñòåïåíè âûðàæåííîñòè
ýòîãî ïðîöåññà: I - íåçíà÷èòåëüíîå ýíõîíäðàëüíîå
îêîñòåíåíèå; II - íèçêîå èëè ñëàáîâûðàæåííîå ýí-
õîíäðàëüíîå îêîñòåíåíèå; III - óìåðåííîå ýíõîíä-
ðàëüíîå îêîñòåíåíèå); IV (âûðàæåííîå ýíõîíäðàëü-
íîå îêîñòåíåíèå (òàáëèöà).

ÊËÈÍÈÊÎ-ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÅ ÔÎÐÌÛ ÎÑÒÅÎÕÎÍÄÐÎÌ ÒÐÓÁ×ÀÒÛÕ ÊÎÑÒÅÉ

×èõëàäçå Ð.Ò., Íèøíèàíèäçå Ò.Ò.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò ïàòîëîãè÷åñêîé àíàòîìèè

Ñòåïåíü Âûðàæåííîñòü эíõîíäðàëüíîãî îêîñòåíåíèÿ Óäåëüíûé îáъåì õðÿщåâûõ 
“îñòðîâêîâ” 

I Íåçíà÷èòåëüíàÿ <5% 
II Ñëàáàÿ 5-19% 
III Óìåðåííàÿ 20-34% 
IV Âûðàæåííàÿ >35% 

 

Òàáëèöà. Ñòåïåíü âûðàæåííîñòè ýíõîíäðàëüíîãî îêîñòåíåíèÿ

Âûøåïðèâåäåííûå ñòåïåíè âûðàæåííîñòè ýíõîíä-
ðàëüíîãî îêîñòåíåíèÿ îäíîâðåìåííî ñîîòâåòñòâóþò
èíòåíñèâíîñòè ðîñòà îñòåîõîíäðîì. Â ðåçóëüòàòå
àíàëèçà äàííûõ ïðîâåäåííîãî èññëåäîâàíèÿ íàìè

óñòàíîâëåíî, ÷òî â àêòèâíûõ îñòåîõîíäðîìàõ, õðÿ-
ùåâîé êîìïîíåíò êîòîðûõ èìååò õîíäðîìîïîäîáíîå
ñòðîåíèå, ýíõîíäðàëüíîå îêîñòåíåíèå ìîæåò áûòü
âûðàæåíî III èëè IV ñòåïåíüþ; à â àêòèâíûõ îñòåî-
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õîíäðîìàõ, õðÿùåâîé êîìïîíåíò êîòîðûõ èìååò
ñòðîåíèå, ïîäîáíîå ñóñòàâíîìó õðÿùó, ýíõîíäðàëü-
íîå îêîñòåíåíèå ìîæåò áûòü âûðàæåíî âñåìè ÷å-
òûðüìÿ ñòåïåíÿìè.

Àíàëèç ðåçóëüòàòîâ ñîïîñòàâëåíèÿ äàííûõ êëèíè-
êî-ðåíòãåíîëîãè÷åñêîãî è ìèêðîìîðôîëîãè÷åñêîãî
èññëåäîâàíèé ïîêàçàë, ÷òî äëÿ íåàêòèâíûõ îñòåî-
õîíäðîì õàðàêòåðíà äèàôèçíàÿ ëîêàëèçàöèÿ. Èõ
õðÿùåâîé êîìïîíåíò ìîæåò áûòü ïðåäñòàâëåí ãèà-
ëèíîâîé õðÿùåâîé òêàíüþ, ñî ñòðîåíèåì, ïîäîáíûì
ñóñòàâíîìó õðÿùó, ëèáî ôèáðîçíîé õðÿùåâîé òêà-
íüþ, èëè äåãðàäèðîâàííîé. Óñòàíîâëåíî, ÷òî ðîñò
õàðàêòåðåí òîëüêî äëÿ òåõ äèàôèçàðíûõ ýêçîñòîçîâ,
õðÿùåâîé êîìïîíåíò êîòîðûõ ïðåäñòàâëåí ãèàëèíî-
âîé õðÿùåâîé òêàíüþ. Òåìï ðîñòà â ýòèõ ñëó÷àÿõ
íåâûñîê è ýíõîíäðàëüíîå îêîñòåíåíèå ìîæåò áûòü
âûðàæåíî òîëüêî I èëè II ñòåïåíüþ; êðîìå òîãî, â
óñëîâèÿõ äåãðàäàöèè õðÿùåâîãî êîìïîíåíòà â êîñ-
òíûõ êîìïîíåíòàõ îñòåîõîíäðîì ïðîèñõîäÿò ñêëå-
ðîòè÷åñêèå èçìåíåíèÿ.

Íà îñíîâå ðåçóëüòàòîâ ïðîâåäåííûõ èññëåäîâàíèé
ñëåäóåò çàêëþ÷èòü, ÷òî èíòåíñèâíîñòü ðîñòà êîñòíî-
õðÿùåâûõ ýêçîñòîçîâ çàâèñèò îò ëîêàëèçàöèè îïóõî-
ëè, îñîáåííîñòåé àðõèòåêòîíèêè õðÿùåâûõ êîìïî-
íåíòîâ è âûðàæåííîñòè ýíõîíäðàëüíîãî îêîñòåíåíèÿ
â îïóõîëè.

Ñ ó÷åòîì âñåãî âûøåèçëîæåííîãî ñëåäóåò âûäåëèòü
ñëåäóþùèå êëèíèêî-ìîðôîëîãè÷åñêèå ôîðìû îñòåî-
õîíäðîì òðóá÷àòûõ êîñòåé:
1. Àêòèâíàÿ îñòåîõîíäðîìà:
îòäàëåííàÿ îò õðÿùåâîé îòðîñòêîâîé ïëàñòèíêè áî-
ëåå ÷åì íà 2 ìì;
îòäàëåííàÿ îò õðÿùåâîé îòðîñòêîâîé ïëàñòèíêè ìå-
íåå ÷åì íà 2 ìì;
1.1 ñ õðÿùåâèäíûì êîìïîíåíòîì õîíäðîìîïîäîáíî-
ãî ñòðîåíèÿ:
à) ñ ýíõîíäðàëüíûì îêîñòåíåíèåì (óìåðåííûì) III
ñòåïåíè;
á) ñ ýíõîíäðàëüíûì îêîñòåíåíèåì (âûðàæåííûì) IV
còåïåíè
1.2 ñ õðÿùåâûì êîìïîíåíòîì, èìåþùèì ñòðîåíèå,
ïîäîáíîå ñóñòàâíîìó õðÿùó:
à) ñ ýíõîíäðàëüíûì îêîñòåíåíèåì (íåçíà÷èòåëüíûì)
I ñòåïåíè;
á) ñ ýíõîíäðàëüíûì îêîñòåíåíèåì (íèçêèì) II ñòåïåíè;
â) ñ ýíõîíäðàëüíûì îêîñòåíåíèåì (óìåðåííûì) III
ñòåïåíè;
ã) ñ ýíõîíäðàëüíûì îêîñòåíåíèåì (âûðàæåííûì) IV
ñòåïåíè.
2. Íåàêòèâíàÿ îñòåîõîíäðîìà:
2.1. ñ õðÿùåâûì êîìïîíåíòîì, èìåþùèì ñòðîåíèå,
ïîäîáíîå ñóñòàâíîìó õðÿùó:

à) áåç ýíõîíäðàëüíîãî îêîñòåíåíèÿ;
á) ñ ýíõîíäðàëüíûì îêîñòåíåíèåì (íåçíà÷èòåëüíûì)
I ñòåïåíè.
2.2. ñ õðÿùåâûì êîìïîíåíòîì, ïðåäñòàâëåííûì ôèá-
ðîçíîé õðÿùåâîé òêàíüþ;
2.3. ñ äåãðàäàöèåé õðÿùåâîãî êîìïîíåíòà è âûðàæåí-
íûìè ñêëåðîòè÷åñêèìè èçìåíåíèÿìè â êîñòíîì êîì-
ïîíåíòå.

Ïðåäñòàâëåííûå êëèíèêî-ìîðôîëîãè÷åñêèå âàðèàíòû
îñòåîõîíäðîì îòðàæàþò òåìïû ðîñòà îïóõîëåé è èõ
ïðîãíîç, ïîýòîìó ïðè äèàãíîñòèêå ýêçîñòîçîâ òðóá÷à-
òûõ êîñòåé öåëåñîîáðàçíî ïðîâåñòè âåðèôèöèðîâàíèå
èõ ôîðì. Ñ ó÷åòîì òîãî, ÷òî âûÿâëåííûå ðàçëè÷íûå
ôîðìû îñòåîõîíäðîì ðàçëè÷àþòñÿ äðóã îò äðóãà êëè-
íè÷åñêèì òå÷åíèåì è çíà÷åíèåì, ïîäõîä ê èõ ëå÷åíèþ
íå ìîæåò áûòü îäèíàêîâûì, ÷òî äèêòóåò íåîáõîäè-
ìîñòü ðàçðàáîòêè íîâûõ ìåòîäîâ ëå÷åíèÿ è âíåñåíèÿ
êîððåêòèâ â òðàäèöèîííóþ, õèðóðãè÷åñêóþ òàêòèêó
ëå÷åíèÿ.
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SUMMARY

CLINICAL-MORPHOLOGICAL ASPECTS OF OS-
TEOCHONDROMA OF LONG BONES

Chikhladze R., Nishnianidze T.

Tbilisi State Medical University, Department of Patho-
logical Anatomy

Clinical-morphological aspects of osteochondroma re-
flect the rate of cancer growth and its prognosis. Verifi-
cation of bones forms is required to diagnose exostosis.
Revealed forms of osteochondroma differ by clinical
course which need different surgical approach. The aim
of the article was to propose new surgical technique to
treat osteochondroma.

71 patients with osteochondroma were examined by clin-
ical and radiological methods.

The samples were investigated by histological, histoster-
eometric, morphometric and immunohistochemical meth-
ods (using monoclonal antibodies ki-67).

It is concluded, that the growth rate of exostosis depends
on: location of the tumor; the structural architecture of
the cartilage; enchondral ossifications in tumor.

The active and passive stages of osteochondromas in long
bones are depicted.

Key words: exostosis, osteochondroma, enchondral os-
sifications, long bones.

ÐÅÇÞÌÅ

ÊËÈÍÈÊÎ-ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÅ ÔÎÐÌÛ
ÎÑÒÅÎÕÎÍÄÐÎÌ ÒÐÓÁ×ÀÒÛÕ ÊÎÑÒÅÉ

×èõëàäçå Ð.Ò., Íèøíèàíèäçå Ò.Ò.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò, äåïàðòàìåíò ïàòîëîãè÷åñêîé àíàòîìèè

Êëèíèêî-ðàäèîëîãè÷åñêèå èññëåäîâàíèÿ áûëè ïðîâå-
äåíû 71-ìó ïàöèåíòó ñ îñòåîõîíäðîìîé. Îïåðàöèîí-
íûé ìàòåðèàë áûë èññëåäîâàí ãèñòîëîãè÷åñêèì, ãèñ-
òîñòåðåîìåòðè÷åñêèì, ìîðôîìåòðè÷åñêèì è èììóíî-
ãèñòîõèìè÷åñêèì ìåòîäàìè (ñ èñïîëüçîâàíèåì ìîíî-
êëîííûõ àíòèòåë â îòíîøåíèè Ki-67).

Ðåçóëüòàòû ïðîâåäåííûõ èññëåäîâàíèé, ïîçâîëÿþò
çàêëþ÷èòü, ÷òî ñòåïåíü ðîñòà ýêçîñòîçîâ çàâèñèò îò
ìåñòîðàñïîëîæåíèÿ îïóõîëè, ñòðóêòóðíîé àðõèòåêòó-
ðû õðÿùà è ýíõîíäðàëüíîãî îêîñòåíåíèÿ îïóõîëè.

Òàêèì îáðàçîì, íà äàííûé ìîìåíò ñëåäóåò ðàçëè÷àòü
àêòèâíóþ è ïàññèâíóþ ôîðìû îñòåîõîíäðîì â òðóá-
÷àòûõ êîñòÿõ. Ïðåäñòàâëåííûå êëèíèêî-ìîðôîëîãè-
÷åñêèå âàðèàíòû îñòåîõîíäðîì îòðàæàþò òåìïû ðî-
ñòà îïóõîëåé è èõ ïðîãíîç, ïîýòîìó ïðè äèàãíîñòèêå
ýêçîñòîçîâ òðóá÷àòûõ êîñòåé öåëåñîîáðàçíî ïðîâåñ-
òè âåðèôèöèðîâàíèå èõ ôîðì. Ñ ó÷åòîì òîãî, ÷òî
âûÿâëåííûå ðàçëè÷íûå ôîðìû îñòåîõîíäðîì ðàçëè-
÷àþòñÿ êëèíè÷åñêèì òå÷åíèåì, ÷òî äèêòóåò íåîáõî-
äèìîñòü èíäèâèäóàëüíîãî ïîäõîäà ê ëå÷åíèþ îñòåî-
õîíäðîì ñ âíåñåíèåì êîððåêòèâ â òðàäèöèîííóþ, õè-
ðóðãè÷åñêóþ òàêòèêó ëå÷åíèÿ.
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The actual problem of the gynecology, reproductology and
the social medicine involves the detection of the reason
of the tubal barrenness, also the novel diagnostic approach-
es and the improvement of the present means.

Nowadays the most informative and the less invasive
method for the patient, the dynamic hysterosalpingo- con-
trast sonography is presented. It requires the following
contrastive materials: an anechogen (furaciline 1:5000,
physiological solution and the novokain solution) and
hyperechogen (echovist -200 and levovist) contrasting
means [5,12].

Despite of their plurality amount and diagnostic value,
the investigation of the novel advanced contrasting means
and their introduction into the practice still remains the
actual problem.

The contrasting material unimag (Registartion N# DA.
000142, 08.04.2004 year) was worked out in Georgia,
which presents the stable suspension of magnetic high
dispersive corpuscules. Unimag is characterized by the
X-ray contrastive properties, it’s a safe, non-toxic and it
doesn’t posses the teratogenic, embryotoxic and mutagenic
effects. It has bactericidal and bacteriostatical properties.
The unimag provides the rapid elimination of the inflam-
matory processes and it enhances the reparative abilities.
[1-4, 6-11].

That is why we were first to demonstrate the experimen-
tal study in this occasion, performed on adult female rab-
bits. The study demonstrated the echo contrastive ability
of the unimag during the dynamic hysterosalpingosonog-
raphy.

The aim of our present study was to evaluate the unimag
effect and its dynamic elimination from a mucous layer of
the non- ligated uterine horns.

Material and methods. The experiment involved 18 adult
female rabbits. The 5 ml of undiluted and also 10th and
20th times diluted unimag was injected in the uterine horns
via N6 Foley catheter. In a parallel way, the ultrasound
observation was achieved by ultrasound machine- Siemens

Sonoline Antares 3,5 MGHz passer at a time of the unim-
ag injection, after the injection on the 3rd and 5th days. For
the investigation purpose the materials were taken from
the uterine horns, regional lymph nodes and from the liv-
er for its next morphological examination on the first, 3rd

and 5th days following the unimag injection. The paraffin
section slides were stained by H&E and the Perls reaction
was perforemd for the iron assessement. The given tech-
nologies made the opportunity to make the qualitative and
the quantative assessment of the given results.

The injection of the unimag in experimental animals and
the material uptake was performed under the ether nar-
cotic mask conditions, according to the regulations of “The
involvement of animals in experiment”.

For the estimation of the results the following groups were
determined:

I group (n=6) - in this group at the time of injection the
ultrasound study was performed and the material was taken
on the same day for its morphological evaluation.

II group (n=6) – the ultrasound study and the morpholog-
ical material uptake was achieved on the 3rd day follow-
ing the injection

III group (n=6) – the ultrasound study and the morpho-
logical material uptake was performed on the 5th day after
the injection.

The each group was divided into 3 subgroups: I subgroup
– (n=2) – injected by undiluted unimag; II subgroup –
(n=2) – injected 10th times diluted unimag; III subgroup –
(n=2) – injected 20th times diluted unimag.

Experimental-morphological data. I group – I- II (sub-
groups animals) the study of the uterine horns testify, that
the unimag particles were attached across the whole length
of the mucous layer of the uterine horns and in general, it
produces about 1 mm thickness layer. There was an evi-
dence of intermediate hyperemy of the mucous layer. The
Unimag corpuscules were not detected in the lymph nodes
and in the liver (Fig. 1,2).
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Fig. 1. The uterine horns of the rabbit. I group – (I sub-
group) Perls reaction for iron. The unimag corpuscules
are located in the deeper leyers of the mucous. The mag-
nification x400

Fig. 2. The uterine horns of the rabbit. I group – (II sub-
group) Perls reaction for iron. The adhesion of unimag
corpuscules on the mucous layer. The magnification x400

I group – III (subgroup) – histological study of the uter-
ine horns revealed the interrupted adhesion of the corpus-
cules. The average thickness of the adhesion sights sug-
gested 0,3 mm. There was no evidence about the pres-
ence of the corpuscules in the liver and in the lymph nodes.

II group – I (subgroup) – histological study of the uterine
horns revealed no presence of the unimag corpuscules on
a mucosal layer, but the single ones still preserved in a
deeper layers of the mucous. There was a high expression
of the macrophages with the phagocyted unimag corpus-
cules within the mucous layer. The regional lymph nodes
revealed the over expression of the reactive changes as an
appearance of sinus hystiocytosis. The marginal and the
medullar sinuses were full with the macrophages, that
contained the unimag corpuscules. The average quantity
of the unimag carrier macrophages were seen in the liver.

II group – II (subgroup) – the histological study revealed
no evidence of the presence of unimag corpuscules in
mucous and its deeper layers. The unimag carrier mac-
rophages were arranged in a small groups and lying sep-
arately in submucosal layer. The lymph nodes showed
intermediate reactive hyperplasia, sinus hystiocytosis,
few amount of unimag carrier macrphages were found
in marginal sinuses and the same value of macrophages
were seen in medullar sinuses (Fig. 3). Few amount of
the carrier unimag carrier macrophages were also de-
tected in the liver.

Fig. 3. The lymph node of the rabbit. II group – (II sub-
group) The 3rd day after the injection of the unimag. The
Unimag corpuscules carrier macrophages in the lymph
node. H&E stain. The magnification  x400

II group – III (subgroup) – morphological study showed
no evidence of the unimag corpuscules in mucous, sub-
mucosal and deeper layers. Unimag carrier macrophag-
es were not detected in a submucosal layer, there is no
evidence about their presence in the liver and in the
lymph nodes.

III group – I (subgroup) – unimag corpuscules were not
performed in a mucous layer, not even in the deeper lay-
ers, also the corpuscules carrier macrophages were not
found to be in submucosal layer. The single unimag carri-
er corpuscules were detected in the lymph glands, med-
ullar sinuses and in the liver (Fig. 4).

III group – II- III (subgroup) – histological evaluation of
the material could not reveal the unimag corpuscules in
mucosal and submucosal layers, not in the liver and in the
lymph nodes, the unimag carrier macrophages were not
detected.

Results and their discussion. By the given result of the
study, in a case of the different dilution of the unimag
corpuscules, the mucous layer is covered equally for the
both cases- for the undiluted and for the 10th times diluted
solutions.
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Fig.4. The liver of the rabbit. III group – (I subgroup) The
5th day of the experiment. The unimag corpuscules found
in the unit macrophages. Perls reaction for iron. The mag-
nification x 400

In II group – I- II (subgroups animals) - the dynamic of
the unimag fluid elimination for the submucous layer,
lymph nodes and the liver qualitatively brings them into
one type, the difference is determined by their quantative
characterization.

In III subgroup there was no evidence found to be about
the unimag carrier macrophages in the submucosal layer,
neither in lymph nodes and in the liver.

The morphological evaluation of the material taken from
the III group revealed, that the elimination process was
finished in III group’s II subgroup rabbits by the 5th day
after the beginning of the experiment, meanwhile, this
process lasts in I subgroup, but in III subgroup no unimag
particles and the particle carrier macrophages aren’t pre-
sented.

The elimination time of the unimag exists 5 days in a case
of the 10th time dilution.

The undiluted unimag elimination process lasts even af-
ter 5 days.

The mononuclear-phagocytic system does not take a part
in this occasion and the elimination process is performed
naturally by its own extracorporaly way, in a case of the
20th time dilution of the unimag.
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SUMMARY

THE ECHO-CONTRASTING ABILITY OF THE MEDICAL MAGNETIC
FLUID UNIMAG AND ITS PECULIARITIES DURING

THE ELIMINATION FROM THE BODY IN AN EXPERIMENT
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The aim of our study was to evaluate the unimag effect
and its dynamic elimination from the unligated uterine
horns.

During the experiment, 5ml of undiluted unimag and its
diluted solutions (1:10; 1:20) were injected via the cathe-
ter in adult female rabbits, (the whole number of animals
– 18). For its next morphological evaluation the materials
were taken on the first, on the 3rd and 5th day following the
injection.

The 10th times diluted unimag elimination time includes 5
days. Non-diluted unimag elimination process lasts more
then 5 days. In a case of the unimag’s 20th times dilution,
the mononuclear- phagocytic system doesn’t activate and
the elimination procces is performed naturally, by the ex-
tracorporaly way.

Key words: hysterosalpingo-contrast sonography
(HyCoSy), magnetic fluids, unimag, uterine horns.
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Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå
âëèÿíèÿ ëå÷åáíîé ìàãíèòíîé æèäêîñòè óíèìàã (ðåãè-
ñòðàöèîííûé íîìåð DÀ 000142 îò 08.04.2004 ã) íà
ñëèçèñòóþ îáîëî÷êó èíòàêòíûõ ðîãîâ ìàòêè. Èññëå-
äîâàíèþ ïîäâåðãëèñü 18 ïîëîâîçðåëûõ êðîëü÷èõ. Ñ
ïîìîùüþ êàòåòåðà ôîëëåÿ ¹6, ðàçâåäåííûé (1:10;
1:20) è íåðàçâåäåííûé ðàñòâîðû óíèìàãà ìåäëåííî
ââîäèëè â êîëè÷åñòâå 5 ìë â èíòàêòíûå ðîãè ìàòêè.
Äëÿ ìîðôîëîãè÷åñêîãî èññëåäîâàíèÿ ìàòåðèàë çàáè-
ðàëñÿ íà 1-é, 3-é, 5-é äíè ïîñëå ââåäåíèÿ ïðåïàðàòà.

* * *

Äåñÿòèêðàòíî ðàçâåäåííûé óíèìàã ýëèìèíèðóåò èç
îðãàíèçìà æèâîòíîãî â òå÷åíèå 5-è äíåé, à ýëèìèíà-
öèÿ íåðàçâåäåííîãî óíèìàãà ïðîäàëæàåòñÿ áîëåå 5-è
äíåé.

Â ñëó÷àå äâàäöàòèêðàòíîãî ðàçáàâëåíèÿ óíèìàãà, â åãî
ýëèìèíàöèè íå ó÷àñòâóåò ìîíîíóêëåàðíîôàãîöèòàð-
íàÿ ñèñòåìà è ýëèìèíàöèÿ ïðîèñõîäèò åñòåñòâåííî,
ýêñòðàêîðïîðàëüíûì ïóòåì.
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Ñèíäðîì äëèòåëüíîãî ñäàâëèâàíèÿ (ÑÄÑ) ÿâëÿåòñÿ
îäíîé èç ñàìûõ òÿæåëûõ ôîðì òðàâìàòè÷åñêîãî ïî-
âðåæäåíèÿ, õàðàêòåðèçóþùèéñÿ ìíîãî÷èñëåííûìè è
ìíîãîñòîðîííèìè èçìåíåíèÿìè òêàíåé, îðãàíîâ è èõ
ñèñòåì. Óñòàíîâëåíî, ÷òî â ïàòîãåíåçå ÑÄÑ ó÷àñòâóþò
íå òîëüêî èøåìèÿ è âîçìîæíûé íåêðîç êîìïðåññèðî-
âàííûõ òêàíåé, íî è âûçâàííûå íåéðîðåôëåêòîðíûìè
è ãóìîðàëüíûìè ïóòÿìè çíà÷èòåëüíûå ñäâèãè â òêàíÿõ,
íåïîñðåäñòâåííî íå ïîäâåðãøèõñÿ êîìïðåññèè, ïîñëå
ðåïåðôóçèè ïîâðåæäåííîãî ðåãèîíà, ïðèâîäÿùèå ê òî-
òàëüíîé ãèïîêñèè îðãàíèçìà [1,3,5]. Â ìåõàíèçìå ðàç-
âèòèÿ ãèïîêñèè ïðè ÑÄÑ íåìàëîâàæíóþ (âîçìîæíî è
âåäóùóþ) ðîëü, ïî âñåé âåðîÿòíîñòè, ñ îäíîé ñòîðîíû,
íàðóøåíèÿ öåíòðàëüíîãî è ðåãèîíàðíîãî êðîâîòîêà,
ìèêðîãåìîöèðêóëÿöèè, ñ äðóãîé - ñîñòîÿíèå ýðèòðîöè-
òîâ, êàê îñíîâíûõ ïåðåíîñ÷èêîâ êèñëîðîäà è, âìåñòå ñ
òåì, îïðåäåëÿþùèõ ðåîëîãè÷åñêèå ñâîéñòâà êðîâè [2,4].

Èñõîäÿ èç âûøåèçëîæåííîãî, öåëüþ íàøåãî èññëåäîâà-
íèÿ ÿâèëîñü êîìïëåêñíîå èçó÷åíèå ôàêòîðîâ, îïðåäåëÿ-
þùèõ ñíàáæåíèå òêàíåé êðîâüþ è êèñëîðîäîì, è òåì
ñàìûì, âûÿâëåíèå âîçìîæíîãî ïàòîãåíåòè÷åñêîãî ìåõà-
íèçìà òîòàëüíîé ãèïîêñèè íåêîìïðåññèðîâàííûõ òêàíåé
è îðãàíîâ ïðè ñèíäðîìå äëèòåëüíîãî ñäàâëèâàíèÿ.

Ìàòåðèàë è ìåòîäû. Îïûòû ïðîâîäèëèñü íà 150-è
ïîëîâîçðåëûõ êðûñàõ ìàññîé òåëà 180-200 ãð. Ìîäå-
ëèðîâàíèå ÑÄÑ îñóùåñòâëÿëîñü 6-÷àñîâûì íàëîæå-
íèåì çàæèìîâ íà ñðåäíþþ òðåòü îáåèõ áåäåð. Ñðàçó
ïîñëå ñíÿòèÿ çàæèìîâ, à òàêæå ñïóñòÿ 1, 6 è 12 ÷àñîâ,
èññëåäîâàëè ñèñòåìíîå àðòåðèàëüíîå äàâëåíèå, èíòåí-
ñèâíîñòü ëîêàëüíîãî êðîâîòîêà (ÈËÊ) è ìèêðîãåìî-

öèðêóëÿöèþ, ìåõàíè÷åñêóþ è îñìîòè÷åñêóþ ðåçèñòåí-
òíîñòü ýðèòðîöèòîâ.

Ñ ó÷åòîì ïîêàçàòåëåé ìåõàíè÷åñêîé è îñìîòè÷åñêîé
ðåçèñòåíòíîñòè ýðèòðîöèòîâ ñóäèëè î ñîñòîÿíèè ìåìá-
ðàí ýðèòðîöèòîâ. Ìåõàíè÷åñêóþ ðåçèñòåíòíîñòü ýðèò-
ðîöèòîâ èçó÷àëè ìåòîäîì óëüòðàçâóêîâûõ öèòîëèçîã-
ðàìì, êîòîðûé îñíîâàí íà îïðåäåëåíèè êèíåòè÷åñêèõ
ïàðàìåòðîâ óëüòðàçâóêîâîé äåçèíòåãðàöèè (ðàñïàäà) êëå-
òîê, íàõîäÿùèõñÿ â ñóñïåíçèðîâàííîì ñîñòîÿíèè. Îñìî-
òè÷åñêàÿ ðåçèñòåíòíîñòü ýðèòðîöèòîâ èçó÷àëàñü íà îñ-
íîâàíèè êèíåòèêè èõ ëèçèñà ñ èñïîëüçîâàíèåì ôîòîýëåê-
òðîêîëîðèìåòðè÷åñêîãî äèôôåðåíöèàëüíîãî ìåòîäà.

ÈËÊ èçó÷àëàñü ïîëÿðîãðàôè÷åñêèì ìåòîäîì âîäî-
ðîäíîãî êëèðåíñà, êîòîðûé áàçèðóåòñÿ íà ðåãèñòðà-
öèè êðèâîé âûäåëåíèÿ ýëåêòðîõèìè÷åñêè ãåíåðèðî-
âàííîãî âîäîðîäà èç òêàíåé, ñ ïîìîùüþ êîòîðîé êî-
ëè÷åñòâåííî îïðåäåëÿåòñÿ âåëè÷èíà ÈËÊ â ñêåëåò-
íîé ìûøöå è ïå÷åíè.

Ìèêðîãåìîöèðêóëÿöèþ èçó÷àëè â ñîñóäàõ áðûæåéêè
òîíêîé êèøêè êðûñ. Äèàìåòð àðòåðèîë èçìåðÿëè íà ìî-
íèòîðå, êîòîðûé ïîñðåäñòâîì òåëåêàìåðû áûë ñîåäè-
íåí ñ áèîìèêðîñêîïîì "ÌÁÈ-15" (Ðîññèÿ). Ñèñòåìíîå
àðòåðèàëüíîå äàâëåíèå îïðåäåëÿëîñü â ñîííîé àðòåðèè
êðûñ ñ ïîìîùüþ "Ìèíãîãðàôà-34" (Ãåðìàíèÿ).

Ðåçóëüòàòû è èõ îáñóæäåíèå. Â òàáëèöå 1 ïðèâåäå-
íû äàííûå îá èçìåíåíèÿõ ìåõàíè÷åñêîé ðåçèñòåíò-
íîñòè ýðèòðîöèòîâ ïðè 6-÷àñîâîé êîìïðåññèè ñ ïîñ-
ëåäóþùåé 1, 6 è 12-÷àñîâîé äåêîìïðåññèåé.
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Ïàâëèàøâèëè Í.Ñ., Íàìîðàäçå Ì.Ø., Êèïèàíè Â.À., Ïåòðèàøâèëè Ò.Ã., Êåâëèøâèëè Î.Ø.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, äåïàðòàìåíò ïàòîôèçèîëîãèè

Òàáëèöà 1. Ïîêàçàòåëè ìåõàíè÷åñêîé ðåçèñòåíòíîñòè ýðèòðîöèòîâ ïðè ÑÄÑ

Ðåæèì êîìïðåññèè t-âðåìÿ ïîëíîãî 
ãåìîëèçà 

T-63%-ïåðèîä 
ðàñïàäà 

эðèòðîöèòîâ 

V-ñðåäíÿÿ ñêîðîñòü 
ðàñïàä à эðèòðîöèòîâ 

Êîíòðîëü 11,36±0,5 5,02±0,3 0,46±0,02 
6-÷àñîâàÿ êîìïðåññèÿ 9,56±0,45* 2,82±0,03* 0,61±0,015* 
6-÷àñ. êîìï.+÷àñîâàÿ äåêîìïðåññèÿ 9,55±0,4* 2,5±0,02* 0,6±0,003* 
6-÷àñ. êîìï.+6-÷àñ. äåêîìïðåññèÿ 8,58±0,45* 2,3±0,03* 0,56±0,001* 
6-÷àñ. êîìï.+12-÷àñ. äåêîìïðåññèÿ 8,33±0,35* 2,00±0,05* 0,54±0,003* 
 ïðèìå÷àíèå: * - äîñòîâåðíîñòü ïîêàçàòåëÿ

Äàííûå, ïðåäñòàâëåííûå â òàáëèöå 1 óêàçûâàþò, ÷òî
ïðè 6-÷àñîâîé êîìïðåññèè âðåìÿ ïîëíîãî ãåìîëèçà
ýðèòðîöèòîâ óìåíüøèëîñü íà 15,9%, íå ìåíÿÿñü â òå-
÷åíèå ÷àñà, à ïîñëå 3- è 6-÷àñîâîé äåêîìïðåññèè óìåíü-
øèëîñü åùå íà 24% è 27%, ñîîòâåòñòâåííî. Ñðåäíÿÿ

ñêîðîñòü ðàñïàäà ýðèòðîöèòîâ ïðè êîìïðåññèè óâåëè-
÷èëàñü íà 25%, îòìå÷àëîñü íåçíà÷èòåëüíîå ïîíèæå-
íèå ñêîðîñòè ðàñïàäà ýðèòðîöèòîâ íà âñåõ ýòàïàõ äå-
êîìïðåññèè, îäíàêî ê êîíöó îïûòà îñòàâàëàñü óâåëè-
÷åííîé íà 21% âûøå êîíòðîëüíîé âåëè÷èíû.
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Â òàáëèöå 2 ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèÿ
îñìîòè÷åñêîé ðåçèñòåíòíîñòè ýðèòðîöèòîâ ïðè 6-÷à-

ñîâîé êîìïðåññèè è ïîñëåäóþùåé 1-, 6- è 12-÷àñîâîé
äåêîìïðåññèè.

Òàáëèöà 2. Èçìåíåíèÿ îñìîòè÷åñêîé ðåçèñòåíòíîñòè ýðèòðîöèòîâ ïðè ÑÄÑ

Ðåæèì êîìïðåññèè t-ëàã-фàçà 

Ò-ðåçèñòåíòíîñòü 
эðèòðîöèòîâ ê 

ãåìîëèçèðóющèì 
фàêòîðàì 

Í - 
ìàêñèìàëüíàÿ 
èíòåíñèâíîñòü 

ðàñïàäà 

L - ñòåïåíü 
ãåòåðîãåííîñòè 
эðèòðîöèòîâ 

Êîíòðîëü 84,0±0,56 224,5±7.3 0,02±0,002 93,0±1,7 

6-÷àñ. êîìïðåññèÿ 38,0±1,1 68,0±3,1 0,013±0,007 49,5±1,4 

6-÷àñ. êîìï.+1-÷àñ. äåêîìï. 37,8±1,2 65,0±3,6 0,014±0,005 50,0±1,3 

6-÷àñ. êîìï.+6-÷àñ. äåêîìï. 33,4±0,87 57,5±2,8 0,013±0,005 48,5±1,5 

6-÷àñ. êîìï.+12-÷àñ. äåêîìï 31,7±1,1 55,5±2,7 0,014±0,03 49,1±1,6 
 Èç òàáëèöû ñëåäóåò, ÷òî 6-÷àñîâàÿ êîìïðåññèÿ âûçû-

âàëà çíà÷èòåëüíîå èçìåíåíèå îñìîòè÷åñêîé ðåçèñ-
òåíòíîñòè ýðèòðîöèòîâ, â ÷àñòíîñòè, óìåíüøåíèå óñ-
òîé÷èâîñòè ýðèòðîöèòîâ ê ãåìîëèçèðóþùèì âåùå-
ñòâàì: ïîêàçàòåëü Ò ñíèçèëñÿ íà 70%, ïîêàçàòåëü L -
íà 40%, ïîêàçàòåëü Í - íà 35%. Åùå áîëåå íèçêîé
îêàçàëàñü ðåçèñòåíòíîñòü ýðèòðîöèòîâ âî âñåõ ïåðè-
îäàõ äåêîìïðåññèè ïîñëå 6-÷àñîâîé êîìïðåññèè. Òà-
êèì îáðàçîì, 6-÷àñîâàÿ êîìïðåññèÿ âûçûâàåò íàðó-

øåíèå ìåõàíè÷åñêîé è îñìîòè÷åñêîé ðåçèñòåíòíîñ-
òè ýðèòðîöèòîâ.

Ïðèâåäåííûå â òàáëèöå 3 äàííûå ñâèäåòåëüñòâóþò, ÷òî
ÈËÊ â ñêåëåòíîé ìûøöå êðûñ ïîñëå 6-÷àñîâîé êîìï-
ðåññèè ñíèæàëàñü íà 17%, à ñïóñòÿ 1, 6 è 12 ÷àñîâ
ïîñëå íà÷àëà äåêîìïðåññèè îñòàâàëàñü ïîíèæåííîé,
ñîîòâåòñòâåííî, íà 23%, 29% è 21% ïî ñðàâíåíèþ ñ
êîíòðîëüíûì óðîâíåì.

Òàáëèöà 3. Ïîêàçàòåëè ÈËÊ â èíòàêòíûõ òêàíÿõ ïðè ÑÄÑ

Ðåæèì êîìïðåññèè ÈËÊ â ñêåëåòíîé ìûøöå ÈËÊ â ïå÷åíè 

Êîíòðîëü 53,0±1,9 43,06±2,4 

6-÷àñ. êîìïðåññèÿ 43,8±1,7* 44,0±1,3 

6-÷àñ. êîìïð.+1-÷àñ. äåêîìïð. 41,0±2,6* 41,2±4,0 

6-÷àñ. êîìïð.+6-÷àñ. äåêîìïð. 38,0±1,8* 38,0±2,3* 

6-÷àñ. êîìïð.+12-÷àñ. äåêîìïð. 42,0±4,0* 33,2±2,0* 

 

6-÷àñîâàÿ êîìïðåññèÿ âûçûâàëà îñîáûå èçìåíåíèÿ
ÈËÊ â ïå÷åíè, â ÷àñòíîñòè, â ïåðèîä êîìïðåññèè èç-
ìåíåíèå ÈËÊ â ïå÷åíè íåäîñòîâåðíî, çàòåì ÈËÊ ñó-
ùåñòâåííî ïîíèæàëàñü, ò.å. êðîâîñíàáæåíèå ïå÷åíè ñ
óâåëè÷åíèåì ïåðèîäà äåêîìïðåññèè ïðîãðåññèâíî
óõóäøàåòñÿ.

Â ñïåöèàëüíîé ñåðèè ýêñïåðèìåíòà ìû èçó÷èëè äè-
íàìèêó íàðóøåíèÿ ìèêðîãåìîöèðêóëÿöèè â áðûæåé-
êå òîíêîé êèøêè êðûñ. Êðîâîòîê â ñîñóäàõ áðûæåéêè
â íîðìå äîâîëüíî áûñòðûé, ðàçëè÷èìû îòäåëüíûå
ýðèòðîöèòû, èõ àãðåãàöèÿ íå íàáëþäàåòñÿ. Ïðè êîìï-
ðåññèè ñêåëåòíîé ìûøöû è íà ðàçíûõ ýòàïàõ äåêîìï-
ðåññèè, â ñîñóäàõ áðûæåéêè îòìå÷àåòñÿ ïðîãðåññèâ-
íîå óõóäøåíèå ìèêðîãåìîöèðêóëÿöèè. Â ÷àñòíîñòè,
íåïîñðåäñòâåííî ïîñëå êîìïðåññèè ëèíåéíàÿ ñêîðîñòü
êðîâîòîêà â ìèêðîñîñóäàõ ïîíèæàåòñÿ è ïðîäîëæàåò
ñíèæàòüñÿ â ïåðèîä äåêîìïðåññèè. Â êàïèëëÿðàõ è âå-
íóëàõ îáíàðóæèâàþòñÿ åäèíè÷íûå àãðåãàòû ýðèòðî-

öèòîâ, ïëàçìàòè÷åñêèå ìèêðîñîñóäû. Ñïóñòÿ 6 ÷àñîâ
ïîñëå äåêîìïðåññèè ñòåïåíü àãðåãàöèè ýðèòðîöèòîâ
óñèëèâàåòñÿ, íàáëþäàåòñÿ â êàïèëëÿðàõ è âåíóëàõ,
îòìå÷àþòñÿ ïëàçìàòèçàöèÿ ìèêðîñîñóäîâ, ïðåñòàç è
ñòàç. Ñïóñòÿ 12 ÷àñîâ ïîñëå äåêîìïðåññèè, íà ôîíå
ðåçêîãî óìåíüøåíèÿ ëèíåéíîé ñêîðîñòè êðîâîòîêà â
àðòåðèîëàõ, âåíóëàõ è êàïèëëÿðàõ, â ïðîñâåòå ñîñó-
äîâ îáíàðóæèâàþòñÿ ãëûáîîáðàçíûå ýðèòðîöèòàðíûå
àãðåãàòû, îòìå÷àþòñÿ ìàÿòíèêîîáðàçíîå äâèæåíèå
êðîâè, ïðåñòàç è ñòàç.

Èçìåðåíèå ñèñòåìíîãî àðòåðèàëüíîãî äàâëåíèÿ êðî-
âè âûÿâèëî åãî ïîíèæåíèå íà âñåõ ýòàïàõ ýêñïåðè-
ìåíòà, â ÷àñòíîñòè, â êîíöå êîìïðåññèè àðòåðèàëü-
íîå äàâëåíèå ïîíèçèëîñü äî 49,0±2,2ìì.ðò.ñò. (â íîð-
ìå - 75,0±4,0). Ñïóñòÿ ÷àñ ïîñëå äåêîìïðåññèè àðòå-
ðèàëüíîå äàâëåíèå óìåíüøèëîñü åùå íà 20%
(39,0±3,6 ìì.ðò.ñò.), ê êîíöó ýêñïåðèìåíòà ñîñòàâëÿÿ
18,0±2,7 ìì.ðò.ñò.

ïðèìå÷àíèå: * - äîñòîâåðíîñòü ïîêàçàòåëÿ
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Ïðåäïîëàãàåì, ÷òî ïàäåíèå ëîêàëüíîãî êðîâîòîêà è
ìèêðîãåìîöèðêóëÿöèè, â ïåðâóþ î÷åðåäü, âûçâàíî
ñíèæåíèåì ñèñòåìíîãî àðòåðèàëüíîãî êðîâÿíîãî äàâ-
ëåíèÿ, âñëåäñòâèå õàðàêòåðíîãî äëÿ òðàâìàòè÷åñêîãî
ïîâðåæäåíèÿ íàðóøåíèÿ öåíòðàëüíîãî êðîâîîáðàùå-
íèÿ. Åñòåñòâåííî, ÷òî ïàäåíèå öåíòðàëüíîãî àðòåðè-
àëüíîãî äàâëåíèÿ âûçûâàåò íàðóøåíèå ëîêàëüíîãî
êðîâîòîêà, îäíàêî îáúÿñíèòü âñå îáíàðóæåííûå íàìè
íàðóøåíèÿ ðåãèîíàðíîãî êðîâîîáðàùåíèÿ òîëüêî ê àð-
òåðèàëüíîé ãèïîòåíçèåé, íåâîçìîæíî. Ñ äðóãîé ñòî-
ðîíû, âåñüìà âàæíîå çíà÷åíèå î÷åâèäíî èìþò óñòà-
íîâëåííûå íàìè íàðóøåíèÿ ìèêðîãåìîöèðêóëÿöèè
âñëåäñòâèå èçìåíåíèÿ àäðåíîðåàêòèâíîñòè ñîñóäîâ è
óõóäøåíèÿ ðåîëîãèè êðîâè, â ìåõàíèçìå ÷åãî ñóùå-
ñòâåííóþ ðîëü èãðþò èçìåíåíèÿ ñâîéñòâ ìåìáðàí
ýðèòðîöèòîâ. Îòìå÷åííûå èçìåíåíèÿ êðîâîîáðàùåíèÿ
è ðåîëîãèè êðîâè â ñîâîêóïíîñòè ïðèâîäÿò ê ðåçêîìó
ñíèæåíèþ êðîâîòîêà òêàíåé è îðãàíîâ, ÷òî âûÿâëåíî
â íàøèõ ýêñïåðèìåíòàõ. Óñòàíîâëåííûå íàìè íàðó-
øåíèÿ ïðè ÑÄÑ ïðèâîäÿò ê ðàçâèòèþ òîòàëüíîé ãè-
ïîêñèè îðãàíèçìà. Íà îñíîâå ðåçóëüòàòîâ íàøèõ èñ-
ñëåäîâàíèé è ñ ó÷åòîì ëèòåðàòóðíûõ äàííûõ íàìè ðàç-
ðàáîòàíà îðèãèíàëüíàÿ ñõåìà, îòðàæàþùàÿ ìåõàíèç-
ìû ïàòîãåíåçà ãåíåðàëèçîâàííîé ãèïîêñèè ïðè êðàø-
ñèíäðîìå.

Èç ñõåìû ñëåäóåò, ÷òî ïðè ÑÄÑ íàðóøàåòñÿ òðàíñïîðò
ýëåêòðîíîâ â ìèòîõîíäðèÿõ è ìèêðîñîìàõ (8), ÷òî ñî-

ïðîâîæäàåòñÿ èçáûòêîì ñóïåðîêñèäðàäèêàëîâ (9), óñè-
ëåíèåì ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ (ÏÎË) (10),
ïîâðåæäåíèåì êëåòîê “èíòàêòíûõ” îðãàíîâ è òêàíåé
(4), î ÷åì óêàçûâàåò ïîÿâëåíèå â êðîâè èîíîâ Ìn2+-
(2) è Fe2+- (11). Îíè ÿâëÿþòñÿ ïðîìîòîðàìè ïåðîêñè-
äàöèîííûõ ïðîöåññîâ è åùå áîëüøå óñèëèâàþò ÏÎË.
Èçìåíåíèå ìåìáðàí ýðèòðîöèòîâ (4) óìåíüøàåò èõ ðå-
çèñòåíòíîñòü (3), ÷òî âûçûâàåò èõ ãåìîëèç (5) è ñïî-
ñîáñòâóåò ðàçâèòèþ ãåíåðàëèçîâàííîé ãèïîêñèè (12).
Óñèëåíèå ïåðîêñèäàöèîííûõ ïðîöåññîâ âûçûâàåò òàê-
æå óâåëè÷åíèå ñîäåðæàíèÿ îêñèäà àçîòà (18). Ââèäó
äëèòåëüíîé êîìïðåññèè ìÿãêèõ òêàíåé ðàçâèâàåòñÿ
ñòðåññ (15) ñ ãèïåðêàòåõîëàìèíåìèåé (26), ÷òî âûçû-
âàåò óñèëåíèå ÏÎË (16) ñ èíàêòèâàöèåé àäðåíîðåöåï-
òîðîâ ñòåíîê ñîñóäîâ è óìåíüøåíèåì èõ òîíóñà (19).
Ýòî, íàðÿäó ñ íàðóøåíèåì òåêó÷åñòè êðîâè (7), êîòî-
ðîå ñâÿçàíî ñ èçìåíåíèåì äåôîðìàöèîííûõ ñâîéñòâ
ýðèòðîöèòîâ (3), óìåíüøàåò ëèíåéíóþ ñêîðîñòü êðî-
âîòîêà â ìèêðîñîñóäàõ (20), ÿâëÿÿñü ïðè÷èíîé àãðå-
ãàöèè ýðèòðîöèòîâ (6) è íàðóøåíèÿ ìèêðîãåìîöèðêó-
ëÿöèè (14). Ïàòîëîãèþ ìèêðîãåìîöèðêóëÿöèè è íàðó-
øåíèå êðîâîñíàáæåíèÿ òêàíåé (13), îäíîâðåìåííî ñî
ñíèæåíèåì êîëè÷åñòâà ýðèòðîöèòîâ, âåðîÿòíî, ÿâëÿ-
åòñÿ ãëàâíåéøåé ïðè÷èíîé ãåíåðàëèçîâàííîé ãèïîê-
ñèè (12). Åñòåñòâåííî, ÷òî ïðåäñòàâëåííàÿ ñõåìà íå
îòðàæàåò âñåõ ñòîðîí ìåõàíèçìà ðàçâèòèÿ ÑÄÑ, îäíà-
êî, ìû ñ÷èòàåì, ÷òî îíà çàîñòðÿåò âíèìàíèå íà íàèáî-
ëåå çíà÷èòåëüíûõ àñïåêòàõ åãî ïàòîãåíåçà.
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Âûâîäû. 1. Ïðè ýêñïåðèìåíòàëüíîì êðàø-ñèíäðîìå
îòìå÷àþòñÿ âçàèìîñâÿçàííûå ñäâèãè ïðî- è àíòèîê-
ñèäàíòíîé ñèñòåì, ìèêðîãåìîöèðêóëÿöèè è ñâîéñòâ
ýðèòðîöèòîâ, èãðàþùèõ âàæíóþ ðîëü â ðàçâèòèè ãå-
íåðàëèçîâàííîé ãèïîêñèè òêàíåé.
2. Ñòåïåíü ãåíåðàëèçîâàííûõ íàðóøåíèé ìèêðîãåìî-
öèðêóëÿöèè îðãàíîâ è òêàíåé çàâèñèò îò äëèòåëüíîñ-
òè ïåðèîäà ñäàâëèâàíèÿ è äåêîìïðåññèè è ïðîÿâëÿåò-
ñÿ â èçìåíåíèè ðåàêòèâíîñòè ìèêðîñîñóäîâ è ïàäå-
íèè èíòåíñèâíîñòè ëîêàëüíîãî êðîâîòîêà â íåñäàâëåí-
íûõ òêàíÿõ.
3. Ðàçâèòèå êðàø-ñèíäðîìà ñîïðîâîæäàåòñÿ ñíèæåíè-
åì ðåçèñòåíòíîñòè è äåôîðìàáåëüíîñòè ýðèòðîöèòîâ,
êîòîðûå ñâÿçàíû ñ ïîâðåæäåíèåì èõ ìåìáðàí.
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SUMMARY

THE ROLE OF BLOOD RHEOLOGY AND MICRO
HEMOCIRCULATION IN DEVELOPMENT OF
GENERALIZED HYPOXIA IN CRUSH SYN-
DROME

Pavliashvili N., Namoradze M., Kipiani. V., Petriash-
vili T., Kevlishili O.

Tbilisi State Medical University, Department of pathophys-
iology

Crush syndrome (CS) is a type of traumatic pathology
accompanied by intoxication of organism with a heavy
and specific clinical course and high lethality. Numer-
ous damages, the most significant of which are stress,
shock, pain, violation of the neurohumoral system in-
volving the mediators of the sympathic part of vegeta-
tive nervous system, and pathological condition in which
the body as a whole (generalized hypoxia) or region of
the body (tissue hypoxia) is deprived of adequate oxy-
gen supply are common in CS.  The aim of the research

was to study factors, which determine tissue blood and
oxygen supply and to detect the possible pathogenetic
mechanisms of generalized hypoxia in decompressed tis-
sues and organs in long CS.

Systemic arterial pressure, blood supply of skeletal mus-
cles and liver, mesenteric microcirculation, mechanical and
chemical resistance of erythrocytes of rats in crash syn-
drome has been investigated with the use of electroten-
sometry, H+-clearance, telebiomicroscopy, ultrasound cy-
tolysogram and photoelectrocolorimetry. The model of
crush was created by compression of experimental ani-
mals’ hip during 6 hours. The morphological study of brain
tissue during different types of decompression has revealed
a contraction of the vessels of the cerebral shell, hypoxia,
and perivascular edema. It was stated that interrelated
changes play significant role in development of general-
ized hypoxia of tissues; degree of disorders depend on
duration of compression and decompression, reactivity of
micro blood vessels; the fall of local hemocirculation in
intact tissues and reduced resistance and deformability of
erythrocytes takes place.

Key words: crush syndrome, microhemocirculation, gen-
eralized hypoxia.

ÐÅÇÞÌÅ

ÐÎËÜ ÈÇÌÅÍÅÍÈÉ ÐÅÎËÎÃÈÈ ÊÐÎÂÈ È ÃÅ-
ÌÎÖÈÐÊÓËßÖÈÈ Â ÌÅÕÀÍÈÇÌÅ ÐÀÇÂÈÒÈß
ÃÅÍÅÐÀËÈÇÎÂÀÍÍÎÉ ÃÈÏÎÊÑÈÈ ÏÐÈ
ÊÐÀØ-ÑÈÍÄÐÎÌÅ

Ïàâëèàøâèëè Í.Ñ., Íàìîðàäçå Ì.Ø., Êèïèàíè
Â.À., Ïåòðèàøâèëè Ò.Ã., Êåâëèøâèëè Î.Ø.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñè-
òåò, äåïàðòàìåíò ïàòîôèçèîëîãèè

Ñèíäðîì äëèòåëüíîãî ñäàâëèâàíèÿ (ÑÄÑ) ÿâëÿåòñÿ
òÿæåëîé ôîðìîé òðàâìàòè÷åñêîãî ïîâðåæäåíèÿ, õà-
ðàêòåðèçóþùèéñÿ ìíîãî÷èñëåííûìè è ìíîãîñòîðîí-
íèìè èçìåíåíèÿìè òêàíåé, îðãàíîâ è èõ ñèñòåì, à
òàêæå âûñîêîé ëåòàëüíîñòüþ. Óñòàíîâëåíî, ÷òî â ïà-
òîãåíåçå ÑÄÑ ó÷àñòâóþò íå òîëüêî èøåìèÿ è âîçìîæ-
íûé íåêðîç êîìïðåññèðîâàííûõ òêàíåé, íî è âûçâàí-
íûå íåéðîðåôëåêòîðíûìè è ãóìîðàëüíûìè ïóòÿìè
çíà÷èòåëüíûå ñäâèãè â òêàíÿõ, íåïîñðåäñòâåííî íå
ïîäâåðãøèõñÿ êîìïðåññèè, ïîñëå ðåïåðôóçèè ïî-
âðåæäåííîãî ðåãèîíà, ïðèâîäÿùèå ê òîòàëüíîé ãè-
ïîêñèè îðãàíèçìà.

Öåëüþ èññëåäîâàíèÿ áûëî êîìïëåêñíîå èçó÷åíèå
ôàêòîðîâ, îïðåäåëÿþùèõ ñíàáæåíèå òêàíåé êðîâüþ
è êèñëîðîäîì, è âûÿâëåíèå âîçìîæíîãî ïàòîãåíåòè-
÷åñêîãî ìåõàíèçìà òîòàëüíîé ãèïîêñèè íå êîìïðåñ-
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ñèðîâàííûõ òêàíåé è îðãàíîâ ïðè ñèíäðîìå äëèòåëü-
íîãî ñäàâëèâàíèÿ.

Ìåòîäàìè ýëåêòðîòåíçèîìåòðèè, âîäîðîäíîãî êëèðåí-
ñà, òåëåâèçèîííîé áèîìèêðîñêîïèè, óëüòðàçâóêîâûõ
öèòîëèçîãðàìì, ôîòîýëåêòðîêîëîðèìåòðèè èññëåäîâà-
íû ñîîñòâåòñâåííî ñèñòåìíîå àðòåðèàëüíîå äàâëåíèå,
êðîâîñíàáæåíèå ñêåëåòíûõ ìûøö è ïå÷åíè, ìèêðîãå-
ìîöèðêóëÿöèÿ áðûæåéêè, ìåõàíè÷åñêàÿ è îñìîòè÷åñ-
êàÿ ðåçèñòåíòíîñòü ýðèòðîöèòîâ êðûñ ïðè êðàø-ñèí-
äðîìå, âîñïðîèçâîäèìîãî 6-÷àñîâîé êîìïðåññèåé áå-

äåð. Óñòàíîâëåíî, ÷òî ïðè êðàø-ñèíäðîìå îòìå÷àþò-
ñÿ âçàèìîñâÿçàííûå ñäâèãè ïðî- è àíòèîêñèäàíòíîé
ñèñòåì, ìèêðîãåìîöèðêóëàöèè è ñâîéñòâ ýðèòðîöèòîâ,
èãðàþùèõ âàæíóþ ðîëü â ðàçâèòèè ãåíåðàëèçîâàííîé
ãèïîêñèè òêàíåé. Ñòåïåíü èõ èçìåíåíèé çàâèñÿò îò
äëèòåëüíîñòè ïåðèîäà ñäàâëèâàíèÿ è äåêîìïðåññèè,
ñîñòîÿò â èçìåíåíèè ðåàêòèâíîñòè ìèêðîñîñóäîâ è
ïàäåíèè èíòåíñèâíîñòè ëîêàëüíîãî êðîâîòîêà â íå-
ñäàâëåííûõ òêàíÿõ, ñíèæåíèåì ðåçèñòåíòíîñòè è äå-
ôîðìàáåëüíîñòè ýðèòðîöèòîâ, êîòîðûå ñâÿçàíû ñ ïî-
âðåæäåíèåì èõ ìåìáðàí.

* * *




