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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” âõîäèò â êàòàëîã Ãîñóäàðñòâåííîé Öåíòðàëüíîé
íàó÷íî-ìåäèöèíñêîé 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
èíñòèòóòà íàó÷íîé è òåõíè÷åñêîé èíôîðìàöèè Ðîññèéñêîé àêàäåìèè íàóê
(ÂÈÍÈÒÈ 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.). It is
listed in the catalogue of The Central Scientific-Medical Public Library of Russian
Federation 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 Sciences.

“Georgian Medical News” - fhbc yjdtksdbehb cfvtwybthj cfvtlbwbyj
htwtypbht,flb ;ehyfkb, hjvtkibw hecek, byukbceh lf uthvfyek tyt,pt
mdtyylt,f tmcgthbvtynekb, stjhbekb lf ghfmnbrekb [fcbfsbc jhbubyfkehb
cfvtwybthj cnfnbt,b vtlbwbybcf lf ,bjkjubbc cathjib, vbvj[bkdbsb
[fcbfsbc cnfnbt,b, htwtypbt,b.

“Georgian Medical News” ofhvjflutyc thsj,kbd ufvjwtvfc fii-bc
vtwybtht,bc, ufyfskt,bc, bylecnhbbc, [tkjdyt,bcf lf ,eyt,bcvtnydtkt,bc
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Ê ÑÂÅÄÅÍÈÞ ÀÂÒÎÐÎÂ!

Ïðè íàïðàâëåíèè ñòàòüè â ðåäàêöèþ íåîáõîäèìî ñîáëþäàòü ñëåäóþùèå ïðàâèëà:

1. Ñòàòüÿ äîëæíà áûòü ïðåäñòàâëåíà â äâóõ ýêçåìïëÿðàõ, íàïå÷àòàííàÿ ÷åðåç ïîëòîðà
èíòåðâàëà íà îäíîé ñòîðîíå ñòàíäàðòíîãî ëèñòà ñ øèðèíîé ëåâîãî ïîëÿ â òðè ñàíòèìåòðà.  Èñ-
ïîëüçóåìûé êîìïüþòåðíûé øðèôò - Times New Roman (Êèðèëëèöà), ðàçìåð øðèôòà - 12. Ê
ðóêîïèñè, íàïå÷àòàííîé íà êîìïüþòåðå, äîëæíà áûòü ïðèëîæåíà äèñêåòà ñî ñòàòü¸é. Ôàéë ñëå-
äóåò 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
ÿçûêå 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 and typed or computer-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 species

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

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

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

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

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

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

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

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

8. To obtain the rights of publication articles must be accompanied by a visa from the project instructor
or the establishment, where the work has been performed, and a reference letter, both written or typed on a
special signed form, certified by a stamp or a seal.

9. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could
be reached.  The number of the authors (co-authors) must not exceed the limit of 5 people.

10. Articles must have a short (half page) Resume in English and a list of Key Words.
11. Editorial Staff reserves the rights to cut down in size and correct the articles.  Proof-sheets are not

sent out to the authors. The entire editorial and collation work is performed according to the author’s original
text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or have
been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.



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

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

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

2. statiis moculoba ar unda Seadgendes 5 gverdze naklebsa da 10 gver-
dze 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 fan-
qriT 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 miuTi-
ToT okularis an obieqtivis saSualebiT gadidebis xarisxi, anaTalebis SeRe-
bvis 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). monografi-
is SemTxvevaSi miuTiTeT gamocemis weli, adgili da gverdebis saerTo raode-
noba.

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
sakmaoba, 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 enaze aranakleb 0,5 gv.
moculobisa (saTauris, avtorebis, dawesebulebis miTiTebiT) teqstualuri
nawili (ar unda iyos 12-15 striqonze naklebi) da sakvanZo sityvebis (Key words)
CamonaTvali.

11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da
Sejereba 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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ÌÅÒÎÄÈÊÀ ÝÍÄÎÑÊÎÏÈ×ÅÑÊÎÉ ËÀÇÅÐÍÎÉ ÔÎÒÎÄÅÑÒÐÓÊÖÈÈ
 ÏÎËÈÏÎÂ ÆÅËÓÄÊÀ

Äóâàíñêèé Â.À., Ñàôðîíîâ À.Ì., Äçàãíèäçå Í.Ñ., Ëåéòåñ Þ.Ã.

Ãîñóäàðñòâåííûé íàó÷íûé öåíòð ëàçåðíîé ìåäèöèíû ÌÇ ÐÔ, Ìîñêâà

Ïîëèïû æåëóäêà ÿâëÿþòñÿ ÷àñòî âñòðå÷àþùåéñÿ ïàòî-
ëîãèåé â êëèíè÷åñêîé ïðàêòèêå âðà÷åé ðàçëè÷íûõ ñïå-
öèàëüíîñòåé: ýíäîñêîïèñòîâ, õèðóðãîâ, ãàñòðîýíòåðî-
ëîãîâ. Ñàìè ïî ñåáå ïîëèïû æåëóäêà íå ïðåäñòàâëÿþò
óãðîçó æèçíè áîëüíîãî, îäíàêî óáåäèòåëüíî äîêàçàíà
áîëüøàÿ âîçìîæíîñòü ìàëèãíèçàöèè àäåíîìàòîçíûõ
ïîëèïîâ æåëóäêà. Òàêèì îáðàçîì, âîçíèêàåò íàñóùíàÿ
íåîáõîäèìîñòü â ñâîåâðåìåííîì âûÿâëåíèè áîëüíûõ ñ
ïîëèïàìè æåëóäêà è èõ àäåêâàòíîå ëå÷åíèå. Îäíàêî äî
íàñòîÿùåãî âðåìåíè íåò åäèíîãî ìíåíèÿ îá îïòèìàëü-
íûõ ìåòîäàõ èõ ëå÷åíèÿ, ïðîòèâîðå÷èâî îöåíèâàþòñÿ
îòäàëåííûå ðåçóëüòàòû. Òðàäèöèîííî ïðèìåíÿåìûé
ïðè ýíäîñêîïè÷åñêîì ëå÷åíèè ïîëèïîâèäíûõ îáðàçî-
âàíèé æåëóäî÷íî-êèøå÷íîãî òðàêòà ìåòîä äèàòåðìè-
÷åñêîé êîàãóëÿöèè íå ëèøåí íåäîñòàòêîâ. Íåêîòîðûå
ïîëèïîâèäíûå îáðàçîâàíèÿ ÿâëÿþòñÿ òðóäíîäîñòóïíû-
ìè äëÿ òðàäèöèîííîãî ìåòîäà ïåòëåâîé èëè ùèïöîâîé
ýíäîñêîïè÷åñêîé ýëåêòðîêîàãóëÿöèè. Ïðè êðóïíûõ ïî-
ëèïîâèäíûõ îáðàçîâàíèÿõ, îñîáåííî, ñî ñòåëþùèìñÿ
ðîñòîì ïðèõîäèòñÿ ïðèìåíÿòü ìíîãîñòóïåí÷àòûå ýòà-
ïû óäàëåíèÿ, ÷òî â çíà÷èòåëüíîé ìåðå óäëèíÿåò ïðåáû-
âàíèå áîëüíîãî â ñòàöèîíàðå. Âìåñòå ñ òåì, ïðè êðóï-
íûõ ïîëèïîâèäíûõ îáðàçîâàíèÿõ íà øèðîêîì îñíîâà-
íèè èõ ïåòëåâàÿ ýêñöèçèÿ ñîïðÿæåíà ñ âûñîêèì ðèñêîì
óãðîçû êðîâîòå÷åíèÿ. Âîçíèêàþò ñëîæíîñòè ïðè óäà-
ëåíèè ïëîñêèõ ïîëèïîâèäíûõ îáðàçîâàíèÿõ, çàíèìàþ-
ùèõ äîñòàòî÷íî áîëüøóþ ïëîùàäü è íåçíà÷èòåëüíî âîç-
âûøàþùèõñÿ íàä ïîâåðõíîñòüþ ñëèçèñòîé æåëóäêà. Ê
òîìó æå, ÷àñòîòà ðåöèäèâîâ ïðè ýòîì ìåòîäå ëå÷åíèÿ
äîñòèãàåò ïî äàííûì ðàçëè÷íûõ àâòîðîâ 9,5% [7]. Âû-
øåóêàçàííûå ñëîæíîñòè îïðàâäûâàþò ïîèñê íîâûõ
ïîäõîäîâ ê ýíäîñêîïè÷åñêîìó ëå÷åíèþ ïîëèïîâèäíûõ
îáðàçîâàíèé æåëóäêà, â ÷àñòíîñòè èñïîëüçîâàíèå âû-
ñîêîýíåðãåòè÷åñêîãî ëàçåðíîãî èçëó÷åíèÿ.

Ñðåäè âûñîêîýíåðãåòè÷åñêèõ ëàçåðíûõ óñòàíîâîê íàè-
áîëüøåå ðàñïðîñòðàíåíèå â ýíäîñêîïè÷åñêîé ïðàêòè-
êå ïîëó÷èëè ÀÈÃ-íåîäèìîâûå è àðãîíîâûå ëàçåðû. Ïî ñî-
îáùåíèÿì ðÿäà àâòîðîâ ìåòîäû ëàçåðíîé ôîòîêîàãóëÿöèè è
ôîòîäåñòðóêöèè îáëàäàþò íàèìåíåå âûðàæåííûìè äåñòðóê-
òèâíûìè ñâîéñòâàìè è èìåþò ðÿä ïðåèìóùåñòâ ïåðåä âîç-
äåéñòâèåì ýëåêòðè÷åñêîãî òîêà [1,2,5,6].

Â òå÷åíèå ïîñëåäíèõ 15-20 ëåò âûñîêîýíåðãåòè÷åñêèå
ëàçåðû øèðîêî ïðèìåíÿëèñü â ýíäîñêîïè÷åñêîé ïðàê-

òèêå äëÿ ëå÷åíèÿ ïîëèïîâèäíûõ îáðàçîâàíèé æåëóäî÷-
íî-êèøå÷íîãî òðàêòà è ôîòîäåñòðóêöèè çëîêà÷åñòâåí-
íûõ îïóõîëåé ïèùåâàðèòåëüíîãî òðàêòà [2,5].

Îäíàêî, îñòàþòñÿ íåðåøåííûìè ðÿä âîïðîñîâ, êàñàþ-
ùèõñÿ èçó÷åíèÿ îòäàëåííûõ ðåçóëüòàòîâ ïðèìåíåíèÿ
ëàçåðíîé ôîòîäåñòðóêöèè, êîëè÷åñòâåííîé è êà÷åñòâåí-
íîé îöåíêè ýôôåêòèâíîñòè ëàçåðíîé ôîòîêîàãóëÿöèè,
âîçìîæíîñòåé ïîâûøåíèÿ ýôôåêòèâíîñòè ëàçåðíîé
ôîòîêîàãóëÿöèè è ôîòîäåñòðóêöèè, îïðåäåëåíèÿ ïîêà-
çàíèé ê ïðèìåíåíèþ ðàçëè÷íûõ âèäîâ ëàçåðíîãî èçëó-
÷åíèÿ â çàâèñèìîñòè îò òèïîâ ïîëèïîâèäíûõ îáðàçîâà-
íèé æåëóäêà.

Âñå ñêàçàííîå âûøå ñâèäåòåëüñòâóåò î íåîáõîäèìîñòè
äàëüíåéøåãî èçó÷åíèÿ îòäàëåííûõ ðåçóëüòàòîâ âîçäåé-
ñòâèÿ âûñîêîýíåðãåòè÷åñêîãî ëàçåðíîãî èçëó÷åíèÿ íà
òêàíè è ðàçðàáîòêà íîâûõ ìåòîäîâ ýíäîñêîïè÷åñêîãî
ëàçåðíîãî ëå÷åíèÿ ïîëèïîâèäíûõ îáðàçîâàíèé æåëóä-
êà ñ ó÷åòîì èõ ëîêàëèçàöèè, ðàçìåðîâ, ìîðôîëîãè÷åñ-
êîé ñòðóêòóðû, ÷òî ïîçâîëèò óëó÷øèòü ðåçóëüòàòû ëå-
÷åíèÿ äàííîé êàòåãîðèè áîëüíûõ.

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå ïî-
êàçàíèé ê ïðèìåíåíèþ ðàçëè÷íûõ âèäîâ ëàçåðíîãî èç-
ëó÷åíèÿ ïðè ëàçåðíîé ýíäîñêîïè÷åñêîé ôîòîäåñòðóê-
öèè ïîëèïîâ æåëóäêà â çàâèñèìîñòè îò òèïà ïîëèïî-
âèäíûõ îáðàçîâàíèé æåëóäêà.

Ìàòåðèàë è ìåòîäû. Â îòäåëåíèè ýíäîñêîïè÷åñêîé õè-
ðóðãèè Öåíòðà íàìè ïðîâåäåíî ëå÷åíèå 96 áîëüíûõ ñ
ïîëèïàìè æåëóäêà, èç íèõ ìóæ÷èí - 29 (30,2%), æåíùèí
- 67 (69,8%). Âîçðàñò ïàöèåíòîâ âàðüèðîâàë îò 24 äî 77
ëåò. Ïî êîëè÷åñòâó ïîëèïîâ åäèíè÷íûå áûëè ó 57 (59,4%)
ïàöèåíòîâ, ìíîæåñòâåííûå ó 39 (40,6%). Â çàâèñèìîñ-
òè îò ðàçìåðà ïîëèïà ìû âñòðå÷àëè äî 0,5 ñì ó 27
(28,1%) ïàöèåíòîâ, îò 0,5 äî 1 ñì – ó 56 (58,3%),
ñâûøå 1 ñì ó 13 (13,6%) ïàöèåíòîâ. Â çàâèñèìîñòè îò
ëîêàëèçàöèè ïîëèïû ðàñïîëàãàëèñü â êàðäèàëüíîì îò-
äåëå æåëóäêà ó 16 (16,7%) ïàöèåíòîâ, â òåëå - ó 49 (51,0%),
â àíòðàëüíîì îòäåëå - ó 31 (32,3%) áîëüíîãî. Ïî ãèñòî-
ëîãè÷åñêîé ñòðóêòóðå â 72% ñëó÷àåâ áûëè ãèïåðïëàñ-
òè÷åñêèå ïîëèïû, â 28% àäåíîìàòîçíûå. Ïðèìåíÿëèñü
ÀÈÃ: íä-ëàçåð “Ðàäóãà”, äëèíà âîëíû 1,064 ìêì, ìîù-
íîñòü èçëó÷åíèÿ íà òîðöå ñâåòîâîäà - 50-100 Âò è ëàçå-
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ðû íà àðãîíå, äëèíà âîëíû 0,458 è 0,541 ìêì, ìîùíîñòü
èçëó÷åíèÿ îò 5 äî 20 Âò. Ìåëêèå ïîëèïû (äî 1ñì) íà
øèðîêîì îñíîâàíèè óäàëÿëè èçëó÷åíèåì àðãîíîâîãî
ëàçåðà (ìîùíîñòü íà òîðöå ñâåòîâîäà íå ìåíåå 5 Âò), â
òîì ÷èñëå ìíîæåñòâåííûå ïîëèïû æåëóäêà. Äëÿ óäàëå-
íèÿ êðóïíûõ ïîëèïîâ íà øèðîêîì îñíîâàíèè èñïîëü-
çîâàëè èçëó÷åíèå ÀÈÃ: íä-ëàçåðà (ïëîòíîñòü ìîùíîñ-
òè ìàêñèìàëüíàÿ äî 2000 Âò/ñì2 íà íà÷àëüíûõ ýòàïàõ
âîçäåéñòâèÿ), äîñòèãàëè ýôôåêòà èñïàðåíèÿ òêàíåé îò
âåðøèíû ïîëèïà äî îñíîâàíèÿ. Íà çàêëþ÷èòåëüíîì
ýòàïå óäàëåíèÿ êðóïíûõ ïîëèïîâ, êîãäà îñòàâàëñÿ íå-
áîëüøîé ñëîé â îñíîâàíèè ïîëèïà, èñïîëüçîâàëè èçëó-
÷åíèå àðãîíîâîãî ëàçåðà, ÷òî ïîâûøàëî áåçîïàñíîñòü.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Â çàâèñèìîñòè îò ôîðìû
è ðàçìåðîâ ïîëèïîâ äëÿ îïòèìàëüíîãî âûáîðà ëå÷åá-
íîé ýíäîñêîïè÷åñêîé òàêòèêè èñïîëüçîâàëè êëàññèôè-
êàöèþ Yamada Ò. (1966). Ñîãëàñíî ýòîé êëàññèôèêàöèè
ðàçëè÷àþò ÷åòûðå òèïà ïîëèïîâèäíûõ îáðàçîâàíèé
æåëóäêà.

Ïîëèïû I òèïà ïðåäñòàâëÿþò ñîáîé ïëîñêèå áëÿøêî-
âèäíûå îáðàçîâàíèÿ, êîòîðûå ïî öâåòó îáû÷íî ïî÷òè
íå îòëè÷àþòñÿ îò îêðóæàþùåé èõ ñëèçèñòîé îáîëî÷êè
æåëóäêà èëè äâåíàäöàòèïåðñòíîé êèøêè. Ïîëèïû æå-
ëóäêà ýòîãî òèïà ÷àùå ìíîæåñòâåííûå, äèàìåòð èõ êî-
ëåáëåòñÿ â ïðåäåëàõ 3-6 ìì.

Ïîëèïû II òèïà èìåþò ïîëóøàðîâèäíóþ ôîðìó, ïðè
ýòîì îñíîâàíèå ÿâëÿåòñÿ íàèáîëåå øèðîêîé ÷àñòüþ
îïóõîëè. Äèàìåòð èõ ìîæåò äîñòèãàòü 1,5-2,0 ñì, â íåêî-
òîðûõ ñëó÷àÿõ ñëèçèñòàÿ îáîëî÷êà èõ áîëåå ÿðêàÿ è
ìîæåò áûòü ïîêðûòà ìåëêèìè ýðîçèÿìè.

Ïîëèïû III òèïà ïðåäñòàâëÿþò ñîáîé îêðóãëîé èëè
îâàëüíîé ôîðìû îáðàçîâàíèÿ íà ñëèçèñòîé îáîëî÷êå,
ðàçìåðàìè îò íåñêîëüêèõ ìèëëèìåòðîâ äî íåñêîëüêèõ
ñàíòèìåòðîâ.

Ê ïîëèïàì IV òèïà îòíîñÿòñÿ îïóõîëè, èìåþùèå ÷åòêî
ñôîðìèðîâàííóþ íîæêó ðàçëè÷íîé äëèíû.

Ïîêàçàíèåì ê ëå÷åáíîé ïîëèïýêòîìèè ó áîëüíûõ ñ ïî-
ëèïîâèäíûìè îáðàçîâàíèÿìè âåðõíèõ îòäåëîâ æåëóäî÷-
íî-êèøå÷íîãî òðàêòà ñ÷èòàëè: îäèíî÷íûå ïîëèïû I-IV
òèïà; ìíîæåñòâåííûå ïîëèïû (îáû÷íî íå áîëåå 8 îïó-
õîëåé) II-IV òèïà; ïîëèïîç æåëóäêà (áîëåå 8 îïóõîëåé) ó
áîëüíûõ ñ âûñîêîé ñòåïåíüþ ðèñêà õèðóðãè÷åñêîé îïå-
ðàöèè; åäèíè÷íûå ìàëèãíèçèðîâàííûå ïîëèïû ñ èíò-
ðàýïèòåëèàëüíîé ëîêàëèçàöèåé çëîêà÷åñòâåííîãî ïðî-
öåññà; îäèíî÷íûå èëè ìíîæåñòâåííûå ïîëèïû æåëóä-
êà ñ èíâàçèâíûì ðîñòîì, íî áåç ïåðåõîäà çëîêà÷åñòâåí-
íîãî ïðîöåññà íà ñòåíêó æåëóäêà ïðè êðàéíå âûñîêîì
ðèñêå îïåðàòèâíîãî âìåøàòåëüñòâà èëè ïðè êàòåãîðè-
÷åñêîì îòêàçå áîëüíîãî îò îïåðàòèâíîãî âìåøàòåëü-
ñòâà [4].

Ó 96 áîëüíûõ áûëî ïðîâåäåíî 103 ëàçåðíûõ ôîòîäåñò-
ðóêöèé ïîëèïîâ æåëóäêà. Ó 14 (14,6%) èç íèõ ïðèìå-
íÿëè êîìáèíèðîâàííóþ ìåòîäèêó - íà ïåðâîì ýòàïå
ïðîèçâîäèëàñü ýëåêòðîõèðóðãè÷åñêàÿ ðåçåêöèÿ ïîëè-
ïà, âòîðûì ýòàïîì ïðîâîäèëè ëàçåðíóþ ôîòîäåñòðóê-
öèþ îñíîâàíèÿ ðåçåöèðîâàííîãî ïîëèïà. Ñàìîñòîÿ-
òåëüíàÿ ôîòîäåñòðóêöèÿ ïðîâåäåíà 82 (85,4%) ïàöè-
åíòàì, èç íèõ îäíîìîìåíòíàÿ 71 (86,6%) ïàöèåíòàì, ó
11 (13,4%) ïîòðåáîâàëàñü ïîâòîðíàÿ ëàçåðíàÿ ôîòîäå-
ñòðóêöèÿ ïîëèïîâ. Çà 1 ñåàíñ ïðîâîäèëè ôîòîäåñòðóê-
öèþ äî 10 ïîëèïîâ.

Ñêîáåëêèíûì O.K. è ñîàâò. [3] ðàçðàáîòàí ìåòîä ëàçåð-
íîé ôîòîäåñòðóêöèè è ôîòîêîàãóëÿöèè ïîëèïîâ æåëó-
äî÷íî-êèøå÷íîãî òðàêòà â çàâèñèìîñòè îò ôîðìû è
ðàçìåðîâ ïîëèïîâ ñ ó÷åòîì òåõíèêè âìåøàòåëüñòâà,
èñòî÷íèêà ëàçåðíîãî èçëó÷åíèÿ è ðåæèìà ðàáîòû. Ïðè
ïîëèïàõ ïåðâîãî è âòîðîãî òèïîâ ðåêîìåíäóåòñÿ ïðè-
ìåíåíèå àðãîíîâîãî ëàçåðà â íåïðåðûâíîì ðåæèìå.
Ïðè ýòîì âîçäåéñòâèþ ëàçåðíîãî ëó÷à ïîäâåðãàåòñÿ âñÿ
ïîâåðõíîñòü ïîëèïîâèäíîãî îáðàçîâàíèÿ, ÷òî äîñòèãà-
åòñÿ íàïðàâëåíèåì ëó÷à ïåðïåíäèêóëÿðíî ñòåíêè îðãà-
íà. Öåíòðàëüíàÿ ÷àñòü îáðàçîâàíèÿ ïîäâåðãàåòñÿ ìàê-
ñèìàëüíîìó âîçäåéñòâèþ âïëîòü äî èñïàðåíèÿ òêàíåé.
Âðåìÿ, íåîáõîäèìîå äëÿ êîàãóëÿöèè ïîëèïîâ äàííîãî
òèïà ñîñòàâëÿåò, â ñðåäíåì, 20-40 ñåê. Àðãîíîâûé ëàçåð
ïðèìåíÿåòñÿ àâòîðàìè òàêæå äëÿ êîàãóëÿöèè íîæêè
ïîñëå ìåõàíè÷åñêîãî îòñå÷åíèÿ ïåòëåé ïîëèïîâ ÷åòâåð-
òîãî òèïà, äëÿ êîàãóëÿöèè àäåíîìàòîçíîé òêàíè íà ìåñ-
òå ðàíåå óäàëåííîãî ïîëèïà.

Èñïîëüçîâàíèå ÀÈÃ-íåîäèìîâîãî ëàçåðà ìîæåò áûòü
óñïåøíûì äëÿ óäàëåíèÿ ñëåäóþùèõ òèïîâ ïîëèïîâèä-
íûõ îáðàçîâàíèé:
• îäèíî÷íûõ è ìíîæåñòâåííûõ ïîëèïîâ âòîðîãî òèïà,

âûñòóïàþùèõ íàä ïîâåðõíîñòüþ äî 1,0 ñì;
• ïîëèïîâ òðåòüåãî òèïà;
• ïîëèïîâ ÷åòâåðòîãî òèïà, èìåþùèõ äèàìåòð ãîëîâêè

1,5-2,0 ñì è áîëåå.

Ïðîòèâîïîêàçàíèåì äëÿ ïðèìåíåíèÿ àðãîíîâîãî ëàçå-
ðà ÿâëÿþòñÿ êðóïíûå ïîëèïû òðåòüåãî è ÷åòâåðòîãî
òèïîâ, òàê êàê ïîëíàÿ äåñòðóêöèÿ âñåé òêàíè òðåáóåò
ñëèøêîì ìíîãî âðåìåíè. Ïðîòèâîïîêàçàíèåì äëÿ ïðè-
ìåíåíèÿ ÀÈÃ-íåîäèìîâîãî ëàçåðà ÿâëÿþòñÿ áëÿøêî-
âèäíûå îáðàçîâàíèÿ è òå ñëó÷àè ðåöèäèâíûõ ïîëèïîâ,
êîãäà ïðè äåñòðóêöèè âîçíèêàþò áîëåâûå îùóùåíèÿ â
çîíå êîàãóëÿöèè, ñâèäåòåëüñòâóþùèå îá èñòîí÷åíèè
ñòåíêè îðãàíà â ýòîé çîíå [3].

Ïðèìåíåíèå âûñîêîýíåðãåòè÷åñêèõ ëàçåðîâ â ýíäîñêî-
ïè÷åñêîì ëå÷åíèè ïîëèïîâ æåëóäêà òðåáóåò äèôôåðåí-
öèðîâàííîãî ïîäõîäà ê âûáîðó òèïà ëàçåðíîãî èçëó÷å-
íèÿ â çàâèñèìîñòè îò òèïà ïîëèïîâèäíîãî îáðàçîâàíèÿ
è ÿâëÿåòñÿ ðåøàþùèì ôàêòîðîì äëÿ äîñòèæåíèÿ ïîëî-
æèòåëüíûõ ðåçóëüòàòîâ â ëå÷åíèè äàííîãî çàáîëåâàíèÿ.
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SUMMARY

THE ENDOSCOPIC LASER TECHNIQUE IN GASTRIC POLYP DESTRUCTION

Duvanski V., Safronov A., Dzagnidze N., Leites J.

State Research Center of Laser Medicine, Moscow, Russia

Laser photodestruction of gastric polyps was conducted
in 96 patients. Argon and JAG-Neodymium lasers were
used. In 14 cases (14,6%) the combined method of treat-
ment was used – at the first stage treatment, the polyp was
resected electrosurgically, then, resected polyp’s base was
ablated with laser beam. Independently photodestruction
was conducted in 82 (85,4%) patients, from them 11 (13,4%)
patients needed repetition of the manipulation. During each
manipulation up to 10 polyps have been destructed. In
case of I and II type polyps the argon laser continuous
regimen is recommended. Coagulation time is 20-40 sec.
JAG-Neodymium lasers succeed in 3-rd, 4-th and multiple
small sized (1,0 cm) polyp’s ablation. Contraindications of

argon laser usage are large sized 3 and 4 type polyps, due
to long time for radical operation; contraindications for
JAG-Neodymium laser usage are plaque-polyps and re-
current polyps with pain syndrome during manipulation.
The developed method is highly effective and allows rad-
ical polyp ablation, decreases number of post-operative
complications.

Key words: gastric polyp, argon laser, jag-neodymium la-
ser, photodestruction.

Ðåöåíçåíò: äåéñòâ. ÷ëåí ÀÌÁÍ Ãðóçèè,
ïðîô. Ò.È. Àõìåòåëè

Íàó÷íàÿ ïóáëèêàöèÿ

STUDY OF BIOLOGICAL AND PHYSICAL HERMETISM
OF LARGE INTESTINE ANASTOMOSIS BY MEANS OF

RADIOFREQUENCY UNIT SURGITRONTM

Chkhikvadze T., Giorgadze K., Archvadze V., Sakvarelidze N., Koberidze G.

Department of Surgical Diseases ¹3, Tbilisi State Medical University

Prevention of intestine stitches insufficiency and anasto-
mosis, physical and biological hermetism improvement are
the basic principles in decrease of early and further com-
plications following the digestive tract operations. Anas-
tomosis stitches insufficiency is the most severe compli-
cation in the abdominal surgery. Postoperative mortality

rate caused by peritonitis that develops as a result of the
insufficiency of anastomosis varies from 37 to 86,7% [8,9].
The data obtained for the last 30 years show that physical-
ly hermetic stitches are penetratable for intestine microflo-
ra, i.e. they have no biological hermetism [1]. It was exper-
imentally established that infection appeared on the peri-
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toneum during the gastrointestinal tract operations per-
ishes in an hour, and then comes up 6-8 hour period of
peritoneum sterility. 7-9 hours later with development of
inflammatory reaction in tissues, the abdominal cavity is
infected by intestine microbes that penetrate in physically
hermetic stitches [2]. In V.S. Lavrova’s opinion too, penetra-
tion of microbes starts from the moment when inflammation
develops in anastomosis walls [3]. Accordingly, develop-
ment of postoperative peritonitis without stitches separa-
tion is caused by low biological hermetism of anastomosis.

Hence, one of the most important factors of improving
intestine stitches quality is less damaging effect of tissue
cutting means [7,10,12,13]. So, to reduce the risk of post-
operative complications, it is important in clinical practice
to search and introduce modern technologies of tissue
cutting and coagulation.

In this point, radiofrequency surgery is one of the per-
spective fields that represent the unique method of cut-
ting and coagulation of soft tissue. The cutting instru-
ment is SurgitronTM (“Ellman International, Inc.”). The Ell-
man Surgitron electrosurgical unit is essentially a portable
generator that creates frequency current of 3,8 to 4,0 MHz,
which is comparable to radiowave frequency for broad-
casting. That’s why the instrument was called radioknife
or radiolancet [4].

The purpose of our study was to detect biological and phys-
ical hermetism of large intestine one-row “end to end” anas-
tomosis according to Gambee’s method and by means of
radioknife SurgitronTM. To create anastomosis we used mod-
ern synthetic resorbable stitching material Vicril (Ethicon).

Material and methods. The experiment was carried out on
30 “chinchilla” rabbits of 2,5-4,5 kg of weight, of both sex-
es. For 2 days before the operation the rabbits were given
only liquid food, and when being operated on they were
hungry. They were narcotized by Thiopental-sodium in-
travenous injections (for 1 kg of weight 0,05 g of dry sub-
stance diluted into 0,9% NaCl solution by proportion 1:10).
Abdominal cavity was opened by lower-medial incision
8-9 sm in length. Rabbit’s caecum was separated and re-
sected at 5 sm length. The operative wound was closed
solidly in layers by Catgut interrupted sutures. The first
day rabbits were not given any food, the second day
they were given only water, from the third day they were
fed as usually.

During and post-operative, in different periods (II, III, IV, V
days) in aseptic conditions we studied biological herme-
tism of anastomosis. For this purpose during the first op-
eration and so after the re-laparotomy by the new incision
(2-3 sm right from old one), without disturbing the location
of organs, from different areas of abdominal cavity (pari-
etal peritoneum) and anastomosis area by the 10×10 mm.

size tampon, soaked in sterilized 0,9% NaCl solution, we
obtained the material for method of smear studies. The
tampons from the smear side were passed several times
over the surface of agar (bloody agar, beef extract (meat-
peptone agar), sugar agar (meat-peptone agar with glu-
cose), Endo’s medium). In some cases after taking the
smear, the tampons were placed in flask, containing 10 ml.
of sterile 0,9% NaCl solution. Then from this solution we
took 0,1 ml. of diluted or not diluted searching material and
planted on agar’s surface equally.

Cups with agar were placed in thermostat at 370C for 20-22
hours. The second day we counted the number of colo-
nies, gained in the result of tampon application.

The tampons also were placed in beef extract broth. The
incubation was carried out in thermostat at 370C of temper-
ature for 20-22 hours and then we watched the bacterial
growth.

According to the demands on bacteriological study, anas-
tomosis that were studied for biological hermetism, by
pneumocompression data were physically hermetic.

In different periods after the operation (1, 2, 3, 4, 5, 6 days)
we studied physical hermetism of anastomosis. Pneumo-
compression method was used for study. For this we her-
metically knotted the distal end of anastomosized large
intestine and in proximal one we placed and fixed by silk
circular ligature the metal canula, that was joined to the
blood pressure measuring apparatus. The preparations
were studied in the water at 370C.

The moment of air bubble appearing on the line of anasto-
mosis was fixed on manometer scale and this index was
considered a limit of physical hermetism [5]. It’s known that the
upper limit of physical interintestinal pressure is 25-35 mm. Hg
column [6] and the undamaged large intestine of a rabbit
stands pressure up to 95-120 mm. Hg column [11]. As it is
admitted in the literature we also considered the stitches to
be hermetic if they kept hermetism at pressure that was twice
and more as much as physiological and came up to the index
of undamaged large intestine solidity.

Statistical analysis of obtained material was carried out by
computer program MedCalc® for Windows, version 7.4
(statistics for biomedical research). In all cases p<0,01.

Results and their discussion. Studies of biological herme-
tism of anastomosis created by means of radioknife Sur-
gitronTM showed that the surfaces of anastomosis were
infected by certain amount of microorganisms (Escheri-
chia coli, Streptococcus faecalis, Klebsiella pneumoniae,
Citrobacter freundii, Proteus vulgaris, Proteus mirabilis,
Pseudomonas aeruginosa). While operating the microbio-
logical study of the material, obtained from the surface of
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margins of large intestine incisions showed that the quan-
tity index of bacterial contamination was quite low (1,4×102-
1,66×102), that proves the sterilizing effect of radiowaves.
The growth of infection in postoperative days was natural

and became maximum the second day (2,84×102-3,08×102),
though it was still low in quantity. The decrease of number
of microbes started the third day (1,38×102-1,52×102) and
the fifth day in all cases it became quite sterile (table 1).

Table 1. Data, obtained by studies of biological hermetism
Day Results Arithmetical mean 

During operation 1,52×102 1,66×102 1,40×102 1,58×102 1,48×102 1,53×102 
II 2,98×102 3,08×102 2,84×102 3,04×102 2,90×102 2,97×102 
III 1,46×102 1,52×102 1,38×102 1,48×102 1,42×102 1,45×102 
IV 1,7×101 1,4×101 1,0×101 1,5×101 1,3×101 1,4×101 
V - - - - - - 

 
According to the microbiological study of the material,
obtained from different areas of parietal peritoneum, it ap-

peared that only the second day the growth of certain
colonies of microorganisms was noted (table 2).

Table 2. Data, obtained by microbiological study of the material,
taken from different areas of parietal peritoneum

Day Results Arithmetical mean 
During operation - - - - - - 
II 0,6×101 1,0×101 0,3×101 0,7×101 0,5×101 0,6×101 
III - - - - - - 
IV - - - - - - 
V - - - - - - 

 
By method of pneumocompression it was found out that
the physical hermetism of anastomosis decreased by the
third day nearly by 30%, and by the fifth day index of

anastomosis physical hermetism came up to index of rab-
bit’s large intestine mechanical solidity (table 3).

Table 3. Data, obtained by studies of physical hermetism

Day Index of pressure (mm. Hg column) Arithmetical mean 
I 60 62 62 58 64 61,2 
II 50 52 54 48 52 51,2 
III 44 42 46 40 42 42,8 
IV 62 64 64 62 66 63,6 
V 90 92 94 88 94 91,6 
VII 118 118 120 116 122 118,8 

 
When using radioknife in case of formation of gastrointes-
tinal tract anastomosis, the indices of anastomosis physi-
cal hermetism come up to indices of healthy rabbit’s large
intestine resistance by the 5th day. The total sterility of
anastomosis surfaces were noted also at the 5th day.

Using radioknife SurgitronTM in creation of gastrointestinal
tract anastomosis provides healing of them by first inten-
tion (primary union), reduces postoperative complications
(anastomositis, insufficiency of stitches of anastomosis,
peritonitis, bleeding) and mortality rates, that are stipulated
by its less damaging effect on tissues and accordingly by
less expressed inflammatory processes in organs’ walls.
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ÀÍÀÑÒÎÌÎÇÎÂ ÏÐÈ ÈÑÏÎËÜÇÎÂÀÍÈÈ ÐÀÄÈÎÕÈÐÓÐÃÈ×ÅÑÊÎÃÎ ÑÊÀËÜÏÅËß SURGITRONTM

×õèêâàäçå Ò.Ò., Ãèîðãàäçå Ê.È., Àð÷âàäçå Â.Ø., Ñàêâàðåëèäçå Í.Ê., Êîáåðèäçå Ã.È.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà õèðóðãèè ¹3

Èçó÷àëàñü áèîëîãè÷åñêàÿ è ôèçè÷åñêàÿ ãåðìåòè÷-
íîñòü òîëñòî-òîëñòîêèøå÷íûõ àíàñòîìîçîâ ïî òèïó
“êîíåö â êîíåö”, ñîçäàííûõ îäíîðÿäíûì øâîì ïî ìå-
òîäó Gambee è ïðè èñïîëüçîâàíèè ðàäèîõèðóðãè÷åñ-
êîãî ñêàëüïåëÿ SurgitronTM.

Ôèçè÷åñêàÿ ãåðìåòè÷íîñòü àíàñòîìîçîâ óìåíüøàëàñü,
â ñðåäíåì, íà 30% íà 3-è ñóòêè, à íà 5-å ñóòêè ïðî÷-
íîñòü àíàñòîìîçîâ ïðèáëèæàëàñü ê ïîêàçàòåëÿì ìåõà-
íè÷åñêîé ïðî÷íîñòè ñëåïîé êèøêè çäîðîâîãî êðîëèêà.
Ñòåðèëüíîñòü àíàñòîìîçîâ íàñòóïàëà íà 5-å ñóòêè ïîñ-
ëå îïåðàòèâíîãî âìåøàòåëüñòâà. Èñïîëüçîâàíèå ðàäèî-

ñêàëüïåëÿ SurgitronTM ïðè ôîðìèðîâàíèè àíàñòîìîçîâ
æåëóäî÷íî-êèøå÷íîãî òðàêòà ñïîñîáñòâóåò óìåíüøå-
íèþ ÷èñëà ïîñëåîïåðàöèîííûõ îñëîæíåíèé (àíàñòî-
ìîçèò, íåäîñòàòî÷íîñòü øâà ñîóñòüÿ, ïåðèòîíèò, êðîâî-
òå÷åíèå) è ëåòàëüíûõ èñõîäîâ.

Key words: Radiofrequency surgery, SurgitronTM, anastomo-
sis according to Gambee, biological and physical hermetism.

Ðåöåíçåíò: äåéñòâ. ÷ëåí ÀÌÁÍ Ãðóçèè,
ïðîô. Ò.È. Àõìåòåëè
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Almost all patients with stage I seminoma are cured and
the established treatment for them is inguinal orchidecto-
my followed by retroperitoneal radiotherapy. Management
of a malignancy with such a good prognosis was seldom

discussed earlier. However, there are current debates about
how to further reduce the morbidity of therapy while at the
same time maintain the survival of the patients. These con-
troversies include the role of surveillance policy (avoiding
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“prophylactic”, frequently unnecessary irradiation) or even
easier and better tolerated adjuvant treatment modality
(carboplatin monotherapy). In contrast to the above meth-
ods, the primary retroperitoneal lymphadenctomy is no
longer considered as a viable treatment option in testicu-
lar cancer of this particular histological type. On the other
hand, it is successfully used in the treatment of nonsemi-
nomatous germ cell tumors and as the adequate radiother-
apy is not available in our country, we included surgery in
possible alternative treatment modalities of stage I semi-
noma as well. This article presents an overview of the avail-
able information on all treatment options discussing the
pros and cons of each approach.

Germ cell tumors of the testis are the most common malig-
nancies that affect young men and the incidence rate has
doubled in the past 30 years [7]. Nearly half of testicular
cancers are pure seminomas, and the majority of these pa-
tients (70% to 80%) present with clinical stage I disease
[48]. Until recently, few questions were raised about the
management of low-stage seminoma patients. Due to excel-
lent results and low morbidity radiotherapy was considered
as a treatment of choice [38]. However, both diagnostic and
therapeutic developments have occurred in the last 20 years
which caused some authors to reexamine the role of routine
postorchidectomy irradiation in clinical stage I seminoma
patients. Several large studies have tested the policy of sur-
veillance in this group of patients. To date, the surveillance
outcomes clearly indicate that up to 80 percent of patients
do not require treatment and can be cured with orchidecto-
my alone [43,46]. However, necessity of close and prolonged
follow-up with computed tomography has prevented sur-
veillance from becoming a standard therapy [45]. The third
option available to patients with stage I seminoma is carbo-
platin monochemotherapy. Some studies showed that this
approach can prevent relapse in stage I seminoma [10,33].
Although, more long-term observations are required before
the treatment is introduced into routine practice [28,29,46].

The available data suggest that almost all patients with
stage I testicular seminoma are cured, regardless of the
treatment option adopted after orchidectomy. The purpose
of urologists and oncologists is to accurately assess pos-
itive and negative sides of these methods for definition of
the optimum management. In contrast to the above treat-
ment modalities, primary retroperitoneal lymph node dis-
section (RPLND) is a frequently forgotten treatment meth-
od in stage I seminoma. However, experience in nonsemi-
nomas shows that complications of this procedure de-
creased markedly due to advent of the nerve-sparing tech-
nique and considering the unavailability of adequate radi-
otherapy in our country, we included surgery in possible
alternative treatment modalities of stage I seminoma as
well. This can be helpful to define the acceptable manage-
ment strategy of stage I seminoma under the circumstanc-
es like ours where the standard treatment is not available.

Radiotherapy. Advantages: Adjuvant retroperitoneal ra-
diotherapy has been the standard treatment for stage I
seminoma for the last 50 years. It is a time-proven treat-
ment with minimal to moderate acute toxicity [2]. Recur-
rences in irradiated field are very rare and if occurred, in
less than 1% [2,14]. Long-term outcomes are known, and a
large number of published experiences is available.

Disadvantages: Approximately 5% of the patients are ex-
pected to relapse outside the treated field [46]. The risk of
relapse is low, but substantial enough to warrant regular
follow-up visits for at least 5-6 years following treatment.
Relapse is most common in the first 18 months after treat-
ment, but late relapses are well documented [3,6]. Radio-
therapy is an unnecessary treatment for about 80% of the
patients, as they will remain disease-free even without ir-
radiation.

Several studies reported significant morbidity of this strat-
egy. The majority of complications come from the possibil-
ity of induction of secondary cancers in irradiated patients.
From the middle of the 1980-s the studies concentrated on
the large groups of patients and long-term results instead
of describing single cases as before. Scottish group point-
ed out the radiotherapy as a possible cause of secondary
malignisation and showed almost double increase of sec-
ondary cancers in irradiated survivors with testicular can-
cer (observed – expected ratio was 1,87, p<0,001) [19].
Groups involved in studies of secondary cancer risk after
male genital system cancer in Connecticut and Denmark
reported significant increase of the secondary malignancy
following testicular cancer [27,34]. Further studies also
proved the same level of risk revealing especially in 10–15
years after radiotherapy: observed – expected ratio was
1.97 (p<0,023) in series of Hellbardt et al [21]. Hanks and
coworkers reported 14 observed patients versus 4.2 ex-
pected (p<0,001) [18] by Bookemeyer and Schmoll a signif-
icantly elevated relative risk of 7,53 compared with the
male German population was only found for patients treat-
ed by radiotherapy [5].

In the last decade studies appeared analyzing the follow-
up of large cohorts of patients and summarizing multicent-
er experience from oncological departments and providing
more reliable data. An increased risk of the development of
secondary cancer after radiotherapy was documented in
the Netherlands, Denmark and Norway [32,42,44]. The larg-
est study in this field was carried out by Travis et al at the
National Cancer Institute Cancer Epidemiology Division,
covering 16 population-based registries worldwide [40].
Based on data of 29,000 one year survivors (out of them
15,000 seminomas) observed-expected ratio of secondary
malignancies (excluding contralateral testicular cancers)
was 1,43. Stomach, bladder and possibly pancreas tumors
were radiotherapy related and secondary leukemia was
associated both with radiotherapy and chemotherapy.
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Long-term follow-up (3,306 patients were 20 year survi-
vors) showed that risk of solid tumors significantly in-
creased with time and 22,6% of patients with testicular
tumors are expected to develop a second primary cancer
within 30 years compared with 13,1% in the general popu-
lation, representing an excess of 10%.

Another important complication related to irradiation is a
cardiac disease [18,24,30]. Some reports found that cardiac
morbidity was related to prophylactic mediastinal irradia-
tion [18,30] whereas others found no such correlation [24].

It is also documented that gastrointestinal symptoms and
peptic ulceration occur in irradiated patients. Hamilton and
coworkers showed the development of duodenal ulcers
during 2 years post-orchidectomy in 4,9% of irradiated
patients versus none in surveillance group (p=0,05) [17].
In series of Norwegian Radium Hospital significant dys-
pepsia was observed in 4.4% and peptic ulceration in 2,5%
of patients [12]. Higher peptic ulceration incidence (7,5%)
was registered by Vallis and coworkers [41]. Though the
irradiation dose in these reports slightly exceeded the dose
of 25–30 Gy used currently, Royal Adelaide Hospital data
showed 6,5% risk of peptic ulceration and 2,6% risk of
chronic diarrhea for 10 years even with modern megavolt-
age technique [50]. They also demonstrated an increased
prevalence of gastrointestinal symptoms (p<0,01) and mild
abnormalities in gastrointestinal function in randomly se-
lected irradiated patients as compared with normal volun-
teers [49].

Depression of spermatogenesis due to scattered irradia-
tion is another issue. According to the data from the Nor-
wegian Radium Hospital, the lowest value of sperm count
was observed after infradiaphragmatic radiotherapy com-
pared to surveillance policy and chemotherapy [1]. Anoth-
er study of these authors shows that a part of irradiated
patients could not achieve paternity: out of 63 patients,
attempted paternity after radiotherapy, 22 (34,9%) were
unsuccessful. Of these 63 patients 31 were actually fertile,
having children, and seven of them (22,5%) became infer-
tile. It is notable that the follow-up was quite long-average
9-9,5 years and minimum three years and three months
[11]. In series of Malas and coworkers even higher per-
centage (31%) of the patients failed [31]. However, in some
patients of these series delivered dose was higher than it
is practiced now. Today, with modern radiotherapy tech-
niques, the risk of persistent azoospermia is almost elimi-
nated. As to temporary azoospermia occurring in irradiat-
ed patients, the recovery of the latter is achieved usually
within three years [13,16]. Due to this, the problem of infer-
tility after radiotherapy seems rather limited. Nevertheless,
one can encounter a case when the process of waiting for
recovery from impaired fertility is quite troublesome and
some patients refused radiotherapy as the possibility of
waiting three years for paternity is unacceptable to them.

Some authors also report several sexual problems occur-
ring after radiotherapy. In series of Schover and cowork-
ers 19% out of 84 irradiated patients had low rates of sex-
ual activity, 12% were with low sexual desire, 15% suffered
from erectile dysfunction and 10% had difficulty in reach-
ing orgasm [36]. By Tinkler et al irradiated patients showed
significant decrease of erectile function and libido versus
control group [39]. Though the data in this field are limit-
ed, the problem is of certain importance considering the
role of sexual function in this group of young patients.

Besides these main types of long-term complications of
radiotherapy severe hepatic, renal, bladder and bowel dam-
age are reported in less than 1% of cases [8].

The results of M.D. Anderson Cancer Center show, that
such events of long-term morbidity as a consequence trans-
late into some degree of excess mortality [51]. However,
the treatment regimens in these studies vary greatly, in-
cluding higher doses and wider fields of irradiation, espe-
cially in early years. Nowadays, when the radiation fields
can be restricted to the abdominal paraaortic region and
the dose can be decreased to 20 Gy [14, 26], the signifi-
cance of abovementioned complications are questioned
[23]. Though, in M.D. Anderson Cancer Center series,
paraaortic irradiation of less than 25 Gy is causing signifi-
cant increase in observed-to-expected mortality ratio [51].
After all, the risk of morbidity relative to radiotherapy vol-
ume and dose remains controversial, but considering
young patient age and high cure rate of disease seems
noteworthy.

Surveillance policy. Advantages: The most attractive fea-
ture of surveillance is the ability to avoid unnecessary
treatment in the vast majority of stage I seminoma patients.
Fertility is preserved. There is no risk of late treatment-
related morbidity for patients cured with orchidectomy
alone. Patient who relapse have similar treatment to those
who receive adjuvant radiotherapy. There is minimal inter-
ruption in normal lifestyle.

A pooled analysis of surveillance experience of the Prin-
cess Margaret Hospital, the Danish Testicular Carcinoma
Study Group and the Royal Marsden Hospital was pub-
lished recently. They have identified the size of primary
tumor more than 4 cm and rete testis invasion as important
prognostic factors for relapse in stage I seminoma. Only
12,2% of patients with no adverse factor relapsed in 5-year
period, in patients with one adverse factor the 5-year re-
lapse rate was 15.9%, and in the patients with two adverse
factors present the 5-year relapse rate was 15,9% (p<0,0001)
[47]. This information allows patients and clinicians to
choose management based on a more accurate assessment
of an individual patients’ risk of relapse. Consequently, the
use of surveillance policy in stage I seminoma patients with
no adverse prognostic factors seems to be justified.
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Disadvantages: The recurrence rate is about 20 percent
[43,46,47]. The absence of reliable tumor markers as well as
possible late recurrences of seminomas (up to nine years
after diagnosis of primary) mandate close and prolonged
follow-up with computed tomography imaging [3,6,45].
Surveillance programme requires high compliance of the
patients and is associated with increased cost of the man-
agement [37]. At the same time relapsing patients may re-
quire a more intensive and toxic systemic therapy [43,45].
Psychological impact related with the concern of a possi-
ble relapse also might be considered [15]. Long-term re-
sults are still poorly defined; a limited number of published
experience is available.

Adjuvant chemotherapy. Advantages: Carboplatin mono-
chemotherapy given as adjuvant treatment after orchidec-
tomy is an alternative option to the standard retroperito-
neal irradiation in treatment of stage I seminoma. Several
nonrandomized studies demonstrated excellent results of
this approach. Diecmann and coworkers showed that al-
though a single course of carboplatin was associated with
the recurrence rate of almost 9%, two courses of treatment
were associated with no relapses [10]. Treatment is well
tolerated and acute and intermediate-term toxicity is mild.
It is very simple and possibly more effective than either
radiotherapy or surveillance in controlling the disease with
the least morbidity, both physical and socio-economic.
Oliver et al have suggested that patients treated with this
method return to work earlier than those treated with adju-
vant radiotherapy [33]. No special treatment facilities are
required.

Disadvantages: There is a lack of a large body of pub-
lished experience. Late relapse, which may also be chem-
oresistant, is possible [3,6]. There is a lack of knowledge
regarding the late effects of carboplatin. The effect on fer-
tility is unknown, as is the potential for increased risk of
second cancer. Before such treatment can be recommend-
ed as a routine option further experience and long-term
observations are needed [28,29,46].

RPLND. Advantages: Retroperitoneal lymph node surgery
has made great progress. Evolution of operation templates
from suprahilar bilateral, through infrahilar bilateral, to
modified unilateral templates made the RPLND less inva-
sive and better tolerable for the patient. Invention of nerve-
sparing technique has solved the problem of retrograde
ejaculation – by Indiana experience, the ejaculation rate of
167 patients undergone a nerve-sparing procedure was
98% [4]. Other authors also refer to as high results
[9,22,25,35]. Regarding the morbidity in general, Indiana’s
experience and German Testicular Cancer Study Group data
have proved that RPLND is a procedure with minor early
complications and no long-term sequelae [4,20]. On this
background, a possibility appears to eliminate the late
morbidity of radiotherapy by replacing it with surgery. The

main reservation for this idea is an early morbidity of the
operation. Although significantly reduced, surgical com-
plications remain definitely more troublesome than acute
toxicity of radiotherapy, which is usually associated with
only a minor degree of nausea. However, which of the prob-
lems is more important, an acute surgical morbidity or long-
term effects of irradiation, is still questionable.

RPLND is a reasonable approach for patients unwilling to
comply with surveillance or those unable to be treated
with radiotherapy, such as those with inflammatory bowel
disease or those previously treated with retroperitoneal
irradiation. It may also be the best approach in patients
with concurrent or previous malignancy in whom histo-
logic examination of lymph nodes is essential to plan treat-
ment. Additional potential benefit related to RPLND is that,
in rare cases of missed nonseminomatous tumors under-
diagnosed as a pure seminoma, lymphadenectomy appears
as a proper treatment method instead of definitive failure if
radiotherapy were used. Finally, surgical management is
possible in clinics where radiotherapy is not available.

Disadvantages: A surgical approach for about 80% of pa-
tients means unnecessary treatment because they can be
cured with orchidectomy alone [43,46]. The acute operative
morbidity rate is 9%. An ejaculation loss may occur after
surgery (2% for patients in centers) [4]. Approximately 5%
of the patients will develop pulmonary metastasis [46].
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ÐÅÇÞÌÅ

ÏÐÎÒÈÂÎÐÅ×Èß Â ËÅ×ÅÍÈÈ I ÊËÈÍÈ×ÅÑÊÎÉ ÑÒÀÄÈÈ ÒÅÑÒÈÊÓËßÐÍÎÉ ÑÅÌÈÍÎÌÛ

Ìåçâðèøâèëè Ç.Í.

Ãðóçèíñêèé Íàöèîíàëüíûé Öåíòð Óðîëîãèè

Ïî÷òè âñå ïàöèåíòû  ñ I ñòàäèåé ñåìèíîìû  âûçäîðàâ-
ëèâàþò. Còàíäàðòíûì ëå÷åíèåì òàêèõ áîëüíûõ ÿâëÿåò-
ñÿ èíãâèíàëüíàÿ îðõèåêòîìèÿ ñ ïîñëåäóþùåé ðàäèîòå-
ðàïèåé. Ìåòîä ëå÷åíèÿ îíêîëîãè÷åñêîãî çàáîëåâàíèÿ ñ
òàêèì õîðîøèì ïðîãíîçîì  ðàíüøå ðåäêî ïîäâåðãàëñÿ
ñîìíåíèþ. Îäíàêî, íà ñåãîäíÿøíèé äåíü îáñóæäàåòñÿ
âîïðîñ îá óìåíüøåíèè  òîêñè÷íîñòè ëå÷åíèÿ, ñîõðà-
íÿÿ â òî æå âðåìÿ ïðåæíèé óðîâåíü âûæèâàåìîñòè áîëü-
íûõ. Ñóùåñòâóåò äâà àëüòåðíàòèâíûõ ïîäõîäà ê ñòàí-
äàðòíîìó ëå÷åíèþ òàêèõ áîëüíûõ. Ïåðâûé èç íèõ ÿâëÿ-
åòñÿ ìåòîäîì íàáëþäåíèÿ, êîòîðîå ïîçâîëÿåò  èçáåæàòü
«ïðîôèëàêòè÷åñêîãî», ÷àñòî íåíóæíîãî îáëó÷åíèÿ,
âòîðîé – ïðèìåíåíèå ëåã÷å ïåðåíîñèìîãî ñïîñîáà ëå-
÷åíèÿ (ìîíîòåðàïèÿ êàðáîïëàòèíîì). Â îòëè÷èå îò âû-
øåóïîìÿíóòûõ ìåòîäîâ, ïåðâè÷íàÿ ðåòðîïåðèòîíåàëü-

íàÿ ëèìôàäåíåêòîìèÿ íå ðàññìàòðèâàåòñÿ êàê ïðèåì-
ëåìîå ëå÷åíèå ðàêà ÿè÷êà ýòîãî ãèñòîëîãè÷åñêîãî òèïà.
Ñ äðóãîé ñòîðîíû ýòà îïåðàöèÿ óñïåøíî ïðèìåíÿåòñÿ
â ëå÷åíèè íåñåìèíîìíûõ ãåðìèíîãåííûõ îïóõîëåé, è,
ïîñêîëüêó àäåêâàòíàÿ ðàäèîòåðàïèÿ íåäîñòóïíà â íà-
øåé ñòðàíå, ìû  òàêæå âêëþ÷èëè õèðóðãè÷åñêèé ïîä-
õîä â ÷èñëî âîçìîæíûõ ìåòîäîâ ëå÷åíèÿ ñ I ñòàäèåé
ñåìèíîìû. Äàííàÿ ñòàòüÿ ïðåäñòàâëÿåò îáçîð äîñ-
òóïíîé èíôîðìàöèè îáî âñåõ ñïîñîáàõ ëå÷åíèÿ, âû-
ÿâëÿÿ ïîëîæèòåëüíûå è îòðèöàòåëüíûå ñòîðîíû êàæ-
äîãî ìåòîäà.

Key words: testis cancer; seminoma; radiotherapy; sur-
veillance policy; adjuvant chemotherapy; retroperitoneal
lymph node dissection.
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PROGNOSTIC SIGNIFICANCE OF TUMOR VOLUME AFTER RADICAL
TREATMENT IN PT1 RENAL CELL CARCINOMA PATIENTS

Pertia A., Chanturaia Z., Tsintsadze O., Managadze L.
(L.G. Managadze - member of the Georgian Academy of Sciences, Prof., M.D.Ph.D.)

National Center of Urology, Tbilisi, Georgia

Renal Cell carcinoma (RCC) is the third most common gen-
itourinary tumor, accounting for more than 2% of cancer
incidence in the United States [7-9]. The presentation of
patients presented with localised renal cancer has changed
substantially during last 3 decades [4,5,9,14]. Clinical stage
migration with renal cell carcinoma has been observed in
many centres [9,16]. Due to the widespread use of cross-
sectional imaging most renal tumors are detected inciden-
tally as small, asymptomatic masses [9,13]. Last modifica-
tion of TNM [15] staging for renal cell cancer has led to
increasing in number of patients with T1 stage renal tu-
mour [5,16]. Only clinical prognostic factors – tumor stage,
grade and performance status has been established in RCC [9].
Though there is a need of recognition of newer, more reli-
able prognostic factors to enhance our ability to predict
the outcome of the disease. This is especially important
for large group of T1 patients.

Tumor stage for low stage RCC is based on linear size
of the tumor but exist some doubts concerning that
linear size underestimate true cell number. In this re-
spect tumor volume seems to reflect real anaplastic
potential of the tumor. The aim of our study was to
investigate the tumor volume distribution in low-stage
RCC patients (T1 according 1997 TNM classification)
and find correlation between tumor volume and grade
and try to detect impact of tumor volume on disease
related survival.

Material and methods. We evaluated 59 patients who were
treated for RCC since 1993 to 1999 at the National Center
of Urology. Mean patients age was 65,4 years. There were
44 male and 15 female patients. In 19 cases out of 59 the
disease was revealed incidentally. 52 patients underwent
radical nephrectomy and 7 – nephron-sparing surgery.
Only patients with pT1 stage according 1997 TNM stag-
ing system were included in the study. Linear sizes of the
tumors were obtained after macroscopic investigation of
the specimen. Grade of the tumor was classified according
1997 grading classification. For measurement of the tumor
volume we used the formula to calculate an ellipsoid vol-
ume for 3 dimensions 0,5326xyz. Patient were followed 9-
122 months, Mean follow-up was 77 months. Statistical
significance was assessed by means of Paired t – test and
Willcoxon Rank Sum statistical methods.

Results and their discussion. Pathological results are shown
in table1. Volume of the tumors ranged from 11,38 cñ to 242,33 cñ.
G1 grade was diagnosed in 10 cases, G2 – in 30 cases, and G3
– in 19 cases. Mean tumor volume for G1 grade is 57,5 cm3,
for G2 grade is 87,4 cc and 147,7 cc respectively for G3 grade.
Difference between tumor volume of G1 and G2 patients did
not reach statistical significance, but statistical difference
was extremely significant between tumor volume of G1 and
G3 patients (p<0,0004) as well as between G2 and G3 pa-
tients (p<0,0001). Statistical difference between tumor vol-
ume pT1a and pT1b patients was significant (p<0,001).

Table 1. Pathological results
Mean tumor volume (all tumors cc) Pathological staging Grading of the tumor 

Mean tumor volume pT1a - 31,5 cc pT1a 12  
Mean tumor volume pT1 b - 165,8 cc pT1b 47  
Mean tumor volume G1 - 57,5 cc  G1 10 
Mean tumor volume G2 - 87,4 cc  G2 30 
Mean tumor volume G3 - 147,7 cc  G3 19 

Table 2. Analysis of progression

 n Mean tumor volume 
No progression of disease 46 79,8 cc 

Progression of disease  10 97,31 cc 
p<0,31 

3 patients were lost during follow-up period. Disease relat-
ed deaths were observed in 10 cases. 46 patients are alive
without any signs of disease. Mean tumor volume among

survivors was 79,8 cm3 and is less than in not survivors
97,31 cm3. However, this difference did not reach statisti-
cal significance (p<0,31).
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Renal Cell carcinoma is the third most common genitouri-
nary tumor, accounting for more than 2% of cancer inci-
dence in the United States [8,9]. During last decades sub-
stantially increased the incidence of low stage incidental-
ly detected renal tumors because of new and improved
abdominal imaging modalities which are now widely avail-
able [9,13]. In this due clinical stage migration with renal
cell carcinoma has been observed at most centers during
the last 30 years [9,10,13]. Skinner et al reported incidental de-
tection of renal carcinomas in 7% of 309 patients in 1971 [12].
By 1995 Bretheau at al found that 50% of renal carcinomas
were discovered incidentally [2]. Though there is increas-
ing number of patients with T1 stage patients. Another
predisposing factor for increasing number of T1 stage pa-
tients was last revision in the TNM classification. Most
prominent change in the 1997 TNM classification was the
increase in tumor size in the T1 category from 2,5 cm to 7 cm
which led to relocation of significant number of T2 pa-
tients to 1997 stage T1 disease [15]. For Renal cell carcino-
ma tumor grade, stage and patient performance status re-
main the most reliable and useful prognostic factor. In many
cases staging and grading are absolutely unreliable pre-
dictors after curative radical treatment. Patient with same
stage and comparable histological tumors present a com-
pletely different outcome [9]. However other important
tumor and patient related, clinical, radiographic and path-
ological prognostic factors were tested [9]. None of these
markers is sufficiently sensitive or specific to predict be-
havior of renal cancer. In recent years statistical difference
between incidentally detected and symptomatic tumors
were detected, symptomatology may be important but is
rare in now common small lesions [9,13]. The difference
between low stage renal cancer is based on linear size,
further division of the T1 category is based on a cutoff
point of 4 cm [5]. We need more reliable prognostic factors
for progression of renal cell carcinoma other than meas-
urement of linear size of the tumor.

We consider that tumor volume seems more useful prog-
nostic factor for small renal tumor because of linear size
underestimate true cell number which is better reflected by
tumor volume that is exponentially related to diameter. For
example a 2 cm mass has a volume of 4,19 cm3, while a 3 cm
mass has a volume of 14,19 cm3 (more than 3 times the
volume and, therefore cancer cells number). Prognostic
significance of tumor volume was tested for various tu-
mors with different locations [11]. Stamey et al have dem-
onstrated that a tumor grade and increasing tumor volume
correlated independently with disease progression after
radical prostatectomy [8]. On the other hand, Epstein et al
have demonstrated that tumor volume, although itself a
predictor of progression, did not provide additional informa-
tion if Gleason score and pathological stage are known [3].
Kakita et al found that the tumor volume is an important
prognostic factor in patients who undergo curative resec-
tion for gastric cancer and may be alternative to conven-

tional factors [6]. The prognostic significance of tumor
volumetry was shown also for advanced ovarian cancer
and larynx cancer before chemo and radiotherapy [1,11].
For renal tumors Jewett et al showed that a tumor volume
change is more reliable prognostic factor than a change in
linear size [10].

Our investigations showed big variation of tumor volume
among pT1 RCC patients. Measurement of tumor volume
based on a final macroscopic investigation seems very
important because of volume measurement based on radi-
ological parameters should be slight inaccurate. Linear size
measured with different radiologist should give differenc-
es of up to 0,5 cm in 1-dimension. This seemingly slight
difference produces a large difference in volume.

According to our investigation tumor volume among
pT1a patient was 31,5 cc and 165,8 cc for pT1b which
reaches statistical difference (p<0,001). Difference be-
tween tumor volume of G1 and G2 patients did not reach
statistical significance, but statistical difference was ex-
tremely significant between tumor volume of G1 and G3
patients (p<0,0004) as well as between G2 and G3 pa-
tients (p<0,0001). Disease related deaths were observed
in 10 cases. 46 patients are alive without any signs of
disease. We try to analyze impact of tumor volume on
tumor-related deaths. Mean tumor volume among survivors
was 79,8 cm3 and is less than in not survivors 97,31 cm3.
However, this difference did not reach statistical signifi-
cance (p<0,31).

We can conclude that Tumor volume seems as a promising
prognostic factor for prediction of outcome renal tumor.
Though what is the independent prognostic value of that
variable should be tested in the new large prospective
study in context of progression and survival.
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SUMMARY

ÏÐÎÃÍÎÑÒÈ×ÅÑÊÎÅ ÇÍÀ×ÅÍÈÅ ÎÁÚÅÌÀ ÎÏÓÕÎËÈ ÏÎ×ÊÈ ÏÎÑËÅ ÐÀÄÈÊÀËÜÍÎÃÎ ËÅ×ÅÍÈß
ÏÀÖÈÅÍÒÎÂ Ñ ÍÈÇÊÎÉ ÑÒÀÄÈÅÉ (T1) ÏÎ×Å×ÍÎÊËÅÒÎ×ÍÎÃÎ ÐÀÊÀ ÏÎ×ÊÈ

Ïåðòèÿ À.Ð., ×àíòóðàèÿ Ç.Ì., Öèíöàäçå Î.Â., Ìàíàãàäçå Ë.Ã.

Íàöèîíàëüíûé öåíòð óðîëîãèè, Òáèëèñè

Ñòàäèÿ è ñòåïåíü äèôôåðåíöèðîâêè îïóõîëåé ÿâëÿþò-
ñÿ ïðîãíîñòè÷åñêèìè êðèòåðèÿìè äëÿ ïî÷å÷íî-êëåòî÷-
íîãî ðàêà ïî÷êè. Â íàñòîÿùåå âðåìÿ âîçíèêëà íåîáõî-
äèìîñòü â íîâûõ, áîëåå ñîâðåìåííûõ ïðîãíîñòè÷åñêèõ
ôàêòîðàõ, ñ ïîìîùüþ êîòîðûõ âîçìîæíî áîëåå ñîâåð-
øåííîå ïðîãíîçèðîâàíèå òå÷åíèÿ áîëåçíè. Ìû ïîëà-
ãàåì, ÷òî îäíèì èç òàêèõ íîâûõ ôàêòîðîâ ÿâëÿåòñÿ îáúåì
îïóõîëè, ñ ïîìîùüþ êîòîðîãî ìîæíî ëó÷øå ñóäèòü îá
àíàïëàñòè÷åñêîì ïîòåíöèàëå îïóõîëè, â îòëè÷èå îò ëè-
íåàðíûõ ðàçìåðîâ, íà êîòîðûå îïèðàåòñÿ ñîâðåìåííàÿ
êëàññèôèêàöèÿ îïóõîëåé ïî÷êè. Öåëüþ íàøåãî èññëå-
äîâàíèÿ áûëî èçó÷åíèå ïðîãíîñòè÷åñêîãî çíà÷åíèÿ
îáú¸ìà îïóõîëè ïî÷êè ó áîëüíûõ ñ íèçêîé ñòàäèåé ïî-
÷å÷íî-êëåòî÷íîãî ðàêà ïî÷êè (T1 ïî TNM êëàññèôèêà-
öèè 1997 ã).

Ìû èçó÷èëè äàííûå 59 ïàöèåíòîâ, êîòîðûå ïîäâåðã-
ëèñü ðàäèêàëüíîìó îïåðàòèâíîìó ëå÷åíèþ ïî ïîâî-
äó ïî÷å÷íî-êëåòî÷íîãî ðàêà ïî÷êè (â 52 ñëó÷àÿõ áûëà
ïðîâåäåíà ðàäèêàëüíàÿ íåôðýêòîìèÿ, â 7 ñëó÷àÿõ îð-
ãàíîñîõðàíÿþùàÿ îïåðàöèÿ). Îáúåì îïóõîëè âû÷èñ-
ëÿëè ñ ïîìîùüþ ôîðìóëû äëÿ âû÷èñëåíèÿ îáúåìà
ýëëèïñà. Ñòàòèñòè÷åñêóþ äîñòîâåðíîñòü èçó÷àëè ñ

ïîìîùüþ t-test-à è Willcoxon Rank Sum ñòàòèñòè÷åñ-
êèõ ìåòîäîâ.

Îáúåì îïóõîëè âàðüèðîâàë â ïðåäåëàõ îò 11,38 cm3 äî
242,33 cm3. Ñðåäíèé îáúåì îïóõîëè äëÿ îïóõîëåé âûñî-
êîé ñòåïåíè äèôôåðåíöèðîâêè ñîñòàâëÿë 57,5 ñì3, äëÿ
îïóõîëåé ñðåäíåé ñòåïåíè äèôôåðåíöèðîâêè - 87,4 ñì3

è 147,7 ñì3 äëÿ îïóõîëåé ñ íèçêîé ñòåïåíè äèôôåðåíöè-
ðîâêè. 10 ïàöèåíòîâ óìåðëè èç-çà ïðîãðåññèðîâàíèÿ
îïóõîëè. Ñðåäíèé îáúåì îïóõîëè ñðåäè âûæèâøèõ ïà-
öèåíòîâ ñîñòàâëÿë 79,8 ñì3 è 97,31 ñì3 - ñðåäè óìåðøèõ
ïàöèåíòîâ.

Íàøå èññëåäîâàíèå ïîêàçàëî áîëüøóþ âàðèàöèþ îáúå-
ìà îïóõîëåé ñðåäè áîëüíûõ ïåðâîé ñòàäèåé îïóõîëè
ïî÷êè. Ìû óñòàíîâèëè êîððåëÿöèþ ìåæäó îáúåìîì è
ñòåïåíüþ äèôôåðåíöèðîâêè îïóõîëåé ïî÷êè (p<0,0001).
Áûëî íàéäåíî ðàçëè÷èå ìåæäó îáúåìîì îïóõîëè âû-
æèâøèõ è ïîãèáøèõ ïàöèåíòîâ, õîòÿ ýòî ðàçëè÷èå íå
äîñòèãàëî ñòàòèñòè÷åñêîé äîñòîâåðíîñòè (ð<0,31).

Key words: renal cell carcinoma, radical treatment, tumor
volume.
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ÏÐÈÌÅÍÅÍÈÅ ÄÈÔÅÐÅËÈÍÀ – ÀÃÎÍÈÑÒ ÃÎÍÀÄÎÒÐÎÏÈÍ–ÐÈËÈÇÈÍÃ–
ÃÎÐÌÎÍÀ – Â ÏÐÎÃÐÀÌÌÅ ÝÊÑÒÐÀÊÎÐÏÎÐÀËÜÍÎÃÎ ÎÏËÎÄÎÒÂÎÐÅÍÈß

Öàãàðåéøâèëè Ã.Ã., Õîíåëèäçå Í.Ë.

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

Áåñïëîäíûé áðàê ÿâëÿåòñÿ îäíîé èç íàèáîëåå àêòóàëü-
íûõ ïðîáëåì ñîâðåìåííîé ãèíåêîëîãèè. Ïî êðàéíåé
ìåðå îäíà èç äåñÿòè ñóïðóæåñêèõ ïàð äåòîðîäíîãî âîç-
ðàñòà ñòðàäàåò áåñïëîäèåì, íàèáîëåå ÷àñòûìè ïðè÷è-
íàìè ÷åãî ÿâëÿþòñÿ çàáîëåâàíèÿ ôàëëîïîâûõ òðóá, íà-
ðóøåíèÿ îâóëÿöèîííîãî ïðîöåññà, ýíäîìåòðèîç, áåñ-
ïëîäèå íåÿñíîãî ãåíåçà è îòêëîíåíèå ñïåðìû îò ôèçè-
îëîãè÷åñêîé íîðìû. Óñïåõè â ôîðìèðîâàíèè ñîâðå-
ìåííûõ ïðåäñòàâëåíèé î ìåõàíèçìàõ ðåãóëÿöèè ðåïðî-
äóêòèâíîé ôóíêöèè, äîñòèæåíèÿ ôàðìàêîëîãèè, ýìá-
ðèîëîãèè, ýíäîêðèíîëîãèè è óëüòðàçâóêîâîé äèàãíîñ-
òèêè ïîçâîëèè ðåàëèçàöèþ ãåíåðàòèâíîé ôóíêöèè ó
æåíùèí ñ áåñïëîäèåì ìåòîäîì ýêñòðàêîðïîðàëüíîãî
îïëîäîòâîðåíèÿ è ïåðåíîñà ýìáðèîíîâ â ïîëîñòü ìàò-
êè [2,3,5,12]. Îäíàêî, ïðè èñïîëüçîâàíèè â ñõåìàõ ñòè-
ìóëÿöèè ñóïåðîâóëÿöèè òîëüêî ãîíàäîòðîïèíîâ êàê ìî-
÷åâûõ, òàê è ðåêîìáèíàíòíûõ, ÷àñòîòà íàñòóïëåíèÿ áå-
ðåìåííîñòè ïðè ðåàëèçàöèè ïðîãðàììû ýêñòðàêîðïî-
ðàëüíîãî îïëîäîòâîðåíèÿ è ïåðåíîñà ýìáðèîíîâ â ïî-
ëîñòü ìàòêè (ÝÊÎ è ÏÝ) âî âñåõ êëèíèêàõ ìèðà ïîñòî-
ÿííà è íå ïðåâûøàåò 20-30% [6,8,10,16]. Ïîýòîìó â ïîñ-
ëåäíåå âðåìÿ âíèìàíèå êëèíèöèñòîâ [1,9,11,13,17] ïðè-
âëå÷åíî ê èñïîëüçîâàíèþ ïðåïàðàòîâ ãðóïïû àãîíèñ-
òîâ ãîíàäîòðîïèí-ðèëèçèíã ãîðìîíà (à-ÃíÐÃ), ïîçâî-
ëÿþùèõ áëîêèðîâàòü ãîíàäîòðîïíóþ ôóíêöèþ ãèïî-
ôèçà è ôóíêöèîíàëüíóþ àêòèâíîñòü ãîíàä, òåì ñàìûì
ñîçäàâàÿ óíèôèöèðîâàííûå ñòàðòîâûå óñëîâèÿ ïåðåä
íà÷àëîì ñòèìóëÿöèè ñóïåðîâóëÿöèè è ïðåäîòâðàùàòü
“ïàðàçèòàðíûé” âûáðîñ ëþòåèíèçèðóþùåãî ãîðìîíà,
âåäóùèé ê îâóëÿöèè ðàíåå çàïëàíèðîâàííîãî ñðîêà
àñïèðàöèè èëè ëþòåèíèçàöèè ôîëëèêóëîâ [14,15].

Â íàñòîÿùåå âðåìÿ ñèíòåçèðîâàíî áîëåå òðåõ òûñÿ÷ à-
ÃíÐÃ ðàçëè÷íîé ïðîäîëæèòåëüíîñòè äåéñòâèÿ è ôîðì
ââåäåíèÿ. Îäíàêî, îñîáåííîñòè äåéñòâèÿ èõ èçó÷åíû
íåäîñòàòî÷íî è èìåþòñÿ ïðîòèâîðå÷èâûå ñâåäåíèÿ îá
ýôôåêòèâíîñòè èñïîëüçîâàíèÿ ðàçëè÷íûõ ïðåïàðàòîâ
â çàâèñèìîñòè îò ôîðìû è ñõåìû èõ ââåäåíèÿ. Ïðåä-
ñòàâëåííàÿ ðàáîòà ïîñâÿùåíà èçó÷åíèþ îñîáåííîñòåé
ïðèìåíåíèÿ äèôåðåëèíà, áèîëîãè÷åñêàÿ àêòèâíîñòü
êîòîðîãî â 100 ðàç ïðåâûøàåò àêòèâíîñòü åñòåñòâåííîãî
ÃíÐÃ, ñ öåëüþ îïòèìèçàöèè ðåæèìà ñòèìóëÿöèè ñóïå-
ðîâóëÿöèè è óëó÷øåíèÿ êëèíè÷åñêîãî èñõîäà ÝÊÎ è ÏÝ.

Ìàòåðèàë è ìåòîäû. Îòîáðàííàÿ ãðóïïà èç 75 ïàöèåí-
òîê ñîîòâåòñòâîâàëà ñëåäóþùèì òðåáîâàíèÿì: âîçðàñò
â ïðåäåëàõ 22 - 39 ëåò, ðåãóëÿðíûé äâóõôàçíûé ìåíñòðó-

àëüíûé öèêë 25-35 äíåé; èíäåêñ ìàññû òåëà <28 êã/ì2;
<10ôîëëèêóëîâ<10 ìì íà êàæäûé ÿè÷íèê; áåñïëîäèå
ïî îäíîé èç ïåðå÷èñëåííûõ ïðè÷èí: òðóáíûé ôàê-
òîð, ëåãêàÿ ôîðìà ýíäîìåòðèîçà, íåÿñíûé ãåíåç; íà-
ëè÷èå îáåèõ ÿè÷íèêîâ, íîðìàëüíàÿ ïîëîñòü ìàòêè,
ôåðòèëüíàÿ ñïåðìà ìóæà è îòñóòñòâèå ñîìàòè÷åñêèõ
çàáîëåâàíèé, ïðè êîòîðûõ ïðîòèâîïîêàçàíà áåðåìåí-
íîñòü è ðîäû.

Ñòèìóëÿöèÿ ñóïåðîâóëÿöèè ïðîâåäåíà ñ èñïîëüçîâàíè-
åì ðàçëè÷íûõ ñõåì: ó 24 ïàöèåíòîê (êîíòðîëüíàÿ ãðóï-
ïà) ñ èñïîëüçîâàíèåì ðåêîìáèíàíòíîãî ôîëëèêóëîñòè-
ìóëèðóþùåãî ãîðìîíà (ðÔÑÃ; Ãîíàë-Ô; Serono, Øâåé-
öàðèÿ); 51 ïàöèåíòêå – ñ èñïîëüçîâàíèåì à-ÃíÐÃ ñ öå-
ëüþ äîñòèæåíèÿ áëîêàäû ãèïîôèçà è ïîñëåäóþùåé ñòè-
ìóëÿöèåé ðÔÑÃ íà ôîíå ïðîëîíãèðîâàííî äåéñòâóþ-
ùåãî ïîñëå îäíîêðàòíîãî ââåäåíèÿ ïðåïàðàòà (Äèôåðå-
ëèí 3,75; Beaufour Ipsen International, Ôðàíöèÿ). Ñòèìó-
ëÿöèÿ ñóïåðîâóëÿöèè ïðîäîëæàëàñü äî íàçíà÷åíèÿ õîðè-
îíè÷åñêîãî ãîíäîòðîïèíà (ÕÃ) (Ïðîôàçû, Serono, Øâåé-
öàðèÿ èëè Ïðåãíèë, Organon, Ãîëëàíäèÿ). Èç ýòîé ãðóïïû
26 ïàöèåíòêàì äèôåðåëèí ââîäèëñÿ íà 2-é äåíü, 25 ïàöè-
åíòêàì – íà 21-é äåíü ìåíñòðóàëüíîãî öèêëà (ä.ì.ö.).

Ïðè äîñòèæåíèè áëîêàäû ãèïîôèçà, êîòîðàÿ îöåíèâà-
ëàñü íà îñíîâàíèè ñíèæåíèÿ àêòèâíîñòè ñòåðîèäîãåíå-
çà ÿè÷íèêàìè äî 20-30% îò èñõîäíîãî óðîâíÿ, íà÷èíà-
ëàñü ñòèìóëÿöèÿ ðîñòà ôîëëèêóëîâ ââåäåíèåì ïðåïà-
ðàòà Ãîíàë-Ô.

Óëüòðàçâóêîâîå èññëåäîâàíèå (ÓÇÈ) ïðîèçâîäèëîñü íà
2-îé èëè 21-é äåíü ìåíñòðóàëüíîãî öèêëà, â çàâèñèìîñ-
òè îò èñïîëüçóåìîé ñõåìû, ïåðåä ââåäåíèåì äèôåðåëè-
íà, ÷åðåç 10–14 äíåé ïîñëå ââåäåíèÿ ïðåïàðàòà, â äåíü
íà÷àëà ñòèìóëÿöèè è çàòåì ñ 5 äíÿ åæåäíåâíî äî ìî-
ìåíòà ââåäåíèÿ ÕÃ.

Äîçà ââîäèìîãî Ãîíàë-Ô âî âñåõ èñïîëüçîâàííûõ ñõå-
ìàõ â ïåðâûå 5 äíåé ñòèìóëÿöèè ñîñòàâëÿëà 150 ÌÅ
åæåäíåâíî, ïîäêîæíî (ï.ê.), íà÷èíàÿ ñ 6-ãî äíÿ ñòèìó-
ëÿöèè – èíäèâèäóàëüíî íà îñíîâàíèè äàííûõ óëüòðà-
çâóêîâîãî è ãîðìîíàëüíîãî ìîíèòîðèíãà. Ñòèìóëÿöèÿ
ðÔÑÃ ïðîâîäèëàñü äî äîñòèæåíèÿ íå ìåíåå äâóìÿ ëè-
äèðóþùèìè ôîëëèêóëàìè äèàìåòðà ³17 ìì, îïðåäåëÿ-
åìîãî ïðè òðàíñâàãèíàëüíîé ýõîãðàôèè. Â ýòîò äåíü
ââåäåíèå ðÔÑÃ ïðåêðàùàëîñü è ïàöèåíòêå íàçíà÷àëàñü
èíúåêöèÿ ÕÃ â äèàïàçîíå äîç îò 6000 äî 10000 ÌÅ ï.ê.
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Îïðåäåëåíèå êîíöåíòðàöèè ýñòðàäèîëà (Å
2
) â ïëàçìå

êðîâè ïðîèçâîäèëîñü â ïåðèîä äåñåíñèòèçàöèè ãèïî-
ôèçà 1 ðàç â 3 äíÿ ïðè ââåäåíèè äèôåðåëèíà íà 2-é äåíü
ìåíñòðóàëüíîãî öèêëà, è íà 21-é, 24-é, 28-é, 3-é, 5-é äíè
öèêëà è äàëåå ïðè íåîáõîäèìîñòè 1 ðàç â 3 äíÿ, äî íà÷à-
ëà ñòèìóëÿöèè. Â ïåðèîä ñòèìóëÿöèè ðÔÑÃ óðîâåíü Å

2

îïðåäåëÿëñÿ ÷åðåç äåíü, íà÷èíàÿ ñ 6-ãî äíÿ, âêëþ÷àÿ
äíè ââåäåíèÿ ÕÃ, òðàíñâàãèíàëüíîé ïóíêöèè è ïåðåíî-
ñà ýìáðèîíîâ â ïîëîñòü ìàòêè.

Â êîíòðîëüíîé ãðóïïå ñòèìóëÿöèÿ ðÔÑÃ íà÷èíàëàñü
ñî 2-ãî äíÿ ìåíñòðóàëüíîãî öèêëà, ïîñëå ïðîâåäåíèÿ
ÓÇÈ è îïðåäåëåíèÿ áàçàëüíîãî óðîâíÿ Å

2
, ïî 150 ÌÅ

åæåäíåâíî, ïîäêîæíî. Ñ 6-ãî äíÿ ñòèìóëÿöèè ðÔÑÃ ÷å-
ðåç äåíü ïðèçâîäèëèñü ãîðìîíàëüíûé è óëüòðàçâóêî-
âîé ìîíèòîðèíãè ïî ðàíåå îïèñàííîé ñõåìå.

×åðåç 36-38 ÷àñîâ ïîñëå ââåäåíèÿ ÕÃ ïðîèçâîäèëàñü
òðàíñâàãèíàëüíàÿ ïóíêöèÿ (ÒÂÏ) ÿè÷íèêîâ ñ öåëüþ ïî-
ëó÷åíèÿ îîöèòîâ ïîä ÓÇ êîíòðîëåì. Ïðîöåäóðà ÝÊÎ
ïðîâîäèëàñü ïî ñòàíäàðòíîé ìåòîäèêå [4]. Ïåðåíîñ èäåí-

òèôèöèðîâàííûõ ýìáðèíîâ â ïîëîñòü ìàòêè, íå áîëåå
òðåõ ýìáðèîíîâ, îñóùåñòâëÿëñÿ ÷åðåç 2 äíÿ ïîñëå ÒÂÏ.

Ïîääåðæêà ôóíêöèè æåëòîãî òåëà îñóùåñòâëÿëàñü íà-
çíà÷åíèåì 5000 ÌÅ ÕÃ â äåíü ïåðåíîñà ýìáðèîíîâ è
ïî 1500 ÌÅ íà 2-é, 5-é è 9-é äíè ïîñëå ýòîé ïðîöåäóðû
â ñî÷åòàíèè ñ ïðèåìîì óòðîæåñòàíà ïî 400 ìã/ñóò èíò-
ðàâàãèíàëüíî, â ñëó÷àå ïîëîæèòåëüíîãî òåñòà íà áåðå-
ìåííîñòü ïðîäîëæàëè äî 8 íåäåëü.

Ïîëó÷åííûå äàííûå îáðàáîòàíû ìåòîäîì âàðèàöèîí-
íîé ñòàòèñòèêè ïðè ïîìîùè t-êðèòåðèÿ Ñòúþäåíòà è
êðèòåðèÿ Êîëìàãîðîâà–Ñìèðíîâà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïàöèåíòêè, âêëþ÷åííûå
â èññëåäîâàíèå ñ öåëüþ îöåíêè ýôôåêòèâíîñòè ðàçëè÷-
íûõ ñõåì ñòèìóëÿöèè ñóïåðîâóëÿöèè â ïðîãðàììå ÝÊÎ
è ÏÝ, áëàãîäàðÿ ðàíäîìèçàöèè íå ðàçëè÷àëèñü ïî äå-
ìîãðàôè÷åñêèì ïîêàçàòåëÿì, ïðè÷èíàì áåñïëîäèÿ,
äëèòåëüíîñòè áåñïëîäèÿ (òàáëèöà 1). Ó ïàöèåíòîê ïðåä-
ñòàâëåííûõ ãðóïï ÝÊÎ ïðîâîäèëîñü âïåðâûå.

Òàáëèöà 1. Äåìîãðàôè÷åñêèå ïîêàçàòåëè è ïàðàìåòðû áåñïëîäèÿ

Ãîíàë-Ô Äèôåðåëèí 3,75 ìã 
Ïàðàìåòðû 

n=24 
2 ä.ì.ö.*) 

n=26 
21 ä.ì.ö.*) 

n=25 
Âîçðàñò (ãîä) 32,7±1,8 33,2±1,4 32,5±1,9 
Èíäåêñ ìàññû òåëà (êã/ì2) 23,4±0,3 22,9±0,2 23,7±0,5 
Äëèòåëüíîñòü áåñïëîäèÿ (ãîä) 6,8±1,3 7,2±1,5 6,9±1,7 
Ïåðâè÷íîå/âòîðè÷íîå áåñïëîäèå 11/13 10/16 11/14 
Ôàêòîðû áåñïëîäèÿ â % 
òðóáíûé 
ýíäîìåòðèîç 
ñìåøàííûé/íåÿñíîé ýòèîëîãèè 

 
45,8 
16,7 
37,5 

 
38,5 
19,2 
42,3 

 
40,0 
24,0 
36,0 

 Ïðèìå÷àíèå: ä.ì.ö. – äåíü ìåíñòðóàëüíîãî öèêëà

Àíàëèç äèíàìèêè èçìåíåíèÿ êîíöåíòðàöèè Å
2
 â êðîâè

ïàöèåíòîê, äåñåíñèòèçàöèÿ ðåïðîäóêòèâíîé ñèñòåìû êî-
òîðûõ ïðîâîäèëàñü ââåäåíèåì äèôåðåëèíà â äîçå 3,75 ìã,
îäíîêðàòíî, âíóòðèìûøå÷íî ñî 2-ãî äíÿ ìåíñòðóàëüíî-
ãî öèêëà, íå âûÿâèë ôàçû àêòèâàöèè ãîíàä (237 ïìîëü/ë;
äèàïàçîí 214–263 2 ä.ö. è 205 ïìîëü/ë äèàïàçîí 143–337 5
ä.ö.). Â òî æå âðåìÿ îòìå÷åíî íàëè÷èå ôàçû àêòèâàöèè
ëþòåèíèçèðóþùåãî ãîðìîíà (ËÃ – 316% îò èñõîäíîãî
óðîâíÿ 4,4 ÌÅ/ë; äèàïàçîí 3,5–5,8 äî 13,9 ÌÅ/ë, äèàïàçîí
10,3–19,6 ñîîòâåòñòâåííî) íà 5 äåíü öèêëà ïðè îòñóòñòâèè
ïîäòâåðæäåííîé ôàçû àêòèâàöèè ôîëëèêóëîñòèìóëèðó-
þùåãî ãîðìîíà (ÔÑÃ 6,0 ÌÅ/ë; äèàïàçîí 4,5–8,2 è 4,1
ÌÅ/ë; äèàïàçîí 1,4-11,8 ñîîòâåòñòâåííî). Âûÿâëåíèå ôàçû
àêòèâàöèè ËÃ, íî íå ÔÑÃ è Å

2
 ñâÿçàíî ñî ñõåìîé çàáîðà

êðîâè (1 ðàçâ 3 äíÿ) è ðàçëè÷èåì â ïîëóïåðèîäå æèçíè
ãîíàäîòðîïèíîâ è âòîðè÷íîñòè ðåàêöèè ÿè÷íèêîâ [6].

Ïðè ââåäåíèè äèôåðåëèíà íà 21 äåíü ìåíñòðóàëüíîãî
öèêëà îòìå÷åíà âûðàæåííàÿ ôàçà àêòèâàöèè ôóíêöèè
ðåïðîäóêòèâíîé ñèñòåìû ñ ïîâûøåíèåì óðîâíÿ Å

2

(163% îò èñõîäíîãî óðîâíÿ 517 ïìîëü/ë äèàïàçîí 439-
607 äî 844 ïìîëü/ë äèàïàçîí 579-1251) è ãîíàäîòðîïè-
íîâ (ËÃ–371% îò 5,3 ÌÅ/ë; äèàïàçîí 4,8-7,5 äî 19,7 ÌÅ/ë
äèàïàçîí 3,3-41,9; ÔÑÃ - 164%, îò 3,9 ÌÅ/ë äèàïàçîí 1,9-
7,8 äî 6,4 ÌÅ/ë äèàïàçîí 2,8-15,1) íà 24 äåíü öèêëà.

Íà÷àëî ïîäàâëåíèÿ ôóíêöèè ÿè÷íèêîâ, ïî êîíöåíòðà-
öèè Å

2
 â êðîâè ïàöèåíòîê â ñõåìå ââåäåíèÿ äèôåðåëèíà

íà 2-é äåíü öèêëà, îòìå÷åíî íà 8-îé, 11-ûé äåíü öèêëà
(32ïìîëü/ë äèàïàçîí 14–69; 19ïìîëü/ë äèàïàçîí 9–46
ñîîòâåòñòâåííî äíÿì), ñòîéêàÿ áëîêàäà íàáëþäàëàñü íà
17, 20 äíè öèêëà (21ïìîëü/ë, äèàïàçîí 8–65; 17ïìîëü/ë,
äèàïàçîí 5–62 ñîîòâåòñòâåííî). Ïîäàâëåíèå ôóíêöèè
ÿè÷íèêîâ ÿâëÿåòñÿ îòðàæåíèåì áëîêàäû ñèíòåçà ËÃ è
ÔÑÃ àäåíîãèïîôèçîì, êîòîðàÿ íà÷èíàåòñÿ ñ 14-ãî äíÿ
öèêëà. Ñðåäíÿÿ ïðîäîëæèòåëüíîñòü ïåðèîäà äåñåíñè-
òèçàöèè â ýòîé ãðóïïå ïàöèåíòîê ñîñòàâëÿåò 16,2±0,7äíÿ.

Ïðè èñïîëüçîâàíèè äèôåðåëèíà íà 21-é äåíü ìåíñòðó-
àëüíîãî öèêëà, ïðåäøåñòâóþùåãî ñòèìóëÿöèè ñóïåðî-
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âóëÿöèè, áëîêàäà ñòåðîèäîãåíåçà â ÿè÷íèêàõ îòìå÷åíà
ñ 3-ãî äíÿ ìåíñòðóàëüíîãî öèêëà (27ïìîëü/ë, äèàïàçîí
8–83), ÷òî îïðåäåëÿåòñÿ äîñòîâåðíîé ñóïðåññèåé ãîíà-
äîòðîïíîé ôóíêöèè àäåíîãèïîôèçà íà 3, 5 äíè öèêëà
(ËÃ – 6, 7 ÌÅ/ë äèàïàçîí 2,7–17,9; 3,0 ÌÅ/ë äèàïàçîí
1,4–6,2; ÔÑÃ 2,8 ÌÅ/ë äèàïàçîí 0,5–16,2; 21 ÌÅ/ë äèàïà-
çîí 0,5–8,1 ñîîòâåòñòâåííî). Ñðåäíÿÿ ïðîäîëæèòåëü-

íîñòü äåñåíñèòèçàöèè ñîñòàâèëà 13,2±0,8 äíÿ.

Òàêèì îáðàçîì, äèôåðåëèí, íåçàâèñèìî îò ñõåìû ââå-
äåíèÿ, ïîçâîëÿåò â 96% ñëó÷àåâ äîáèòüñÿ ñòîéêîé áëî-
êàäû ðåïðîäóêòèâíîé ñèñòåìû, ïîýòîìó ïàöèåíòêè
îáåèõ ãðóïï äèôåðåëèíà ïðèñòóïàþò ê íà÷àëó ñòèìó-
ëÿöèè ñ óíèôèöèðîâàííûì ôîëëèêóëÿðíûì àïïàðàòîì.

Òàáëèöà 2. Ïàðàìåòðû ñòèìóëÿöèè ñóïåðîâóëÿöèè ó ïàöèåíòîê èññëåäóåìûõ ãðóïï

Ãîíàë-Ô Äèôåðåëèí 3,75 ìã 
Ïàðàìåòðû 

n=24 
2 ä.ì.ö.1) 

n=26 
21 ä.ì.ö.1) 

n=25 
Êîëè÷åñòâî ïóëîâ ôîëëèêóëîâ 1,5±0,2 1,9±0,8 1,9±0,6 
Êîëè÷åñòâî ôîëëèêóëîâ â îäíîì ïóëå 5,9±0,2 8,7±0,6 8,5±0,9 
Äëèòåëüíîñòü ñòèìóëÿöèè äî ââåäåíèÿ ÕÃ (äíè) 9,6±0,3 13,5±0,5* 12,7±0,5* 
Êîëè÷åñòâî ââåäåííîãî pFSH íà öèêë ñòèìóëÿ-öèè (ÌÅ) 1087±78 2284±97* 2100±132* 
Êîíöåíòðàöèÿ ýñòðàäèîëà â ñûâîðîòêå êðîâè â äåíü ÒÂÏ 
(ïìîëü/ë) 

1951±352 3536±629* 3819±571* 

Êîëè÷åñòâî àñïèðèðîâàííûõ ôîëëèêóëîâ 7,1±0,9 11,7±1,1* 11,9±1,2* 
Êîëè÷åñòâî ïîëó÷åííûõ îîöèòîâ 5,1±0,8 8,3±0,7* 9,1±1,0* 
 Ïðèìå÷àíèå: 1) ä.ì.ö. – äåíü ìåíñòðóàëüíîãî öèêëà; * - ñòàòèñòè÷åñêè

äîñòîâåðíîå îòëè÷èå (ð<0,05) îò ñõåìû Ãîíàë-Ô

Êàê ñëåäóåò èç òàáëèöû 2, ïðîäîëæèòåëüíîñòü ðÔÑÃ
ñòèìóëÿöèè, äëÿ çàâåðøåíèÿ ïðîöåññà ôîëëèêóëîãåíå-
çà çíà÷èòåëüíî áîëüøå ïðè èñïîëüçîâàíèè à-ÃíÐÃ â îáå-
èõ ñõåìàõ ââåäåíèÿ, ÷åì ïðè êîíòðîëüíîé ñõåìå ñòèìó-
ëÿöèè ñóïåðîâóëÿöèè ñ ïðèìåíåíèåì ëèøü îäíîãî
ðÔÑÃ. Â ñèëó òîãî, ÷òî äîçà ðÔÑÃ íà öèêë ñòèìóëÿöèè
ïðè èñïîëüçîâàíèè à-ÃíÐÃ (2284±97 è 2100±132 ÌÅ ñî-
îòâåòñòâåííî) â 2 ðàçà ïðåâûøàëà òàêîâóþ ïðè ñòèìó-
ëÿöèè â ñõåìå ââåäåíèÿ òîëüêî ðÔÑÃ (1087±78 ÌÅ;
ð<0,001), ðåàêöèÿ ôîëëèêóëÿðíîãî àïïàðàòà õàðàêòåðè-
çîâàëàñü áîëüøåé àêòèâíîñòüþ.

×èñëî ïóëîâ (â ñðåäíåì 1,9), êàê è ÷èñëî ôîëëèêóëîâ â
îäíîì ïóëå (â ñðåäíåì îêîëî 9) áûëî âûøå, ÷åì â ñõåìå
ââåäåíèÿ òîëüêî ðÔÑÃ (1,5±0,2 è 5,9±1,7 ñîîòâåòñòâåííî).
Áîëüøîìó ÷èñëó ðàçâèâàþùèõñÿ ôîëëèêóëîâ ïðè èñ-
ïîëüçîâàíèè äèôåðåëèíà â îáåèõ ñõåìàõ åãî ââåäåíèÿ
ñîîòâåòñòâîâàëî áîëåå èíòåíñèâíîå íàðàñòàíèå êîíöåí-
òðàöèè ýñòðàäèîëà. Ìàêñèìàëüíûå êîíöåíòðàöèè ýñò-
ðàäèîëà äîñòèãàëèñü â äåíü ÒÂÏ (â ñõåìàõ äèôåðåëè-
íà 3536±629 è 3819±571 ïìîëü/ë, à â ñõåìå ðÔÑÃ
1951±352 ïìîëü/ë). Íåñìîòðÿ íà ïîâûøåííóþ êîíöåí-
òðàöèþ Å

2
 (ð<0,02) â ãðóïïàõ ââåäåíèÿ äèôåðåëèíà, ñðåä-

íèé ïîêàçàòåëü òîëùèíû ýíäîìåòðèÿ ïðè âñåõ èññëåäóå-
ìûõ ñõåìàõ ñòèìóëÿöèè ñóïåðîâóëÿöèè áûë ïðàêòè÷åñ-
êè îäèíàêîâ (10,6±0,2 è 10,4±0,4 ìì â ñõåìàõ ñ à-ÃíÐÃ;
10,1±0,2 â ñõåìå ñ ðÔÑÃ). Ïðè ýòîì áëîêàäà ñåêðåöèè ËÃ
îñòàâàëàñü íåèçìåííîé â òå÷åíèå âñåãî ïåðèîäà ñòèìó-
ëÿöèè è áûëà áîëåå âûðàæåííîé ïðè ââåäåíèè äèôåðåëè-
íà íà 2-îé äåíü öèêëà (1,6 ÌÅ/ë, äèàïàçîí 0,8–2,7 ïî ñðàâ-
íåíèþ 2,4 ÌÅ/ë äèàïàçîí 0,9–6,8 â ñõåìå ñ 21 äíÿ). Â õîäå
ñòèìóëÿöèè îòìå÷åíà òåíäåíöèÿ íàðàñòàíèÿ ÔÑÃ äî âðå-
ìåíè ÒÂÏ ÿè÷íèêîâ (â ñðåäíåì îò 3,2 äî 6,9 ÌÅ/ë).

Àíàëèç îñíîâíîãî êðèòåðèÿ ýôôåêòèâíîñòè – ÷èñëî
ñîçðåâøèõ îîöèòîâ â ñõåìàõ ââåäåíèÿ äèôåðåëèíà íà
2-îé äåíü 8,3±0,9 è 9,1±1,2 íà 21 äåíü ââåäåíèÿ ïîêàçàë
çíà÷èòåëüíîå ïðåèìóùåñòâî èñïîëüçîâàíèÿ ïðîëîíãè-
ðîâàííîé ôîðìû à–ÃíÐÃ ïî ñðàâíåíèþ ñ 5,1±0,7 â ñõå-
ìå ñòèìóëÿöèè ââåäåíèÿ ëèøü îäíîãî ðÔÑÃ (òàáëèöà 3).

×àñòîòà îïëîäîòâîðåíèÿ îîöèòîâ áûëà ñõîæåé è ñîñòàâ-
ëÿëà â ñõåìàõ à–ÃíÐÃ ñî 2-ãî èëè 21 äíÿ ââåäåíèÿ 68% è
72% ñîîòâåòñòâåííî è 65% â ñõåìå ðÔÑÃ. Îäíàêî, íà 2-é
äåíü êóëüòèâèðîâàíèÿ ÷èñëî äðîáÿùèõñÿ ýìáðèîíîâ
(5,4±0,4 è 6,3±0,4 ñîîòâåòñòâåííî) â ñõåìàõ à–ÃíÐÃ áûëî
çíà÷èòåëüíî áîëüøå, ÷åì â ñõåìå ðÔÑÃ (3,2±0,2 ýìáðè-
îíîâ). Íå îòìå÷åíî ðàçíèöû ïî ñòåïåíè äðîáëåíèÿ ïå-
ðåíåñåííûõ ýìáðèîíîâ, ÷òî èëëþñòðèðóåòñÿ â êàæäîé
èç ãðóïï ïàöèåíòîê ïåðåíåñåíèåì ýìáðèîíîâ íà 2-é
äåíü ïîñëå àñïèðàöèè îîöèòîâ.

×àñòîòà íàñòóïëåíèÿ êëèíè÷åñêîé áåðåìåííîñòè â îò-
íîøåíèè ê öèêëó ñòèìóëÿöèè ïðè èñïîëüçîâàíèè äè-
ôåðåëèíà 42,3% (11/26) â ñõåìå íà 2-îé äåíü ââåäåíèÿ
è 48% (12/25) â ñõåìå íà 21-é äåíü ââåäåíèÿ çíà÷èòåëü-
íî ïðåâûøàëà (p<0,001) ÷àñòîòó íàñòóïëåíèÿ áåðå-
ìåííîñòè â ñõåìå ñòèìóëÿöèè ëèøü îäíèì ðÔÑÃ 25%
(6/24). Ýòî îïðåäåëÿåòñÿ ïëîòíîé áëîêàäîé ðåïðîäóê-
òèâíîé ñèñòåìû ïðè èñïîëüçîâàíèè äåïî-äèôåðåëè-
íà, áîëüøåé àäåêâàòíîñòüþ ðåàêöèè ôîëëèêóëÿðíîãî
àïïàðàòà, îòñóòñòâèåì èçëèøíåé èíòåíñèôèêàöèè ñòå-
ðîèäîãåíåçà â ÿè÷íèêàõ [11,17], áîëåå ìÿãêèì âëèÿíè-
åì íà ýíäîêðèííûé ñòàòóñ æåíùèí [7]. Îäíàêî, ïðî-
öåíò ïðåðûâàíèÿ áåðåìåííîñòè â ýòèõ ñëó÷àÿõ (ïî 3 â
êàæäîé ãðóïïå) 27,3 è 25% (3/12) âñå æå íåñêîëüêî
âûøå, ÷åì â ñõåìå ñòèìóëÿöèè ëèøü îäíèì ðÔÑÃ
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16,7% (1/6). ×àñòîòà ìíîãîïëîäíûõ áåðåìåííîñòåé
ñîñòàâèëà 36,4% â ñõåìå ââåäåíèÿ äèôåðåëèíà íà 2-îé
äåíü ìåíñòðóàëüíîãî öèêëà è 41,7% íà 21-é äåíü ââå-

äåíèÿ è íåñêîëüêî ïðåâûøàëà 33,3% â ñõåìå ââåäåíèÿ
îäíîãî ðÔÑÃ. Âî âñåõ ñëó÷àÿõ áûëè äâîéíè, òðîéíè íå
áûëî íè â îäíîé èç ãðóïï.

Òàáëèöà 3. Ïàðàìåòðû ðàííåãî ýìáðèîãåíåçà ó ïàöèåíòîê èññëåäóåìûõ ãðóïï

Ãîíàë-Ô Äèôåðåëèí 3,75 ìã 
Ïàðàìåòðû 

n=24 
2 ä.ì.ö.1) 

n=26 
21 ä.ì.ö.1) 

n=25 
Êîëè÷åñòâî àñïèðèðîâàííûõ îîöèòîâ 5,1±0,7 8,3±0,9* 9,1±1,2* 
Êîëè÷åñòâî îïëîäîòâîðåííûõ îîöèòîâ 3,3±0,2 5,6±0,3* 6,4±0,4* 
×àñòîòà îïëîäîòâîðåíèÿ, % 65,2 67,5 70,3 
Êîëè÷åñòâî äðîáÿùèõñÿ ýìáðèîíîâ 3,2±0,2 5,4±0,4* 6,3±0,4* 
 
 

Ïðèìå÷àíèå: 1) ä.ì.ö. – äåíü ìåíñòðóàëüíîãî öèêëà; * - ñòàòèñòè÷åñêè
äîñòîâåðíîå îòëè÷èå (ð<0,05) îò ñõåìû Ãîíàë-Ô

Òàáëèöà 4. Ïåðåíîñ ýìáðèîíîâ è ýôôåêòèâíîñòü ðàçëè÷íûõ ñõåì
ñòèìóëÿöèè ñóïåðîâóëÿöèè â ïðîãðàììå ÝÊÎ è ÏÝ

Ãîíàë–Ô Äèôåðåëèí 3,75 ìã 
Ïàðàìåòðû 

n=24 
2 ä.ì.ö.1) 

n=26 
21 ä.ì.ö.1) 

n=25 
Êîëè÷åñòâî ïåðåíåñåííûõ ýìáðèîíîâ 2,2±0,2 2,4±0,4 2,5±0,3 
×àñòîòà íàñòóïëåíèÿ áåðåìåííîñòè, % 25,0 42,3* 48,0* 
×àñòîòà ìíîãîïëîäíûõ áåðåìåííîñòåé, % 33,3 36,4 41,7 
×àñòîòà ïðåðûâàíèÿ áåðåìåííîñòè, % 16,7 27,3 25,0 
×àñòîòà ðîäîâ íà öèêë ñòèìóëÿöèè 20,8 30,8* 36,0 
 Ïðèìå÷àíèå: 1) ä.ì.ö. – äåíü ìåíñòðóàëüíîãî öèêëà; * - ñòàòèñòè÷åñêè

äîñòîâåðíîå îòëè÷èå (ð<0,05) îò ñõåìû Ãîíàë–Ô

Ñèíäðîì ãèïåðñòèìóëÿöèè ÿè÷íèêîâ (ÑÃß) ðàçâèëñÿ
ïî 3 ñëó÷àÿ â îáåèõ ãðóïïàõ ïàöèåíòîê ïðè èñïîëüçî-
âàíèè äèôåðåëèíà è ó äâóõ ïàöèåíòîê â ñõåìå ñòèìó-
ëÿöèè ñóïåðîâóëÿöèè îäíèì ëèøü ðÔÑÃ. 4 ñëó÷àÿ ÑÃß
â ãðóïïàõ äèôåðåëèíà (âñå áûëè áåðåìåííû) îêàçà-
ëèñü ñðåäíåé ñòåïåíè è ïîòðåáîâàëè ëå÷åíèå â äíåâ-
íîì ñòàöèîíàðå. Îñòàëüíûå ÑÃß áûëè êëàññèôèöè-
ðîâàíû êàê ëåãêèå. Äîêàçàíî, ÷òî ðèñê-ôàêòîðîì äëÿ
ðàçâèòèÿ ÑÃß ÿâëÿåòñÿ êîëè÷åñòâî ôîëëèêóëîâ è òåêó-
ùàÿ áåðåìåííîñòü.

Ïðîöåíò ñâîåâðåìåííûõ ðîäîâ (èç ðàñ÷åòà íà öèêë
ñòèìóëÿöèè) ñ ðîæäåíèåì çäîðîâîãî ðåáåíêà ïðè
èñïîëüçîâàíèè äåïîíèðîâàííîé ôîðìû à–ÃíÐÃ â
ñðåäíåì 33,3% (17/51) çíà÷èòåëüíî ïðåâûøàë àíà-
ëîãè÷íûé ïîêàçàòåëü ãðóïïû ïàöèåíòîê, êîòîðûå äëÿ
ñòèìóëÿöèè ñóïåðîâóëÿöèè ïîëó÷àëè òîëüêî ðÔÑÃ
20,8% (5/24).

Êàê ïîêàçûâàþò íàøè ðåçóëüòàòû, èñïîëüçîâàíèå
à-ÃíÐÃ (äèôåðåëèí 3,75) âíå çàâèñèìîñòè îò ñõåìû åãî
ââåäåíèÿ ïðèâîäèò ê ñòîéêîé áëîêàäå, êàê ãîíàäîòðîï-
íîé ôóíêöèè àäåíîãèïîôèçà, òàê è ñòåðîèäíîé àêòèâ-
íîñòè ãîíàä; âíå çàâèñèìîñòè îò ñõåìû åãî ââåäåíèÿ (2
èëè 21 äåíü öèêëà) ïðîèñõîäèò àêòèâèçàöèÿ ïðîöåññà
ôîëëèêóëîãåíåçà ñ óâåëè÷åíèåì ïóëîâ è êîëè÷åñòâà
ôîëëèêóëîâ â íèõ.

Äèôåðåëèí â îáåèõ ñõåìàõ ââåäåíèÿ â ñîîòâåòñòâèè ñ
äëèííûì ïðîòîêîëîì ïîçâîëÿåò çíà÷èòåëüíî ïîâûñèòü
ýôôåêòèâíîñòü ðåàëèçàöèè ÝÊÎ è ÏÝ â ñðàâíåíèè ñ
êîíòðîëüíîé ãðóïïîé ñ ïðèìåíåíèåì ëèøü îäíîãî
ðÔÑÃ. Ñëåäóåò òàêæå èìåòü â âèäó íåäîñòàòêè èñïîëü-
çîâàíèÿ à-ÃíÐÃ: óâåëè÷åíèå ïðîäîëæèòåëüíîñòè ñòè-
ìóëÿöèè è ââåäåíèÿ âûñîêèõ äîç ýêçîãåííûõ ãîíàäîò-
ðîïèíîâ. Ýòî, êàê ïðàâèëî, óâåëè÷èâàåò ñòîèìîñòü ëå-
÷åíèÿ; áîëåå äëèòåëüíàÿ ïîääåðæêà ôóíêöèè æåëòîãî
òåëà â ïåðèîä ïîñëå ïåðåíîñà ýìáðèîíîâ â ïîëîñòü
ìàòêè; áîëåå âûñîêàÿ ÷àñòîòà ðàçâèòèÿ ñèíäðîìà ãè-
ïåðñòèìóëÿöèè ÿè÷íèêîâ [2,11,17].
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SUMMARY

DIPHERELINE AS GNRH–AGONIST PERFORMED IN IVF-ET PROGRAMME

Tsagareishvili G., Khonelidze N.

I. Zhordania Research Institute of human reproduction

The results of investigation are presented in the schemes
giving characteristic parameters of superovarian stimula-
tion with Diphereline 3,75 mg (GnRH-a) in a long protocol
performed in IVF-ET programme. 75 infertile women were
recruited in prospective, randomized study; among them
24 patients were undergoing stimulation only with recombi-
nant r-FSH (a control group) and 51 patients with gnRH-a
(one injection, i.m.). all of them were down-regulated ac-
cording the protocol. Among 51 patients 26 was given
Diphereline on 2 day of cycle, and in 25 patients on 21 day
of cycle. For the first 5 days of stimulation r-FSH (Gonal-F)
was 150 IU. Ovarian stimulation was carried out untill hu-
man chorionic gonadotrophin (HCG) was administered.
From 6-7 day of stimulation the doses were adjusted indi-
vidually. When at least two follicles in diameter ≥17 mm
were present 10000 of HCG was given i.c. to induce ovula-
tion. This criteria was achieved in all patients.

In both schemes of GnRH-a administration pituitary gona-
dotrophin function and ovarian steroidogenesis activity
were blocked on 2 day of cycle as well as on 21 day of
administration, duration of stimulation (13,5±0,5 and 12,7±2
day pespectively) and total doses of inductor (2284±97 and
2100±132 IU) were significantly higher in which only r-FSH
was used (9,6±0,3 day and 1087±78 IU, p<0,001), pespec-
tively in both GnRH-a schemes follicular aparatus response

was activated. In GnRH-a schemes, number of aspirated
follicles (11,7±1,1; 11,9±1,2), number of oocytes retrieved
(8,3±0,7; 9,1±1,1) and number of cleaved embryos (5,4±0,4;
6,3±0,4) were significantly higher to the r-FSH (only) scheme
(7,1±0,9; 5,1±0,8; 3,2±0,2 according the parameters; p<0,001).
In GnRH-agonist long protocol schemes with suppresed
pituitary gonadotrophin function and ovarian steroidogen-
esis inhibited rates of clinical pregnancy were 42,3% (ad-
ministered on 2 day of cycle) and 48% (administered on 21
day of cycle); the percentage of delivery receiving GnRH-a
for stimulation 31% and 36% significantly increases schemes
of successful effects performing IVF-ET programme versus
the scheme where only r-FSH was administrered (25 % and
20,8% according the parameters).

Thus, alongside the clinical safety and efficacy of GnRH-a it
is necessary to note out some deficiencies: longer duration
of treatment and higher prices of treatment; after embryo
replacement a great care have to be taken to the support
corpus luteus function and to the existence of frequent de-
velopment of the ovarian hyperstimulation syndrome.

Key words: superovarian stimulation, down-regulation,
follicle, oocytes, embryo, pregnancy.

Ðåöåíçåíò: ä.ì.í. ïðîô. Ç.Ñ.Ñàáàõòàðàøâèëè



26

� � � � � � � � � � �  � � � � � � �  � � � � � �

CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Íàó÷íàÿ ïóáëèêàöèÿ

ÎÑÌÎËßËÜÍÎÑÒÜ ÁÈÎËÎÃÈ×ÅÑÊÈÕ ÆÈÄÊÎÑÒÅÉ – ÑÛÂÎÐÎÒÊÈ ÊÐÎÂÈ
 È ÌÎ×È ÏÐÈ ÔÈÇÈÎËÎÃÈ×ÅÑÊÎÉ È ÎÑËÎÆÍÅÍÍÎÉ

ÏÐÅÝÊËÀÌÏÑÈÅÉ ÁÅÐÅÌÅÍÍÎÑÒÈ

Ýáðàëèäçå Ê.Ç.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà àêóøåðñòâà è ãèíåêîëîãèè ¹2 ,
 êàôåäðà âíóòðåííåé ìåäèöèíû ¹5

Îäíèì èç ÷àñòûõ îñëîæíåíèé áåðåìåííîñòè, òðåáóþ-
ùèõ îñîáîãî âíèìàíèÿ, ÿâëÿåòñÿ ïðåýêëàìïñèÿ. Îíà
âñòðå÷àåòñÿ, â ñðåäíåì, ó 6-11% áåðåìåííûõ [1]. Íà
ôîíå ïðåýêëàìïñèè ïåðèíàòàëüíàÿ ñìåðòíîñòü óâåëè-
÷èâàåòñÿ â âîñåìü ðàç [8]. Ñîãëàñíî êëàññèôèêàöèè ÂÎÇ,
ïðåýêëàìïñèÿ - õàðàêòåðíîå äëÿ áåðåìåííîñòè ãèïåð-
òåíçèâíîå èçìåíåíèå. Ïî ñâîåé ïðèðîäå îíî óíèêàëü-
íî è ðàçâèâàåòñÿ òîëüêî â ïåðèîä ãåñòàöèè, êëèíè÷åñêè
ìàíèôåñòèðóåòñÿ ïîñëå 20 íåäåëü áåðåìåííîñòè è ïðî-
ÿâëÿåòñÿ â ãèïåðòåíçèè, ïðîòåèíóðèè èëè ïàòîëîãè÷åñ-
êîì îòåêå [1,8].

Íåñìîòðÿ íà òî, ÷òî ïî óêàçàííîé ïðîáëåìå èìååòñÿ
ìíîæåñòâî íàó÷íûõ ïóáëèêàöèé, ïî ñåé äåíü îíà â
ñîâåðøåíñòâå íå èçó÷åíà. Â ëèòåðàòóðå èìåþòñÿ ïðî-
òèâîðå÷èâûå äàííûå ïî âîïðîñàì ýòèîëîãèè, ïàòî-
ãåíåçà, ïðåâåíöèè è ëå÷åíèè ýòîé ïàòîëîãèè. Åäèí-
ñòâåííî íåîñïîðèìîé ÿâëÿåòñÿ íåïîñðåäñòâåííàÿ
ñâÿçü ýòîé ïàòîëîãèè ñ áåðåìåííîñòüþ. Ïðåýêëàìï-
ñèÿ ðåàëüíî ÿâëÿåòñÿ ïîëèîðãàíè÷åñêèì ñèíäðîìîì
ôóíêöèîíàëüíîé íåäîñòàòî÷íîñòè, êîòîðàÿ ðàçâèâà-
åòñÿ âî âðåìÿ áåðåìåííîñòè, îáîñòðÿåòñÿ â òå÷åíèå
áåðåìåííîñòè è èñ÷åçàåò ïðè å¸ ïðåêðàùåíèè. Ïðå-
ýêëàìïñèÿ â îïðåäåëåííîé ñòåïåíè ÿâëÿåòñÿ ñèíäðî-
ìîì, êîòîðûé îáóñëîâëåí íåäîñòàòî÷íîñòüþ àäàïòà-
öèîííûõ ìåõàíèçìîâ ìàòåðèíñêîãî îðãàíèçìà àäåê-
âàòíî îáåñïå÷èâàòü îïòèìàëüíûå óñëîâèÿ äëÿ ðàçâè-
òèÿ ïëîäà [6,8]. Íåêîòîðûå àâòîðû ïðåýêëàìïñèþ
ñ÷èòàþò ãåìîäèíàìè÷åñêèì àäàïòàöèîííûì ñèíäðî-
ìîì, ïîä÷åðêèâàÿ òåì ñàìèì, ÷òî îíà ÿâëÿåòñÿ çàêî-
íîìåðíûì ðåçóëüòàòîì àäàïòàöèîííîé äèñôóíêöèè
[5,6,8]. Ãåñòàöèÿ óíèêàëüíûé ïðèìåð ñóùåñòâóþùå-
ãî â ïðèðîäå àäàïòàöèîííîãî ñèíäðîìà. Íà ñåãîä-
íÿøíèé äåíü âñå áîëüøåå çíà÷åíèå ïðèîáðåòàåò  èçó-
÷åíèå àäàïòàöèîííî-êîìïåíñàòîðíûõ è äèñàäàïòàöè-
îííûõ ïðîöåññîâ ïðè áåðåìåííîñòè, òàê êàê ïîçâî-
ëÿåò íà ñîâðåìåííîì óðîâíå îáúÿñíèòü ñïîðíûå ïî
ñåé äåíü âîïðîñû. Ñ ýòîé òî÷êè çðåíèÿ, îñîáûé èíòå-
ðåñ ïðåäñòàâëÿåò îñìîëÿëüíîñòü áèîëîãè÷åñêèõ æèä-
êîñòåé - ñûâîðîòêè êðîâè (Posm) è ìî÷è (Uosm), â
ìàòåðèíñêîì îðãàíèçìå ïðè ôèçèîëîãè÷åñêîé è îñ-
ëîæíåííîé ïðåýêëàìïñèåé áåðåìåííîñòè [2,3,4,7]. Â
àñïåêòå ñòðóêòóðíûõ è ôóíêöèîíàëüíûõ èçìåíåíèé
îðãàíîâ íåîáõîäèìà êëèíè÷åñêàÿ è áèîõèìè÷åñêàÿ

õàðàêòåðèñòèêà àêóøåðñêîé ïàòîëîãèè, ÷òî ïðåäñòàâ-
ëÿåò ôóíäàìåíòàëüíûé èíòåðåñ äëÿ íàóêè, à ðåàëüíî
èìååò çíà÷èòåëüíóþ, ïðàêòè÷åñêóþ öåííîñòü ñ òî÷-
êè çðåíèÿ óòî÷íåíèÿ ïàòîãåíåçà çàáîëåâàíèÿ è ñîîò-
âåòñòâåííî óñîâåðøåíñòâîâàíèÿ åãî ïðåâåíöèè è ëå-
÷åíèÿ [2,7].

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå îñ-
ìîëÿëüíîñòè áèîëîãè÷åñêèõ æèäêîñòåé – ñûâîðîòêè
êðîâè (Posm) è ìî÷è (Uosm), ïîñðåäñòâîì ïðåäëîæåí-
íîãî íàìè ò.í. êîíäóêòîìåòðè÷åñêîãî ìåòîäà îñìîëÿ-
ëîìåòðèè è óñòàíîâëåíèå âçàèìîçàâèñèìîñòè ðàçâèâ-
øèõñÿ èçìåíåíèé.

Ìàòåðèàë è ìåòîäû. Èññëåäîâàíèå ïðîâåäåíî íà êëè-
íè÷åñêîé áàçå êàôåäð ¹ 2 àêóøåðñòâà è ãèíåêîëîãèè è
¹ 5 âíóòðåííåé ìåäèöèíû Òáèëèññêîãî ìåäèöèíñêîãî
óíèâåðñèòåòà.

Íàáëþäàëèñü 58 áåðåìåííûõ æåíùèí â âîçðàñòå îò 16
äî 38 ëåò â ïåðâîì òðèìåñòðå áåðåìåííîñòè. Áåðåìåí-
íûì, íàõîäÿùèìñÿ ïîä íàøèì ìîíèòîðèíãîì, äî
âêëþ÷åíèÿ â èññëåäîâàíèå, ïðîâîäèëèñü ñïåöèàëüíûå
êîíñóëüòàöèè: ðàçúÿñíÿëèñü öåëü è îáúåì èññëåäîâà-
íèÿ. Êîíñóëüòàöèè ïðîâîäèëèñü ñî âñåìè áåðåìåííû-
ìè, íåçàâèñèìî îò èõ ñîìàòè÷åñêîãî è àêóøåðî-ãèíå-
êîëîãè÷åñêîãî àíàìíåçà. Â èññëåäîâàíèå áûëè âêëþ-
÷åíû áåðåìåííûå, âûðàçèâøèå ñîãëàñèå íà ó÷àñòèå â
èññëåäîâàíèè. Òàêèì îáðàçîì áûë ïðîèçâåäåí ðàíäî-
ìèçèðîâàííûé ïîäáîð. Âñåì áåðåìåííûì ïðîâîäèë-
ñÿ ñêðèíèíã â îäèíàêîâûõ óñëîâèÿõ è îäèíàêîâûõ ìàñ-
øòàáàõ. Áåðåìåííûå íàáëþäàëèñü íàìè âñå òðè òðè-
ìåñòðà â äèíàìèêå; â êîíöå áåðåìåííîñòè íà îñíîâå
êëèíè÷åñêîé ìàíèôåñòàöèè êîíñòàòèðîâàëè êëèíè÷åñ-
êèå ãðóïïû. Áåðåìåííûå â êëèíè÷åñêèõ ãðóïïàõ, ó÷à-
ñòâóþùèå â èññëåäîâàíèè, áûëè ïåðåðàñïðåäåëåíû
ñëåäóþùèì îáðàçîì: I ãðóïïà - ôèçèîëîãè÷åñêèå áå-
ðåìåííûå – 43 æåíùèíû, II ãðóïïà – áåðåìåííûå, ó
êîòîðûõ ðàçâèëñÿ îòåê, õàðàêòåðíûé äëÿ áåðåìåííîñ-
òè – 17 æåíùèí, III ãðóïïà – áåðåìåííûå, ó êîòîðûõ
ðàçâèëàñü ïðåýêëàìïñèÿ – 10 æåíùèí. Èññëåäîâàíèå
ïðîâåäåíî áåðåìåííûì ñî ñðîêîì 11-12 íåäåëü. Ìî÷à
ñîáèðàëàñü â òå÷åíèå ñóòîê (24 ÷àñ) ñ 3-õ ÷àñîâûì èí-
òåðâàëîì. Ïàðàëëåëüíî áðàëè êðîâü èç âåíû, ïîìåùà-
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ëè â öåíòðèôóãó â òå÷åíèå 3-4 ìèí ñî ñêîðîñòüþ 5000
îá/ìèí. Â êàæäîé ïîðöèè ïëàçìû êðîâè è ìî÷è èñ-
ñëåäîâàëè îñìîëÿëüíîñòü ïðèíöèïèàëüíî íîâûì êîí-
äóêòîìåòðè÷åñêèì ìåòîäîì îñìîëÿëîìåòðèè, êîòî-
ðûé îñíîâûâàåòñÿ íà ñóììàðíîé ýëåêòðîïðîâîäèìî-
ñòè ýëåêòðîëèòîâ â æèäêîñòè (àâòîðñêîå ïðàâî ïðîô.
Ã. Ãåëáàõèàíè ¹ 1521039 è ¹ 4719458114). Èçìåðÿëè
óäåëüíûé âåñ ìî÷è, îñìîëÿëüíîñòü ñûâîðîòêè êðîâè
(Posm), îñìîëÿëüíîñòü ìî÷è (Uosm), ðàñ÷åò GF- êëó-
áî÷êîâîé ôèëüòðàöèè ïðîèçâîäèëè íà îñíîâå ýíäî-

ãåííîãî êðåàòèíîâîãî êëèðåíñà GF=Ucr/Pcr, îñìè÷åñ-
êèé êîíöåíòðàöèîííûé èíäåêñ ñ÷èòàëè ïî ñëåäóþùåé
ôîðìóëå: Uosm/ Posm.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Íàìè îáñëåäîâàíû 58
áåðåìåííûõ. Âî âñåõ òðåõ êëèíè÷åñêèõ ãðóïïàõ áåðå-
ìåííûõ â I òðèìåñòðå áåðåìåííîñòè âûÿâëåíû îäèíà-
êîâûå àäàïòàöîííûå èçìåíåíèÿ îñìîëÿëüíîñòè áèî-
ëîãè÷åñêèõ æèäêîñòåé – ñûâîðîòêè êðîâè (Posm) è
ìî÷è (Uosm) (òàáëèöà ).

Òàáëèöà. Îñìîëÿëüíîñòü ïëàçìû è ìî÷è â I òðèìåñòðå áåðåìåííîñòè

Ïîêàçàòåëü 
I ãðóïïà 

n=43 
II ãðóïïà 

n=17 
III ãðóïïà 

n=10 

V ìë/ìèí. 
0,88±0,02 

ÑI 95% [0,87-0,89] 
0,90±0,17 

ÑI 95% [0,73-1,07] 
0,90±0,02 

ÑI 95% [0,88-0,92] 

Óä. âåñ 
1028±1,4 

ÑI 95% [1026,6-1029,4] 
1026±2,6 

ÑI 95% [1023,4-1028,6] 
1027±2,3 

ÑI 95% [1024,6-1029,3] 

Uosm mosm/kgH2 O 
773,6±5,7 

ÑI 95% [767,9-779,3] 
822,3±12,8 

ÑI 95% [809,5-835,1] 
796,3±17,8 

ÑI 95% [778,5-814,1] 

GF ìë/ìèí. 
124,8±1,7 

ÑI 95% [123,1-126,5] 
127,4±2,1 

ÑI 95% [125,3-129,5] 
126,9±2,0 

ÑI 95% [124,9-128,9] 

Posm mosm/ kgH2 O 
295,0±1,3 

ÑI 95% [293,7-296,2] 
293,4±0,89 

ÑI 95% [292,6-294,2] 
292,5±1,7 

ÑI 95% [290,8-294,2] 

Uosm /Posm 
2,6±0,99 

ÑI 95% [2,5-2,69] 
2,8±0,08 

ÑI 95% [2,72-2,87] 
2,7±0,08 

ÑI 95% [2,62-2/78] 

 
 Êàê âèäíî èç òàáëèöû, â íà÷àëå ãåñòàöèè îñìè÷åñêèå

ïîêàçàòåëè âî âñåõ òðåõ ãðóïïàõ îäèíàêîâû, íà ýòîì
ýòàïå ðàçíèöà íå îòìå÷àåòñÿ. Âî âñåõ òðåõ ãðóïïàõ
îòìå÷àåòñÿ òåíäåíöèÿ çàìåäëåíèÿ ìèíóòíîãî äèóðå-
çà ìî÷è, óìåíüøåíèÿ îñìîëÿëüíîñòè ñûâîðîòêè êðî-
âè è óâåëè÷åíèå êëóáî÷êîâîé ôèëüòðàöèè, ÷òî îáúÿñ-
íÿåòñÿ àäàïòàöèåé îðãàíèçìà ê áåðåìåííîñòè. Íà
ýòîì ýòàïå íå âûÿâëåíû êîððåëÿöèè ïîëó÷åííûõ ïà-
ðàìåòðîâ ñ âåðîÿòíîñòüþ ïðîÿâëåíèÿ â äàëüíåéøåì
ïðåýêëàìïñèè, ïîñêîëüêó âî âñåõ òðåõ ãðóïïàõ áûëè
çàôèêñèðîâàíû îäèíàêîâûå êîëè÷åñòâåííûå ïîêàçà-
òåëè, ò.å. îäèíàêîâûå àäàïòàöèîííûå èçìåíåíèÿ. Ïî-
ëó÷åííûå äàííûå îáðàáîòàíû êîìïüþòåðíîé ïðî-
ãðàììîé SPSS (Statistica Package For Social Sciencies)
âåðñèÿ 10. Îïðåäåëèëè ñðåäíèå ïîêàçàòåëè, ñòàíäàð-
òíîå îòêëîíåíèå îò ñðåäíèõ ïîêàçàòåëåé, ð - äîñòî-
âåðíîñòü ðàçëè÷èÿ ìåæäó äâóõ ñðåäíèõ ïîêàçàòåëåé
ïî êðèòåðèÿì t Ñòüþäåíòà, âñëåäñòâèå ÷åãî âûÿâëåíî
ðàâåíñòâî ñðåäíåçíà÷èìûõ ïîêàçàòåëåé ïî ñðàâíå-
íèþ ñî çäîðîâîé ãðóïïîé ð>0,05, ÷òî ïîäòâåðæäàåò-
ñÿ ðåçóëüòàòàìè, ïîëó÷åííûìè ñ äîâåðèòåëüíûì èí-
òåðâàëîì - CI 95%. Òàêèì îáðàçîì, âî âñåõ òðåõ ãðóï-
ïàõ èìååò ìåñòî óçêèé äîâåðèòåëüíûé èíòåðâàë, îä-
íàêî ýòè èíòåðâàëû ïåðåêðûâàþò äðóã äðóãà, ÷òî ïîä-
òâåðæäàåòñÿ ïîëó÷åííûì íàìè ðåçóëüòàòîì. Â I òðè-
ìåñòðå áåðåìåííîñòè, ñ òî÷êè çðåíèÿ îñìîëÿëüíîñ-
òè áèîëîãè÷åñêèõ æèäêîñòåé – êðîâè è ìî÷è, èìåþò
ìåñòî îäèíàêîâûå àäàïòàöèîííûå èçìåíåíèÿ âî âñåõ

òðåõ ãðóïïàõ. Ïîëó÷åííûå â ðåçóëüòàòå èññëåäîâàíèÿ
äàííûå óêàçûâàþò, ÷òî ïîêàçàòåëè îñìîëÿëüíîñòè
ñûâîðîòêè êðîâè è ìî÷è â I òðèìåñòðå áåðåìåííîñòè
íåèíôîðìàòèâíû äëÿ îïðåäåëåíèÿ ðèñêà ðàçâèòèÿ
ïðåýêëàìïñèè ó áåðåìåííûõ.
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SUMMARY

OSMOLARITY OF BIOLOGICAL LIQUIDS – BLOOD
SERUM AND URINE DURING THE PHYSIOLOGICAL
PREGNANCY AND PREGNANCY COMPLICATED BY
PRE-ECLAMPSY

Ebralidze K.

Department of Obstetrics and Gynecology N2, Depart-
ment of Internal Medicine N5, Tbilisi; State Medical Uni-
versity

The aim of our research was measuring of osmolarity of
biological liquids – blood serum and urine during the
first term of pregnancy by fundamentally new conduct-
ance-measuring method of osmolarity. The study was
carried out on 58 randomly selected women at the age
from 16 to 38. The random redistribution of pregnant
women in experimental and control groups was provided,

Screening was carried out in all pregnant women in equal
terms and in equal scale. It is significant that connection
between the received parameters and probability of fur-
ther revelation of pre-eclampsy was not revealed, as sim-
ilar numerical data were stated in all three groups. There-
fore, real reliable prognostics are inexpedient by inter-
pretation of osmotic data during the first term of preg-
nancy. Received data were analyzed statistically and
checked up by hypothesis about equality of average
measures. Narrow confidence intervals was observed in
all three groups, but intervals covered each other and
this fact also confirms development of similar adaptive
changes in all three groups in respect to osmolarity of
biological liquids – blood serum and urine.

Kew words: Osmolarity, pregnancy adaptation, pre-ec-
lampsia.

Ðåöåíçåíò: äåéñòâ. ÷ëåí ÀÌÍ Ãðóçèè,
ïðîô. Ï.ß. Êèíòðàÿ

Íàó÷íàÿ ïóáëèêàöèÿ

ÃÎÑÏÈÒÀËÜÍÛÉ ÏÎÑÒÎÏÅÐÀÖÈÎÍÍÛÉ ÏÅÐÈÎÄ ÁÎËÜÍÛÕ
 ÏÎÑËÅ ÏÐÎÒÅÇÈÐÎÂÀÍÈß ÌÈÒÐÀËÜÍÎÃÎ ÊËÀÏÀÍÀ

 È ÇÀÊÐÛÒÎÉ ÌÈÒÐÀËÜÍÎÉ ÊÎÌÈÑÑÓÐÎÒÎÌÈÈ

Ñóëàìàíèäçå È.Þ., Èíàñàðèäçå Ê.Ç.

Íàöèîíàëüíûé öåíòð õèðóðãèè èì. Ê. Ýðèñòàâè

Íåñìîòðÿ íà òî, ÷òî â Ãðóçèè íàêîïëåí áîëüøîé îïûò
õèðóðãè÷åñêîãî ëå÷åíèÿ ìèòðàëüíîãî ñòåíîçà, öåëûé
ðÿä âîïðîñîâ ïî âåäåíèþ ãîñïèòàëüíîãî ïîñòîïåðàöè-
îííîãî ïåðèîäà ïàöèåíòîâ ïî ñåé äåíü åùå íå ðåøåí, î
÷åì óêàçûâàþò â ñâîèõ òðóäàõ êàê îòå÷åñòâåííûå [1-3],
òàê è çàðóáåæíûå àâòîðû [4,5].

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëàñü îöåíêà ðåçóëüòà-
òîâ âåäåíèÿ ãîñïèòàëüíîãî ïîñòîïåðàöèîííîãî ïåðèî-
äà áîëüíûõ ïîñëå ïðîòåçèðîâàíèÿ ìèòðàëüíîãî êëàïà-
íà è çàêðûòîé ìèòðàëüíîé êîìèññóðîòîìèè.

Ìàòåðèàë è ìåòîäû. Ïîä íàáëþäåíèåì íàõîäèëèñü 111
áîëüíûõ ñ ìèòðàëüíûì ñòåíîçîì, êîòîðûå â çàâèñèìî-

ñòè îò ìåòîäà îïåðàöèîííîãî âìåøàòåëüñòâà áûëè ðàç-
äåëåíû íà äâå ãðóïïû. Ïåðâóþ ãðóïïó ñîñòàâèëè 69
áîëüíûõ, êîòîðûì ïî ïîâîäó ìèòðàëüíîãî ñòåíîçà ïðî-
âåäåíà çàêðûòàÿ èíñòðóìåíòàëüíàÿ êîìèññóðîòîìèÿ,
âòîðóþ ãðóïïó – 42 áîëüíûõ – ñ çàìåíîé ìèòðàëüíîãî
êëàïàíà ìåõàíè÷åñêèì èñêóññòâåííûì êëàïàíîì. Ñðåä-
íèé âîçðàñò áîëüíûõ ñîñòàâèë 35-40 ëåò.

Â õîäå èññëåäîâàíèÿ ïðèìåíÿëèñü îáùèå êëèíè÷åñ-
êèå ìåòîäû, ïóëüñîêñèìåòðèÿ, èçìåðåíèå öåíòðàëü-
íîãî âåíîçíîãî äàâëåíèÿ, äàâëåíèå â ëåãî÷íîé àðòå-
ðèè ñ ïîìîùüþ êàòåòåðà Swan-Ganz-à è â ïîëîñòÿõ
ñåðäöà, ìåòîäû èññëåäîâàíèÿ êèñëîòíî-ùåëî÷íîãî
ñîñòîÿíèÿ êðîâè è ýëåêòðîëèòíîãî áàëàíñà, ýõîêàðäè-
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îãðàôèÿ, ýëåêòðîêàðäèîãðàôèÿ, ðåíòãåíîëîãè÷åñêèå
èññëåäîâàíèÿ.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïîñëå îïåðàöèè â îò-
äåëåíèè ðåàíèìàöèè ïðîäîëæàëàñü èñêóññòâåííàÿ
âåíòèëÿöèÿ ëåãêèõ (ÈÂË) íà àïïàðàòå DREGER, êî-

òîðûé âûïîëíÿë ëþáîé ðåæèì âåíòèëÿöèè â çàâè-
ñèìîñòè êîíêðåòíîãî ñëó÷àÿ: IPPV, PEEP, IPNV,
SIMN, IDV.

Ïîêàçàòåëè âðåìåíè, çàòðà÷åííîãî íà ÈÂË â ýòèõ äâóõ
ãðóïïàõ ïðèâåäåíû íà äèàãðàììå 1.
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Âðåìÿ(÷àñ)

1. Êîìèññóðîòîìèÿ –
    ìèòðàëüíûé ñòåíîç III ñòàäèÿ;
2. Êîìèññóðîòîìèÿ –
    ìèòðàëüíûé ñòåíîç IV ñòàäèÿ;
3. Ïðîòåçèðîâàíèå áåç îñëîæíåíèé;
4. Ïðîòåçèðîâàíèå ñ îñëîæíåíèåì

Äèàãðàììà 1. Âðåìÿ, çàòðà÷åííîå íà èñêóññòâåííóþ âåíòèëÿöèþ ëåãêèõ

Ïðè íàðóøåíèè ñèíóñîâîãî ðèòìà ìû ïðèìåíÿëè ðà-
ñòâîð ãëþêîçû, íàñûùåííûé ýëåêòðîëèòàìè (K+,Mg2+),
àíòèàðèòìè÷åñêèå ïðåïàðàòû (ëèäîêàèí, êîðäàðîí,
àèìàëèí è äð.). Âî âðåìÿ ïàðîêñèçìàëüíîé òàõèêàðäèè
è ÷àñòîé ïîëèòîïè÷åñêîé ýêñòðàñèñòîëèè (20-30 è áîëü-
øå â ìèí.) èñïîëüçîâàëè òðàíñòîðàêàëüíóþ ýëåêòðîäå-
ôèáðèëëÿöèþ (2 ñëó÷àÿ âî âðåìÿ êîìèññóðîòîìèè è 4
– âî âðåìÿ ïðîòåçèðîâàíèÿ).

Íàçíà÷àëèñü ãëèêîçèäû, ïðåïàðàòû Ê+ è äèóðåòèêè,
âûáîðî÷íî àíòèêîàãóëÿíòû, îïðåäåëÿëàñü èõ äîçèðîâ-
êà. Â ñðàâíåíèè ñ çàêðûòîé ìèòðàëüíîé êîìèññóðîòî-
ìèè ïðè ïðîòåçèðîâàíèè ñîõðàíåíèå íîðìîâîëåìèè
áûëî çàòðóäíåíî. Èçâåñòíî, ÷òî ãèïåð- è ãèïîâîëåìèÿ,
âìåñòå ñ äðóãèìè íåæåëàòåëüíûìè îñëîæíåíèÿìè,

ïðåäñòàâëÿþò áîëüøóþ îïàñíîñòü äëÿ ðàçâèòèÿ îòåêà è
èøåìèè ìîçãà. Âî âðåìÿ çàêðûòîé êîìèññóðîòîìèè íå-
âðîëîãè÷åñêèå ïðîáëåìû âñòðå÷àëèñü â 2,2% ñëó÷àåâ,
à ïðè ïðîòåçèðîâàíèè – â 11,1%.

Â òå÷åíèå ïåðâûõ 6-10 äíåé áîëüíûå ïîëó÷àëè àíòèáè-
îòèêè øèðîêîãî ñïåêòðà, ÷àùå èñïîëüçîâàëèñü öåôà-
ëîñïîðèíû.

Íà äèàãðàììå 2 ïðèâåäåíû äàííûå î ïðîäîëæèòåëüíîñòè
ðåàíèìàöèîííîãî ïåðèîäà. Ïðè III ñòàäèè ìèòðàëüíîãî
ñòåíîçà ïðîäîëæèòåëüíîñòü ðåàíèìàöèîííîãî ïåðèîäà çàê-
ðûòîé ìèòðàëüíîé êîìèñóðîòîìèè ñîñòàâèëà 3±2 äíåé, ïðè
IV ñòàäèè ìèòðàëüíîãî ñòåíîçà - 5±2, ïðè íåîñëîæíåííîì
ïðîòåçèðîâàíèè - 8±3, à ïðè îñëîæíåííîì - 14±4 äíåé.

Äèàãðàììà 2. Ïðîäîëæèòåëüíîñòü ðåàíèìàöèîííîãî ïåðèîäà
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1. Êîìèññóðîòîìèÿ –
    ìèòðàëüíûé ñòåíîç III ñòàäèÿ;
2. Êîìèññóðîòîìèÿ –
    ìèòðàëüíûé ñòåíîç IV ñòàäèÿ;
3. Ïðîòåçèðîâàíèå áåç îñëîæíåíèé;
4. Ïðîòåçèðîâàíèå ñ îñëîæíåíèåì

Åæåäíåâíî áîëüíûì ïðîâîäèëèñü ïåðåâÿçêè, øâû ñíè-
ìàëè íà 10-12 äíè. Ó 7 áîëüíûõ â ïåðâûå äíè îïåðàöèè
îáîñòðèëñÿ ðåâìàòè÷åñêèé ïðîöåññ. Ïî ýòîé ïðè÷èíå
ñíÿòèå øâîâ áûëî îòëîæåíî íà 13-14 äåíü. Ïðè ãíîåíèè
ðàíû ïðîìûâàíèå ïðîâîäèëîñü àíòèñåïòèêàìè (äèîê-
ñèäèí), ïðèìåíÿëè âîäîðàññòâîðèìûå ìàçè (ëåâàñèí,
ëåâîìèêîëü è äð.).

Ãîñïèòàëüíûé ïåðèîä, ïðàêòè÷åñêè áåç îñëîæíåíèé ïðî-
øåë ó áîëüíûõ ãðóïïû êîìèññóðîòîìèè, à ó 11 áîëüíûõ
èç ãðóïïû ïðîòåçèðîâàíèÿ îòìå÷àëèñü ðàçëè÷íûå îñëîæ-
íåíèÿ. Ó âñåõ áûë íàðóøåí ðèòì, îòìå÷àëàñü ãèïåðòåí-
çèÿ ìàëîãî êðóãà, êàëüöèíîç ìèòðàëüíîãî êëàïàíà II, III,
IV ñòåïåíåé, ó 9 ïàöèåíòîâ â ëåâîì ïðåäñåðäèè îòìå÷àëñÿ
òðîìá, èç íèõ â äâóõ ñëó÷àÿõ - ñóáòîòàëüíûé, âî âñåõ 11
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ñëó÷àÿõ áûëà âûÿâëåíà êàðäèîìåãàëèÿ â òîé èëè èíîé ñòå-
ïåíè. Ëîêàëüíîå ãíîåíèå ðàíû èìåëî ìåñòî â 4-õ ñëó÷àÿõ,
ïåðåäíèé ìåäèàñòåíèò – â 6-è ñëó÷àÿõ, ïíåâìîíèÿ – â 3-õ.
Â 2-õ ñëó÷àÿõ ïîòðåáîâàëàñü õèðóðãè÷åñêàÿ îáðàáîòêà
ãðóäíîé êîñòè ïî ïîâîäó îñòåîìèåëèòà è ìåäèàñòåíèòà, à
òàêæå êîíñîëèäàöèÿ ãðóäíîé êîñòè è çàøèâàíèå. Ïî ïðè-
÷èíå âûøåóêàçàííûõ îñëîæíåíèé ïðîäîëæèòåëüíîñòü
ïðåáûâàíèÿ â ñòàöèîíàðå óâåëè÷èâàëàñü.

Íà äèàãðàììå 3 ïðèâåäåíû äàííûå î ïðîäîëæèòåëüíî-
ñòè ãîñïèòàëüíîãî ïåðèîäà. Èç äèàãðàììû ÿâñòâóåò, ÷òî
ïðè III ñòàäèè ìèòðàëüíîãî ñòåíîçà äëèòåëüíîñòü ïðå-
áûâàíèÿ â ñòàöèîíàðå â ñëó÷àå çàêðûòîé ìèòðàëüíîé
êîìèññóðîòîìèè ñîñòàâèëà 12±5 äíåé, ïðè IV ñòàäèè
ìèòðàëüíîãî ñòåíîçà - 15±7, ïðè íåîñëîæíåííîì ïðî-
òåçèðîâàíèè - 20±7 äíåé, à ïðè îñëîæíåííîì - 32±9 äíåé.
Ðåçóëüòàòû ïîêàçàíû íà äèàãðàììå 3.

Äèàãðàììà 3. Ïðîäîëæèòåëüíîñòü ãîñïèòàëüíîãî ïåðèîäà
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1. Êîìèññóðîòîìèÿ –
    ìèòðàëüíûé ñòåíîç III ñòàäèÿ;
2. Êîìèññóðîòîìèÿ –
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äíè

Â çàêëþ÷åíèå ñëåäóåò ïîä÷åðêíóòü, ÷òî â ãîñïèòàëü-
íîì ïåðèîäå ïîñëå ïðîòåçèðîâàíèÿ ìèòðàëüíîãî êëà-
ïàíà è çàêðûòîé ìèòðàëüíîé êîìèññóðîòîìèè, â ãðóï-
ïå ïðîòåçèðîâàíèÿ ïðîäîëæèòåëüíîñòü ÈÂË, êîëè÷åñ-
òâî èñïîëüçîâàííûõ ìåäèêàìåíòîâ, ïîñòîïåðàöèîííûå
îñëîæíåíèÿ, ïðîäîëæèòåëüíîñòü ðåàíèìàöèîííîãî è
ãîñïèòàëüíîãî ïåðèîäà íåñêîëüêî ðàç ïðåâûøàëè òàêî-
âûå ïðè êîìèññóðîòîìèè.

ËÈÒÅÐÀÒÓÐÀ

1. Ãèîðãàäçå Î., Ãèãèëàøâèëè Ê., Ãðèãîëèÿ Ã., Êàêóëèÿ Ï.

Õèðóðãè÷åñêîå ëå÷åíèå ìèòðàëüíîãî ñòåíîçà. // II Êîíôå-
ðåíöèÿ õèðóðãîâ çàêàâêàçñêèõ ãîñóäàðñòâ. – 1999. - Òîì I.
- Ñ. 301-303.
2. Íàäàðåèøâèëè À. Âîïðîñû ïîñòîïåðàöèîííîé ðåàáèëèòà-
öèè áîëüíûõ ñ ïîðîêàìè ñåðäöà. // Ñáîðíèê íàó÷íûõ òðóäîâ
èíñòèòóòà õèðóðãèè. - Òáèëèñè: 1995.
3. Öóêåðìàí Ã., Ôîìèíåíêî Ä., Ïåìîðöåâà Ë. Îïûò ïðèìåíå-
íèÿ äèñêîâûõ ïðîòåçîâ â òå÷åíèå 10 ëåò.
4. Gosgrove D. Minimally invasive mitral valve surgery //
CTSNET Expert’s Techniques. - 2000. – N6. – P. 75-81.
5. Appelbaum A., Kouchoukos N.T., Blackstone E.H. Early risks
of open heart surgery for mitral valve disease // Am. J. Cardiol. -
1996. - N36. – P. 201.

SUMMARY

HOSPITALIZATION PERIOD OF PATIENTS AFTER MITRAL VALVE
PROSTHETICS AND CLOSED MITRAL COMMISSUROTOMY

Sulamanidze I., Inasaridze K.

K.Eristavi National Institute of Surgery

Frequency of mitral stenosis is high among cardiac diseas-
es; rate of its damages only among pathology of valvular
apparatus amounts to 27%. Nowadays there are two princi-
pal surgical methods used in Georgia: closed mitral commis-
surotomy by left anterior-lateral access and mitral valve pros-
thetics in hypothermic artificial blood-circulation regime.

The trial was done at K. Eristavi National Center of Sur-
gery. 111 patients were under analysis, 69 – with commis-
surotomy and 42 with prosthetics; 60% - female and 40% -
male; average age was 35-40.

According to our investigations in both groups we re-

vealed mitral stenosis and in both groups hemodynamic
and morphological changes were mostly identical.

After surgery rehabilitation was fully reached during hos-
pitalization period based on medical, clinical and laborato-
rial measures. We have not revealed radical differences
between these two groups. As to financial expenditures
the prosthetics group surpasses the commissurotomy sev-
eral times.

Key words: mitral valve prosthetics, closed mitral commis-
surotomy, rehabilitation.

Ðåöåíçåíò: ä.ì.í., ïðîô. Â.Í. Ãåòìàíñêèé
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ÈÌÌÓÍÛÉ ÑÒÀÒÓÑ ÁÎËÜÍÛÕ ÕÐÎÍÈ×ÅÑÊÈÌ ÒÎÍÇÈËËÈÒÎÌ

Äæèõàøâèëè Í.À.

Ñòàòüÿ ïðåäñòàâëåíà äåéñòâ. ÷ëåíîì ÀÍ Ãðóçèè è ÀÌÍ Ðîññèè, ïðîô. Ñ.Í. Õå÷èíàøâèëè

Òáèëèññêàÿ ãîñóäàðñòâåííàÿ ìåäèöèíñêàÿ àêàäåìèÿ, êàôåäðà áîëåçíåé óõî-ãîðëî-íîñà

Íåáíûå ìèíäàëèíû ÿâëÿþòñÿ ïåðâûì áàðüåðîì ëèì-
ôàäåíîèäíîé òêàíè â îðãàíèçìå ÷åëîâåêà. Çàùèùàÿ
îðãàíèçì îò âòîðæåíèÿ ìèêðîîðãàíèçìîâ, ëèìôîöè-
òû íåáíûõ ìèíäàëèí îáåñïå÷èâàþò ìåñòíûé èììóíè-
òåò. Êðîìå òîãî, ëèìôîöèòû ìèíäàëèí ïðîäóöèðóþò
èììóíîãëîáóëèíû âñåõ êëàññîâ, êîòîðûå ó÷àñòâóþò â
ðåàêöèÿõ ãóìîðàëüíîãî èììóíèòåòà [1].

Ïðîáëåìà õðîíè÷åñêîãî òîíçèëëèòà ââèäó åå ìåäèöèí-
ñêîé è ñîöèàëüíîé çíà÷èìîñòè íàõîäèòñÿ â öåíòðå âíè-
ìàíèÿ îòîðèíîëàðèíãîëîãîâ íà ïðîòÿæåíèè ìíîãèõ
äåñÿòêîâ ëåò. Öåíòðàëüíûìè â äàííîé ïðîáëåìå ïî-ïðå-
æíåìó ÿâëÿþòñÿ âîïðîñû äèàãíîñòèêè, êëèíèêè è ëå-
÷åíèÿ õðîíè÷åñêîãî òîíçèëëèòà [2,3]. Äî íàñòîÿùåãî
âðåìåíè íåò äîñòàòî÷íîé ÿñíîñòè â îòíîøåíèè ìåòî-
äèêè ëå÷åíèÿ ýòîãî çàáîëåâàíèÿ.

Îñíîâíûì ìåòîäîì ëå÷åíèÿ õðîíè÷åñêîãî òîíçèëëèòà
îñòàåòñÿ òîíçèëëýêòîìèÿ – ïîëíîå óäàëåíèå íåáíûõ
ìèíäàëèí. Ðàññìàòðèâàÿ ïðîáëåìó òåðàïèè õðîíè÷åñ-
êîãî òîíçèëëèòà, òðóäíî ñîãëàñèòüñÿ ñ ìíåíèåì î öåëå-
ñîîáðàçíîñòè ïîëíîãî óäàëåíèÿ ñòîëü âàæíîãî îðãàíà,
êàêèì ÿâëÿþòñÿ íåáíûå ìèíäàëèíû, áåç àáñîëþòíûõ
íà òî ïîêàçàíèé. Èçâåñòíî, ÷òî ïîñëå òîíçèëëýêòîìèè
ìîæåò ïîñòðàäàòü èììóííàÿ ôóíêöèÿ îðãàíèçìà è ÷à-
ñòî íàáëþäàåòñÿ ðàçâèòèå àòðîôè÷åñêîãî ôàðèíãèòà [4].

Ñóùåñòâóþò ðàçëè÷íûå êëàññèôèêàöèè õðîíè÷åñêîãî
òîíçèëëèòà. Îñíîâíîé öåëüþ êëàññèôèêàöèè ÿâëÿåòñÿ
ðåøåíèå âîïðîñà öåëåñîîáðàçíîñòè òîíçèëëýêòîìèè.
Íå ïîäëåæèò ñîìíåíèþ, ÷òî îñóùåñòâëåíèå ýòîé îïå-
ðàöèè ëèøàåò îðãàíèçì ÷åëîâåêà îïðåäåëåííûõ ýëåìåí-
òîâ èììóííîé ñèñòåìû è âûçûâàåò ðóáöîâûå èçìåíå-
íèÿ ñëèçèñòîé îáîëî÷êè âåðõíèõ äûõàòåëüíûõ ïóòåé.
Ïîýòîìó òîíçèëëýêòîìèÿ äîëæíà îñóùåñòâëÿòüñÿ òîëü-
êî ïî ñòðîãèì ïîêàçàíèÿì. Òàê, ïî äàííûì àâòîðîâ [5-
7], òîíçèëëýêòîìèÿ ïðîäîëæàåò îñòàâàòüñÿ, íàïðèìåð â
ÑØÀ, îñíîâíîé ïåäèàòðè÷åñêîé îïåðàöèåé, õîòÿ â ñà-
ìîå ïîñëåäíåå âðåìÿ íàèáîëåå ÷àñòûì îñíîâàíèåì äëÿ
ïîäîáíîé îïåðàöèè ñòàë íå ñòîëüêî êëàññè÷åñêèé õðî-
íè÷åñêèé òîíçèëëèò, ñêîëüêî òàêàÿ åãî ôîðìà, êàê îá-
ñòðóêòèâíàÿ òîíçèëëÿðíàÿ ãèïåðïëàçèÿ. Óñòàíîâëåíèå
äàííîãî ñîñòîÿíèÿ áåññïîðíî â ñëó÷àå íàëè÷èÿ ïàðà-
òîíçèëëèòà, íî íå ïîääàåòñÿ ëåãêîìó îïðåäåëåíèþ äðó-
ãèìè ìåòîäàìè [6-8].

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå èì-
ìóííîãî ñòàòóñà áîëüíûõ õðîíè÷åñêèì òîíçèëëèòîì.

Ìàòåðèàë è ìåòîäû. Íàìè îáñëåäîâàíû 100 áîëüíûõ ñ
äåêîìïåíñèðîâàííûì õðîíè÷åñêèì òîíçèëëèòîì â âîç-
ðàñòå îò 7 äî 38 ëåò. Äëÿ èññëåäîâàíèÿ îòáèðàëèñü ëèöà,
íå èìåâøèå êàêîé-ëèáî èíôåêöèîííîé ïàòîëîãèè. Íà-
ëè÷èå èíôåêöèîííîé ïàòîëîãèè óñòàíàâëèâàëîñü ïî-
ñðåäñòâîì ñáîðà àíàìíåçà (ïðè îòáîðå ïîäðîñòêîâ
àíàìíåç ñîáèðàëñÿ, ïî âîçìîæíîñòè, ñ ó÷àñòèåì ðîäè-
òåëåé). Ìû ïðîâåëè èììóíîëîãè÷åñêîå èññëåäîâàíèå
ïåðèôåðè÷åñêîé êðîâè è ñëþíû ó áîëüíûõ ñ äèàãíî-
çîì äåêîìïåíñèðîâàííûé õðîíè÷åñêèé òîíçèëëèò.

Â ñîîòâåòñòâèè ñ èììóíîëîãè÷åñêèìè äàííûìè ïàöè-
åíòû áûëè ðàçäåëåíû íà äâå ãðóïïû. I ãðóïïó ñîñòàâè-
ëè áîëüíûå, ó êîòîðûõ èììóíîëîãè÷åñêèå ïîêàçàòåëè
êðîâè è ñëþíû íàõîäèëèñü çà ïðåäåëàìè íîðìû. Ïî
íàøèì äàííûì èç 100 áîëüíûõ ñ äåêîìïåíñèðîâàííûì
õðîíè÷åñêèì òîíçèëëèòîì òîëüêî ó 72 áîëüíûõ ìû îá-
íàðóæèëè èçìåíåíèÿ â èììóíîëîãè÷åñêîì ñòàòóñå. Âî
II ãðóïïó ìû âêëþ÷èëè òåõ ïàöèåíòîâ, ó êîòîðûõ èììó-
íîëîãè÷åñêèå äàííûå íàõîäèëèñü â ïðåäåëàõ íîðìû. Ýòó
ãðóïïó ñîñòàâèëè 28 ÷åëîâåê.

Îáúåêòèâíûì êðèòåðèåì îòáîðà ñëóæèëè: ñðåäíèé óðî-
âåíü Ig A, Ig G â ñûâîðîòêå êðîâè, êîëè÷åñòâåííûé ñî-
ñòàâ îñíîâíûõ ïîïóëÿöèé Ò- è Â-ëèìôîöèòîâ, ôóíêöè-
îíàëüíàÿ àêòèâíîñòü íåéòðîôèëîâ ïåðèôåðè÷åñêîé
êðîâè, à òàêæå ñîäåðæàíèå ñåêðåòîðíîãî èììóíîãëî-
áóëèíà À è ñòåïåíü àêòèâíîñòè ëèçîöèìà â ñëþíå áîëü-
íûõ õðîíè÷åñêèì òîíçèëëèòîì [4,6,8].

Â êà÷åñòâå èñõîäíîé ñõåìû èññëåäîâàíèÿ èììóíîëîãè-
÷åñêîãî ñòàòóñà ó áîëüíûõ õðîíè÷åñêèì òîíçèëëèòîì
èñïîëüçîâàëè ñîâðåìåííûå èììóíîëîãè÷åñêèå ìåòî-
äû. Äëÿ ýòèõ öåëåé èñïîëüçîâàíû èììóíîëîãè÷åñêèå
ìåòîäèêè II óðîâíÿ: ïðîöåíòíîå ñîäåðæàíèå â êðîâè
Â- è Ò-ëèìôîöèòîâ è èõ ñóáïîïóëÿöèé îïðåäåëÿëè ñ
ïîìîùüþ ìîíîêëîíàëüíûõ àíòèòåë íà ëàçåðíîì ïðî-
òî÷íîì öèòîìåòðå Facs Calibur (Becton Diskinson, USA).
Óðîâåíü ñûâîðîòî÷íûõ èììóíîãëîáóëèíîâ A, M, G
îïðåäåëÿëè ìåòîäîì ðàäèàëüíîé èììóíîäèôóçèè â
ãåëå ïî G. Mancini et al. (1975). Ôóíêöèîíàëüíóþ àêòèâ-
íîñòü íåéòðîôèëîâ êðîâè îïðåäåëÿëè ìåòîäîì ëþìè-
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íîëçàâèñèìîé õåìèëþìèíåñöåíöèè ïî Ìàí÷èíè (1975)
â ìîäèôèêàöèè Mayer and Wolker (1982) íà èììóíî-
äèôôóçíûõ ïëàíøåòàõ.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Äàííûå ëèòåðàòóðû ïî
èììóíîëîãè÷åñêîìó îáñëåäîâàíèþ ïàöèåíòîâ ñ õðî-
íè÷åñêèì òîíçèëëèòîì ÷àñòî áûâàþò ïðîòèâîðå÷èâû,
÷òî, ïî-âèäèìîìó, ñëåäóåò îáúÿñíèòü, âî-ïåðâûõ, âëè-
ÿíèåì ðàçëè÷íûõ ïî òÿæåñòè ôîðì õðîíè÷åñêîãî òîí-
çèëëèòà íà èììóíîëîãè÷åñêèå ïîêàçàòåëè, âî-âòîðûõ,
íå âñåãäà ó÷èòûâàþòñÿ ñîïóòñòâóþùèå çàáîëåâàíèÿ,

êîòîðûå ìîãóò áûòü ñâÿçàíû ñ íàðóøåíèåì èììóíè-
òåòà [7,8].

Ñðåäíèé óðîâåíü Ig G â èññëåäóåìûõ ãðóïïàõ ïîêàçàí íà
ðèñ.1. Êàê âèäíî, ó áîëüíûõ I ãðóïïû âûÿâëåíî çíà÷è-
òåëüíîå ïîâûøåíèå ýòîãî ïîêàçàòåëÿ, ÷òî îêàçàëîñü ñòà-
òèñòè÷åñêè äîñòîâåðíûì – 14,1+/-0,6; p<0,05. Îäíàêî, ïðè
àíàëèçå Ig G âî II ãðóïïå áîëüíûõ ýòè çíà÷åíèÿ íàõîäÿòñÿ
â ïðåäåëàõ íîðìû – 12,3+/-0,4; p<0,05, ò.å. äîñòîâåðíî íå
îòëè÷àþòñÿ îò ñîîòâåòñòâóþùåãî óðîâíÿ ýòîãî êëàññà
èììóíîãëîáóëèíîâ ó çäîðîâûõ ëþäåé (12,5 g/l).
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Ðèñ.1. Ñðåäíèé óðîâåíü ñîäåðæàíèÿ Ig G â èññëåäóåìûõ ãðóïïàõ

Ñðåäíèé óðîâåíü Ig A â èññëåäóåìûõ ãðóïïàõ ïîêàçàí
íà ðèñ.2. Ó áîëüíûõ I ãðóïïû íàáëþäàåòñÿ ñòàòèñòè÷åñ-
êè äîñòîâåðíîå ïîâûøåíèå ñðåäíåãî óðîâíÿ äàííîãî
êëàññà èììóíîãëîáóëèíîâ – 2,2+/-0,4;p<0,05. Âî II èñ-
ñëåäóåìîé ãðóïïå ñðåäíèé óðîâåíü Ig A íàõîäèòñÿ â
ïðåäåëàõ íîðìû è ñòàòèñòè÷åñêè íå îòëè÷àåòñÿ îò íîð-

ìàëüíûõ çíà÷åíèé - 1,7+/-0,2;p<0,05. ×òî êàñàåòñÿ Ig M,
äîñòîâåðíûõ èçìåíåíèé íàìè íå ïîëó÷åíî. Òàêæå, êàê
è â ñëó÷àå Ig G, âûÿâëåíà êîððåëÿöèÿ ìåæäó âûñîêèì
óðîâíåì ñûâîðîòî÷íîãî èììóíîãëîáóëèíà À è òÿæåñ-
òüþ òå÷åíèÿ õðîíè÷åñêîãî òîíçèëëèòà ó îáñëåäîâàííûõ
áîëüíûõ.

Ðèñ.2. Ñðåäíèé óðîâåíü ñîäåðæàíèÿ Ig A â èññëåäóåìûõ ãðóïïàõ
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Â ñâÿçè ñ ýòèì, ïîâûøåíèå óðîâíÿ Ig G è Ig A, áåçóñ-
ëîâíî, äîëæíî ñëóæèòü îáúåêòèâíûì äîâîäîì â ïîëüçó
ïîëîæèòåëüíîãî ðåøåíèÿ âîïðîñà îá îïåðàöèè, ò.ê. ïî-
âûøåíèå ýòèõ èììóíîãëîáóëèíîâ îòìå÷àëîñü ó áîëü-
íûõ ñ ÷àñòûìè îáîñòðåíèÿìè. Èçâåñòíî, ÷òî äàííûå
êëàññû èììóíîãëîáóëèíîâ ïðîíèêàþò ÷åðåç ýïèòåëè-
àëüíûé ïîêðîâ âñëåäñòâèå ïîâûøåíèÿ ïðîíèöàåìîñòè
ñîñóäèñòîé ñòåíêè ýïèòåëèàëüíîãî ïëàñòà, òîëüêî ïðè

âîñïàëåíèè è èìåííî îíè ïðèäàþò íàèáîëüøóþ ñïå-
öèôè÷íîñòü èììóííûì ðåàêöèÿì [4].

Ïðè àíàëèçå ñîäåðæàíèÿ îñíîâíûõ ïîïóëÿöèé ëèìôî-
öèòîâ êðîâè ïðè äåêîìïåíñèðîâàííîì õðîíè÷åñêîì
òîíçèëëèòå âûÿâëåíû íåêîòîðûå îñîáåííîñòè. Ñðåäíèé
óðîâåíü êîëè÷åñòâà Â-ëèìôîöèòîâ áîëüíûõ II ãðóïïû
áûë ñíèæåí, õîòÿ ýòè ïîêàçàòåëè íå áûëè ñòàòèñòè÷åñ-
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êè äîñòîâåðíûìè – 24+/-0,3;p>0,05. Ñòàòèñòè÷åñêè äîñ-
òîâåðíûì îêàçàëîñü óìåíüøåíèå ñðåäíåãî óðîâíÿ Â-
êëåòîê â I èññëåäóåìîé ãðóïïå áîëüíûõ – 21+/-0,4;p<0,05
(ðèñ. 3.). Ïðè àíàëèçå ñîäåðæàíèÿ Ò-ëèìôîöèòîâ â ïå-
ðèôåðè÷åñêîé êðîâè îòìå÷åíî (ðèñ. 4), ÷òî ñðåäíèé

óðîâåíü Ò-êëåòîê âî âòîðîé èññëåäóåìîé ãðóïïå äîñ-
òîâåðíî íå ìåíÿëñÿ è íàõîäèëñÿ íà âåðõíåé ãðàíèöå
íîðìû - 52,5+/-0,6;p<0,05. Îäíàêî â I ãðóïïå çàðåãèñò-
ðèðîâàíî ïîâûøåíèå ñðåäíåãî óðîâíÿ Ò-ëèìôîöèòîâ
– 55+/-0,9;p<0,05.

Ðèñ.3. Ïðîöåíòíîå ñîäåðæàíèå ñðåäíåãî óðîâíÿ Â-ëèìôîöèòîâ

 

Средний уровень Т-лимфоцитов

52

55

50 51 52 53 54 55 56

I группа

II группа

 

Средний уровень функциональной активности нейтрофилов

74

59

0 10 20 30 40 50 60 70 80

I группа

II группа

Средний уровень B-лимфоцитов

24

21

19 20 21 22 23 24 25

I группа

II группа

секреторный иммуноглобулин À

0,32

0,16

0 0,05 0,1 0,15 0,2 0,25 0,3 0,35

I группа

II группа

Ðèñ.4. Ïðîöåíòíîå ñîäåðæàíèå ñðåäíåãî óðîâíÿ Ò-ëèìôîöèòîâ

Ïîêàçàòåëåì ôóíêöèîíàëüíîé àêòèâíîñòè íåéòðîôèëîâ
ÿâëÿåòñÿ ôàãîöèòîç. Ó áîëüíûõ I èññëåäóåìîé ãðóïïû
îòìå÷àåòñÿ ñíèæåíèå îáùåãî ÷èñëà ôàãîöèòèðóþùèõ

êëåòîê (59+/-0,2) ïî ñðàâíåíèþ ñî II ãðóïïîé áîëüíûõ,
ãäå îáùåå ÷èñëî ôàãîöèòèðóþùèõ êëåòîê ñîñòàâèëî –
74+/-1,3;p<0,05 (ðèñ. 5).

Ðèñ.5. Ïðîöåíòíîå ñîäåðæàíèå îáùåãî ÷èñëà ôàãîöèòèðóþùèõ êëåòîê

Ðèñ.6. Ñðåäíèé óðîâåíü ñåêðåòîðíîãî èììóíîãëîáóëèíà À â èññëåäóåìûõ ãðóïïàõ ( g/l )
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Ïðè àíàëèçå ðåçóëüòàòîâ èììóíîëîãè÷åñêîãî èññëåäî-
âàíèÿ ñëþíû ó áîëüíûõ I ãðóïïû ìû ïîëó÷èëè ñëåäóþ-
ùèå ðåçóëüòàòû: óðîâåíü ñåêðåòîðíîãî èììóíîãëîáó-
ëèíà À áûë äîñòîâåðíî ñíèæåí – 0,16+/-0,01;p<0,05. Ìû
òàêæå ïîëó÷èëè ñíèæåíèå ñåêðåòîðíîãî èììóíîãëî-
áóëèíà À âî II èññëåäóåìîé ãðóïïå – 0,32+/-0,04; p<0,05,
ò.å. ìû íàáëþäàëè êàðòèíó óãíåòåíèÿ ìåñòíîãî èììó-
íèòåòà â îáåèõ ãðóïïàõ. Ýòî ìîæíî îáúÿñíèòü òåì, ÷òî
ïðè “íåîñëîæíåííîì” òîíçèëëèòå âêëþ÷àåòñÿ ïàòîãåí-
íàÿ ðîëü àóòîèììóííûõ ïðîöåññîâ, ñâîéñòâåííûõ òêà-
íè ãëîòêè. Òàêèì îáðàçîì, ïðè õðîíè÷åñêîì òîíçèëëè-
òå â ïàòîëîãè÷åñêèé ïðîöåññ âîâëåêàþòñÿ îêðóæàþùèå
òêàíè ãëîòêè, îäíàêî â ÷àñòè ñëó÷àåâ êëèíè÷åñêè ýòî íå
ïðîÿâëÿåòñÿ.

Âûâîäû. Ïîêàçàíî, ÷òî ïîâûøåííûé óðîâåíü èììó-
íîãëîáóëèíîâ À è èììóíîãëîáóëèíîâ G íàáëþäàåòñÿ ó
áîëüíûõ ñ ÷àñòûìè îáîñòðåíèÿìè õðîíè÷åñêîãî òîí-
çèëëèòà, ÷òî äîëæíî ñëóæèòü îáúåêòèâíûì äîâîäîì â
ïîëüçó ïîëîæèòåëüíîãî ðåøåíèÿ âîïðîñà îá îïåðàöèè.

Óñòàíîâëåíî, ÷òî ñðåäíèé óðîâåíü êîëè÷åñòâà Â-ëèì-
ôîöèòîâ ñíèæåí, à ñðåäíèé óðîâåíü Ò-ëèìôîöèòîâ ïî-
âûøåí ó ãðóïïû áîëüíûõ èìåþùèõ ÷åòêèå ïîêàçàíèÿ ê
òîíçèëëýêòîìèè.

Äîêàçàíî, ÷òî àêòèâíîñòü íåéòðîôèëîâ íèæå íîðìû â
ãðóïïå áîëüíûõ ñ ÷àñòûìè îáîñòðåíèÿìè õðîíè÷åñêî-
ãî òîíçèëëèòà.

Äîêàçàíî, ÷òî èììóíîëîãè÷åñêèå èçìåíåíèÿ â ïåðè-
ôåðè÷åñêîé êðîâè ñîîòâåòñòâóþò èììóííûì èçìåíå-
íèÿì â ñëþíå ó áîëüíûõ õðîíè÷åñêèì òîíçèëëèòîì.

Óñòàíîâëåíî, ÷òî ïîëó÷åííûå èçìåíåíèÿ óêàçàííûõ
èììóíîëîãè÷åñêèõ ïîêàçàòåëåé íåëüçÿ ñ÷èòàòü ñïå-
öèôè÷åñêèìè, ñâîéñòâåííûìè èñêëþ÷èòåëüíî õðî-
íè÷åñêîìó òîíçèëëèòó, ýòè èçìåíåíèÿ ñëåäóåò ó÷è-
òûâàòü êàê äîïîëíèòåëüíûå ïðè óñòàíîâëåíèè òî÷-
íîãî äèàãíîçà è íåîáõîäèìîñòè îïåðàöèè ïðè õðî-
íè÷åñêîì òîíçèëëèòå.
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SUMMARY

IMMUNE STATUS OF PATIENTS WITH CHRONIC
TONSILLITIS

Jikhashvili N.

Department of Otorhinolaryngology, Tbilisi State Medi-
cal Academy

Immune status was examined in 100 patients with various
forms of chronic tonsillitis. General immunity was examined
in the peripheral blood. Measurements were made of main
lymphocyte populations (T- and B-lymphocytes), IgA, IgG,
IgM levels, functional activity of neutrophils. The study
has shown that chronic tonsillitis induces changes in some
immunological indices: elevation of IgG level, decrease in
quantity of B lymphocytes, increase in quantity of main T
lymphocyte populations and decrease of neutrophil phago-
cytosis. In patients with various forms of chronic tonsillitis
immunological indices of saliva were also investigated. The
local immunity was determined by the quantity of IgA in
saliva. It was shown the depression of the local immunity
especially of the IgA level. Observation of immune status in
patients with chronic tonsillitis could be used for a more
precise recognition of the clinical forms of chronic tonsillitis
and definition of indications of tonsillectomy.

Key words: chronic tonsillitis, immune status, clinical clas-
sification of chronic tonsillitis.
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Â íàñòîÿùåå âðåìÿ ðàçâèòèå è ïðîãðåññèðîâàíèå õðî-
íè÷åñêîé ñåðäå÷íîé íåäîñòàòî÷íîñòè (ÕÑÍ) ðàññìàò-
ðèâàþòñÿ ñ ïîçèöèè êîíöåïöèè ðåìîäåëèðîâàíèÿ - êîì-
ïëåêñíîãî ïðîöåññà èçìåíåíèÿ ñòðóêòóðíîãî è ôóíê-
öèîíàëüíîãî ñòàòóñà ñåðäöà è ïåðèôåðè÷åñêèõ ñîñó-
äîâ [1,2]. Ðåìîäåëèðîâàíèå ñåðäöà âêëþ÷àåò ðÿä ïðî-
öåññîâ âûñîêîé çíà÷èìîñòè, ïðè êîòîðûõ ñòðàäàåò êàê
ñèñòîëè÷åñêàÿ, òàê è äèàñòîëè÷åñêàÿ ôóíêöèè ëåâîãî
æåëóäî÷êà (ËÆ) [4]. Îäíàêî âîïðîñ, ÿâëÿþòñÿ ëè ñèñòî-
ëè÷åñêàÿ è äèàñòîëè÷åñêàÿ äèñôóíêöèè ËÆ ñàìîñòîÿ-
òåëüíûìè òèïàìè õðîíè÷åñêîé ñåðäå÷íîé íåäîñòàòî÷-
íîñòè (ÕÑÍ) èëè ýòî äâå ñòîðîíû îäíîãî ïðîöåññà, îñ-
òàåòñÿ âñå åùå îòêðûòûì [3].

Öåëüþ èññëåäîâàíèÿ ÿâèëàñü îöåíêà ôóíêöèîíàëüíî-
ãî ñîñòîÿíèÿ ËÆ ïðè õðîíè÷åñêîé ñåðäå÷íîé íåäîñòà-
òî÷íîñòè ðàçíîé ñòåïåíè òÿæåñòè.

Ìàòåðèàë è ìåòîäû. Â èññëåäîâàíèå âêëþ÷åíû 112
áîëüíûõ ñ ÕÑÍ, ìóæ÷èí – 92 (82%), æåíùèí – 20 (18%);
ñðåäíèé âîçðàñò  - 51,94+16,62; ñðåäè íèõ 50 (45%) - ñ
èäèîïàòè÷åñêîé è 62 (55%) - èøåìè÷åñêîé äèëàòàöè-
îííîé êàðäèîìèîïàòèåé. Â ñîîòâåòñòâèè ñ ôóíêöèî-
íàëüíîé êëàññèôèêàöèåé Íüþ-Éîðêñêîé àññîöèàöèè
ñåðäöà (ÔÊ ïî NYHA) áîëüíûå ñ ÕÑÍ áûëè ðàñïðå-
äåëåíû â 3 ãðóïïû: I ãðóïïà – áîëüíûå ñ ÕÑÍ IÔÊ
(n=8), II - áîëüíûå ñ ÕÑÍ IIÔÊ (n=11) è III – áîëüíûå ñ
ÕÑÍ IIIÔÊ (n=93).

Â èññëåäîâàíèå íå áûëè âêëþ÷åíû áîëüíûå îíêîëî-
ãè÷åñêèìè çàáîëåâàíèÿìè, çàáîëåâàíèÿìè ïå÷åíè è
ïî÷åê, ñàõàðíûì äèàáåòîì, ùèòîâèäíîé æåëåçû è
ëåãêèõ, à òàêæå ëèöà, ïðèíèìàþùèå áîëåå 60ã àëêî-
ãîëÿ åæåäíåâíî.

Êîíòðîëüíàÿ ãðóïïà áûëà ïðåäñòàâëåíà 20 ïðàêòè÷åñ-
êè çäîðîâûìè ëèöàìè. Ýõîêàðäèîãðàôèÿ ïðîâåäåíà
ïî îáùåïðèíÿòîé ìåòîäèêå ñ ïîìîùüþ àïïàðàòà Vig
med-CM700. Â äâóõìåðíîì ðåæèìå îïðåäåëÿëè êî-
íå÷íî-äèàñòîëè÷åñêèé (ÊÄÎ) è êîíå÷íî-ñèñòîëè÷åñ-
êèé (ÊÑÎ) îáúåìû ËÆ, ôðàêöèþ âûáðîñà ËÆ
(ÔÂ%), èíäåêñ ìàññû ìèîêàðäà (ÈÌÌ) ËÆ. Â Ì-ðå-
æèìå èçìåðÿëè êîíå÷íî-äèàñòîëè÷åñêèé (ÊÄÐ) è êî-
íå÷íî-ñèñòîëè÷åñêèé (ÊÑÐ) ðàçìåðû ËÆ, òîëùèíó
ìåææåëóäî÷êîâîé ïåðåãîðîäêè (ÒÌÆÏ) è çàäíåé
ñòåíêè (ÒÇÑ) ËÆ, îòíîñèòåëüíóþ òîëùèíó çàäíåé
ñòåíêè (ÎÒÇÑ) ËÆ, ñèñòîëè÷åñêèé ìèîêàðäèàëüíûé

ñòðåññ (ÌÑ, äèí/ñì2). Ðàññ÷èòûâàëè òàêæå ïîêàçàòå-
ëè, ñâÿçûâàþùèå ñîêðàòèòåëüíóþ ôóíêöèþ ËÆ è åãî
ãåîìåòðèþ: ÌÑ/ÈÊÑÎ, ÔÂ/ÌÑ.

Äèàñòîëè÷åñêèå ñâîéñòâà ËÆ èçó÷åíû ïóòåì òðàíñ-
ìèòðàëüíîãî äèàñòîëè÷åêîãî ïîòîêà. Îöåíåíà ìàêñè-
ìàëüíàÿ ñêîðîñòü òðàíñìèòðàëüíîãî äèàñòîëè÷åñêîãî
ïîòîêà â ïåðèîä ðàííåãî íàïîëíåíèÿ ËÆ (E), ìàêñè-
ìàëüíàÿ ñêîðîñòü òðàíñìèòðàëüíîãî äèàñòîëè÷åñêîãî
ïîòîêà â ïåðèîä ïîçäíåãî íàïîëíåíèÿ ËÆ (À) è îòíî-
øåíèå ìàêñèìàëüíûõ ñêîðîñòåé ïîòîêîâ â ïåðèîä ðàí-
íåãî è ïîçäíåãî íàïîëíåíèÿ ËÆ (E/À), âðåìÿ èçîâîëþ-
ìè÷åñêîãî ðàññëàáëåíèÿ ËÆ ÂÈÐ, ÌÑ.

Ñòàòèñòè÷åñêàÿ îáðàáîòêà ðåçóëüòàòîâ âûïîëíåíà ñ èñ-
ïîëüçîâàíèåì ïàêåòà ïðèêëàäíûõ ïðîãðàìì Statistica
– 5.0 for Windows. Âñå çíà÷åíèÿ ïðåäñòàâëåíû â âèäå à
(ñðåäíåå) ± s (ñòàíäàðòíîå îòêëîíåíèå). Äîñòîâåðíîñòü
ðàçëè÷èé äàííûõ îöåíåíà ñ èñïîëüçîâàíèåì êðèòåðèÿ
(t-òåñò) Ñòüþäåíòà. Ñòàòèñòè÷åñêè äîñòîâåðíûìè ñ÷è-
òàëè ðàçëè÷èÿ ð<0,05. Ïðîâåäåí ñòàòèñòè÷åñêèé àíà-
ëèç äàííûõ ìåòîäàìè êîððåëÿöèîííîãî è ðåãðåññèâ-
íîãî àíàëèçà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïîëó÷åííûå äàííûå (òàá-
ëèöà 1) óêàçûâàþò íà çàêîíîìåðíûå èçìåíåíèÿ ñòðóê-
òóðíî-ôóíêöèîíàëüíîãî ñîñòîÿíèÿ ËÆ ïî ìåðå ïðî-
ãðåññèðîâàíèÿ ÕÑÍ. Ïðîãðåññèðîâàíèå ÕÑÍ ñîïðî-
âîæäàåòñÿ äîñòîâåðíûì (p<0,05) óâåëè÷åíèåì ðàçìå-
ðîâ ËÆ è îáúåìîâ ËÆ, ñíèæåíèåì ÔÂ è óâåëè÷åíèåì
ÌÑ. ÌÑ/ÈÊÑÎ è ÔÂ/ÌÑ ñíèæàëèñü ïî ìåðå ïðîãðåñ-
ñèðîâàíèÿ ÕÑÍ. Óêàçàííûé ïðèðîñò ðàçìåðîâ è îáúå-
ìîâ ËÆ ïðîèñõîäèò íà ôîíå ïðîäîëæàþùåãîñÿ ñíè-
æåíèÿ ÎÒÇÑ ËÆ è óâåëè÷åíèè ÈÌÌ ËÆ (p<0,05). Òà-
êèì îáðàçîì, ÕÑÍ ó áîëüíûõ âñåõ òðåõ ãðóïï õàðàêòå-
ðèçóåòñÿ ðåìîäåëèðîâàíèåì ËÆ ïî òèïó êîíöåíòðè-
÷åñêîé ãèïåðòðîôèè (ÎÒÇÑ ËÆ <0,45, ïîêàçàòåëè ÌÌ
ËÆ ïîâûøåíû).

Ïðè èññëåäîâàíèè äèàñòîëè÷åñêîé ôóíêöèè ËÆ óñòà-
íîâëåíî äîñòîâåðíîå (ð<0,05) ñíèæåíèå îòíîøåíèÿ
E/A ó áîëüíûõ ñ ÕÑÍ I-II ÔÊ ïî ñðàâíåíèþ ñ àíàëîãè÷-
íûì ïîêàçàòåëåì êîíòðîëüíîé ãðóïïû. Ó ïàöèåíòîâ ñ
ÕÑÍ III ÔÊ íàáëþäàëè äîñòîâåðíîå óâåëè÷åíèå ñêîðî-
ñòè íàïîëíåíèÿ â ðàííåé (E) è ñíèæåíèå â ïîçäíåé (A)
äèàñòîëå, òåì ñàìûì ðàññëàáëåíèå ìèîêàðäà ñòàíîâè-
ëîñü ïñåâäîíîðìàëüíûì.
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Ïîëó÷åííûå ðåçóëüòàòû (òàáëèöû 1,2) äàþò âîçìîæíîñòü
ðàññìàòðèâàòü èçìåíåíèÿ ñòðóêòóðíûõ ïàðàìåòðîâ ËÆ (ðå-
ìîäåëèðîâàíèå ËÆ), êàê ïåðâûé øàã â ðàçâèòèè ÑÍ. Ïðè
ýòîì óæå ïîäðàçóìåâàåòñÿ íàëè÷èå äèàñòîëè÷åñêîé äèñôóí-
êöèè ËÆ. Ïðîãðåññèðîâàíèå óêàçàííûõ ñòðóêòóðíûõ ïàðà-
ìåòðîâ ïðèâîäèò ê ñíèæåíèþ ÔÂ. Ñèñòîëè÷åñêóþ è äèàñòî-
ëè÷åñêóþ äèñôóíêöèþ ËÆ ñëåäóåò ðàññìàòðèâàòü  êàê îò-
ðàæåíèå åäèíîãî ïðîöåññà íàðóøåíèÿ ñòðóêòóðíî-ôóíêöè-
îíàëüíîãî ñîñòîÿíèÿ ñåðäöà, ñòðóêòóðíîå ðåìîäåëèðîâà-
íèå ñåðäöà îòâåòñòâåííî çà åãî ôóíêöèîíàëüíîå ñîñòîÿíèå.

Äàííûå èññëåäîâàíèÿ ïîääåðæèâàþò òåçèñ J.Cohn î òîì,
÷òî ðåìîäåëèðîâàíèå, à íå ñîêðàòèòåëüíàÿ äèñôóíê-
öèÿ ÿâëÿåòñÿ îñíîâîé ïðîãðåññèðîâàíèÿ ÑÍ. ÔÂ ðàñ-
ñìàòðèâàåòñÿ â êà÷åñòâå êëèíè÷åñêîãî ìàðêåðà ñòðóê-
òóðíûõ èçìåíåíèé, ïðîèñõîäÿùèõ â ìèîêàðäå ïî ìåðå
ïðîãðåññèðîâàíèÿ äåêîìïåíñàöèè ñåðäöà.
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SUMMARY

STRUCTURAL-FUNCTIONAL PARALLELS OF LEFT
VENTRICLE REMODELING IN PATIENTS WITH
CHRONIC HEART FAILURE

Katamadze N., Begishvili N., Mamaladze M., Dundua Kh.

Department of Internal Medicine ¹ 2, Tbilisi State Med-
ical University

112 patients with chronic heart failure have been studied,
among them: males – 92 (82%), females – 20 (18%); of aver-

Òàáëèöà 1. Îñíîâíûå ñòðóêòóðíî-ôóíêöèîíàëüíûå ïîêàçàòåëè ËÆ ó áîëüíûõ ñ ÕÑÍ

Ãåìîäèíàìè÷åñêèå 
ïîêàçàòåëè 

Êîíòðîëüíàÿ 
ãðóïïà (n=20) 

I ãðóïïà, 
I ÔÊ (n=8) 

II ãðóïïà, 
II ÔÊ (n=11) 

III ãðóïïà, 
III ÔÊ (n=93) 

ÊÄÐ ËÆ, ìì 47,8±1,7 53,55±8,13 O 58,12±3,83 O 62,2±8,62 O * 
ÊÑÐ ËÆ, ìì 33,4±1,4 38,09±6,12 O 43,38±5,04 O 47,82±9,43 O * 
ÊÄÎ ËÆ, ìë 129,5±5,15 143,9±48,85 O 167,9±25,15O 200,6±63,32 O * 
ÊÑÎ ËÆ, ìë 55,3±4,02 65,09±22,13O* 87,25±22,75 O 114,4±53,52 O * 
ÎÒÇÑ ËÆ 0,44±0,06 0,41±0,09 0,38=0,09 O 0,33±0,07 O * 
ÔÂ, % 62,2±3,9 54±4 O 46,91±2,55 O * 27,84±7,47 O * 
ÈÌÌ ËÆ, ã/ ì2 118±9,4 141,8±30,78 O 142,5±29,66 O 172,6±43,44 O * 
ÌÑ,äèí/ñì2 99,6±18,84 148,5±31,56 O 153,4±36,76 O 173,7=4,64 O * 
ÌÑ/ÈÊÑÎ ËÆ 7,2±1,93 4,68±2,2 O 3,85±1,64 O 3,61±0,2 O 
ÔÂ/ÌÑ 0,44±0,04 0,36±0,09 O 0,32±0,08 O 0,17±0,01 O * 
E/A 1,29±0,07 0,73±0,14 O 0,8±0,4 O 1,5±0,7 O * 
ÂÈÐ, ìñ 80±5 95±5,04 O 68±7 O* 60±8 O* 
 Ïðèìå÷àíèå: O - äîñòîâåðíîñòü ïî ñðàâíåíèþ ñ ïîêàçàòåëÿìè êîíòðîëüíîé ãðóïïû;

 *- äîñòîâåðíîñòü ìåæãðóïïîâûõ ðàçëè÷èé ïîêàçàòåëåé

Êîððåëÿöèîííûé àíàëèç (òàáëèöà 2) âûÿâèë, ÷òî ìåæäó
ÔÂ ËÆ è êîíå÷íûì ñèñòîëè÷åñêèì è äèàñòîëè÷åñêèì
îáúåìàìè ñóùåñòâóåò ðåçêî âûðàæåííàÿ íåãàòèâíàÿ

ôóíêöèîíàëüíàÿ çàâèñèìîñòü. Ëèíåéíûé ðåãðåññèâ-
íûé àíàëèç ïîêàçàë, ÷òî äàííûå ïàðàìåòðû íå òîëüêî
âçàèìîçàâèñèìû, íî è îïðåäåëÿþò äðóã äðóãà.

Òàáëèöà 2. Ïîêàçàòåëè êîððåëÿöèîííîãî è ðåãðåññèâíîãî àíàëèçîâ
 ó áîëüíûõ ñ ÕÑÍ ðàçíîé ñòåïåíè òÿæåñòè

 ÈÊÄÎ ËÆ ÈÊÑÎ ËÆ ÈÊÄÐ ËÆ ÈÊÑÐ ËÆ ÈÌÌ ËÆ 

I ãð. 
-0,2 

Focò>F0,05,Υ1,Υ2 
0,02 

Focò>F0,05,Υ1,Υ2 
-0,31 

Focò<F0,05,Υ1,Υ2 
-0,11 

Focò<F0,05,Υ1,Υ2 
-0,4* 

Focò>F0,05,Υ1,Υ2 

II ãð. 
-0,62*** 

Focò>F0,05,Υ1,Υ2 
-0,48* 

Focò>F0,05,Υ1,Υ2 
-0,45* 

Focò<F0,05,Υ1,Υ2 
-0,24 

Focò<F0,05,Υ1,Υ2 
-0,39 

Focò>F0,05,Υ1,Υ2 Ô
Â

 

III ãð. 
-0,45* 

Focò>F0,05,Υ1,Υ2 
-0,42* 

Focò>F0,05,Υ1,Υ2 
-0,31 

Focò<F0,05,Υ1,Υ2 
-0,34 

Focò<F0,05,Υ1,Υ2 
-0,25 

Focò>F0,05,Υ1,Υ2 

 Ïðèìå÷àíèå: * - ð=0,008; ** - ð=0,006;*** - ð=0,002
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age age 51,94+16,62; among them 50 (45%) – with idio-
pathic and 50 (45%) – with ischemic dilatation cardiomy-
opathy (DCM). The aim of our study was the evaluation of
functional condition of LV in patients affected with chron-
ic cardiac failure on the background of DCM. The obtained
results gave us the possibility to consider the changes of
left ventricle (LV) structural parameters (LV remodeling),
as the first step in the development of heart failure. Progress
of indicated structural parameters leads to decrease of ejec-
tion fraction. Systolic and diastolic dysfunctions of LV

might be considered as the reflection of indivisible proc-
ess of disturbance of structural-functional condition of
the heart. Structural remodeling of heart is responsible for
its functional condition.

Key words: heart failure, left ventricle, left ventricular re-
modeling, systolic dysfunction, diastolic dysfunction.

Ðåöåíçåíò: ä.ì.í., ïðîô. À.Ã. Êèñòàóðè

Íàó÷íàÿ ïóáëèêàöèÿ

ÂËÈßÍÈÅ ÏËÀÔÅÐÎÍÀ ËÁ ÍÀ ÈÌÌÓÍÎËÎÃÈ×ÅÑÊÈÉ ÑÒÀÒÓÑ  ÁÎËÜÍÛÕ
 ÂÈÐÓÑÍÛÌ ÌÈÎÊÀÐÄÈÒÎÌ È ÄÈËÀÒÀÖÈÎÍÍÎÉ ÊÀÐÄÈÎÌÈÎÏÀÒÈÅÉ

Ìåãðåëàäçå È.È., Áàõóòàøâèëè Â.È., Êîðñàíòèÿ Á.Ì.
(Â.È. Áàõóòàøâèëè – äåéñòâ. ÷ëåí ÀÍ Ãðóçèè)

Òáèëèññêàÿ ãîñóäàðñòâåííàÿ ìåäèöèíñêàÿ àêàäåìèÿ, êàôåäðà êàðäèîëîãèè;
Èíñòèòóò ìåäèöèíñêîé áèîòåõíîëîãèè ÀÍ Ãðóçèè

Ïðîáëåìà ïàòîãåíåçà è ëå÷åíèÿ äèëàòàöèîííîé êàðäèî-
ìèîïàòèè (ÄÊÌ) îñòàåòñÿ îäíîé èç íàèáîëåå àêòóàëü-
íûõ â ñîâðåìåííîé êàðäèîëîãèè. Ðÿä èññëåäîâàòåëåé ñ÷è-
òàþò, ÷òî ñóùåñòâóåò ñâÿçü ìåæäó âèðóñíûì ìèîêàðäè-
òîì (ÂÌ) è ÄÊÌ [3-5,8]. Â ÷àñòíîñòè, â öèêëå ðàáîò Í.Í.
Êèïøèäçå è ñîàâò. [3-5] ïðèâîäÿòñÿ äàííûå, ïîäòâåðæäà-
þùèå âîçìîæíîñòü òðàíñôîðìàöèè ÂÌ â ÄÊÌ. Ñîãëàñ-
íî ýòîé ãèïîòåçå, ñðåäè âîçìîæíûõ ïðè÷èí òðàíñôîð-
ìàöèè ÂÌ â ÄÊÌ íåîáõîäèìî ó÷åñòü íàðóøåíèå ïðî-
òèâîâèðóñíîãî èììóíèòåòà, êîòîðûé, êàê èçâåñòíî, òåñ-
íî ñâÿçàí è ðåàëèçóåòñÿ (ðåãóëèðóåòñÿ) Ò-êëåòî÷íûìè
ñóáïîïóëÿöèÿìè ëèìôîöèòîâ. Â ñâåòå ñêàçàííîãî çàñ-
ëóæèâàþò âíèìàíèÿ èíòåðôåðîíû (ÈÔ), ïðîòèâîâèðóñ-
íûé ýôôåêò êîòîðûõ îáóñëîâëåí èõ ñïîñîáíîñòüþ íå
òîëüêî èíäóöèðîâàòü â êëåòêàõ ñîñòîÿíèå ðåçèñòåíòíîñ-
òè ê âèðóñàì, íî è âëèÿòü ÷åðåç ìíîãîîáðàçíûå áèîëî-
ãè÷åñêèå ìåõàíèçìû íà èììóííóþ ñèñòåìó îðãàíèçìà.

Âàæíîé ýôôåêòîðíîé ìîëåêóëîé ñïåöèôè÷åñêîãî êëå-
òî÷íîãî èììóíèòåòà ê âèðóñàì, îñîáåííî â òåõ ñëó÷à-
ÿõ, êîãäà â ïàòîãåíåçå çàáîëåâàíèÿ ó÷àñòâóþò â îñíîâ-
íîì Ò-êëåòêè, ÿâëÿåòñÿ α-ÈÔ, êîòîðûé ñåêðåòèðóåòñÿ
ñåíñèáèëèçèðîâàííûìè Ò-ñóáïîïóëÿöèÿìè â ïðèñóò-
ñòâèè âèðóñíûõ àíòèãåíîâ. ÈÔ òèïà γ âûðàáàòûâàþòñÿ
ïðåèìóùåñòâåííî íóëåâûìè (íè Ò, íè Â) ëåéêîöèòàìè
÷ðåçâû÷àéíî ãåòåðîãåííîé ïîïóëÿöèåé êëåòîê, êîòîðûå
îáëàäàþò àêòèâíîñòüþ NK-êëåòîê è àíòèòåëîçàâèñèìûõ

öèòîòîêñè÷åñêèõ êëåòîê. Ýòîò ÈÔ îáðàçóåòñÿ â îòâåò íà
ââåäåíèå íåâèðóñíûõ èíäóêòîðîâ, òàêèõ, êàê ýíäîòîê-
ñèíû è ðàçëè÷íûå ìèòîãåíû (ôèòîãåìàããëþòèíèí, êîí-
êàíàâàëèí À- ÊîíÀ è äð.). Äîêàçàíî, ÷òî àêòèâíîñòü ÈÔ
äîñòàòî÷íî òî÷íî îòðàæàåò ñîñòîÿíèå èììóííîãî ãî-
ìåîñòàçà ïðè ðàçëè÷íûõ çàáîëåâàíèÿõ [8] è ïîêàçàòåëè
ÈÔ ïîçâîëÿþò ïðîãíîçèðîâàòü òå÷åíèå áîëåçíè è êîð-
ðèãèðîâàòü ëå÷åáíûé ïðîöåññ [2,6].

Îäíèì èç ïåðñïåêòèâíûõ ìåòîäîâ ñîâðåìåííîé èììó-
íîôàðìàêîëîãèè ñ÷èòàåòñÿ ïðèìåíåíèå áèîëîãè÷åñêè
àêòèâíûõ âåùåñòâ ýíäîãåííîé ïðèðîäû. Â ýòîì ïëàíå
íàø âûáîð ïàë íà ïðåïàðàò îòå÷åñòâåííîãî ïðîèçâîä-
ñòâà ïëàôåðîí ËÁ, ïîëó÷åííûé èç àìíèîòè÷åñêîé îáî-
ëî÷êè ïëàöåíòû ÷åëîâåêà. Ýôôåêòèâíîñòü ïëàôåðîíà
ËÁ, êàê èììóíîìîäóëÿòîðà ïðè ðàçëè÷íûõ çàáîëåâà-
íèÿõ, äîêàçàíà ìíîãèìè àâòîðàìè.

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü èçó÷èòü ñîñòîÿ-
íèå èììóíîêîìïåòåíòíîñòè îðãàíèçìà ïðè ÂÌ è ÄÊÌ
è ïðîâåñòè ñðàâíèòåëüíóþ îöåíêó ýôôåêòèâíîñòè ïëà-
ôåðîíà ËÁ ïðè ýòèõ çàáîëåâàíèÿõ.

Ìàòåðèàë è ìåòîäû. Îáñëåäîâàíî 44 áîëüíûõ è 50 ïðàê-
òè÷åñêè çäîðîâûõ ëèö. Ó 24 áîëüíûõ äèàãíîñòèðîâàí ÂÌ
â ñîîòâåòñòâèè ñ êðèòåðèÿìè Íüþ-éîðêñêîé àññîöèàöèè
êàðäèîëîãîâ (1973-1977) íà îñíîâàíèè êîìïëåêñíîãî êëè-
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íèêî-èíñòðóìåíòàëüíîãî è âèðóñîëîãè÷åñêîãî îáñëåäî-
âàíèé. Ó 20 áîëüíûõ óñòàíîâëåí äèàãíîç ÄÊÌ â ñîîòâåò-
ñòâèè ñ ðåêîìåíäàöèÿìè è êðèòåðèÿìè ÂÎÇ (1984). Ïðè

ýòîì èñêëþ÷àëèñü òàêèå áîëåçíè, êàê èøåìè÷åñêàÿ áîëåçíü
ñåðäöà (ÈÁÑ), ãèïåðòîíè÷åñêàÿ áîëåçíü è äð. Îáùàÿ êëèíè-
÷åñêàÿ õàðàêòåðèñòèêà áîëüíûõ ïðèâåäåíà â òàáëèöå 1.

Òàáëèöà 1. ×àñòîòà êëèíè÷åñêèõ ïîêàçàòåëåé ïðè ÂÌ è ÄÊÌ

Êëèíè÷åñêàÿ õàðàêòåðèñòèêà áîëüíûõ ÂÌ  è ÄÊÌ  

Ïîêàçàòåëè 
Áîëüíûå ÂÌ  

(% ) n=24 
Áîëüíûå ÄÊÌ  

(% ) n=20 
êàðäèàëãèÿ 83,3 15 
ñèñòîëè÷åñêèé øóì 72,2 85 
ñóáôåáðèëèòåò 55,5 - 
îäûøêà 50 - 
êàðäèîìåãàëèÿ 44,4 100 
ýêñòðàñèñòîëèÿ 38,8 100 
òàõèêàðäèÿ 33,3 100 
ýêññóäàò â ïåðèêàðäå 33,3 100 
íåäîñòàòî÷íîñòü ñåðäöà II-III ô.ê. 33,3 100 
íàðóøåíèå âíóòðèæåëóäî÷êîâîé ïðîâîäèìîñòè 27,7 55 
øóì òðåíèÿ ïåðèêàðäà 27,7 - 
ýõîêã-÷åñêèå ïðèçíàêè ïåðåíåñåííîãî ïåðèêàðäèòà 22,2 - 

 
Îïðåäåëåíèå èíòåðôåðîíîâîé ðåàêöèè ëèìôîöèòîâ
(ÈÐË) ïðîâîäèëè ïî ñòàíäàðòíîé ìåòîäèêå [8], ïðè-
÷åì ïàðàëëåëüíî îïðåäåëÿëè α- è èììóííûé γ-ÈÔ.
Äëÿ ïîäòâåðæäåíèÿ ïðåäøåñòâóþùåé èíôåêöèè
Êîêñàêè Â

1
-Â

6
 èññëåäîâàëè íàëè÷èå àíòèòåë ê âèðó-

ñó â ïàðíûõ ñûâîðîòêàõ ñ ïîìîùüþ ðåàêöèè íåéò-
ðàëèçàöèè â êóëüòóðå òêàíè ïî÷åê è îáåçüÿí [12,13].
Äèàãíîç ãðèïïà ïîäòâåðæäàëñÿ ñ ïîìîùüþ ðåàêöèè
ñâÿçûâàíèÿ êîìïëåìåíòà è òîðìîæåíèÿ ãåìàããëþ-
òèíàöèè.

Ñîñòîÿíèå êëåòî÷íîãî èììóíèòåòà îöåíèâàëè íà îñ-
íîâàíèè âû÷èñëåíèÿ àáñîëþòíîãî è ïðîöåíòíîãî
êîëè÷åñòâ ò.í. ýðèòðîöèòàðíûõ ðîçåòêîîáðàçóþùèõ
êëåòîê è èõ ñóáïîïóëÿöèé (òåîôèëëèí÷óâñòâèòåëüíûå
Ò-ñóïðåññîðû è òåîôèëëèíðåçèñòåíòíûå Ò-õåëïå-
ðû) [8]. Äëÿ õàðàêòåðèñòèêè ãóìîðàëüíîãî èììóíè-
òåòà îïðåäåëÿëè ò.í. “êîìïëåìåíòàðíûå” ðîçåòêîîá-
ðàçóþùèå êëåòêè (Â-ëèìôîöèòû). Ñûâîðîòî÷íûå Ì
è G èììóíîãëîáóëèíû îïðåäåëÿëè ìåòîäîì ðàäèàëü-
íîé èììóíîäèôôóçèè [9].

Ëå÷åíèå ïëàôåðîíîì ËÁ íà ôîíå òðàäèöèîííûõ ìå-
ðîïðèÿòèé ïðîâîäèëè 24 áîëüíûì (10-ÂÌ è 14-ÄÊÌ)
ïóòåì âíóòðèìûøå÷íîãî ââåäåíèÿ 1 ðàç â äåíü â òå÷å-
íèå 2-õ íåäåëü, à çàòåì äàâàëè ïåðîðàëüíî â òå÷åíèå 1-ãî
ìåñÿöà. Êîíòðîëüíóþ ãðóïïó ñîñòàâèëè 20 áîëüíûõ
(10 - ÂÌ è 10 - ÄÊÌ), êîòîðûå ëå÷èëèñü áåç ïëàôåðîíà
â òå÷åíèå 45 äíåé. Èììóíîëîãè÷åñêèå ïîêàçàòåëè âñåì
áîëüíûì îïðåäåëÿëè äî è ïîñëå ïðîâåäåíèÿ 1,5 ìåñÿ÷-
íîãî êóðñà ëå÷åíèÿ. Ïîëó÷åííûå äàííûå áûëè îáðà-
áîòàíû ìåòîäîì âàðèàöèîííîé ñòàòèñòèêè.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Â òàáëèöå 2 ñóììèðîâàíû
ðåçóëüòàòû îïðåäåëåíèÿ îáîèõ òèïîâ ÈÔ â ÈÐË ó áîëü-
íûõ è çäîðîâûõ, ñîãëàñíî êîòîðûì ëåéêîöèòû çäîðîâûõ
îáëàäàþò â íîðìå ðàçíîé ñïîñîáíîñòüþ ê ïðîäóêöèè
ÈÔ (ïîêàçàòåëè ìîãóò êîëåáàòüñÿ îò 16 äî 128 ìë/åä).
Ïðè ñîïîñòàâëåíèè ïîêàçàòåëåé âèðóñ èíäóöèðîâàííî-
ãî è èììóííîãî ÈÔ íàì íå óäàëîñü îáíàðóæèòü ìåæäó
íèìè ÷åòêîé êîððåëÿöèè. Â ÷àñòíîñòè, ïîêàçàòåëè a-ÈÐË
êîëåáàëèñü îò 16 äî 96 åä/ìë è ó ïðåîáëàäàþùåãî áîëü-
øèíñòâà îáñëåäîâàííûõ (76%) ñîñòàâëÿëè 32-48 åä/ìë.

Òàáëèöà 2. ÈÐË ó çäîðîâûõ è áîëüíûõ ñ ÂÌ è ÄÊÌ

Àáñîëюòíîå ÷èñëî îáñëåäîâàííûõ ñ óêàçàííîé ÈÐË ãðóïïà 
îáñëåäîâàííûõ 0 2 4 8 16 34 32 48 64 96 128 256 

Ì±ÈÐË 

α-ÈÐË (åä/ìë) 
çäîðîâûå (n=50) _ _ _ _ _ 5 22 15 5 2 1 _ 

áîëüíûå ÂÌ (n=24) - _ 4 8 5 7 _ _ _ _ _ _ 

áîëüíûå ÄÊÌ (n=20) _ _ 6 6 6 2 _ _ _ _ _ _ 

43±2,8 
16,5±1,5 
Ð<0,001 
10,1±2,2 
Ð<0,001 

γ-ÈÐË 
çäîðîâûå _ _ _ _ 3 12 26 8 1 _ _  

áîëüíûå ÂÌ 12 1 4 4 3 _ _ _ _ _ _  

áîëüíûå ÄÊÌ 8 _ 1 1 _ _ _ _ _ _ _  

32,3±1,3 
4,09±0,4 
Ð<0,001 
0,6±0,82 
Ð<0,001 
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Ðåçóëüòàòû èññëåäîâàíèÿ ÈÔ ó áîëüíûõ ÂÌ ïîêàçàëè, ÷òî
ñðåäíèé ïîêàçàòåëü ÈÐË äîñòîâåðíî íèæå, ÷åì â êîíòðî-
ëå (ð<0,001), è ÷òî ïðàêòè÷åñêè ó âñåõ áîëüíûõ ñïîñîá-
íîñòü ëåéêîöèòîâ ïðîäóöèðîâàòü êàê α-ÈÔ, òàê è γ-ÈÔ
îêàçàëàñü ðåçêî ñíèæåííîé. Ïîêàçàòåëü α-ÈÐË â ãðóïïå
áîëüíûõ ÂÌ êîëåáàëñÿ â ïðåäåëàõ îò 4 äî 32 åä./ìë. Èíàÿ
ñèòóàöèÿ ñëîæèëàñü â ýòîé æå ãðóïïå áîëüíûõ ïðè àíàëè-
çå ïîêàçàòåëåé èììóííîãî γ-ÈÔ, ó 12 èç 24 îáñëåäîâàí-
íûõ (ò.å. ó 50%) âûÿâëåíà äåôåêòíîñòü ñèñòåìû ÈÔ, âûðà-
çèâøàÿñÿ â ïîëíîì îòñóòñòâèè èíòåðôåðîíîîáðàçîâàíèÿ.

Ó áîëüíûõ ÄÊÌ àêòèâíîñòü α-ÈÐË áûëà òàêæå ðåçêî
ñíèæåíà è äîñòîâåðíî îòëè÷àëàñü îò ïîêàçàòåëÿ ÈÐË â
êîíòðîëüíîé ãðóïïå (ð<0,001). È õîòÿ ïðè ñðàâíåíèè ñ
ÈÐË ó áîëüíûõ ÂÌ äîñòîâåðíûõ ðàçëè÷èé ìåæäó ñðåä-
íèìè ïîêàçàòåëÿìè îáíàðóæèòü íå óäàëîñü, ó 18 èç 20
îáñëåäîâàííûõ ÈÐË ìîæíî áûëî ñ÷èòàòü ñëàáîé, òàê
êàê ïîêàçàòåëè íå ïðåâûøàëè 16 åä/ìë. ×òî æå êàñàåòñÿ
γ-ÈÐË ïðè ÄÊÌ, òî ó 18 èç 20 îáñëåäîâàííûõ áîëüíûõ
ÈÔ âîîáùå íå áûë îáíàðóæåí.

Òàêèì îáðàçîì, ó áîëüíûõ ÂÌ è ÄÊÌ âûÿâëÿåòñÿ ãëó-
áîêîå óãíåòåíèå ñèñòåìû ÈÔ, ïðîÿâëÿþùååñÿ â ñíè-
æåíèè ñèíòåçà ëåéêîöèòàìè α-ÈÔ è îòñóòñòâèè ñèíòåçà
èììóííîãî ÈÔ. Èíòåðåñíî îòìåòèòü, ÷òî îòñóòñòâèå
ïîñëåäíåãî ó áîëüíûõ ïðè ÂÌ è ÄÊÌ íå âñåãäà ñî÷åòà-
åòñÿ ñ îòñóòñòâèåì ñïîñîáíîñòè ëåéêîöèòîâ ïðîäóöè-
ðîâàòü α-ÈÔ ó îäíèõ è òåõ æå áîëüíûõ.

Íà ñåãîäíÿøíèé äåíü èçâåñòíî, ÷òî êàæäûé âèðóñ îá-
ëàäàåò óíèêàëüíûìè ñâîéñòâàìè, â ðåçóëüòàòå ÷åãî îðãà-
íèçìó äëÿ îáåñïå÷åíèÿ çàùèòû îò èíôåêöèè ïðèõîäèò-
ñÿ èñïîëüçîâàòü ðàçëè÷íûå òèïû èììóíèòåòà. Ñëåäî-
âàòåëüíî, ýòó ÷ðåçâû÷àéíî ñëîæíóþ ñèñòåìó ïðîòèâî-
âèðóñíîé çàùèòû íåîáõîäèìî îöåíèâàòü â îòíîøåíèè
îòäåëüíûõ âèðóñîâ. Ñ ýòèõ ïîçèöèé ìû ïîïûòàëèñü ïðî-
àíàëèçèðîâàòü ðåçóëüòàòû èçó÷åíèÿ èíòåðôåðîíîâîãî
ñòàòóñà ó îáñëåäîâàííûõ áîëüíûõ â çàâèñèìîñòè îò õà-
ðàêòåðà âåðèôèöèðîâàííîé âèðóñíîé èíôåêöèè.

Ó÷èòûâàÿ ïðåîáëàäàþùóþ ÷àñòîòó âèðóñà Êîêñàêè
ñðåäè áîëüíûõ ÂÌ (èç 48% áîëüíûõ ãðèïï ó 33%), íàì
íå óäàëîñü âûÿâèòü ðàçëè÷èé â óðîâíå α-ÈÐË â çàâèñè-
ìîñòè îò íàëè÷èÿ â êðîâè ñïåöèôè÷åñêèõ âèðóñíåéò-
ðàëèçóþùèõ è àíòèòåë. Âìåñòå ñ òåì îêàçàëîñü, ÷òî ñðåäè
12 áîëüíûõ ñ ÂÌ, ó êîòîðûõ îòñóòñòâîâàë èììóííûé
ÈÔ, ó 11 â ñûâîðîòêå êðîâè îáíàðóæèâàëèñü íåéòðàëè-
çóþùèå àíòèòåëà âèðóñà Êîêñàêè.

Ñðåäè 20 áîëüíûõ ñ ÄÊÌ òîëüêî ó 8-è îáíàðóæåíû àíòè-
ãåíû ê âèðóñàì Êîêñàêè è ãðèïïà, óêàçûâàþùèå íà ïðåä-
øåñòâóþùóþ èíôåêöèþ, ÷òî íå ïîçâîëèëî íàì ïðîâåñòè
êîððåëÿöèþ ÈÐË â çàâèñèìîñòè îò õàðàêòåðà èíôåêöèè.
Èç-çà ìàëî÷èñëåííîñòè ãðóïïû îáñëåäîâàííûõ òàêæå íå
óäàëîñü îöåíèòü ÈÐË â çàâèñèìîñòè îò òÿæåñòè òå÷åíèÿ
çàáîëåâàíèÿ, îäíàêî òîò ôàêò, ÷òî èç 8 áîëüíûõ ÄÊÌ ñ

îòñóòñòâèåì γ-ÈÐË 3 óìåðëè, ïîçâîëÿåò ïðåäïîëîæèòü,
÷òî óãíåòåíèå ñèíòåçà ÈÔ ìîæåò áûòü ñëåäñòâèåì (èëè
ïðè÷èíîé) ïðîãðåññèðîâàíèÿ ïàòîëîãè÷åñêîãî ïðîöåññà.

Âûÿâëåííàÿ íàìè äèíàìèêà àêòèâíîñòè èììóííîãî ÈÔ ïðè
ÂÌ è ÄÊÌ ïîêàçûâàåò, ÷òî γ-ÈÐË áîëåå âûðàæåí, ÷åì α-
òèï ÈÔ, êîððåëèðóåò ñ òÿæåñòüþ ïàòîëîãè÷åñêîãî ïðîöåñ-
ñà, îòðàæàÿ, òàêèì îáðàçîì, ñåðüåçíîå óãíåòåíèå èììóíè-
òåòà ó áîëüíûõ ÄÊÌ ïî ñðàâíåíèþ ñ áîëüíûìè ÂÌ.

Ïðè îêîí÷àòåëüíîé îöåíêå ó÷àñòèÿ ÈÔ â ïðîòèâîâèðóñ-
íîì èììóíèòåòå íåîáõîäèìî ó÷èòûâàòü è ñîñòîÿíèå Ò-
êëåòî÷íîãî çâåíà. Åñëè ó÷åñòü, ÷òî α-ÈÔ ñèíòåçèðóåòñÿ
Ò-ñóáïîïóëÿöèÿìè (â ÷àñòíîñòè, õåëïåðàìè), åãî àêòèâ-
íîñòü çàâèñèò îò NK-êëåòîê, òî ñíèæåíèå óðîâíÿ èëè îò-
ñóòñòâèå èììóííîãî ÈÔ ó áîëüíûõ ÂÌ è ÄÊÌ, âîçìîæ-
íî, ñâÿçàíî ñ óãíåòåíèåì ôóíêöèîíàëüíîé àêòèâíîñòè
ýòèõ ñóáêëàññîâ êëåòîê, ÷òî ïîäòâåðæäåíî äàííûìè ëè-
òåðàòóðû [1,4,7]. Ñëåäóåò ó÷èòûâàòü òàêæå õàðàêòåð âè-
ðóñíîé èíôåêöèè, ïðîâåäåííîå ëå÷åíèå, âîçìîæíîñòè
ãåíåòè÷åñêè äåòåðìèíèðîâàííîãî äåôåêòà â ñèñòåìå ÈÔ.

Â çàêëþ÷åíèå ñëåäóåò îòìåòèòü, ÷òî ïðîòèâîâèðóñíàÿ
ðîëü ÈÔ, åãî âûðàæåííûå èììóíîìîäóëèðóþùèå
ñâîéñòâà âàæíû â ïàòîãåíåçå ÄÊÌ, â òðàíñôîðìàöèè
ÂÌ â ÄÊÌ è, ÷òî ñàìîå ãëàâíîå, â ëå÷åíèè áîëüíûõ
ÄÊÌ ïðåïàðàòàìè ÈÔ.

Â òàáëèöå 3 ïðèâîäÿòñÿ äàííûå îá èçìåíåíèè èììó-
íîêîìïåíòåíòíîñòè îðãàíèçìà ïðè ÂÌ è ÄÊÌ äî è
ïîñëå ëå÷åíèÿ ïëàôåðîíîì ËÁ. Èç òàáëèöû âèäíî,
÷òî ïðè âèðóñíîì ìèîêàðäèòå, ïî ñðàâíåíèþ ñ ïî-
êàçàòåëÿìè çäîðîâîãî êîíòèíãåíòà â ïåðèôåðè÷åñêîé
êðîâè áîëüíûõ, îòìå÷àåòñÿ ñòàòèñòè÷åñêè äîñòîâåð-
íîå ñíèæåíèå êîëè÷åñòâà Ò- ëèìôîöèòîâ è èõ õåë-
ïåðíîé ïîïóëÿöèè è ïîâûøåííîå êîëè÷åñòâî ñóïðåñ-
ñîðíûõ ëèìôîöèòîâ,÷òî âûðàçèëîñü â äîñòîâåðíîì
ïàäåíèè èììóíîðåãóëÿòîðíîãî èíäåêñà. Ýòè ñäâèãè
îêàçàëèñü áîëåå âûðàæåííûìè ó áîëüíûõ ñ äèëàòà-
öèîííîé êàðäèîìèîïàòèåé.

Ïîñëåäíåå ñâèäåòåëüñòâóåò î íåäîñòàòî÷íîé àêòèâàöèè
ýôôåêòîðíûõ ëèìôîöèòîâ (õåëïåðîâ), ÷òî âûçûâàåò
íàðóøåíèå ôóíêöèè Ò-ðåãóëÿòîðíûõ ëèìôîöèòîâ è
ïðèâîäèò ê îñëàáëåíèþ êîíòðîëÿ íàä Ò-ñóïðåññîðàìè.
Â ðåçóëüòàòå óñèëèâàþòñÿ àóòîèìóííûå è àóòîàãðåñ-
ñèâíûå ïðîöåññû, ÷òî ìîæåò ñïîñîáñòâîâàòü ïîâðåæ-
äåíèþ êàðäèîìèîöèòîâ.

Íà ôîíå òðàäèöèîííîãî ëå÷åíèÿ, ò.å. áåç ïëàôåðîíà ËÁ
â ïåðèôåðè÷åñêîé êðîâè áîëüíûõ âèðóñíûì ìèîêàð-
äèòîì îòìå÷àåòñÿ äîñòîâåðíîå ïîâûøåíèå óðîâíÿ
Â-ëèìôîöèòîâ è IgG, õîòÿ êîððåêöèÿ ïîêàçàòåëåé Ò-ñè-
ñòåìû è íàðàñòàíèå èììóíîðåãóëÿòîðíîãî èíäåêñà íå
èìåþò ìåñòà. Ó áîëüíûõ ñ ÄÊÌ èçó÷åííûå ïàðàìåòðû
ïðàêòè÷åñêè íå îòëè÷àþòñÿ îò èñõîäíûõ äàííûõ.
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Ïðè èñïîëüçîâàíèè ïëàôåðîíà ËÁ ñðåäè áîëüíûõ ÂÌ
äîñòîâåðíî óâåëè÷èâàåòñÿ êîëè÷åñòâî Ò-ëèìôîöèòîâ
è õåëïåðîâ, à ñóïðåññîðíûå Ò-ëèìôîöèòû íå èçìåíÿ-
þòñÿ. Çà ñ÷åò íàðàñòàíèÿ ïîêàçàòåëåé õåëïåðíûõ ïîïóëÿ-
öèé èìååò ìåñòî óðàâíîâåøèâàíèå ïîêàçàòåëåé Ò-ñèñ-
òåì è ïîâûøåíèå èììóíîðåãóëÿòîðíîãî èíäåêñà. Äîñ-
òîâåðíî ïîâûñèëèñü ÷èñëî Â-ëèìôîöèòîâ è óðîâåíü
èììóíîãëîáóëèíîâ (ïî ñðàâíåíèþ êàê ñ êîíòðîëüíû-
ìè, òàê è ñ èñõîäíûìè äàííûìè), ÷òî â ñâîþ î÷åðåäü
óêàçûâàåò íà óìåðåííóþ àêòèâàöèþ èììóííûõ ïðîöåñ-
ñîâ. Ïîëîæèòåëüíûé èììóíîêîððèãèðóþùèé ýôôåêò
ïëàôåðîíà ËÁ íàáëþäàåòñÿ è ñðåäè áîëüíûõ ñ äèëàòàöè-
îîíîé êàðäèîìèîïàòèåé, õîòÿ ýòè ñäâèãè îêàçàëèñü íå-
äîñòîâåðíûìè. Ïîëîæèòåëüíàÿ äèíàìèêà ïîä âëèÿíèåì
ïëàôåðîíà ËÁ îòìå÷àåòñÿ òàêæå ñî ñòîðîíû ÈÐË.

Òàêèì îáðàçîì, ñ ó÷åòîì âèðóñèììóííîé êîíöåïöèè
ïàòîãåíåçà ÄÊÌ è íà îñíîâàíèè ïîëó÷åííûõ äàííûõ
ìîæíî ïðåäïîëîæèòü, ÷òî óãíåòåíèå èëè ïîëíîå ïî-
äàâëåíèå ñèíòåçà ÈÔ, íàðÿäó ñ íàðóøåíèåì ôóíêöèè
Ò-ðåãóëÿòîðíûõ ëèìôîöèòîâ è óìåíüøåíèåì èììóíî-
ðåãóëÿòîðíîãî èíäåêñà, ÿâëÿåòñÿ îäíîé èç âîçìîæíûõ
ïðè÷èí òðàíñôîðìàöèè ìèîêàðäèòà â ÄÊÌ. Ïîýòîìó,
ðåçóëüòàòû íàøèõ èññëåäîâàíèé îáîñíîâûâàþò íåîá-
õîäèìîñòü âêëþ÷åíèÿ â êîìïëåêñíóþ òåðàïèþ ÂÌ è
ÄÊÌ ïðîòèâîâèðóñíûõ èììóíîêîððèãèðóþùèõ
ñðåäñòâ, êàêèì ÿâëÿåòñÿ ïëàôåðîí ËÁ.
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SUMMARY

EFFECT OF PLAFERON LB ON IMMUNE STATUS IN
PATIENTS WITH VIRAL MYOCARDITIS AND DILA-
TATION CARDIOMYOPATHY

Megreladze I., Bakhutashvili V., Korsantia B.

Department of Cardiology, Georgian State Medical Acad-
emy; Institute of Medical Biotechnology, Georgian Acad-
emy of Sciences

The aim of the study was to investigate the interferon sys-
tem in patients with dilatation cardiomyopathy (DCM) and

Òàáëèöà 3. Èììóíîëîãè÷åñêèå ïîêàçàòåëè áîëüíûõ ÂÌ è ÄÊÌ äî è ïîñëå ëå÷åíèÿ

äî ëå÷åíèÿ 
(n=44) 

ëå÷åíèå áåç 
ïëàôåðîíà ËÁ 

(n=20) 

ëå÷åíèå 
ïëàôåðîíîì ËÁ 

(n=24) 
èììóíîëîãè÷åñêèå 

ïîêàçàòåëè 
çäîðîâûå 

(n=15) 
ÂÌ 

(n=24) 
ÄÊÌ 
(n=20) 

ÂÌ. 
(n=10) 

ÄÊÌ 
(n=10) 

ÂÌ 
(n=14) 

ÄÊÌ 
(n=10) 

T (%) 64 57,7 [-] 62,9 [-] 58,4 [-] 66,4 [-] 76,4 * * 65,4 [-] 
Tc (%) 45 39 * * 20,9 * * 41,2 [-] 22,2 [-] 39,6 * * 26,2 [-] 
Tx (%) 20,2 28,06 * * 41,5 * * 31,8 [-] 38,4 [-] 28,7 * * 38,9 [-] 
Tc / Tx (Èè) 2,2 1,39 * * 0,7 * * 1,27 [-] 0,6 [-] 1,7 * * 0,7 [-] 
B (%) 15,9 22,8 [-] 19,9 [-] 28,3 * 22,4 [-] 29,4 * * 21,4 [-] 
IgM (ã/ë) 1,3 1,36 [-] 1,58 [-] 2,1 * 1,78 [-] 1,38 [-] 1,9 [-] 
I gG (ã/ë) 8,6 11,2 [-] 11,6 [-] 18,2 * 14,5 [-] 24,1 * * * 14,5 [-] 
α ÈÐË (åä/ìë) 48,3 16,5 *** 10,8 ** 16,4 ** 12,3 * 19,9 ** 15,3 * 
γ ÈÐË (åä/ìë) 32,3 3,2 *** 1,2  5,7 ** 3,4 *** 9,8 ** 5,2  * 

 Ïðèìå÷àíèå: (-) – íåäîñòîâåðíûå; * - äîñòîâåðííàÿ ðàçíèöà ðð<0,05;
** - äîñòîâåðíàÿ ðàçíèöà ð<0,01; *** - äîñòîâåðíàÿ ðàçíèöà ðð<0,001
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viral myocarditis (VM). Diagnosis was verified according
to the WHO criteria. Altogether 20 DCM patients and 24
VM patients with a severe course were investigated. Anti-
bodies to Coxsackie B virus and influenza were detected in
the VM patients. A decrease in the α- and γ-interferon ac-
tivity was shown in all DCM patients. The VM patients
with a sever course also demonstrated a decrease in the α-
and especially γ-interferon activity. Before the treatment
we observed the decrease of T-lymphocytes helper popu-
lation and the increase of the number suppressors. The
inversion of subpopulation of T-cells causes the decrease
of immunoregulatory index (T

h
/T

s
) i.e. effector lymphocytes

(helpers) are not activated sufficiently. It causes the dis-
ruption of the function of T-regulatory lymphocytes and
weakens the control over the T-suppressors. As a conse-
quence, the autoaggressive processes are intensified. In
traditionally treated patients we observed the reliable in-
crease in the level of lymphocytes and immunoglobulins,
although there was no correction of both T-system and in-
crease in immunoregulatory indexes. Immunocorrection with
plaferon-LB in patients with VM and DKM are discussed.

Key words: plaferon LB, viral myocarditis, dilatation cardi-
omyopathy.

Íàó÷íàÿ ïóáëèêàöèÿ

ÌÈÊÐÎÀËÜÁÓÌÈÍÓÐÈß È ËÈÏÈÄÍÛÉ ÑÏÅÊÒÐ
Ó ÁÎËÜÍÛÕ ÀÒÅÐÎÑÊËÅÐÎÇÎÌ

Ñîëîãàøâèëè Ì.Ä., Êèïøèäçå Í.Í., Êàêàóðèäçå Í.Ã., Ãó÷óà Ý.È.
(Í.Í. Êèïøèäçå – äåéñòâ. ÷ëåí ÀÍ ÐÔ è ÀÍ Ãðóçèè, ïðîôåññîð)

ÍÈÈ êëèíè÷åñêîé è ýêñïåðèìåíòàëüíîé òåðàïèè

Ðåçóëüòàòû ýïèäåìèîëîãè÷åñêèõ èññëåäîâàíèé ñâèäå-
òåëüñòâóþò, ÷òî àòåðîñêëåðîç ÿâëÿåòñÿ îäíèì èç ñàìûõ
ðàñïðîñòðàíåííûõ çàáîëåâàíèé [2], ñ êîòîðûì ñâÿçàíî
îêîëî ïîëîâèíû âñåõ ñëó÷àåâ ëåòàëüíûõ èñõîäîâ â ðàç-
âèòûõ ñòðàíàõ ìèðà. Îäíèì èç îñëîæíåíèé àòåðîñêëå-
ðîçà ÿâëÿåòñÿ íåôðîñêëåðîç. Ðàçâèâàÿñü ïîñòåïåííî, ïî-
ðàæåíèå ïî÷åê ïðè àòåðîñêëåðîçå äîëãîå âðåìÿ îñòà-
åòñÿ íåçàìå÷åííûì. Òðóäíîñòè ëå÷åíèÿ àòåðîñêëåðî-
òè÷åñêîé ïî÷êè íà ïîçäíèõ ñòàäèÿõ åå ðàçâèòèÿ ñòàâÿò
ïåðåä íåîáõîäèìîñòüþ ïîèñêà ìåòîäîâ ðàííåé äèàã-
íîñòèêè ïîðàæåíèÿ ïî÷åê ó áîëüíûõ ÈÁÑ [1,3]. Íåñìîòðÿ
íà òî, ÷òî ìèêðîàëüáóìèíóðèÿ (ÌÀÓ) ðàñöåíèâàåòñÿ
êàê ìàðêåð ïîâðåæäåíèÿ ïî÷åê è êàê ðàííèé íåáëàãî-
ïðèÿòíûé ïðîãíîñòè÷åñêèé ôàêòîð ïîðàæåíèÿ îðãàíîâ-
ìèøåíåé ïðè àòåðîñêëåðîçå [6,8], î íàðóøåíèÿõ ëèïèä-
íîãî îáìåíà íà ôîíå ÌÀÓ ó áîëüíûõ àòåðîñêëåðîçîì
èìåþòñÿ òîëüêî åäèíè÷íûå ðàáîòû.

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü âûÿâëåíèå êîð-
ðåëÿöèè ìåæäó ïîêàçàòåëÿìè ëèïèäíîãî ñïåêòðà è ìèê-
ðîàëüáóìèíóðèåé ó áîëüíûõ àòåðîñêëåðîçîì.

Ìàòåðèàë è ìåòîäû. Îáñëåäîâàëèñü 24 áîëüíûõ ìóæ-ñêî-
ãî ïîëà è 9 áîëüíûõ æåíñêîãî ïîëà ñ äèàãíîçîì àòåðîñê-
ëåðîçà (ÈÁÑ, èíñóëüò), ñðåäíèé âîçðàñò 53±7 ëåò, èç 33-õ
áîëüíûõ ó 18 îòìå÷àëàñü ãèïåðòåíçèÿ. Êîíòðîëüíóþ ãðóï-
ïó ñîñòàâèëè 9 ëèö ñ ðèñê-ôàêòîðàìè àòåðîñêëåðîçà.

Îáðàçöû êðîâè èçó÷àëè ñïóñòÿ 12 ÷àñîâ ïîñëå ïîñ-
ëåäíåãî ïðèåìà ïèùè. Îáùèé õîëåñòåðèí (ÎÕÑ), ÒÃ,
õîëåñòåðèí ëèïîïðîòåèäîâ âûñîêîé ïëîòíîñòè (ÕÑ
ËÏÂÏ), õîëåñòåðèí ëèïîïðîòåèäîâ íèçêîé ïëîòíîñ-
òè (ÕÑ ËÏÍÏ), õîëåñòåðèí ëèïîïðîòåèäîâ î÷åíü íèç-
êîé ïëîòíîñòè (ÕÑ ËÏÎÍÏ). Îïðåäåëÿëè íà ñïåêòðî-
ôîòîìåòðå “Janway -4500”, ýíçèìíûì ìåòîäîì ñ ïî-
ìîùüþ ðåàêòèâîâ ÂIOLABO, France. Êðåàòèíèí â
ñûâîðîòêå êðîâè è àëüáóìèí (ìèêðîàëüáóìèíóðèÿ)
â ìî÷å îïðåäåëÿëè ñ èñïîëüçîâàíèåì ðåàêòèâîâ ôèð-
ìû BioSystems, Spein. Îñóùåñòâëÿëñÿ ñòàòèñòè÷åñ-
êèé àíàëèç. Ïîëó÷åííûå äàííûå îáðàáîòàíû ñ èñ-
ïîëüçîâàíèåì ìåòîäà Pearson êîððåëÿöèè, äîñòîâåð-
íîñòü ðàçëè÷èé îïðåäåëÿëè ñ ïîìîùüþ êðèòåðèÿ t
Ñòüþäåíòà.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïîâûøåííûå ïîêàçà-
òåëè êðåàòèíèíà, ïðîòåèíóðèÿ, ìèêðîàëüáóìèíóðèÿ
- ïàðàìåòðû ïî÷å÷íûõ çàáîëåâàíèé, êîòîðûå ÿâëÿ-
þòñÿ íåçàâèñèìûìè ïðåäèêòîðàìè ñìåðòíîñòè îò
êàðäèîâàñêóëÿðíûõ çàáîëåâàíèé [2,4], îäíîâðåìåí-
íî îòðàæàþò òÿæåñòü èíòðàïî÷å÷íûõ (âàñêóëÿðíîé
è ãëîìåðóëÿðíîé) ïîâðåæäåíèé [5]. Íà îñíîâå ýïè-
äåìèîëîãè÷åñêèõ èññëåäîâàíèé ó áîëüíûõ àòåðîñ-
êëåðîçîì ñòàðøå 60 ëåò íàáëþäàåòñÿ áîëåå âûñîêàÿ
÷àñòîòà ìèêðîàëüáóìèíóðèè, ÷åì â îáùåé ïîïóëÿ-
öèè [4,5].
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Ðåçóëüòàòû ñîáñòâåííûõ äàííûõ âûÿâèëè ÌÀÓ ó 40,5%
áîëüíûõ ìîëîæå 60 ëåò è 59,5% áîëüíûõ ïîæèëîãî âîç-
ðàñòà. Óðîâåíü ÌÀÓ â çíà÷èòåëüíîé ìåðå çàâèñèò îò
âîçðàñòà è ÷àùå âñòðå÷àåòñÿ ó ëèö ïîæèëîãî âîçðàñòà,
÷åì ó ìîëîäûõ (òàáëèöà 1), ÷òî ñîâïàäàåò ñ äàííûìè
äðóãèõ àâòîðîâ [2,8].

Ñêîðîñòü ýêñêðåöèè àëüáóìèíîâ ñ ìî÷îé ÷àñòî ñî÷åòàåò-
ñÿ ñ îæèðåíèåì è àðòåðèàëüíîé ãèïåðòåíçèåé. Ïî äàí-
íûì ðàçëè÷íûõ àâòîðîâ, ðàñïðîñòðàíåííîñòü ìèêðîàëü-
áóìèíóðèè ïðè ãèïåðòîíè÷åñêîé áîëåçíè êîëåáëåòñÿ â
î÷åíü øèðîêèõ ïðåäåëàõ - îò 3% äî 72%, â çàâèñèìîñòè îò
òÿæåñòè ãèïåðòåíçèè è ñîïóòñòâóþùèõ çàáîëåâàíèé [1,2,7].

ìèêðîàëüáóìèíóðèÿ 
Ãðóïïà áîëüíûõ 

<20ìã/ë 20-50 ìã/ë >50 ìã/ë 
Âîçðàñò > 60 ëåò 4% 24% 31,5% 
Âîçðàñò< 60 ëåò 24% 12% 4,5% 

Áåç ãèïåðòåíçèè(n=3) 13% - - 
Ñ ãèïåðòåíçèåé (n=18) 87% - - 

 

Òàáëèöà 1. Óðîâåíü ìèêðîàëüáóìèíóðèè â çàâèñèìîñòè îò âîçðàñòà è
ãèïåðòåíçèè ó áîëüíûõ àòåðîñêëåðîçîì

Ïî íàøèì íàáëþäåíèÿì ÌÀÓ âûÿâëÿåòñÿ ó 87% áîëü-
íûõ àòåðîñêëåðîçîì è ãèïåðòåíçèåé è òîëüêî ó 13% áîëü-
íûõ áåç àðòåðèàëüíîé ãèïåðòåíçèè (òàáëèöà 1). Ïî äàí-
íûì ðàçëè÷íûõ àâòîðîâ [3,4], ðàñïðîñòðàíåííîñòü ìèê-
ðîàëüáóìèíóðèè ïðè ÈÁÑ êîëåáëåòñÿ â øèðîêèõ ïðåäå-

ëàõ - îò 3% äî 72% â çàâèñèìîñòè îò òÿæåñòè àòåðîñêëå-
ðîçà. Ñîãëàñíî äàííûì ïðîåêòà ÍÎÐÅ (Heart Outcome
Prevention Evaluation), ÌÀÓ ñòðîãî àññîöèèðîâàíà ñ
ðèñêîì ðàçâèòèÿ êëèíè÷åñêèõ ïðîÿâëåíèé ÈÁÑ, ëåòàëü-
íûì èñõîäîì è ðàçâèòèåì ñåðäå÷íîé íåäîñòàòî÷íîñòè.

Òàáëèöà 2. Ïîêàçàòåëè ëèïèäíîãî îáìåíà è ìèêðîàëüáóìèíóðèè ó áîëüíûõ àòåðîñêëåðîçîì è çäîðîâûõ ëèö

 âîçðàñò ÌÀÓ ÎÕÑ ÕÑ ËÏÍÏ ÕÑ ËÏÂÏ ÒÃ MAÓ/ÊÐ 
At 

Ì 55,9 44,2 176,6 127,6 44,4 139,4 2,7 
SD 10,9 42,2 20 29,9 8,7 35,6  

CG 
M 37.4 12,7 161,7 110,1 45,4 135,1 0,9 
SD 6,1 6,1 7,3 10,1 5,1 57,1  
Ð 0,05 0,003 0,04 0,05 0,4 0,3 0,05 

 Ì - ñðåäíåå çíà÷åíèå; SD - ñòàòèñòè÷åñêîå îòêëîíåíèå; CG - êîíòðîëüíàÿ ãðóïïà; At - áîëüíûå àòåðîñ-
êëåðîçîì; ÌÀÓ – ìèêðîàëüáóìèíóðèÿ (ìã/ë); ÌÀÓ/Êðåàòèíèí (ìã/ììîëü); ÎÕÑ - îáùèé õîëåñòåðèí (ìã/%); ÕÑ
ËÏÂÏ - õîëåñòåðèí ëèïîïðîòåèäîâ âûñîêîé ïëîòíîñòè; ÕÑ ËÏÍÏ (ìã/%) - õîëåñòåðèí ëèïîïðîòåèäîâ
íèçêîé ïëîòíîñòè
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Äèàãðàììà 1. Ïîêàçàòåëè ëèïèäíîãî îáìåíà è ìèêðîàëüáóìèíóðèè ó áîëüíûõ àòåðîñêëåðîçîì è çäîðîâûõ ëèö
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Ðåçóëüòàòû èññëåäîâàíèÿ ñîáñòâåííîãî ìàòåðèàëà âû-
ÿâèëè ñòàòèñòè÷åñêè äîñòîâåðíóþ (ð<0,003) ðàçíèöó ïî-
êàçàòåëåé ÌÀÓ ó áîëüíûõ àòåðîñêëåðîçîì è ëèö êîíò-
ðîëüíîé ãðóïïû(òàáëèöà 1).

Äàííûå áèîõèìè÷åñêîãî èññëåäîâàíèÿ (òàáëèöà 2, äè-
àãðàììà 1) áîëüíûõ àòåðîñêëåðîçîì ñòàòèñòè÷åñêè äî-
ñòîâåðíî îòëè÷àþòñÿ îò êîíòðîëüíîé ãðóïïû ÎÕ, ÕÑ-
ËÏÍÏ (ð<0,05).

Àíàëèç ðåçóëüòàòîâ êëèíè÷åñêîãî ìàòåðèàëà âûÿâèë,
÷òî ó áîëüíûõ àòåðîñêëåðîçîì íàáëþäàåòñÿ ïîëîæè-
òåëüíàÿ êîððåëÿöèîííàÿ çàâèñèìîñòü ìåæäó ÌÀÓ è ÎÕ
(r=0,55). Ñëåäóåò îòìåòèòü òåñíóþ ñâÿçü ìåæäó ÌÀÓ è
ÕÑ ËÏÍÏ (r=0,56) (äèàãðàììà 2). Íàøè äàííûå ñîâïà-
äàþò ñ äàííûìè äðóãèõ èññëåäîâàòåëåé [2,4,5].

Òàêèì îáðàçîì, ìèêðîàëüáóìèíóðèÿ ÿâëÿåòñÿ ìàðêå-
ðîì ïîâðåæäåíèÿ àðòåðèé è ïðèçíàêîì îáùåãî ïîðà-
æåíèÿ ñîñóäîâ.

Ðåçóëüòàòû ïðîâåäåííîãî íàìè èññëåäîâàíèÿ ïîçâîëÿ-
þò çàêëþ÷èòü, ÷òî ÌÀÓ ÿâëÿåòñÿ ìàðêåðîì òÿæåñòè àòå-
ðîñêëåðîçà è ðèñêà ïîâðåæäåíèÿ ïî÷åê. Óðîâåíü ÌÀÓ
â çíà÷èòåëüíîé ìåðå çàâèñèò îò âîçðàñòà è ãèïåðòåíçèè
ó áîëüíûõ àòåðîñêëåðîçîì. Ó áîëüíûõ àòåðîñêëåðîçîì
îòìå÷àåòñÿ òåñíàÿ ñâÿçü ìåæäó ÌÀÓ è ÎÕ è ÌÀÓ ñ ÕÑ
ËÏÍÏ. Ñâîåâðåìåííîå îïðåäåëåíèå óðîâíÿ ÌÀÓ îáåñ-
ïå÷èò íàçíà÷åíèå àäåêâàòíîãî ëå÷åíèÿ è òåì ñàìûì
ïðåâåíöèþ àòåðîñêëåðîçà.
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SUMMARY

MICROALBUMINURIA AND LIPID SPECTRUM IN PA-
TIENTS WITH ATHEROSCLEROSIS

Sologhashvili M., Kakauridze N., Kiphshidze N., Guchua E.

National Center of Therapy, Tbilisi, Georgia

Atherosclerosis is a problem with which half of the cases of
death are connected in developed countries. Difficulties of
treatment of atherosclerotic kidney on its later stage face us
to find the methods of earlier diagnosis of nephrosclerosis.
Nevertheless of the fact that microalbuminuria is valued as
a marker of kidney damage and as an early prognostic factor
of target organs in atherosclerosis. Only several works ex-
ists dealing with lipid disorders which are caused by micro-
albuminuria in patients with atherosclerosis.

The aim of this work was to determine the relationship
between lipid spectrum and microalbuminuria in patients
with atherosclerosis.

33 male and female patients with the diagnosis of athero-
sclerosis have been examined (IHD, stroke). The con-
trol group consisted of 9 people, the average age of
them was 53.

r=0,56

r=0,55

МÀÓ/ ХС ЛПÍП МÀÓ/ОХ

Äèàãðàììà 2. Êîððåëÿöèîííàÿ ñâÿçü ìåæäó ÌÀÓ è ÕÑ ËÏÍÏ
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Microalbuminuria was found in 40 % of the patients under
60 and 59.5% in elderly age. The level of microalbuminuria
greatly depends on age and we meet this disease in elderly
people more frequently than in young people.

According to our observation, microalbuminuria revealed
in 87% of the people with atherosclerosis and hyperten-
sion and only in 13% of those patients without arterial
hypertension.

According to the results of clinical materials, in patients
with atherosclerosis positive correlation was revealed be-
tween microalbuminuria and total cholesterol. The strong
correlation was observed between microalbuminuria  and
low density lipoproteins (LDL).

Microalbuminuria may be considered as the marker of ar-
tery damage reflecting the general vascular damage.

Key words: microalbuminuria, lipid specrtum, aterosclerosis
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ÐÎËÜ ÄÎÊÑÎÐÓÁÈÖÈÍÀ Â ÐÅÌÎÄÅËÈÐÎÂÀÍÈÈ ËÅÂÎÃÎ ÆÅËÓÄÎ×ÊÀ
Ó ÁÎËÜÍÛÕ ÍÅÕÎÄÆÊÈÍÑÊÈÌÈ ËÈÌÔÎÌÀÌÈ
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Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà âíóòðåííèõ áîëåçíåé ¹3

Àíòèáèîòèêè èç ãðóïïû àíòðàöèêëèíîâ (äîêñîðóáèöèí,
ýïèðóáèöèí è äð.), øèðîêî ïðèìåíÿåìûå ó ïàöèåíòîâ
ñ íåõîäæêèíñêèìè ëèìôîìàìè â ñîñòàâå ðàçëè÷íûõ
ñõåì ïîëèõèìèîòåðàïèè, íåðåäêî âûçûâàþò èçìåíåíèÿ
ñòðóêòóðû è ãåîìåòðèè ëåâîãî æåëóäî÷êà (ËÆ), èìå-
íóåìûõ “ðåìîäåëèðîâàíèåì ËÆ” [1]. Ýòè èçìåíåíèÿ,
÷àñòî ïðåäøåñòâóþò êëèíè÷åñêîìó ïðîÿâëåíèþ ñåð-
äå÷íîé íåäîñòàòî÷íîñòè, ìîãóò ñàìîñòîÿòåëüíî óñóãóá-
ëÿòü ñèñòîëè÷åñêóþ è äèàñòîëè÷åñêóþ äèñôóíêöèþ
ËÆ, îòðèöàòåëüíî âëèÿòü íà êà÷åñòâî æèçíè è âûæèâà-
åìîñòü áîëüíûõ [3].

Ïîâðåæäàþùèé ýôôåêò àíòðàöèêëèíîâûõ àíòèáèîòè-
êîâ ñâÿçûâàþò ñ ïðîöåññîì ñâîáîäíî-ðàäèêàëüíîãî
îêèñëåíèÿ [4], íàðóøåíèåì ïðîöåññà òðàíñêðèïöèè â
ÿäðàõ èëè îêèñëèòåëüíîãî ôîñôîðèëèðîâàíèÿ èç-çà ñâÿ-
çûâàíèÿ àíòðàöèêëèíîâûõ àíòèáèîòèêîâ ñ êàðäèîëèïè-
íîì âíóòðåííåé ìåìáðàíû ìèòîõîíäðèé [5]. Âñëåä-
ñòâèå ýòèõ ïðîöåññîâ ðàçâèâàåòñÿ ôèáðîç ìèîêàðäà,
óõóäøàþòñÿ ýëàñòè÷åñêèå ñâîéñòâà ñåðäå÷íîé ìûøöû
[2], ïðè ýòîì ñòðàäàåò êàê ñèñòîëè÷åñêàÿ, òàê è äèàñòî-
ëè÷åñêàÿ ôóíêöèÿ ËÆ.

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëàñü îöåíêà ñòðóêòóð-
íî-ôóíêöèîíàëüíîãî ñòàòóñà ðåìîäåëèðîâàíèÿ ëåâîãî
æåëóäî÷êà â äèíàìèêå ó áîëüíûõ íåõîäæêèíñêèìè ëèì-
ôîìàìè, êîòîðûå ïðèíèìàëè àíòèáèîòèêè ãðóïïû àí-
òðàöèêëèíîâ â ñîñòàâå ÑÍÎÐ ñõåìû ïîëèõèìèîòåðàïèè.

Ìàòåðèàë è ìåòîäû. Ïîä íàáëþäåíèåì íàõîäèëèñü 25
ïàöèåíòîâ ñ íåõîäæêèíñêèìè ëèìôîìàìè, ñðåäè íèõ -
– 15 (60%) æåíùèí è 10 (40%) ìóæ÷èí (ñðåäíèé âîçðàñò
39,19±2,53).

Ïàöèåíòû íå èìåëè ôàêòîðîâ ðèñêà ÈÁÑ è ïàòîëî-
ãèé ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû â àíàìíåçå. Îíè
áûëè îáñëåäîâàíû äâàæäû ñ 6 ìåñÿ÷íûì èíòåðâà-
ëîì. 2 ïàöèåíòà óìåðëè îò îñíîâíîãî çàáîëåâàíèÿ â
ïðîöåññå èññëåäîâàíèÿ. Ïàöèåíòû áûëè ðàçäåëåíû
íà 3 ãðóïïû: I ãðóïïó ñîñòàâèëè 5 ïàöèåíòîâ, êîòî-
ðûå íàõîäèëèñü íà õèìèîòåðàïèè äî ïåðâîãî îáñëå-
äîâàíèÿ è ïðèíèìàëè äîêñîðóáèöèí â ñóììàðíîé
äîçå 350mg/m2, à âî âòîðîì èññëåäîâàíèè ñóììàð-
íàÿ äîçà ñîñòàâèëà 500-550mg/m2. II è III ãðóïïû ñî-
ñòàâèëè ñîîòâåòñòâåííî 8 è 10 ïàöèåíòîâ, êîòîðûå
áûëè îáñëåäîâàíû äî è ïîñëå õèìèîòåðàïèè è ñóì-
ìàðíàÿ äîçà äîêñîðóáèöèíà ñîñòàâèëà 450mg/m2 è
200mg/m2 ñîîòâåòñòâåííî.

Êîíòðîëüíóþ ãðóïïó ñîñòàâèëè 12 îíêîëîãè÷åñêèõ ïà-
öèåíòîâ, êîòîðûå ïðîâîäèëè ìîíî-è ïîëèõèìèîòåðà-
ïèþ áåç àíòðàöèêëèíîâûõ àíòèáèîòèêîâ (ñð.âîçðàñò
39,75±3,1).

Âñåì îáñëåäîâàííûì âûïîëíÿëè ýõîêàðäèîãðàôèþ â
îäíîì è äâóõìåðíîì ðåæèìàõ, èìïóëüñíóþ äîïïëåð-
ýõîêàðäèîãðàôèþ.
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Ïîêàçàòåëü 
I ãðóïïà 

n=5 
P 

II ãðóïïà 
n=8 

P 
III ãðóïïà 

n=10 
P 

Êîíòðîëü 
n=12 

P 

Å (ñì/ñåê) 47,2±3,06 
82±0,55 

<0,001 
69,63±2,96 
47,63±2,65 

<0,001 
72,67±2,68 
72,56±2,74 

Íä 
68,08±1,23 
67,83±1,11 

Íä 

A(ñì/ñåê) 72,4±1,29 
31±0,71 

<0,001 
47,75±3,08 
77,75±2,33 

<0,001 
50,67±3,1 
50,14±3,2 

Íä 
47,67±1,03 
47,57±1,03 

Íä 

Å/A 
0,68±0,04 
2,64±0,05 

<0,001 
1,48±0,05 
0,6±0,02 

<0,001 
1,4±0,03 
1,39±0,03 

Íä 
1,43±0,02 
1,46±0,03 

Íä 

IVRT(ì/ñåê) 109±2,92 
59±1,87 

<0,001 
80,63±2,4 
116,8±2,1 

<0,001 
80,56±2,42 
80,56±2,44 

Íä 
82,08±1,3 

82,08±1,14 
Íä 

DT(ì/ñåê) 212,0±2,0 
136±2,45 

<0,001 
171,25±2,95 
216,25±2,63 

<0,001 
171,11±3,51 
171,11±3,51 

Íä 
172,5±3,05 
173,3±2,84 

Íä 

 

Òàáëèöà 1. Äàííûå äèàñòîëè÷åñêîé ôóíêöèè ËÆ â îñíîâíûõ è êîíòðîëüíûõ ãðóïïàõ

Òàáëèöà 2. Äàííûå ñèñòîëè÷åñêîé ôóíêöèè ËÆ â îñíîâíûõ è êîíòðîëüíûõ ãðóïïàõ

Ïîêàçàòåëü 
I ãðóïïà 

n=5 
P 

II ãðóïïà 
n=8 

P 
III ãðóïïà 

n=10 
P 

Êîíòðîëü 
n=12 

P 

ÌÆÏËÆ(ìì) 
12,2±0,2 
10,6±0,24 

<0,001 
8,5±0,19 

12,75±0,37 
<0,001 

8,78±0,15 
8,82±0,15 

Íä 
8,75±0,22 
8,78±0,22 

Íä 

ÇÑËÆ (ìì) 
12,6±0,24 
10,4±0,24 

<0,01 
9,38±0,26 
12,13±0,3 

<0,001 
8,79±0,15 
8,8±0,15 

Íä 
8,42±0,19 
8,5±0,23 

Íä 

ËÏ (ìì)  
36,6±0,51 
45,2±0,73 

<0,001 
32,63±0,8 

35,13±1,36 
Íä 

33,2±0,6 
33,3±0,62 

Íä 
35,5±0,36 

34,67±0,38 
Íä 

ÎÒÌËÆ (ìì) 
0,48±0,01 
0,27±0,01 

<0,001 
0,35±0,01 
0,55±0,03 

<0,001 
0,36±0,01 
0,37±0,01 

Íä 
0,35±0,01 
0,38±0,01 

Íä 

ÊÄÐËÆ(ìì) 
45,2±1,24 
64,2±1,59 

<0,001 
48,38±0,5 
42±0,91 

<0,001 
48,89±0,56 
48,83±0,51 

Íä 
49,75±0,51 
49,67±0,54 

Íä 

ÊÑÐËÆ(ìì) 
30,8±0,97 
49,4±2,42 

<0,001 
32,5±0,63 
27,25±0,7 

<0,001 
33,22±0,57 
33,11±0,51 

Íä 
33,92±0,50 

34±0,48 
Íä 

ÊÄÎËÆ(ìë) 
121,1±4,15 
192±16,77 

<0,005 
132,38±1,79 
119,75±2,29 

<0,001 
133,1±0,82 
133,5±0,82 

Íä 
131,58±1,52 
131,58±1,37 

Íä 

ÊÑÎËÆ(ìë) 
46,6±2,79 

108,4±13,59 
<0,005 

48,63±2,12 
41,25±2,14 

<0,05 
49,78±0,95 
49,67±0,94 

Íä 
50,25±1,19 
50,42±1,08 

Íä 

ÊÄÈËÆ(ìë/ì2) 
71±3,11 

113,2±8,83 
<0,005 

77,38±1,02 
70,13±1,38 

<0,001 
72,78±1,85 

73±1,93 
Íä 

76,58±1,84 
76,58±1,74 

Íä 

ÊÑÈËÆ(ìë/ì2) 
27,4±1,72 
63,6±7,15 

<0,005 
28,25±1,03 

24±1,09 
<0,02 

27,33±1,04 
27,33±1,05 

Íä 
29,25±1,1 

29,33±1,08 
Íä 

ÓÎËÆ (ìë) 
74,1±2,11 
83,6±3,19 

<0,05 
83,75±1,61 

78,5±1,7 
<0,05 

83,33±1,09 
83,44±1,04 

Íä 
79,3±1,02 

79,17±1,13 
Íä 

ÔÂËÆ (%) 
62±1,14 

44,2±2,35 
<0,001 

63,38±1,28 
65±1,2 

Íä 
62,56±0,73 
62,56±0,73 

Íä 
61,92±0,63 
62,83±0,67 

Íä 

%∆S (%) 
31,4±0,93 
23,2±2,11 

<0,01 
32,88±0,97 
34,5±1,13 

Íä 
32,22±0,68 
33,3±0,9 

Íä 
31,83±0,47 
32,58±0,36 

Íä 

ÌÎ (ë/ìèí) 
5,5±0,44 
7,04±0,73 

Íä 
6,1±0,38 
5,9±0,36 

Íä 
5,6±0,13 
5,63±0,14 

Íä 
5,65±0,22 
5,86±0,23 

Íä 

ÑÈ (ë/ìèí ì-2) 
3,2±0,21 
4,14±0,38 

Íä 
3,56±0,23 
3,44±0,22 

Íä 
3,08±0,07 
3,1±0,08 

Íä 
3,29±0,13 
3,39±0,13 

Íä 

ÌÌËÆ (ã) 
204±13,63 

305,4±10,18 
<0,001 

157±4,99 
203,5±5,34 

<0,001 
169,1±3,74 
170,4±3,57 

Íä 
166±5,8 

166,58±5,98 
Íä 

ÈÌÌËÆ(ã/ì2) 
115,8±6,05 
178,8±8,19 

<0,001 
91,88±3,24 
119,63±4,38 

<0,005 
92,89±3,02 
93,67±3,2 

Íä 
95,75±3,76 
95,92±3,7 

Íä 
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Èçó÷åíû ñëåäóþùèå ïîêàçàòåëè äèàñòîëè÷åñêîé ôóí-
êöèè ËÆ: ìàêñèìàëüíàÿ ñêîðîñòü ðàííåãî ïèêà äèàñ-
òîëè÷åñêîãî íàïîëíåíèÿ – E, ìàêñèìàëüíàÿ ñêîðîñòü
òðàíñìèòðàëüíîãî êðîâîòîêà âî âðåìÿ ñèñòîëû ëåâîãî
ïðåäñåðäèÿ – A, îòíîøåíèå E/A, âðåìÿ èçîâîëþìè÷åñ-
êîãî ðàññëàáëåíèÿ (IVRT), âðåìÿ çàìåäëåíèÿ ðàííåãî
äèàñòîëè÷åñêîãî íàïîëíåíèÿ (DT) è ïîêàçàòåëè ñèñòî-
ëè÷åñêîé ôóíêöèè ËÆ: êîíå÷íûé äèàñòîëè÷åñêèé
(ÊÄÐËÆ) è êîíå÷íûé ñèñòîëè÷åñêèé (ÊÑÐËÆ) ðàçìå-
ðû, êîíå÷íûé äèàñòîëè÷åñêèé (ÊÄÎËÆ) è êîíå÷íûé
ñèñòîëè÷åñêèé (ÊÑÎËÆ) îáú¸ìû è èíäåêñû (ÊÄÈËÆ,
ÊÑÈËÆ), óäàðíûé (ÓÎ) è ìèíóòíûé (ÌÎ) îáúåìû, óäàð-
íûé (ÓÈ) è ñåðäå÷íûé (ÑÈ) èíäåêñû, ôðàêöèÿ âûáðîñà
(ÔÂËÆ), ñòåïåíü óêîðî÷åíèÿ ïåðåäíå-çàäíåãî ðàçìå-
ðà ËÆ â ñèñòîëó (%DS), ìàññà ìèîêàðäà ëåâîãî æåëó-
äî÷êà (ÌÌËÆ) îïðåäåëÿëàñü ïî ôîðìóëå Devereux, ñ
ïîñëåäóþùèì âû÷èñëåíèåì èíäåêñà ìàññû ìèîêàðäà
ëåâîãî æåëóäî÷êà (ÈÌÌËÆ), òîëùèíà ìåææåëóäî÷-
êîâîé ïåðåãîðîäêè â äèàñòîëó (ÌÆÏËÆ), òîëùèíà çàä-
íåé ñòåíêè â äèàñòîëó (ÇÑËÆ), ïåðåäíå-çàäíèé ðàçìåð
ëåâîãî ïðåäñåðäèÿ (ËÏ), îòíîñèòåëüíàÿ òîëùèíà ìèî-
êàðäà (ÎÒÌËÆ).

Ñòàòèñòè÷åñêàÿ îáðàáîòêà äàííûõ ïðîâîäèëàñü ñ èñ-
ïîëüçîâàíèåì ïðîãðàììû SPSS10C.

Âñå çíà÷åíèÿ ïîêàçàòåëåé ïðåäñòàâëåíû â âèäå ñðåäíåé
âåëè÷èíû è åå îøèáîê (Ì±m). Äîñòîâåðíîñòü ðàçëè-
÷èé îïðåäåëÿëè ñ ïîìîùüþ êðèòåðèÿ t Ñòüþäåíòà. Ðàç-
ëè÷èÿ ñ÷èòàëè äîñòîâåðíûìè ïðè p<0,05.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Äàííûå äèàñòîëè÷åñêîé
è ñèñòîëè÷åñêîé ôóíêöèé ËÆ ïðåäñòàâëåíû â òàáëè-
öàõ 1 è 2.

Ó ïàöèåíòîâ I ãðóïïû ïåðâîíà÷àëüíî îòìå÷àëàñü äèàñ-
òîëè÷åñêàÿ äèñôóíêöèÿ ËÆ ïî òèïó “íåäîñòàòî÷íîé
ðåëàêñàöèè”. Ýòè ïîêàçàòåëè ìåíÿëèñü â çàâèñèìîñòè
îò ðàçâèòèÿ äèàñòîëè÷åñêîé äèñôóíêöèè ËÆ ïî “ðåñò-
ðèêòèâíîìó òèïó”: äîñòîâåðíîå óâåëè÷åíèå E,

, 
E/A,

óìåíüøåíèå A, IVRT, DT êàê â äèíàìèêå, òàê è â ñðàâíå-
íèè ñ êîíòðîëüíîé ãðóïïîé (p<0,001, p<0,001, p<0,01,
p<0,001, p<0,001, ñîîòâåòñòâåííî).

Ó ïàöèåíòîâ II ãðóïïû èìåëè ìåñòî äîñòîâåðíîå ñíè-
æåíèå E,

 
E/A, óâåëè÷åíèå A, IVRT, DT êàê â äèíàìèêå,

òàê è â ñðàâíåíèè ñ êîíòðîëüíîé ãðóïïîé (p<0,001,
p<0,001, p<0,001, p<0,001, p<0,001, ñîîòâåòñòâåííî).

Ó ïàöèåíòîâ III è êîíòðîëüíîé ãðóïï äèàñòîëè÷åñêàÿ
äèñôóíêöèÿ ËÆ íå îáíàðóæåíà.

Ó ïàöèåíòîâ I ãðóïïû èìåëè ìåñòî äîñòîâåðíîå óâåëè-
÷åíèå ÊÄÐËÆ, ÊÑÐËÆ, ÊÄÎËÆ, ÊÑÎËÆ, ÊÄÈËÆ,
ÊÑÈËÆ, ÓÎ, ÓÈ, MÌËÆ, ÈÌÌËÆ, ïåðåäíå-çàäíåãî
ðàçìåðà ËÏ, óìåíüøåíèå ÔÂËÆ, %DS è ÎÒÌËÆ êàê

â äèíàìèêå, òàê è â ñðàâíåíèè ñ êîíòðîëüíîé ãðóïïîé
(p<0,001, p<0,01, p<0,005, p<0,001, p<0,005, p<0,001, p<0,05,
p<0,001, p<0,001, p<0,001, p<0,001, p<0,005, p<0,05, ñîîò-
âåòñòâåííî). ÓÎ è ÑÈ óâåëè÷èëèñü íåäîñòîâåðíî.

Àíàëèç âûøåïåðå÷èñëåííûõ äàííûõ âûÿâèë êàðòèíó
ðåìîäåëèðîâàíèÿ ËÆ ïî òèïó “ýêñöåíòðè÷åñêîé ãèïåð-
òðîôèè”. Ïðèìå÷àòåëüíî, ÷òî ïîêàçàòåëè ñèñòîëè÷åñ-
êîé ôóíêöèè ËÆ â ìîìåíò ïåðâîãî èññëåäîâàíèÿ â ýòîé
ãðóïïå ñîîòâåòñòâîâàëè ðåìîäåëèðîâàíèþ ñåðäöà ïî
òèïó “êîíöåíòðè÷åñêîé ãèïåðòðîôèè”.

Ïðè îáñóæäåíèè ïîêàçàòåëåé ñèñòîëè÷åñêîé ôóíêöèè
II ãðóïïû ìû îáíàðóæèëè èçìåíåíèÿ ïî òèïó “êîíöåí-
òðè÷åñêîé ãèïåðòðîôèè” ËÆ: äîñòîâåðíîå óìåíüøå-
íèå ÊÄÐËÆ, ÊÑÐËÆ, ÊÄÎËÆ, ÊÑÎËÆ, ÊÄÈËÆ,
ÊÑÈËÆ, ÓÎ, ÓÈ, óâåëè÷åíèå ÌÆÏËÆ, ÇÑËÆ, ÌÌËÆ,
ÈÌÌËÆ, ÎÒÌËÆ êàê â äèíàìèêå, òàê è â ñðàâíåíèè ñ
êîíòðîëüíîé ãðóïïîé (p<0,001, p<0,001, p<0,01, p<0,005,
p<0,01, p<0,005, p<0,001, p<0,001, p<0,005, p<0,01, p<0,001,
ñîîòâåòñòâåííî). ÔÂ, %DS, ÓÎ, ÑÈ, ïåðåäíå-çàäíèé ðàç-
ìåð ËÏ èçìåíèëèñü íåäîñòîâåðíî.

Ó ïàöèåíòîâ III è êîíòðîëüíîé ãðóïï ïîêàçàòåëè ñèñòî-
ëè÷åñêîé ôóíêöèè ËÆ èçìåíèëèñü íåäîñòîâåðíî êàê â
äèíàìèêå, òàê è â ñðàâíåíèè äðóã ñ äðóãîì.

Àíàëèç ïîëó÷åííûõ äàííûõ ïîçâîëÿåò çàêëþ÷èòü, ÷òî
äîêñîðóáèöèí â ñóììàðíûõ äîçàõ 350-450mg/m2 âûçû-
âàåò ðàçâèòèå êîíöåíòðè÷åñêîãî ðåìîäåëèðîâàíèÿ ËÆ
è äèàñòîëè÷åñêóþ äèñôóíêöèþ ïî òèïó “íåäîñòàòî÷-
íîé ðåëàêñàöèè”. Óâåëè÷åíèå ñóììàðíîé äîçû äî 500-
550 mg/m2 ñîïðîâîæäàåòñÿ ðåìîäåëèðîâàíèåì ËÆ ïî
òèïó ýêñöåíòðè÷åñêîé ãèïåðòðîôèè è äèàñòîëè÷åñêîé
äèñôóíêöèè ïî “ðåñòðèêòèâíîìó òèïó”, âñëåäñòâèå
÷åãî ðàçâèâàåòñÿ ñåðäå÷íàÿ íåäîñòàòî÷íîñòü.

ËÈÒÅÐÀÒÓÐÀ

1. Êàïåëüêî Â.È., Õàòêåâè÷ À.Í. è äð. Íàñîñíàÿ ôóíê-
öèÿ è óëüòðàñòðóêòóðà ñåðäöà íà ðàííåé ñòàäèè àäðèà-
ìèöèíîâîé êàðäèîìèîïàòèè // Êàðäèîëîãèÿ. – 1997. - N1.
– C. 49-53.
2. Øåâ÷åíêî Þ.Ë., Áîáðîâ Ë.Ë. è äð. Èçìåíåíèå äèàñòî-
ëè÷åñêîé ôóíêöèè ëåâîãî æåëóäî÷êà ñåðäöà ó áîëüíûõ ñ
íåõîäæêèíñêèìè ëèìôîìàìè // Êàðäèîëîãèÿ. – 2001. - N9.
– C. 51-54.
3. Øòåãìàí Î.À., Òåðåùåíêî Þ.À. Ñèñòîëè÷åñêàÿ è äèàñòî-
ëè÷åñêàÿ äèñôóíêöèÿ ëåâîãî æåëóäî÷êà – ñàìîñòîÿòåëüíûå
òèïû ñåðäå÷íîé íåäîñòàòî÷íîñòè èëè äâå ñòîðîíû îäíîãî
ïðîöåññà? // Êàðäèîëîãèÿ. – 2004. - N2. – C. 82-86.
4. Nousiainen T., Yantunen E. et al. Natriuretic peptides as
markers of cardiotoxicity during doxorubicin treatment for
non-Hodgkin’s lymphoma // Eur. J. Haematol. – 1999. - N62.
– P. 135-141.
5. Singal P.K., Iliskovic N. et al. Adriamycin cardiomyopathy:
pathophysiology and prevention // Faseb. J. – 1997. - N11. –
P. 931-936.



GEORGIAN MEDICAL NEWS
No 12 (117) Äåêàáðü, 2004 ãîä

© GMN 47

SUMMARY

ROLE OF DOXORUBICIN FOR THE LEFT VENTRICLE
REMODELING IN PATIENTS WITH NON-HODGKIN’S
LYMPHOMA

Lartsuliani K., Kiknadze M., Napetvaridze R., Lortkipan-
idze M., Chaladze T.

Department of Internal Medicine ¹3, Tbilisi State Medi-
cal University

The aim of our study was to evaluate the role of antracyc-
lin antibiotics for development of the left ventricle remod-
eling in patients with non-Hodgkin’s lymphoma. 25 pa-
tients – 15 (60%) women and 10 (40%) men (average age
39,19±2,53) being on the CHOP polychemotherapy have
been investigated. 2 of them died during the process of
investigation because of the basic disease. A control group
was compiled of 12 oncological patients (average age
39,75±3,1), who were under chemotherapy and had not

received this antibiotic. The patients have been subject to
echocardiographic investigation on the basis of which the
indices of the left ventricle systolic and diastolic func-
tions have been studied in dynamics. The patients have
been divided into 3 groups. The investigation has showed
that diastolic dysfunction of restrictive type and left ven-
tricle remodeling of the “Eccentric Hypertrophy” type have
been identified in a group of patients after a cumulative
Doxorubicin dose of 500-550mg/m2. In the second group
“Concentric Hypertrophy” type of left ventricle remode-
ling and diastolic dysfunction – disorder of relaxation –
have been identified. The patients of this group received
the Doxorubicin at cumulative doses of 350-450mg/m2. The
cumulative dose in the third group of patients was 200mg/m2.
In this group and in the control group the systolic and
diastolic dysfunctions have not been identified.

Key words: doxorubicin, left ventricle remodeling, non-
Hodgkin’s lymphoma.

Ðåöåíçåíò: ä.ì.í., ïðîô. Í.Ì. Ýìóõâàðè

Íàó÷íàÿ ïóáëèêàöèÿ

THE ATORVASTATIN’S DOSE DEPENDING EFFECTS IN PATIENTS
WITH CAROTID ARTERY ATHEROSCLEROSIS

Beridze M.

Article presented by the member of the Georgian Academy of Sciences, Prof. N.N. Kipshidze, M.D.Ph.D.

The National Center of Therapy, Tbilisi, Georgia

The aim of this work was to study the dose depending
effects of Atorvastatin on lipid spectrum and vascular le-
sions. We have recruited patients at the Department of
Cardiology and at the Investigation Center of Atheroscle-
rosis of the National Center of Therapy of Georgia The
investigation was open label trial. The main criteria were
dislipidaemia and atherosclerotic lesions of carotid artery.
The patients were divided by the different doses of Ator-
vastatin (10mg, 20mg, 30mg.). Lipid spectrum and the
atherosclerotic lesion of carotid artery: intimae-media thick-
ness, atherosclerotic plaques height and plaque stabiliza-
tion were measured before and after treatment. Duration of
the study was 6 months.

The coronary heart disease (CHD) and the cerebral circu-
lation disorders (CCD) are the most frequent fatal diseases

in whole world [5,2,1]. These diseases have very high death
rate and they substantially decrease life quality and social
activity. The morphological bases of CHD and CCD are
the changes of coronary and cerebral vessels that cause
ischemic disorders in cardiomiocytes and cerebral cells.
Dislipidaemia is the main reason in pathogenesis of vas-
cular disorders: atherosclerotic plaques, endothelial pro-
liferation and stenosis [5, 3].

The main direction of the treatment and prevention of CHD
and CCD is to improve vascular physiological functions,
which include: cholesterol level, plaques stabilization, en-
dothelial proliferation and vessels stenosis correction [5,4,7].

The aim of this work was to study the dose depending ef-
fects of Atorvastatin on lipid spectrum and vascular lesion.
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Material and methods. Open label trial was performed
among patients at the Department of Cardiology and at
the Research Center of Atherosclerosis of the National
Center of Therapy of Georgia.

The main criteria were as follows: total cholesterol
(TC)>160mg/dl, low density lipoprotein - cholesterol
(LDLC)>100mg/dl, high density lipoprotein - cholesterol
(HDLC) <40mg/dl, triglycerides (TG) >150mg/dl and the
presence of atherosclerotic plaques in the carotid arteries,
visualized by triplex sonography method, on color Dop-
pler with the 7,5 MHz transducer on ,,SIEMENS SONO-
LINE ELEGTA’’ and additionally we used the other ultra-
sound Doppler “TOSHIBA”SH 140A.

There were 37 patients, age range 46-78, 24 males and 13
female, 18 patients had both CHD and CCD, 12 patients had
only CHD and 7 had CCD. The patients were divided by the
different doses of Atorvastatin. Choosing of the treatment
regimen was influenced by the economic factors.  One group
underwent treatment by 10mg atorvastatin daily, the sec-
ond 20mg and the third 30mg. The first group (10 mg) in-
cluded 16 patients, 7 males and 9 females, the second group
(20mg) included 12 patients, 9 males and 3 females and the
third group (30mg), 9 patients, 8 males and 1 female.

At the beginning of the study different indices were in-
vestigated in the patients such as: biochemical analysis,
ECG, ultrasound investigation, Holter monitoring and blood
pressure measuring. Lipid spectrum was studied in the
blood serum using spectrophotometer “Janway 4500”. The
quantitative determination of TC was performed. TG was
determined by the enzyme method, while the content of
high density lipoprotein-cholesterol (HDLC) determined
after the precipitation LDLC and very low density lipopro-
tein using BIOLABO, France reagents. LDLC were calcu-
lated by Friedwald [3].

By using triplex sonography method [4] we were meas-
uring the intimae-media thickness, atherosclerotic
plaques height and plaque stabilization. After examina-
tion patients were given the suitable doses of Atorvas-
tatin 10mg, 20 mg, 30mg daily, orally. The study lasted
six months, patients were on ambulatory care during
this time. Every month in the patients was measured
blood lipids and after six months there were visualized
carotid arteries with the same method for checking the
intimae-media thickness, atherosclerotic plaques height
and stability.

Results and their discussion.

Table 1. 10 mg atorvastatin, daily, orally, during 6 moths

 TC (mg/dl) LDLC(mg/dl) HDLC(mg/dl) TG(mg/dl) VLDLC(mg/dl) 
Before 247,9±18,92 169,52±15,63 47,25±11,37 162±33,72 30,15±5,13 
After 174,1±25,74 90,9±23,01 56,7±8,43 132,35±35,64 26,45±7,24 

 
Table 2. 20 mg atorvastatin, daily, orally, during 6 moths

 TC (mg/dl) LDLC(mg/dl) HDLC(mg/dl) TG(mg/dl) VLDLC(mg/dl) 
Before 242,22±15,95 168,11±18,60 43,44±12,02 155±31,74 30,67±6,20 
After 142,56±21,26 70,67±11,41 48,11±10,13 118,44±20,96 23,78±4,12 

 
Table 3. 30 mg atorvastatin, daily, orally, during 6 moths

 TC (mg/dl) LDLC(mg/dl) HDLC(mg/dl) TG(mg/dl) VLDLC(mg/dl) 
Before 258,1±30,9 176,75±25,5 48±15,8 167,7±59,5 33,3±12,1 
After 122,25±23,9 61,5±11,36 40,3±11,45 102,15±23,59 20,45±4,7 

 

It was shown that atorvastatin improves lipid parame-
ters significantly and the lipid data improvement is di-
rectly correlated with the doses of Atorvastatin. The
most important is atorvastatin’s action on vascular le-
sion. We had measured plaque size (height), intima-
media thickness and stability indexes before and after
treatment. The plaque stability was measured in per-
cents; the height density areas were compared with

the full size of the plaque. Statistically significant im-
provement was observed in the third group (30mg/dai-
ly), in second group we observed the important im-
provement as well, but these data needs the further
investigation.

As for intima-media thickness the changes were not sig-
nificant, more time is need to improve this parameter.

 Plaque stability (%) Plaque size (height mm) 
Before 80,03±12,59 2,69±0,45 
After 95,69±3,47 2,52±0,32 

 

Table 4. Carotid artery improvement in III group (30mg)
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In all groups there were statistically significant (p<0.05)
improvement of liped data, so we can use the low doses of
Atorvastatin for the correction of lipid disorders. As for
vascular lesions the statistically confirmed (p<0.05) im-
provement we had only in the group where 30 mg dose
was used. So for long term treatment for significant effects
to improve vascular disorders we need the moderate dos-
es of Atorvastatin.

There were significant changes due to vascular lesions in
the second group (20mg) but the investigation is still in
process.
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ÐÅÇÞÌÅ

ÐÅÇÓËÜÒÀÒÛ ÏÐÈÌÅÍÅÍÈß ÐÀÇÍÛÕ ÄÎÇ ÀÒÎÐ-
ÂÀÑÒÀÒÈÍÀ Ó ÁÎËÜÍÛÕ ÀÒÅÐÎÑÊËÅÐÎÇÎÌ
ÑÎÍÍÛÕ ÀÐÒÅÐÈÉ

Áåðèäçå Ì.Ã.

Íàöèîíàëüíûé öåíòð òåðàïèè. Òáèëèñè

Îáñëåäîâàíû 37 áîëüíûõ àòåðîñêëåðîçîì ñîííûõ àðòå-
ðèé. Íàáëþäåíèå ïðîâîäèëîñü â òå÷åíèå 6-è ìåñÿöåâ.
Èçó÷àëèñü ïîêàçàòåëè ëèïèäíîãî ñïåêòðà áîëüíûõ, ïðè-
íèìàâøèõ ðàçëè÷íûå äîçû àòîðâàñòàòèíà  (10 ìã, 20 ìã,
30 ìã). Äàåòñÿ îöåíêà ðåãðåññèè àòåðîñêëåðîòè÷åñêîé
áëÿøêè â ñîííûõ àðòåðèÿõ (ðàçìåð áëÿøêè ìì, èíäåêñ
ñòàáèëüíîñòè % è èíòèìà-ìåäèà êîìïëåêñû, ìì).

Ðåçóëüòàòû èññëåäîâàíèÿ ïîêàçàëè, ÷òî ïðèìåíåíèå
àòîðâàñòàòèíà â äîçàõ 10 mg, 20 mg â ñóòêè âûçûâàåò
óëó÷øåíèå ëèïèäíûõ ïîêàçàòåëåé, îäíàêî ñ öåëüþ óëó÷-
øåíèÿ ñoñóäèñòîãî ïðîñâåòà ñîííûõ àðòåðèé ïîòðåáî-
âàëèñü áîëåå âûñîêèå äîçû àòîðâàñòàòèíà, ïîâûøåíèå
äîçû äî 30 ìã â ñóòêè îáåñïå÷èëî ñòàòèñòè÷åñêîå óëó÷-
øåíèå ëèïèäíûõ ïîêàçàòåëåé, óìåíüøåíèå ðàçìåðà
áëÿøêè è óâåëè÷åíèå ïðîñâåòà â ñîííûõ àðòåðèÿõ.

Key word: atherosclerosis, dyslipidemia, carotid arteries.

Íàó÷íàÿ ïóáëèêàöèÿ

ÕÀÐÀÊÒÅÐÈÑÒÈÊÀ ÔÓÍÊÖÈÎÍÀËÜÍÎÃÎ ÑÎÑÒÎßÍÈß ÙÈÒÎÂÈÄÍÎÉ ÆÅËÅÇÛ
Â ÇÀÂÈÑÈÌÎÑÒÈ ÎÒ ÅÅ ÎÁÚÅÌÀ Ó ÄÅÒÅÉ Ñ ÍÈÇÊÎÐÎÑËÎÑÒÜÞ

Êà÷àðàâà Ë.Ç., Êîïëàòàäçå Ê.Ã., Âèðñàëàäçå Ä.Ê.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò,
äåïàðòàìåíò êëèíè÷åñêîé ýíäîêðèíîëîãèè è ìåòàáîëèçìà

Ïðîáëåìà çàäåðæêè ðîñòà â äåòñêîì âîçðàñòå ÿâëÿåòñÿ
îäíîé èç àêòóàëüíûõ â ïåäèàòðèè. Ìíîãèå ýíäîêðèí-
íûå, ñîìàòè÷åñêèå, ãåíåòè÷åñêèå è õðîìîñîìíûå çà-
áîëåâàíèÿ ñîïðîâîæäàþòñÿ çàäåðæêîé ðîñòà. Âàæíåé-
øåé êëèíè÷åñêîé ïðîáëåìîé çàäåðæêè ðîñòà ó äåòåé
ÿâëÿåòñÿ äèôôåðåíöèàëüíàÿ äèàãíîñòèêà ðàçëè÷íûõ

âàðèàíòîâ íàíèçìà ñ öåëüþ îïðåäåëåíèÿ òî÷íîãî âàðè-
àíòà íèçêîðîñëîñòè, ïðîãíîçà çàáîëåâàíèé è, ñëåäîâà-
òåëüíî, òàêòèêè òåðàïèè.

Ðîëü ùèòîâèäíîé æåëåçû â ïðîöåññå ðîñòà îáùåèçâåñ-
òíà. Ýòîò âîïðîñ õîðîøî èçó÷åí ïðè ãèïîòèðåîçå è íå
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âûçûâàåò íèêàêèõ ñîìíåíèé. Îäíàêî â ëèòåðàòóðå íåò
äàííûõ î âçàèìîñâÿçè ïîêàçàòåëåé äèíàìèêè îáúåìà
ùèòîâèäíîé æåëåçû è ëèíåéíîãî ðîñòà ðåáåíêà. Ïî
íàøåìó ìíåíèþ, çàñëóæèâàþò âíèìàíèÿ òå ñëó÷àè,
êîãäà ó äåòåé ñ çàäåðæêîé ðîñòà îáúåì ùèòîâèäíîé
æåëåçû íà óðîâíå èëè íèæå ÐÎ3 (3-ÿ ïåðöåíòèëü) êî-
ëåáëåòñÿ îò 1 äî 2 SD èëè áîëåå, ò.å. ãèïîïëàçèÿ ùèòî-
âèäíîé æåëåçû äîñòîâåðíà.

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå âçàèìîñâÿçè
ìåæäó îáúåìîì ùèòîâèäíîé æåëåçû è ñêîðîñòüþ ëè-

íåéíîãî ðîñòà ó äåòåé ñ íèçêîðîñëîñòüþ, ó êîòîðûõ â
ðåçóëüòàòå ëàáîðàòîðíûõ îáñëåäîâàíèé íå óñòàíîâëåí
ñóáêëèíè÷åñêèé èëè êëèíè÷åñêèé ãèïîòèðåîç.

Ìàòåðèàë è ìåòîäû. Íàìè îáñëåäîâàíû ïàöèåíòû ñ
äèàãíîçîì ïåðâè÷íîé ñîìàòîòðîïíîé íåäîñòàòî÷íîñ-
òè, âòîðè÷íîé ñîìàòîòðîïíîé íåäîñòàòî÷íîñòè (â ðå-
çóëüòàòå ãèïîôèçýêòîìèè), ñèíäðîìà Øåðåøåâñêîãî-
Òåðíåðà è ãðóïïà äåòåé ñ îòñòàâàíèåì â ðîñòå áåç äå-
ôèöèòà ãîðìîíà ðîñòà (ÃÐ) -âñåãî 101 ïàöèåíò (ðàñïðå-
äåëåíèå ïî ãðóïïàì ïðåäñòàâëåíî â äèàãðàììå).
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Áåç äåôèöèòà ÃÐ. Ãðóïïà¹1

Ïåðâè÷íàÿ ñîìàòîòðîïíàÿ íåäîñòàòî÷íîñòü. Ãðóïïà ¹2.

Ñèíäðîì Øåðåøåâñêîãî-Òåðíåðà. Ãðóïïà ¹3

Âòîðè÷íàÿ ñîìàòîòðîïíàÿ íåäîñòàòî÷íîñòü. Ãðóïïà ¹4.

Äèàãðàììà 1. Ðàñïðåäåëåíèå áîëüíûõ ïî ýòèîëîãèè íèçêîðîñëîñòè

Âñåì äåòÿì áûëî ïðîâåäåíî îáñëåäîâàíèå, êîòîðîå
âêëþ÷àëî: àíàëèç êëèíè÷åñêèõ äàííûõ, îöåíêó ôèçè-
÷åñêîãî è ïîëîâîãî ðàçâèòèÿ, ðåíòãåíîãðàôèþ êèñòè
(êîñòíûé âîçðàñò), îïðåäåëåíèå ñîìàòîòðîïíîãî ãîð-
ìîíà (ÑÒÃ) íà ôîíå ñòèìóëÿöèîííûõ ïðîá ñ àðãèíè-
íîì è èíñóëèíîì, èíñóëèíîïîäîáíîãî ôàêòîðà ðîñòà 1
(ÈÐÔ-1) è ÈÐÔ-ñâÿçûâàþùåãî áåëêà-3 (ÈÐÔÑÁ-3), òè-
ðåîèäíûõ ãîðìîíîâ: òèðåîòðîïíîãî ãîðìîíà (ÒÒÃ),

îáùåãî òèðîêñèíà (Ò4) è ñâîáîäíîãî òèðîêñèíà (FÒ-4),
óëüòðàçâóêîâîå îáñëåäîâàíèå ùèòîâèäíîé æåëåçû.

Â I ãðóïïå ïàöèåíòîâ ñ äîñòîâåðíîé ãèïîïëàçèåé ùèòî-
âèäíîé æåëåçû è îòñòàâàíèåì â ðîñòå îòìå÷àëñÿ íîð-
ìàëüíûé óðîâåíü áàçàëüíîãî è ÑÃÐ, à òàêæå ÈÐÔ-1,
ÈÐÔÑÁ-3 è òèðåîèäíûõ ãîðìîíîâ. Âñå ýòè äàííûå ïðåä-
ñòàâëåíû â òàáëèöå 1.

Òàáëèöà 1. Êðèòåðèè îòáîðà äëÿ ïàöèåíòîâ ñ ôóíêöèîíàëüíûì ãèïîòèðåîçîì

1 Íîðìàëüíûé óðîâåíü áàçàëüíîãî è ñòèìóëèðîâàííîãî ÃÐ 
2 Íîðìàëüíûé óðîâåíü ÈÐÔ-1 è ÈÐÔÑÁ-3 
3 Ëàáîðàòîðíî ïîäòâåðæäåííûé ýóòèðåîç (îïðåäåëåíèå ÒÒÃ, Ò4 è FT4) 
4 Óëüòðàçâóêîâîå èññëåäîâàíèå ùèòîâèäíîé æåëåçû íà óðîâíå ÐÎ3 èëè < ÐÎ3 

 

№ 
Õðîíîëîãè÷åñêèé 

âîçðàñò 
Êîñòíûé 
âîçðàñò 

Îáъåì 
щèòîâèäíîé æåëåçû 

1 16,01 13,06 < ÐÎ3 
2 17,00 14,00 < ÐÎ3 
3 15,05 12,00 < ÐÎ3 
4 8,03 6,03 = ÐÎ3 
5 13,00 9,00 = ÐÎ3 
6 15,07 14,00 < ÐÎ3 
7 11,11 10,00 = ÐÎ3 
8 17,00 12,06 < ÐÎ3 
9 18,00 17,00 < ÐÎ3 

10 15,00 13,00 < ÐÎ3 
11 16,00 14,00 < ÐÎ3 
12 13,10 11,06 < ÐÎ3 

 

Òàáëèöà 2. Îáúåì ùèòîâèäíîé æåëåçû â ãðóïïå ïàöèåíòîâ áåç äåôèöèòà ÃÐ
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Â ýòîé ãðóïïå èçó÷åíû 12 ïàöèåíòîâ, èç íèõ ó 3-õ îáúåì
ùèòîâèäíîé æåëåçû íà óðîâíå ÐÎ3 è â 9 ñëó÷àÿõ íèæå
ÐÎ3. Õðîíîëîãè÷åñêèé âîçðàñò ñîñòàâèë, â ñðåäíåì, 14,5
ëåò. Âî âñåõ ñëó÷àÿõ îòìå÷àëîñü îòñòàâàíèå â êîñòíîì
âîçðàñòå (òàáëèöà 2).

Âî âñåõ ñëó÷àÿõ íàçíà÷åí L-òèðîêñèí.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Â ãðóïïå ïàöèåíòîâ áåç
äåôèöèòà ÃÐ (I ãðóïïà), íà ôîíå ëå÷åíèÿ L-òèðîêñè-
íîì, â äèíàìèêå îòìå÷àëîñü óâåëè÷åíèå îáúåìà ùèòî-
âèäíîé æåëåçû â ñðîêè îò 12 ìåñÿöåâ äî 48 ìåñÿöåâ. Íè

ðàçó íå áûë çàôèêñèðîâàí ìåäèêàìåíòîçíûé òèðåîòîê-
ñèêîç, â òî æå âðåìÿ óâåëè÷èëèñü ïàðàìåòðû ëèíåéíî-
ãî ðîñòà, â ñðåäíåì, íà 6 ñì±0,8 ñì.

II ãðóïïà – 60 ïàöèåíòîâ ñ ïåðâè÷íîé ñîìàòîòðîïíîé
íåäîñòàòî÷íîñòüþ. Ó 10 èç íèõ îòìå÷àëîñü ñî÷åòàíèå
ãèïîòèðåîçà è äåôèöèòà ÃÐ. Âî âñåõ ñëó÷àÿõ ïàðàëëåëü-
íî ñ ÃÐ áûëà íàçíà÷åíà çàìåñòèòåëüíàÿ òåðàïèÿ L-òè-
ðîêñèíîì. Ó îñòàëüíûõ 50 ïàöèåíòîâ îòìå÷àëñÿ ýóòè-
ðåîç. Ãèïîïëàçèÿ ùèòîâèäíîé æåëåçû ó 18 ïàöèåíòîâ
áûëà íèæå ÐÎ3, ó 3-õ ïàöèåíòîâ - íà óðîâíå ÐÎ3, ó 29
ïàöèåíòîâ - âûøå ÐÎ3.

 

60 ïàöèåíòîâ 
ñ ïåðâè÷íîé ñîìàòîòðîïíîé íåäîñòàòî÷íîñòüþ 

10 ïàöèåíòîâ ñ íåäîñòàòî÷íîñòüþ 
ÃÐ è ãèïîòèðåîçîì 

Îáúåì 
ùèòîâèäíîé æåëåçû 

< ÐÎ3 

50 ïàöèåíòîâ ñ ïåðâè÷íîé 
ñîìàòîòðîïíîé íåäîñòàòî÷íîñòüþ 

Îáúåì 
ùèòîâèäíîé æåëåçû 

< ÐÎ3 
=°ÐÎ3 
>°ÐÎ3 

 

26 ïàöèåíòîâ 
ñ ñèíäðîìîì Øåðåøåâñêîãî-Òåðíåðà 

5<ÐÎ3 

Îáúåì 
ùèòîâèäíîé æåëåçû 

21>ÐÎ3 

Ñõåìà 1. Îáúåì ùèòîâèäíîé æåëåçû ó ïàöèåíòîâ ñ
ïåðâè÷íîé ñîìàòîòðîïíîé íåäîñòàòî÷íîñòüþ

Íà ôîíå ëå÷åíèÿ áèîñèíòåòè÷åñêèì àíàëîãîì ãîð-
ìîíà ðîñòà â òå÷åíèå îäíîãî ãîäà â 10 ñëó÷àÿõ äî-
ñòîâåðíî óâåëè÷èëñÿ îáúåì ùèòîâèäíîé æåëåçû:
â òå÷åíèå 24-õ ìåñÿöåâ - ó 15 ïàöèåíòîâ, 18-è ìå-
ñÿöåâ - ó 11 ïàöèåíòîâ, 48 ìåñÿöåâ - ó 19-è. Íà ôîíå
ëå÷åíèÿ ÃÐ ãèïîòèðåîç ðàçâèëñÿ ó 9 ïàöèåíòîâ.

Ñîîòâåòñòâåííî, L-òèðîêñèí áûë íàçíà÷åí âî âñåõ
ñëó÷àÿõ.

III ãðóïïà – 26 ïàöèåíòîâ ñ ñèíäðîìîì Øåðåøåâñêîãî-
Òåðíåðà. Ó 5-è èç íèõ îáúåì ùèòîâèäíîé æåëåçû áûë
íèæå ÐÎ3, â îñòàëüíûõ ñëó÷àÿõ - áîëüøå ÐÎ3.

Ñõåìà 2. Îáúåì ùèòîâèäíîé æåëåçû ó ïàöèåíòîâ ñ ñèíäðîìîì Øåðåøåâñêîãî-Òåðíåðà
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Íà ôîíå ëå÷åíèÿ ÃÐ ãèïîòèðåîç ïðîÿâèëñÿ ó 6 áîëü-
íûõ  â ðàçíîå âðåìÿ: ó 2-õ - ñïóñòÿ  6 ìåñÿöåâ ïîñëå
ëå÷åíèÿ, ó 2-õ - ñïóñòÿ 12 ìåñÿöåâ, ó îäíîé - ñïóñòÿ 18
ìåñÿöåâ, ó îäíîé ïàöèåíòêè ñïóñòÿ 24 ìåñÿöà. Îáúåì
ùèòîâèäíîé æåëåçû ó âñåõ ïàöèåíòîê ñ ãèïîïëàçèåé
óâåëè÷èëñÿ.

IV ãðóïïà ïðåäñòàâëåíà òðåìÿ ïàöèåíòàìè ñî âòîðè÷-
íûì äåôèöèòîì ÃÐ (ïîñòîïåðàöèîííûé ïåðèîä â ðå-
çóëüòàòå îïóõîëè ãèïîôèçà). Ó íèõ çàìåñòèòåëüíàÿ òå-
ðàïèÿ òèðîêñèíîì ïðîâîäèëàñü ïàðàëëåëüíî ñ ãîðìî-
íîì ðîñòà. Âî âñåõ ñëó÷àÿõ îòìå÷àëîñü óâåëè÷åíèå îáúå-
ìà ùèòîâèäíîé æåëåçû è ëàáîðàòîðíîå ýóòèðåîèäíîå
ñîñòîÿíèå.

Âûâîäû. 1. Ñëåäóåò ïðåäïîëîæèòü, ÷òî îöåíêà ìîðôî-
ôóíêöèîíàëüíîãî ñîñòîÿíèÿ ùèòîâèäíîé æåëåçû ÿâ-
ëÿåòñÿ âàæíûì ôàêòîðîì â äèàãíîñòèêå ïðè÷èí íèçêî-
ðîñëîñòè.
2. Âíå çàâèñèìîñòè îò ãåíåçà íèçêîðîñëîñòè, ïðè íàëè-
÷èè ãèïîïëàçèè ùèòîâèäíîé æåëåçû íåîáõîäèìî ïðî-
âîäèòü àäåêâàòíóþ çàìåñòèòåëüíóþ òåðàïèþ òèðîêñè-
íîì äëÿ óëó÷øåíèÿ ëèíåéíîãî ðîñòà ïàöèåíòà.
3. Ïðèâåäåííûå íàìè äàííûå ïîêàçûâàþò, ÷òî ôóíêöè-

îíàëüíîå îòñòàâàíèå ùèòîâèäíîé æåëåçû â ðåçóëüòàòå
åå ãèïîïëàçèè ìîæåò îòðàçèòüñÿ íà ñêîðîñòè ëèíåéíî-
ãî ðîñòà åùå äî ïðîÿâëåíèÿ ñóáêëèíè÷åñêîãî è êëèíè-
÷åñêîãî ãèïîòèðåîçà. Äàííîå îáñòîÿòåëüñòâî ïîçâîëÿ-
åò âûñêàçàòü ïðåäïîëîæåíèå î íàëè÷èè ñòàäèè ôóíê-
öèîíàëüíîãî ãèïîòèðåîçà â ñëó÷àå ãèïîïëàçèè ùèòî-
âèäíîé æåëåçû, îòðàæàþùåéñÿ íà ñêîðîñòè ëèíåéíîãî
ðîñòà è, ñîîòâåòñòâåííî, òðåáóþùåé çàìåñòèòåëüíîé
òåðàïèè òèðîêñèíîì.
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SUMMARY

THYROID GLAND FUNCTION ACCORDING TO ITS VOLUME IN CHILDREN WITH GROWTH RETARDATION

Kacharava L., Koplatadze K., Virsaladze D.

Department of Endocrinology and Metabolism, Tbilisi State Medical University

The role of thyroid gland is well studied in children with
normal growth. Growth retardation due to hypothyroidism
is an example. In spite of this there is very few data about
the impact of thyroid gland volume on the linear growth
velocity, especially in cases of thyroid hypoplasia com-
bined with growth retardation.

We examined 101 patients with growth retardation. Among
them 60 patients with primary growth hormone deficiency
(GHD), 3 with secondary growth hormone deficiency, 26
with Turner syndrome and 12 with growth retardation with-
out growth hormone deficiency. In 35 patients (34,6%) sig-
nificant thyroid hypoplasia had been documented.

Thyroid gland volume should be measured in all cases of
growth retardation. In cases of thyroid hypoplasia in the
patients with growth retardation treatment with thyroxin
might be obligatory. Functional hypothyroidism in the
cases of thyroid hypoplasia might be a clinical stage ex-
isting before subclinical and clinical hypothyroidism man-
ifestation.

Key words: thyroid function, growth retardation, thyroid
hypoplasia.

Ðåöåíçåíò: ä.ì.í., ïðîô. Å.Ð. Ãèîðãàäçå
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Íàó÷íàÿ ïóáëèêàöèÿ

PROVIRAL DNA, PLASMA RNA AND CLINICAL STATUS IN HIV-1
INFECTED PATIENTS WITH AND WITHOUT MUTATIONS AT CODON 215

OF HIV REVERSE TRANSCRIPTASE GENE

Kamkamidze G., Frey H., Sullivant T., Charbonneau T.

Wadsworth Center for Laboratories and Research, New York State Department of Health, Albany, NY and Yonkers,
NY, USA; Department of Clinical Immunology, REA Rehabilitation Center, Tbilisi, Georgia

Current therapy of infection with Human Immunodeficien-
cy Virus type 1 (HIV-1) is based on combined use of anti-
retroviral drugs directed against two critical viral functions:
conversion of viral RNA into DNA by the HIV-1 reverse
transcriptase (RT) and processing of viral gag-pol polypro-
teins by HIV-1 protease [1].

Zidovudine (3’-azido-3’-deoxythymidine, ZDV, AZT), one
of the nucleoside analogue reverse-transcriptase inhibitors
(NRTIs), was the first drug shown to be effective for treat-
ment of HIV infection [2]. It has been reported that AZT
extends life expectancy and lowers the incidence and sever-
ity of opportunistic infections in patients with AIDS and
prolongs the disease-free interval in asymptomatic patients,
as well as increasing CD4+ cell count and reducing titer of
HIV-1 infectious particles in plasma [3]. Unfortunately, the
clinical and immunological benefits of ZDV therapy declines
over time and with prolonged therapy. Appearance of resis-
tant strains of HIV has been claimed to be the main cause for
the short-lived clinical benefit of antiretroviral therapy [4].

Development of resistance to ZDV has been associated with
specific mutations in the reverse transcriptase (RT) gene of
HIV, particularly at codons 41, 67, 70, 215 and 219 [5], of which
Thr-to-Phe/Tyr mutations at codon 215 are the most preva-
lent and important [6]. This mutation has been suggested as
the most critical step to development of high-level resistance
to ZDV [7]. Clinical significance of ZDV resistance is not yet
fully understood because the emergence of resistant HIV is
not associated with sudden clinical deterioration. Some re-
cent investigations, however, showed that ZDV resistance
induced by the mutation at codon 215 was a predictive marker
of the disease progression [8].

ZDV monotherapy currently has been largely withdrawn
in favor of combination therapies [1]. The impact of these
mutations on clinical evolution remains to be document-
ed, and routine follow up of drug resistance under combi-
nation therapy could become more difficult to monitor [9].

In our study it has been investigated whether the muta-
tion at codon 215 has an influence on the clinical status
and laboratory parameters in HIV-1 infected patients which

are on standard care and are treated by combination of
antiretroviral drugs.

Material and methods. The Cohort for analysis consisted
of 25 randomly choused HIV positive persons. Mean age
was 38.32 +/- 13.52 years. Whole blood specimens con-
taining EDTA were shipped at ambient temperature to the
New York State Department of Health, Wadsworth Center
Pediatric HIV PCR Testing Laboratory. Samples were cen-
trifuged at 1350 rpm for 10 min and plasma was collected
and stored at –700 C for quantitative RNA PCR assay.
Mononuclear cell DNA was isolated from the whole blood
using Ficoll separation and red blood cell lysis, followed
by treatment with proteinase K and a digestion buffer.

DNA PCR was performed according to previously published
method [10,11]. In brief, duplicate amplifications were per-
formed with 1mg of mononuclear cell DNA using the SK101/
145 primer pairs for 32 cycles. Liquid hybridization of the
product with 32P-labeled SK102 followed. PCR product-probe
hybrids were detected by electrophoresis and autoradiogra-
phy. Amplification was also performed with the b-globin primer
set PC03/04 to verify that sufficient target DNA was present
and that inhibitors of Taq polymerase were lacking in the
specimen. Autoradiographic band intensity was subjectively
graded (on a scale: 0, 1, 2, 3 or 4) and categorized either as
weak (score from 0 to 2) or strong (score 3-4) reactivity.

HIV-1 RNA was quantitated with the commercially avail-
able Amplicor HIV RNA PCR assay (Roche Diagnostic
Systems, Totowa, NJ) on 200 ml aliquots of plasma accord-
ing to manufacturer’s instructions. In brief, RNA was ex-
tracted from plasma using lyses reagent and isopropanol.
Extracted RNA was resuspended in 400 ml specimen dilu-
ent and 50 ml was used in the assay. Reverse transcription
and amplification were performed with biotinylated HIV-1
gag primers SK431/462. Colorimetric end product was de-
tected in a microwell plate coated with an HIV-specific
probe (SK102) or a QS specific probe (CP35). Serial dilu-
tions of amplicons allowed quantitative results over a large
dynamic range [11]. Appropriate positive and negative
controls have been run in each assay.  Viral load calcula-
tion has been performed by the equation:

HIV-1 Copies/ml  = (Total HIV OD / Total QS OD) x input QS copies x 40
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The detection of ZDV-associated mutations at codon 215
of the HIV-1 RT gene was performed using selective nest-
ed PCR [9] on 2 mg DNA extracted from uncultured periph-
eral blood mononuclear cells (PBMC). At the first amplifi-
cation step a fragment of 803 base pairs was amplified us-
ing the oligonucleotide primers A (5’- TTGGTTGCACTT-
TAAATTTCCCATTAGTCCTATT-3’) and NE1 (5’-CCTAC-
TAACTTCTGTATGTCATTGACAGTCCAGCT-3’. The
second amplification step was carried out using 10 ml of
10-fold dilutions of the pre-amplified sample and primers
to distinguish wild-type or mutant residues at codon 215. For
this purpose, primer B (5’-GGATGGAAAGGATCACC-3’) was
paired with either primer 3W (5’-ATGTTTTTTGTCTGGT-
GTGGT-3’) to identify the wild-type codon or primer 3M
(5’-ATGTTTTTTGTCTGGTGTGAA-3’) for identification
of the mutant codon. Appropriate positive (known wild
type or mutant from NIH Reagent Program), negative (HIV-
1 negative blood donors) and reagent (assay buffer) con-
trols were run in each assay. The second amplification
generated a 210 bp PCR product, which has been detected
on 2% agarose gels, visualized by ethidium bromide stain-
ing. A sample was considered as wild-type when PCR with
the wild-type primers, and not the mutant primers, was
able to amplify the pre-amplified material from the first PCR;
a sample was scored mutant when the PCR with the mu-
tant primers, and not the wild-type primers, was able to
amplify the pre-amplified material from the first PCR; and a
sample was judged to constitute a mixture of wild-type
and mutant when both PCR bands (one for wild, second
for mutant) were detected.

Nucleotide sequences were determined using the dideox-
ynucleotide chain-termination method [12]) on 721 bp. sec-
ond-round DNA PCR products from selected samples (n  =
4 in total, which included 2 controls: 1 with wild and 1 with
mutant strains and 2 samples of patients – 1 with wild and 1
with mutant type of codon 215 defined by codon 215 nested
DNA PCR assay) amplified by means of the primers:

X2 (5’-AACAATGGCCATTGACAGA-3’) and NE1 (5’-
CCTACTAACTTCTGTATGTCATTGACAGTCCAGCT-3’)
(Fig.1.A.).

Products of the sequencing reaction were resolved electro-
phoretically on an Applied Biosystems 377 Automated Se-
quencer and analyzed using programs developed by the Uni-
versity of Wisconsin Genetics Computer Group (GCG) [13].

Statistical analysis. Comparison of test results was per-
formed by the Fisher exact chi-square test for qualitative
data and by two independent sample t test for quantitative
data. Calculations were performed using computer soft-
ware SPSS 10.0.

Results and their discussion. Patients were categorized
as asymptomatic (those without any HIV-related symp-

toms) and symptomatic (those having opportunistic in-
fections, malignancies and/or neurological complications)
at the time of sampling

Significant correlation between viral load and intensity of
DNA PCR bands has been documented (r=0.51, p<0.05).

Of 25 investigated patients, codon 215 assay detected the
presence of wild-type (W) HIV-1 strain in 8 patients (32%),
Mutant (M) strain was detected in 8 patients (32%), mixture
of wild and mutant was revealed in 5 patients (20%). In 4
patients (6%) neither wild nor mutant strains were detected.

Out of the total cohort, only those patients whose complete
data were available have been chosen for the further analy-
sis. These patients were grouped according to the results of
the codon 215 assay. In the group 1 (n=12) patients having
mutant or mixture strains were isolated, while in the group 2
(n=8) those with only wild type HIV-1 were included.

Mean CD4+ count and CD4+/CD8+ ratio were slightly lower
in the group 1 comparing to the group 2, but the difference
was not statistically significant. Viral load and intensity of
DNA bands showed no significant difference when com-
paring group 1 to group 2. The more apparent difference
observed was the increased frequency of HIV related clin-
ical disorders (percentage of symptomatic vs. asymptom-
atic patients) in the group 1 vs. group 2. It has been re-
vealed, that patients showed presence of mutant HIV-1
strains were treated by antiretroviral therapy for a signifi-
cantly longer period than the patients showing only wild
HIV-1 strain (p<0.01), with no significant difference in the
overall duration of HIV infection (Fig.1).

The frequency of appearance of mutant HIV-1 strains were
calculated according to the level of viral load and CD4+
cell count. In the subgroup with low viral load (<10,000
cells/ml) the mutant strain was observed with the same
frequency as the wild strain, while in the subgroup with
high viral load (>10,000 cells/ml) frequency of presence of
mutant type of codon 215 was apparently higher than of
the wild type (Fig.2). The same, but a more weakly ex-
pressed tendency was observed while comparing the fre-
quency of appearance of mutant HIV-1 strains in the sub-
groups with low and high CD4+ cell count. The majority of
symptomatic patients from the investigated cohort (6 out
of 8,75%) fell in the subgroup of patients (n = 9) with coin-
cidence of both high viral load and the presence of mutant
strains (6 out of 9, 66,67%), while in the subgroup of pa-
tients (n=5) with wild type virus and high viral load there
was only one symptomatic patient (20%) (p=0,09).

A bimodal distribution of patients with mutant strains ac-
cording to the level of HIV RNA concentration has been
observed vs. unimodal in the patients with the wild strain
of HIV-1 (Fig.3).
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Comparison of the groups of patients with and without
mutations at codon 215 showed no statistically significant
difference in the values of so called “pseudoclinical mark-
ers” - viral load and CD4+ cell count as well as DNA PCR
band intensity or CD4+/CD8+ ratio. It may be suggested
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Fig.1. Percentage of symptomatic patients, duration of HIV infection and duration of antiretroviral
treatment in patients infected with wild and mutant types of HIV1
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Fig.3. Distribution of patients by the level of viral load (copies/ml)
for mutant and wild types of HIV1
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that only mutation at codon 215 may not be predictor of the
disease progression in HIV infected patients treated by com-
binations of antiretroviral drugs. Although the frequency of
progression of HIV1 infection from asymptomatic to symp-
tomatic stage was somewhat higher in the group 1.
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The rate of disease progression from asymptomatic to
symptomatic stage was higher in the subgroup with coin-
cidence of high viral load and mutant HIV strain in com-
parison with the subgroup of patients with coincidence of
high viral load and presence of the pure wild strain. This
fact could be due to some different factors, e.g. presence
of other mutations along with the mutation at the codon
215, development of syncitium-induced strain, different
expression of mutated region of HIV-1 proviral genome,
etc [5, 8, 14]. Investigation of wider spectrum of antiretro-
viral-related drug resistant mutations both in proviral DNA
and plasma RNA will help in clarification of drug resis-
tance mechanisms and in improvement of HIV patient man-
agement using genotypic drug resistance assays in clini-
cal practice.
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ÐÅÇÞÌÅ

ÏÐÎÂÈÐÓÑÍÀß ÄÍÊ, ÂÈÐÓÑÍÀß ÍÀÃÐÓÇÊÀ È
ÊËÈÍÈ×ÅÑÊÈÉ ÑÒÀÒÓÑ Ó ÂÈ×-ÈÍÔÈÖÈÐÈÂÀÍ-
ÍÛÕ ÁÎËÜÍÛÕ Ñ ÌÓÒÀÖÈÅÉ È ÁÅÇ ÌÓÒÀÖÈÈ Â
ÊÎÄÎÍÅ 215 ÃÅÍÀ ÐÅÂÅÐÑ-ÒÐÀÍÑÊÐÈÏÈÀÇÛ

Êàìêàìèäçå Ã.Ê., Ôðåé Ã., Ñàëëèâàí Ò., ×àðáîíàó Ò.

Íàó÷íî-èññëåäîâàòåëüñêèé Öåíòð Âîäñâîðñà, Îëáà-
íè, Íþ-Éîðê, ÑØÀ; Ðåàáèëèòàöèîííûé öåíòð, îòäå-
ëåíèå êëèíè÷åñêîé èììóíîëîãèè, Òáèëèñè

Âàðèàíòû âèðóñà èììóíîäåôèöèòà ÷åëîâåêà ñ ïîíè-
æåííîé ÷óâñòâèòåëüíîñòüþ ê àíòèðåòðîâèðóñíûì ëå-
êàðñòâåííûì ñðåäñòâàì âîçíèêàþò ïðè äëèòåëüíîì ëå-
÷åíèè ÂÈ×-èíôèöèðîâàííûõ ïàöèåíòîâ ýòèìè ïðåïà-
ðàòàìè, ÷òî â ñâîþ î÷åðåäü,ñíèæàåò èõ ëå÷åáíûé ýô-
ôåêò è ñïîñîáñòâóåò óñêîðåííîìó ïðîãðåññèðîâàíèþ
ÂÈ×-èíôåêöèè. Ìóòàöèÿ â êîäîíå 215 ãåíà ðåâåðñ-
òðàíñêðèïòàçû ÿâëÿåòñÿ îäíèì èç ñàìûõ ðàñïðîñòðà-
íåííûõ èçìåíåíèé â ãåíîìå âèðóñà, îïðåäåëÿþùèì  ðå-
çèñòåíòíîñòü ÂÈ× ê àíàëîãàì íóêëåîçèäîâ, â ÷àñòíî-
ñòè, ê Çèäîâóäèíó.

Íàìè èññëåäîâàíû 25 ÂÈ×-èíôèöèðîâàííûõ âçðîñëûõ
ïàöèåíòîâ, êîòîðûõ ëå÷èëè ñ èñïîëüçîâàíèåì êîìáè-
íàöèè òðåõ àíòèðåòðîâèðóñíûõ ïðåïàðàòîâ. Áîëüíûå
áûëè ðàññïðåäåëåíû ïî äâóì ãðóïïàì â çàâèñèìîñòè
îò ïðèñóòñòâèÿ ìóòàöèè â êîäîíå 215. Êîíöåíòðàöèÿ
ïðîâèðóñíîãî ÄÍÊ, âèðóñíàÿ íàãðóçêà è êîëè÷åñòâî
CD4+ ëèìôîöèòîâ íå îòëè÷àëèñü äîñòîâåðíî ìåæäó
ýòèìè äâóìÿ ãðóïïàìè. Ñòàòèñòè÷åñêè äîñòîâåðíàÿ
ðàçíèöà áûëà âûÿâëåíà ïî ÷àñòîòå êëèíè÷åñêèõ îñëîæ-
íåíèé è äëèòåëüíîñòè ëå÷åíèÿ.

Íàøè èññëåäîâàíèÿ ïîäòâåðæäàþò, ÷òî îïòèìàëüíî ïî-
äîáðàííàÿ êîìáèíàöèîííàÿ àíòèðåòðîâèðóñíàÿ òåðà-
ïèÿ ïîçâîëÿåò óñïåøíî óïðàâëÿòü ÂÈ× èíôåêöèåé â
êëèíè÷åñêîé ïðàêòèêå. Èññïîëüçîâàíèå ãåíîòèïíûõ ìå-
òîäîâ äëÿ îïðåäåëåíèÿ ìóòàöèé, ñâÿçàííûõ ñ ðåçèñòåí-
òíîñòüþ ê àíòèðåòðîâèðóñíûì ïðåïàðàòàì, ïîçâîëÿþò
ñâîåâðåìåííî è îïòèìàëüíî ïîäîáðàòü íóæíóþ ñõåìó
êîìáèíàöèîííîé àíòèâèðóñíîé òåðàïèè.

Key words: HIV, clinical status, codon 215, mutation.

Ðåöåíçåíò: ä.ì.í., ïðîô. À.Ç. Òåëèÿ
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Íàó÷íàÿ ïóáëèêàöèÿ
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Áåçàðàøâèëè Á.Ä.

Ëå÷åáíî-äèàãíîñòè÷åñêèé öåíòð “Äîì çäîðîâüÿ”

Áðîíõèàëüíàÿ àñòìà (ÁÀ) ÿâëÿåòñÿ îäíèì èç íàèáîëåå
ðàñïðîñòðàí¸ííûõ çàáîëåâàíèé äûõàòåëüíîé ñèñòåìû
â äåòñêîì âîçðàñòå. Ïî äàííûì ýêñïåðòîâ ÂÎÇ ïðèáëè-
çèòåëüíî 8-10% íàñåëåíèÿ ïëàíåòû â òîé èëè èíîé ìåðå
ñòðàäàþò ðàçëè÷íûìè ôîðìàìè óêàçàííîé ïàòîëîãèè
[GINA, 2003], ñðåäè íèõ 2,8-3,5% ïðèõîäèòñÿ íà ïîêàçà-
òåëè çàáîëåâàåìîñòè ñðåäè äåòñêîé ïîïóëÿöèè [1,3].
Óêàçàííàÿ òåíäåíöèÿ âîçðàñòàíèÿ çàáîëåâàåìîñòè ÁÀ
ó äåòåé â îäèíàêîâîé ñòåïåíè íàáëþäàåòñÿ êàê â ðàçâè-
òûõ, òàê è ðàçâèâàþùèõñÿ ñòðàíàõ ìèðà. Â Ãðóçèè çà
ïîñëåäíåå äåñÿòèëåòèå îòìå÷åíî áîëåå ÷åì 2-êðàòíîå
óâåëè÷åíèå (8,8%, âìåñòî 3,7%) ÷àñòîòû ðàñïðîñòðàíå-
íèÿ ñèìïòîìîâ îáîñòðåííîé ÁÀ ñðåäè äåòåé è ïîäðîñ-
òêîâ [1]. Âûøåóêàçàííûå ñòàòèñòè÷åñêèå äàííûå åùå
ðàç ïîä÷åðêèâàþò òîò ôàêò, ÷òî çàáîëåâàåìîñòü ÁÀ, ïî-
ìèìî ìåäèöèíñêîé, ÿâëÿåòñÿ âàæíîé ñîöèàëüíî-ýêîíî-
ìè÷åñêîé ïðîáëåìîé, ïðèâîäÿùåé ê ôîðìèðîâàíèþ
òàêèõ íåæåëàòåëüíûõ ðåçóëüòàòîâ, êàê óõóäøåíèå ïîêà-
çàòåëåé îáùåãî çäîðîâüÿ è êà÷åñòâà æèçíè äåòåé, âîç-
íèêíîâåíèå ðàííåé èõ èíâàëèäíîñòè è ñìåðòíîñòè, ïî-
íèæåíèå òðóäîñïîñîáíîñòè è ò.ä. [1]. Îñîáåííî íàñòî-
ðàæèâàåò òîò ôàêò, ÷òî, íàðÿäó ñ óâåëè÷åíèåì ïîêàçà-
òåëåé çàáîëåâàåìîñòè ó äåòåé, â ïðàêòèêå âñå ÷àùå
âñòðå÷àþòñÿ êëèíè÷åñêèå ôîðìû îáîñòðåííîé äåòñêîé
ÁÀ, ìàëîïîäâåðæåííûå òðàäèöèîííî ýôôåêòèâíûì
ñõåìàì öåëåíàïðàâëåííîé áðîíõîëèòè÷åñêîé òåðàïèè
(ò.å. óñïåøíîå ïðèìåíåíèå àäðåíîìèìåòè÷åñêèõ, àí-
òèãèñòàìèííûõ ñðåäñòâ íàðÿäó ñ ìåòèëêñàíòèíàìè, àí-
òèëåéêîòðèåíîâûìè è ìåìáðàíîñòàáèëèçèðóþùèìè
âåùåñòâàìè). Èìåííî ëîãè÷åñêèì ðåçóëüòàòîì äàííî-
ãî ôåíîìåíà ÿâëÿåòñÿ òåíäåíöèÿ, ñîãëàñíî êîòîðîé â
ïåäèàòðè÷åñêîé ïðàêòèêå âñå ÷àùå ïðèìåíÿþòñÿ êîð-
òèêîñòåðîèäû (ïðåèìóùåñòâåííî èõ òîïè÷åñêèå – èí-
ãàëÿöèîííûå ëåêàðñòâåííûå ôîðìû) ñ öåëüþ óñïåø-
íîãî ëå÷åíèÿ îáîñòðåííîé ÁÀ [6-8]. Ïî ìåõàíèçìó ôàð-
ìàêîëîãè÷åñêîãî äåéñòâèÿ êîðòèêîñòåðîèäû (ÊÑ) ÿâëÿ-
þòñÿ ìîùíûìè ïðîòèâîâîñïàëèòåëüíûìè ïðåïàðàòà-
ìè, îïîñðåäóþùèìè ñâîþ àêòèâíîñòü ÷åðåç èíäóêöèþ
ñïåöèôè÷åñêèõ ãåíîâ â ÿäðå êëåòêè-ìèøåíè ñ ïîñëåäó-
þùèì îáðàçîâàíèåì âûñîêîàêòèâíûõ ýôôåêòîðíûõ
áåëêîâ, ïîäàâëÿþùèõ àêòèâíîñòü ôîñôîëèïàçû À

2 
è,

òàêèì îáðàçîì, èíãèáèðóÿ îáðàçîâàíèå òàêèõ èçâåñò-
íûõ ìåäèàòîðîâ âîñïàëåíèÿ, êàêèìè ÿâëÿþòñÿ ïðîñòà-
ãëàíäèíû, ëåéêîòðèåíû è òðîìáîêñàíû [2,4]. Îäíèì èç
óêàçàííûõ ýôôåêòîðíûõ ïðîòåèíîâ ÿâëÿåòñÿ ëèïîêîð-
òèí-1 (ËÏÊ), íàëè÷èå â âûñîêèõ êîíöåíòðàöèÿõ öèðêó-
ëèðóþùèõ (ñûâîðîòî÷íûõ) àóòîàíòèòåë ê êîòîðîìó

áûëî ïðîäåìîíñòðèðîâàíî ó áîëüíûõ ðåâìàòîèäíûì
àðòðèòîì, ñèñòåìíîé êðàñíîé âîë÷àíêîé, à òàêæå ó
âçðîñëûõ “ñòåðîèäðåçèñòåíòíûõ” áîëüíûõ ÁÀ [4,5]. Áî-
ëåå òîãî, ñîãëàñíî ðåçóëüòàòàì äàííûõ èññëåäîâàíèé,
íàëè÷èå è êîíöåíòðàöèÿ óêàçàííûõ àóòîàíòèòåë ñ âû-
ñîêîé äîñòîâåðíîñòüþ êîððåëèðîâàëè ñ òÿæåñòüþ òå-
÷åíèÿ çàáîëåâàíèÿ, à òàêæå ýôôåêòèâíîñòüþ ïðîâîäè-
ìîãî ëå÷åíèÿ [4].

Èñõîäÿ èç âûøåñêàçàííîãî, öåëüþ íàøåãî èññëåäîâà-
íèÿ ÿâèëîñü âûÿâèòü àóòîèììóííûå íàðóøåíèÿ ó äå-
òåé, áîëüíûõ ÁÀ, íóæäàâøèõñÿ â ïåðèîä îáîñòðåíèÿ â
ëå÷åíèè êîðòèêîñòåðîèäàìè, îïðåäåëèòü íàëè÷èå
àóòîàíòèòåë ê ëèïîêîðòèí-1 è óñòàíîâèòü ó äàííîãî êîí-
òèíãåíòà áîëüíûõ ò.í. ýíäîãåííóþ ñòåðîéäíóþ íåäîñòà-
òî÷íîñòü.

Ìàòåðèàë è ìåòîäû. Ïîä íàáëþäåíèåì íàõîäèëèñü 54
äåòåé îáîèõ ïîëîâ (26 ìàëü÷èêîâ è 28 äåâî÷åê) áîëüíûõ
ÁÀ. Âîçðàñò áîëüíûõ êîëåáàëñÿ â ïðåäåëàõ 5-13 ëåò (â
ñðåäíåì 7,9±4,6 ëåò). Âñåì áîëüíûì íàðÿäó ñ îáùåêëè-
íè÷åñêèì îáñëåäîâàíèåì ïðîâîäèëè ñïåöèôè÷åñêóþ
àëëåðãîäèàãíîñòèêó ñ ïðèìåíåíèåì êàê in vivo, òàê è in
vitro ìåòîäîâ òåñòèðîâàíèÿ. Ó âñåõ îáñëåäîâàííûõ áîëü-
íûõ â ïåðèîä íàáëþäåíèÿ îòìå÷àëàñü ôàçà îáîñòðåíèÿ
ÁÀ. Ñ öåëüþ êóïèðîâàíèÿ àñòìàòè÷åñêèõ ïðèñòóïîâ, à
òàêæå ïîääåðæàíèÿ êîíòðîëÿ íàä çàáîëåâàíèåì, âñåì
áîëüíûì ïðîâîäèëîñü ëå÷åíèå ìåòèëêñàíòèíàìè, β-
ìèìåòèêàìè è äð. áðîíõîëèòè÷åñêèìè ñðåäñòâàìè.
Èíãàëÿöèîííûå ÊÑ (â íàøåì èññëåäîâàíèè - áåêëîìå-
òàçîíà äèïðîïèîíàò è ôëþòèêàçîíà ïðîïèîíàò; 250-
500 ìêã ñóòî÷íîé äîçû) íàçíà÷àëèñü ïðè íàäîáíîñòè
áåç îãðàíè÷åíèé (îñíîâûâàÿñü íà äàííûõ ôèçèêàëüíî-
ãî, ïèêôëîóìåòðè÷åñêîãî è ñïèðîìåòðè÷åñêîãî ìåòî-
äîâ îáñëåäîâàíèÿ â äèíàìèêå) â ñîîòâåòñòâóþùèõ ïîä-
äåðæèâàþùèõ ñóòî÷íûõ äîçàõ. Â çàâèñèìîñòè îò âèäà
ïðîâîäèìîé òåðàïèè âñå îáñëåäîâàííûå äåòè áûëè ðàç-
äåëåíû íà 2 ãðóïïû: äåòè, ïðèíèìàâøèå ÊÑ (ÊÑ-ãðóï-
ïà; 13 ìàëü÷èêîâ è 16 äåâî÷åê– âñåãî 29) è äåòè, íå íóæ-
äàâøèåñÿ â ÊÑ-ëå÷åíèè (êîíòðîëüíàÿ ãðóïïà; 12 ìàëü-
÷èêîâ è 13 äåâî÷åê – âñåãî 25). Íè îäèí èç îáñëåäîâàí-
íûõ ïàöèåíòîâ íå íàõîäèëñÿ íà ñïåöèôè÷åñêîé èììó-
íîòåðàïèè è íè ó îäíîãî èç íèõ íå íàáëþäàëîñü íàëè-
÷èå êàêîãî-ëèáî ñîïóòñòâóþùåãî îñòðîãî èëè õðîíè-
÷åñêîãî çàáîëåâàíèÿ. Âòîðóþ êîíòðîëüíóþ ãðóïïó ñî-
ñòàâèëè 18 ïðàêòè÷åñêè çäîðîâûõ äåòåé (10 ìàëü÷èêîâ è
8 äåâî÷åê) â âîçðàñòå îò 6 äî 12 ëåò.
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Ó âñåõ îáñëåäóåìûõ âåíîçíóþ êðîâü çàáèðàëè íàòîùàê,
äîâîäèëè äî ñâåðòûâàíèÿ è ïîñëå öåíòðèôóãèðîâàíèÿ
ñûâîðîòêó îõëàæäàëè äî -20°Ñ ñ öåëüþ èññëåäîâàíèÿ
öèðêóëèðóþùèõ àíòè - ËÏÊ àóòîàíòèòåë, âûÿâëÿåìûõ ñ
ïîìîùüþ ìîäèôèöèðîâàííîé ELISA òåõíîëîãèè. Âêðàò-
öå, êàæäàÿ ëóíêà ïëàñòèêîâîãî ìèêðîïëàíøåòà îáðà-
áàòûâàëàñü 100 ìêë 0,05Ì êàðáîíàò-áèêàðáîíàòíîãî
áóôôåðíîãî ðàñòâîðà, ñîäåðæàùåãî 1ìêã ðåêîìáèíàí-
òíîãî ËÏÊ-1 (Sigma Corp.:USA) íà êàæäóþ ëóíêó. Èí-
êóáàöèÿ ïðîâîäèëàñü â òå÷åíèå 18÷ ïðè 40Ñ. Ñïóñòÿ íå-
êîòîðîå âðåìÿ ëóíêè ïðîìûâàëèñü íåñêîëüêî ðàç è âêî-
íåö áëîêèðîâàëèñü ôîñôàòíî-áóôôåðíûì ñîëÿíûì
ðàñòâîðîì. Ñûâîðîòêè êðîâè, ïîëó÷åííûå îò áîëüíûõ
ðàçâîäèëè 1:20 ñ èñïîëüçîâàíèåì ôèçèîëîãè÷åñêîãî
ðàñòâîðà ñ ïîñëåäóþùåé èíêóáàöèåé ïðè 370Ñ â òå÷å-
íèå 1 ÷àñà. Ïîñëå èíêóáàöèè ëóíêè ïðîìûâàëèñü è îá-
ðàáàòûâàëèñü 1:1000 ðàçâåäåíèåì êðîëè÷üåãî ïðîòèâî-
÷åëîâå÷åñêîãî, ïîëèêëîíàëüíîãî àíòèòåëà êëàññà IgG
èëè êðîëè÷üåãî ïðîòèâî÷åëîâå÷åñêîãî, ïîëèêëîíàëü-
íîãî àíòèòåëà êëàññà IgM, êîíüþãèðîâàííîãî ñî ùå-
ëî÷íûì áóôôåðîì (Biogen Corp, USA). Ïîñëå íåñêîëü-
êèõ ïðîìûâàíèé öâåòîâîé ïîêàçàòåëü ãåíåðèðîâàëñÿ ñ
ïîìîùüþ äîáàâëåíèÿ äâóíàòðèåâîãî íèòðîôåíèëôîñ-
ôàòà. Àáñîðáöèþ â êàæäîé ëóíêå èçìåðÿëè ñ èñïîëüçî-
âàíèåì àâòîìàòè÷åñêîãî ELISA-reader (“FinLabs”) ïðè
äëèíå âîëíû 405 íì, à ðåçóëüòàòû èññëåäîâàíèÿ âûðà-
æàëè â ELISA åäèíèöàõ (ÅÅ). Äàííûå, ïîëó÷åííûå â õîäå
èññëåäîâàíèé, îáðàáàòûâàëèñü ñ èñïîëüçîâàíèåì t-òå-
ñòà Ñòüþäåíòà; òèòðû àíòè-ËÏÊ àóòîàíòèòåë èññëåäóå-
ìûõ ãðóïï áîëüíûõ ñðàâíèâàëèñü ñ ïîìîùüþ àíàëèòè-
÷åñêîãî ìåòîäà ëèíåàðíîé ðåãðåññèè.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ñîãëàñíî ðåçóëüòàòàì
ïðîâåäåííûõ ñïåöèôè÷åñêèõ àëëåðãîëîãè÷åñêèõ èññëå-
äîâàíèé (äåòàëüíûé àëëåðãîëîãè÷åñêèé àíàìíåç, êîæ-
íîå òåñòèðîâàíèå ñ ïðèìåíåíèåì ñïåöèôè÷åñêèõ àë-
ëåðãåíîâ, îïðåäåëåíèå in vitro ñûâîðîòî÷íîãî îáùåãî
è àëëåðãåí-ñïåöèôè÷åñêîãî IgE) ó 38 èç 54 îáñëåäîâàí-
íûõ áîëüíûõ äåòåé  áûëà äèàãíîñòèðîâàíà àòîïè÷åñêàÿ
ôîðìà ÁÀ, òîãäà êàê îñòàëüíûå 16 äåòåé áîëåëè íåàòî-
ïè÷åñêîé ôîðìîé ÁÀ. Òàêèì îáðàçîì, ïðè ïðîâåäå-
íèè äàííîãî èññëåäîâàíèÿ íàáëþäàåìûé êîíòèíãåíò
áîëüíûõ äåòåé èçó÷àëñÿ íà íàëè÷èå àíòè- ËÏÊ àóòîàí-
òèòåë â çàâèñèìîñòè íå òîëüêî îò âèäà ïðîâîäèìîé òå-
ðàïèè, íî è ñ ó÷åòîì êëèíèêî-ïàòîãåíåòè÷åñêîé ôîð-
ìû çàáîëåâàíèÿ ñ öåëüþ âûÿâëåíèÿ âîçìîæíîé êîððå-
ëÿöèè. Ñîãëàñíî ðåçóëüòàòàì ïðîâåäåííûõ èññëåäîâà-
íèé, ó äåòåé êîíòðîëüíîé ãðóïïû, áîëüíûõ àòîïè÷åñ-
êîé ôîðìîé ÁÀ, êîíöåíòðàöèÿ àíòè-ËÏÊ àóòîàíòèòåë
êëàññà G ñîñòàâèëà 28,2±7,9 ÅÅ (êîëåáàíèå 19-63), à äëÿ
êëàññà Ì - 34,7±9,1 ÅÅ (êîëåáàíèå 24-75). Â òîé æå êîíò-
ðîëüíîé ãðóïïå ó äåòåé áîëüíûõ íåàòîïè÷åñêîé ôîð-
ìîé ÁÀ ñîäåðæàíèå öèðêóëèðóþùèõ àíòè-ËÏÊ àóòî-
àíòèòåë êëàññà G ðàâíÿëîñü 33,7±7,3 ÅÅ (êîëåáàíèå 24-
78), à àóòîàíòèòåë êëàññà Ì – 29,9±6,8 ÅÅ (êîëåáàíèå 21-
59). Ïîëó÷åííûå äàííûå ñîäåðæàíèÿ ñûâîðîòî÷íûõ

àíòè-ËÏÊ àóòîàíòèòåë ó äåòåé êîíòðîëüíîé ãðóïïû,
áîëüíûõ ðàçëè÷íûìè ôîðìàìè, ôàêòè÷åñêè íå ðàçëè-
÷àëèñü îò àíàëîãè÷íûõ ïîêàçàòåëåé ïðàêòè÷åñêè çäî-
ðîâûõ äåòåé (êîíöåíòðàöèÿ àíòè-ËÏÊ àóòîàíòèòåë êëàñ-
ñà G – 34,2±6,9 ÅÅ, à äëÿ êëàññà Ì ñîîòâåòñòâåííî 37,4±8,5
ÅÅ). Â îòëè÷èå îò âûøåóêàçàííîãî, â ÊÑ-ãðóïïå áîëü-
íûõ äåòåé, íåçàâèñèìî îò ôîðìû çàáîëåâàíèÿ (â îáåèõ
ñëó÷àÿõ), íàáëþäàëîñü ñòàòèñòè÷åñêè äîñòîâåðíîå ïî-
âûøåíèå ñîäåðæàíèÿ ñûâîðîòî÷íûõ àíòè-ËÏÊ àóòîàí-
òèòåë îáåèõ êëàññîâ. À èìåííî, ó äåòåé ÊÑ - ãðóïïû,
áîëüíûõ àòîïè÷åñêîé ôîðìîé ÁÀ êîíöåíòðàöèÿ àíòè-
ËÏÊ àóòîàíòèòåë êëàññà G ñîñòàâèëà 218,9±47,6 ÅÅ (êî-
ëåáàíèå 96-363), à äëÿ êëàññà Ì - 194,8±49,8 ÅÅ (êîëåáà-
íèå 84-275). Â òîé æå ãðóïïå ó äåòåé áîëüíûõ íåàòîïè-
÷åñêîé ôîðìîé ÁÀ ñîäåðæàíèå öèðêóëèðóþùèõ àíòè-
ËÏÊ àóòîàíòèòåë êëàññà G ðàâíÿëîñü 237,7±57,3 ÅÅ (êî-
ëåáàíèå 94-278), à àóòîàíòèòåë êëàññà Ì – 209,4±46,9 ÅÅ
(êîëåáàíèå 102-259).

Òàêèì îáðàçîì, íà îñíîâàíèè ïðîâåäåííûõ íàìè èñ-
ñëåäîâàíèé ìîæíî çàêëþ÷èòü, ÷òî ó äåòåé áîëüíûõ ÁÀ,
â ïåðèîä îáîñòðåíèÿ íóæäàþùèõñÿ â ëå÷åíèè ñòåðîè-
äàìè, íåçàâèñèìî îò êëèíèêî-ïàòîãåíåòè÷åñêîé ôîð-
ìû çàáîëåâàíèÿ, â îòëè÷èå îò áîëüíûõ ÁÀ íå ïðèìå-
íÿâøèõ ÊÑ, à òàêæå ïðàêòè÷åñêè çäîðîâûõ äåòåé, íà-
áëþäàåòñÿ ñòàòèñòè÷åñêè äîñòîâåðíîå (ð<0,01) ïîâûøå-
íèå óðîâíÿ öèðêóëèðóþùèõ àíòè-ËÏÊ àóòîàíòèòåë  êëàñ-
ñîâ G è Ì. Ñîîòâåòñòâåííî, îáíàðóæåíèå ðàçëè÷íîãî
ñîäåðæàíèÿ ñûâîðîòî÷íûõ àíòè-ËÏÊ àóòîàíòèòåë â äâóõ
îáñëåäîâàííûõ ãðóïïàõ àñòìàòè÷åñêèõ äåòåé, ðàçëè÷àâ-
øèõñÿ ëèøü â ïîêàçàòåëÿõ ýôôåêòèâíîñòè ïðîâîäèìîé
òåðàïèè (è íóæäàþùèõñÿ â äîïîëíèòåëüíîì ëå÷åíèè
ñòåðîèäàìè), ñâèäåòåëüñòâóåò î òîì, ÷òî èíäóêöèÿ àóòîàí-
òèòåë ê ËÏÊ èãðàåò âàæíóþ ðîëü â ôîðìèðîâàíèè âîñ-
ïàëèòåëüíîãî ïîðàæåíèÿ áðîíõî-ëåãî÷íîãî òðàêòà ïðè
äåòñêîé ÁÀ è óêàçàííûå àíòèòåëà, íåñîìíåííî, ó÷àñòâó-
þò â ïðîöåññå âîçíèêíîâåíèÿ ýíäîãåííîé àäðåíàëîâîé
íåäîñòàòî÷íîñòè [2], ñëåäñòâèåì ÷åãî è ÿâëÿåòñÿ íåîá-
õîäèìîñòü ïðèìåíåíèÿ ýêçîãåííûõ ÊÑ ñ öåëüþ êóïè-
ðîâàíèÿ îáîñòðåíèÿ çàáîëåâàíèÿ. Âàæíûì ïðàêòè÷åñ-
êèì ðåçóëüòàòîì äàííîãî èññëåäîâàíèÿ ñëåäóåò ñ÷èòàòü
è òîò ôàêò, ÷òî îáíàðóæåíèå ïîâûøåííîé êîíöåíòðà-
öèè óêàçàííûõ àíòèòåë äëÿ îáîñòðåíèÿ ÁÀ ìîæåò ñëó-
æèòü äîñòîâåðíûì ïðîãíîñòè÷åñêèì êðèòåðèåì ïðè
îïðåäåëåíèè öåëåíàïðàâëåííîé ëå÷åáíîé òàêòèêè, à
òàêæå ïðèìåíåíèÿ êîðòèêîñòåðîèäîâ.
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SUMMARY

PREVALENCE OF AUTOIMMUNE DISORDERS IN CHILDREN WITH EXACERBATED
ASTHMA REQUIRING TREATMENT WITH STEROIDS

Bezarashvili B.

Therapeutic-diagnostic centre “Health House “, Tbilisi, Georgia

Fifty four asthmatic children with acute exacerbated asth-
ma were investigated for detection of concentration of
serum anti-lipocortin-1 autoantibodies using ELISA tech-
nology. Depending on the  treatment regimen all patients
were divided into 2 groups: patients controlling their asth-
ma without corticosteroids and patients requiring treat-
ment with inhaled steroids (Fluticasone and Beclometha-
sone) for achievement of remission. According to the re-
sults of study the levels of circulating anti-LPC antibodies
measured in asthmatic children without steroid treatment
were not significantly different in comparison with those

found in normal control subjects. Furthermore, the con-
centrations of both IgG and IgM antibodies to lipocortin-
1 were markedly higher in the group of children requiring
treatment with steroids, the difference was more pro-
nounced with IgG. No correlation was revealed with ato-
py, gender of patients and with the severity of disease.

Key words: Childhood asthma, corticosteroids, autoanti-
bodies, lipocortin-1.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ã.Ã. Ãóðãåíèäçå

Íàó÷íàÿ ïóáëèêàöèÿ

ÂËÈßÍÈÅ ÇÀÃÐßÇÍÅÍÍÎÉ ÌÛØÜßÊÎÌ ÑÐÅÄÛ
ÍÀ ÃÅÍÅÒÈ×ÅÑÊÈÉ ÀÏÏÀÐÀÒ ÄÅÒÅÉ È ÏÎÄÐÎÑÒÊÎÂ

Ãàãîøèäçå Ì.Â., Àíòåëàâà Ì.Î., Çåäãèíèäçå À.Ã.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà ãåìàòîëîãèè

Â ÕÕ âåêå â ñâÿçè ñ ðîñòîì óðîâíÿ æèçíè ðàçâèòèå èí-
äóñòðèè ïðîèçâåëî îòðèöàòåëüíîå âîçäåéñòâèå íà ýêî-
ëîãè÷åñêóþ ñèòóàöèþ. Çàãðÿçíåíèå îêðóæàþùåé ñðå-
äû îòõîäàìè ïðîèçâîäñòâà, áîëüøàÿ ÷àñòü êîòîðûõ ÿâ-
ëÿåòñÿ ìóòàãåííîé, âëèÿåò íà îðãàíèçì ÷åëîâåêà, ÿâëÿ-
ÿñü ïðè÷èíîé íåæåëàòåëüíûõ ïîñëåäñòâèé. Ìóòàãåíû,
â ïåðâóþ î÷åðåäü, âîçäåéñòâóþò íà ãåíåòè÷åñêèé àïïà-

ðàò, âûçûâàÿ öåëûé ðÿä çàáîëåâàíèé, â òîì ÷èñëå îíêî-
ëîãè÷åñêèå. Â ïîñëåäíèå ãîäû ñ áîëüøîé èíòåíñèâíîñ-
òüþ ïðîâîäÿòñÿ èññëåäîâàíèÿ, îïðåäåëÿþùèå âëèÿíèå
òÿæåëûõ ìåòàëëîâ íà æèâûå êëåòêè è îðãàíèçì â öåëîì.

Îñîáîå âíèìàíèå óäåëÿåòñÿ ìûøüÿêó è åãî ñîåäèíåíè-
ÿì [10]. Èçâåñòíî, ÷òî ìóòàãåííûå ñâîéñòâà ìûøüÿêà
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óâåëè÷èâàþò ÷àñòîòó íåêîòîðûõ íîçîëîãèé [6]. Â âûñî-
êîãîðíûé ðåãèîí Ãðóçèè Ðà÷à – Ëóõóíñêîå óùåëüå ÿâ-
ëÿåòñÿ èìåííî òåì ìåñòîì, ãäå â òå÷åíèå ìíîãèõ ëåò
ïðîèçâîäèëñÿ ìûøüÿê. Ñåãîäíÿ, íåñìîòðÿ íà ïðèîñòà-
íîâëåíèå åãî ïðîèçâîäñòâà, îòõîäû ñóùåñòâóþùåãî
ãîðíî-îáîãàòèòåëüíîãî çàâîäà õðàíÿòñÿ â õðàíèëèùàõ,
êîòîðûå ïîâðåæäåíû. Ñóùåñòâóþò ãèäðîãåîëîãè÷åñêèå
äàííûå [3] î òîì, ÷òî â ïðèðîäíûõ âîäàõ, âîçäóõå è ñïî-
êîéíûõ âîäàõ ðåê Ëóõóíñêîãî óùåëüÿ (ïî íàïðàâëåíèþ
òå÷åíèÿ ðåê), ñîäåðæàíèå ìûøüÿêà íàìíîãî ïðåâûøà-
åò ïðåäåëüíûå íîðìû.

Ñóùåñòâóþò äàííûå î òîì, ÷òî ê ìóòàãåíàì îñîáåííî
÷óâñòâèòåëüíûì ÿâëÿåòñÿ äåòñêèé îðãàíèçì [2].

Èñõîäÿ èç âûøåèçëîæåííîãî, èçó÷åíèå çàáîëåâàåìîñòè
äåòåé è ïîäðîñòêîâ, ïðîæèâàþùèõ â Ëóõóíñêîì óùåëüå,
èìååò èñêëþ÷èòåëüíîå çíà÷åíèå äëÿ óñòàíîâëåíèÿ êîððå-
ëÿöèè ìåæäó çäîðîâüåì äåòåé è ïîäðîñòêîâ è çàãðÿçíåíè-
åì ñðåäû ìûøüÿêîì. Äëÿ ðåøåíèÿ ýòîé ïðîáëåìû íåîá-
õîäèìî óáåäèòüñÿ â âîçäåéñòâèè ìûøüÿêà íà îðãàíèçì.

Â ðåçóëüòàòå âîçäåéñòâèÿ ìóòàãåíîâ, â òîì ÷èñëå ìû-
øüÿêà, íà ãåíåòè÷åñêèé àïïàðàò ïðîèñõîäèò ïîâðåæäå-
íèå ÄÍÊ, ÷òî  ïðîÿâëÿåòñÿ â öèòîãåíåòè÷åñêèõ íàðóøå-
íèÿõ. Ïîÿâëåíèå õðîìîñîìíûõ àáåððàöèé ïîäòâåðæäà-
åò ôàêò âîçäåéñòâèÿ ìóòàãåíîâ íà êëåòêè.

Ñóùåñòâóåò íåñêîëüêî ñëîæíûõ öèòîãåíåòè÷åñêèõ ìå-
òîäîâ [4,7,8,9,11], îäíàêî, â ïîñëåäíåå âðåìÿ ðàçðàáî-
òàí ñðàâíèòåëüíî ëåãêèé è äîñòóïíûé ìåòîä èçó÷åíèÿ
öèòîãåíåòè÷åñêèõ íàðóøåíèé â ýêñôîëèàòèâíûõ êëåò-
êàõ ïîñðåäñòâîì àíàëèçà ìèêðîÿäåð [1,5].

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü îïðåäåëåíèå âëèÿíèÿ çàãðÿç-
íåííîé ìûøüÿêîì ñðåäû íà ãåíåòè÷åñêèé àïïàðàò äåòåé è
ïîäðîñòêîâ, ïðîæèâàþùèõ â ìåñòàõ åãî ïðîèçâîäñòâà.

Ìàòåðèàë è ìåòîäû. Íàìè îáñëåäîâàíû 50 äåòåé è ïîä-
ðîñòêîâ, ïðîæèâàþùèõ â Ëóõóíñêîì óùåëüå (I ãðóïïà),
50 äåòåé è ïîäðîñòêîâ, ïðîæèâàþùèõ â Àìáðîëàóðè è
îêðåñòíûõ äåðåâíÿõ (II ãðóïïà). Äëÿ êîíòðîëÿ èññëåäî-
âàëè 25 äåòåé è ïîäðîñòêîâ øêîëüíîãî âîçðàñòà, ïðîæè-
âàþùèõ â ã. Òáèëèñè.

Èñïîëüçîâàëè ìåòîä àíàëèçà ìèêðîÿäåð â ýêñôîëèàòèâ-
íûõ êëåòêàõ ïîëîñòè ðòà, èçâåñòíûé êàê ìåòîä Ñòèõà (1982).

Çàáîð ìàçêà îñóùåñòâëÿëñÿ ñëåäóþùèì îáðàçîì: âíà-
÷àëå âîäîé ïðîïîëàñêèâàëè ïîëîñòü ðòà, çàòåì ñ âíóò-
ðåííåé ñòîðîíû ùåêè îêîëî íèæíåé ãóáû ìîêðûì äå-
ðåâÿííûì øïàòåëåì ïðîèçâîäèëñÿ ñîñêîá êëåòîê, êî-
òîðûå íàíîñèëè íà ïðåäìåòíîå ñòåêëî, ñóøèëè íà âîç-
äóõå è ôèêñèðîâàëè ðàñòâîðîì ýòèëîâîãî èëè ìåòèëî-
âîãî ñïèðòà ñ ëåäÿíîé óêñóñíîé êèñëîòîé â ñîîòíîøå-
íèè 3:1. Ïðåïàðàòû îêðàøèâàëè ïî ðåàêöèè Ôåëüãåíà ñ
îáðàáîòêîé â ðàñòâîðå 1N HCl ïðè êîìíàòíîé òåìïåðà-
òóðå â òå÷åíèå 2 ìèíóò, ñ ïîñëåäóþùèì ãèäðîëèçîì â
ðàñòâîðå 1N HCl ïðè 60 î Ñ; çàòåì îïÿòü ïîìåùàëè â
ðàñòâîð 1N HCl êîìíàòíîé òåìïåðàòóðû, îêðàøèâàëè
ðåàêòèâîì Øèôà ñ ïîñëåäóþùèì ïåðåêðàøèâàíèåì
ëèõòãðþíîì. Â òå÷åíèå ãîäà ïîñðåäñòâîì ìèêðîñêîïà
àíàëèçèðîâàëèñü ýêñôîëèàòèâíûå êëåòêè òîëüêî â òîì
ñëó÷àå, êîãäà êëåòêè ðàñïîëàãàëèñü îäíèì ñëîåì, à ìèê-
ðîÿäðà ó÷èòûâàëèñü â òîì ñëó÷àå, êîãäà: îíè íàõîäè-
ëèñü â öèòîïëàçìå êëåòêè; ÿäðî êëåòêè è ìèêðîÿäðà ðàñ-
ïîëàãàëèñü â îäíîì îïòè÷åñêîì ïîëå; öâåò è ñòðîåíèå
îñíîâíîãî ÿäðà è ìèêðîÿäåð áûëè îäèíàêîâûìè èëè
öâåò ìèêðîÿäðà ïî ñðàâíåíèþ ñ öâåòîì ÿäðà áûë ñâåò-
ëåå, íî íè â êîåì ñëó÷àå íå òåìíåå; ìèêðîÿäðà èìåëè
êðóãëóþ ôîðìó; ãðàíèöà ìèêðîÿäåð ÷åòêî âûðèñîâû-
âàëàñü è âûäåëÿëàñü èç ÿäðà êëåòêè.

Â çàâèñèìîñòè îò êà÷åñòâà ïðåïàðàòà èçó÷àëè îò 500 äî
1000 êëåòîê. Ïðîâîäèëñÿ ó÷åò êîëè÷åñòâà êëåòîê, ñîäåð-
æàùèõ ìèêðîÿäðà è êîëè÷åñòâà ìèêðîÿäåð â êëåòêàõ,
çàòåì ïåðåñ÷èòûâàëñÿ ðåçóëüòàò íà 1000 êëåòîê.  Äàí-
íûå îáðàáîòàíû ñîâðåìåííûì ìåòîäîì "âàðèàöèîí-
íàÿ ñòàòèñòèêà".

Ðåçóëüòàòû è èõ îáñóæäåíèå. Â Ëóõóíñêîì óùåëüå íàìè
èññëåäîâàíû 50 çäîðîâûõ øêîëüíèêîâ â âîçðàñòå îò 6 äî
18 ëåò (22 äåâî÷êè è 28 ìàëü÷èêîâ).

Ó âñåõ äåòåé è ïîäðîñòêîâ âûÿâëåíî îò 2 äî 35 ìèêðî-
ÿäåð íà 1000 êëåòîê. Â êëåòêàõ, êîòîðûå ñîäåðæàëè ìèê-
ðîÿäðà, â îñíîâíîì, íàñ÷èòûâàëîñü ïî îäíîìó ìèêðî-
ÿäðó. Òîëüêî ó 8 äåòåé â ìàçêå 16 êëåòîê îáíàðóæèëîñü
ïî 2 ìèêðîÿäðà. Ðàñïðåäåëåíèå êîëè÷åñòâà ìèêðîÿäåð
ó ìàëü÷èêîâ è äåâî÷åê áûëî, ïðàêòè÷åñêè, îäèíàêîâûì.
Âî âñåé ãðóïïå ïîäñ÷èòàíî 36123 êëåòêè, â êîòîðûõ áûëî
820 ìèêðîÿäåð. Â ýòîé ãðóïïå íà 1000 êëåòîê, â ñðåä-
íåì, ïðèõîäèëîñü 22,77+0,8. Âî âñåõ òðåõ äåðåâíÿõ Ëó-
õóíñêîãî óùåëüÿ ýòè äàííûå áûëè ïî÷òè àíàëîãè÷íû-
ìè (òàáëèöà 1).

Òàáëèöà 1. Ðàñïðåäåëåíèå ìèêðîÿäåð ó äåòåé è ïîäðîñòêîâ,
ïðîæèâàþùèõ â Ëóõóíñêîì óùåëüå

Ìåñòî æèòåëüñòâà 
Êîëèчåñòâî ìèкðîяäåð â экñфîëèàòèâíûõ  

кëåòкàõ ðîòîâîй пîëîñòè m±tm 
Ëèõåòè 20,3±1 
Àáàðè 26,8±0,9 
Óðàâè 21,2±0,8 
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Â Àìáðîëàóðè è áëèçëåæàùèõ ñåëàõ (II ãðóïïà) èññëå-
äîâàíî òàêæå 50 øêîëüíèêîâ – 22 ìàëü÷èêà è 23 äåâî÷-
êè. Ïîäñ÷èòàíî âñåãî 29380 êëåòîê, â êîòîðûõ îáíàðó-
æåíî 132 ìèêðîÿäðà. Íà 1000 êëåòîê, â ñðåäíåì, ïðèõî-
äèëîñü 4,5±2,2 ìèêðîÿäðà. Íè â îäíîì ñëó÷àå íå îáíà-

ðóæåíî áîëåå 1 ìèêðîÿäðà, Êîëè÷åñòâî ìèêðîÿäåð êî-
ëåáàëîñü â ïðåäåëàõ îò 1 äî 10. Íå íàáëþäàëîñü íèêàêîé
ðàçíèöû ìåæäó äàííûìè ìàëü÷èêîâ è äåâî÷åê. Ðàñïðå-
äåëåíèå äàííûõ, ïîëó÷åííûõ ó äåòåé Àìáðîëàóðè è îê-
ðåñòíûõ ñåë ïðåäñòàâëåíî â òàáëèöå 2.

Òàáëèöà 2. Ðàñïðåäåëåíèå ìèêðîÿäåð ó äåòåé è ïîäðîñòêîâ,
ïðîæèâàþùèõ â Àìáðîëàóðè è îêðåñòíûõ ñåëàõ

Место жительства 
Количество микроядер в эксфолиативних  

клетках ротовой полости m±tm 
Цåñè 3,2±1,24 
Êâàöõóòè 3,8±1,24 
Àìáðîëàóðè 6,6±1,2 

 
Äëÿ êîíòðîëÿ íàìè îòîáðàíû 25 äåòåé è ïîäðîñòêîâ â
ãèìíàçèè  ¹6 Âàêèéñêîãî ðàéîíà ã. Òáèëèñè. Ó 16 èñ-
ñëåäîâàííûõ øêîëüíèêîâ ìèêðîÿäåð íå îáíàðóæåíî.
Â 1000 ïðîàíàëèçèðîâàííûõ êëåòêàõ, â ñðåäíåì, âñòðå-
÷àëîñü 2,3+1,32 ìèêðîÿäðà. Ýòè äàííûå ñîâïàäàþò ñ
òàêîâûìè äðóãèõ àâòîðîâ [1,18].

Èç ïîëó÷åííûõ íàìè äàííûõ îò÷åòëèâî âèäíî, ÷òî ó
äåòåé, ïðîæèâàþùèõ â Ëóõóíñêîì óùåëüå êîëè÷åñòâî
ìèêðîÿäåð â ýêñôîëèàòèâíûõ êëåòêàõ ïîëîñòè ðòà çíà-
÷èòåëüíî áîëüøå, ÷åì ó ïðîæèâàþùèõ â Àìáðîëàóð-

ñêîì ðàéîíå è åùå áîëüøå, ÷åì ó øêîëüíèêîâ ã. Òáè-
ëèñè.

×òî êàñàåòñÿ èññëåäóåìûõ íàìè ãðóïï, òî ñðàâíåíèå
ïîëó÷åííûõ äàííûõ âûÿâèëî ñòàòèñòè÷åñêè äîñòîâåð-
íóþ ðàçíèöó ìåæäó íèìè (ð<0,05).

Ïîëó÷åííûå íàìè äàííûå ñîïîñòàâëåíû òàêæå ñ ãèäðîãåî-
ëîãè÷åñêèìè ïîêàçàòåëÿìè î ñîñòàâå ìûøüÿêà â âîäàõ, ðå-
êàõ è â âîçäóõå âûøåóêàçàííûõ ðåãèîíîâ. Ñîñòàâ ìûøüÿêà â
ïðèðîäíûõ âîäàõ ïðåäñòàâëåí â òàáëèöå 3.

Òàáëèöà 3. Ñîñòàâ ìûøüÿêà â ïðèðîäíûõ âîäàõ

 Состав мышьяка мг -1 
Â ðåêå Ëóõóíè  105 
Â ðåêå Ðèîíè  40,2 
Â äðóãèõ ðåêàõ (â Òáèëèñè è òàê äàëåå) 9 
 

Â ðåçóëüòàòå ñîïîñòàâëåíèÿ óêàçàííûõ äàííûõ óñòàíîâ-
ëåíà êîððåëÿòèâíàÿ ñâÿçü ìåæäó ñîñòàâîì ìûøüÿêà â
ñðåäå è êîëè÷åñòâîì ìèêðîÿäåð â ýêñôîëèàòèâíûõ êëåò-
êàõ ïîëîñòè ðòà ς≈1(t>3).

Åñòåñòâåííî, ìîæíî ïðåäïîëîæèòü, ÷òî óâåëè÷åíèå
ìèêðîÿäåð â ýêñôîëèàòèâíûõ êëåòêàõ âûçâàíî è äðóãè-
ìè ìóòàãåíàìè, îäíàêî, ïîñêîëüêó â Ëóõóíå îñíîâíûì
èñòî÷íèêîì çàãðÿçíåíèÿ âûÿâëåí ìûøüÿê, ìû îñîáîå
çíà÷åíèå ïðèäàåì ãèäðîãåîëîãè÷åñêèì äàííûì ïî ñî-
ñòàâó ìûøüÿêà, êîòîðûå íà âûäåëåííûõ íàìè òåððèòî-
ðèÿõ äîñòàòî÷íî ðàçëè÷íûå.

Ïîëó÷åííûå äàííûå ïîçâîëÿþò çàêëþ÷èòü, ÷òî ðîñò
êîëè÷åñòâà ìûøüÿêà â îêðóæàþùåé ñðåäå âûçûâàåò
èçìåíåíèÿ ãåíåòè÷åñêîãî àïïàðàòà ó äåòåé è ïîäðîñò-
êîâ, ÷òî ïðîÿâëÿåòñÿ â ïîÿâëåíèè ìèêðîÿäåð â ýêñôî-
ëèàòèâíûõ êëåòêàõ.
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SUMMARY

INFLUENCE OF POLLUTED ENVIRONMENT BY AR-
SENIC ON GENETIC APPARATUS OF CHILDREN AND
ADULTS

Gagoshidze M., Antelava M., Zedginidze A.

Department of Hematology, Tbilisi State Medical Uni-
versity

Intensive development of some industrial branches in some
regions of Georgia induces pollution of environment by
heavy metals that have negative influence on the human
health. It’s well known that heavy metals having a muta-
genic effect can cause variety of diseased, including ma-
lignancies.

All mutagens first of all influence genetic apparatus, often
including chromosomal changes. In Lukhuni gorge for long
period there where mining points which induced pollution
of environment with their wastes. Most sensitive for mu-
tagenic ingredients are children, hence children where cho-
sen for our investigations. Cytogenetic  methods were used

to confirm rearrangement of chromosomal aberration. The
most effective method is comparatively new, easily availa-
ble and informative method, i.e. the study of micronuclei in
exfoliated cells.

The purpose of the work was to study levels of the micro-
nuclei in exfoliated cells in children and adults.

Populations around the territory of Arsenic mining com-
prised the first group, population living farther then 50 km
from this point (Ambrolauri and neighboring villages) com-
prised the second group. 50 healthy school children were
included in both groups. Tbilisi inhabitants -25 school
children of the same age where used as a control group.

Quantity of micronuclei in the first group was equal
22,77±0,8 per 1000 cells. In the second group it was 4,5+2,2
and 2,3+1,3 in the control group.

In persons from Lukhuni gorge micronuclei quantity was
high. By increasing of the distance from that point this
index was decreasing and it was extremely low in Tbilisi. It
has been revealed correlation between quantity of micro-
nuclei and amount of Arsenic in the water and air samples
from in the mentioned regions.

Key words: Arsenic, genetics, mutagen, micronuclei.

Ðåöåíçåíò: ä.ì.í., ïðîô. Í.Ø. Ìàíäæàâèäçå

Íàó÷íàÿ ïóáëèêàöèÿ

ÄÈÍÀÌÈÊÀ ÖÈÒÎÊÈÍÎÂ ÈË-1βββββ È ÔÍÎ-ααααα Â ÏÐÎÖÅÑÑÅ
ÈÌÌÓÍÎÌÎÄÓËßÖÈÈ ÏÐÈ ÁÐÎÍÕÎÝÊÒÀÒÈ×ÅÑÊÎÉ ÁÎËÅÇÍÈ Ó ÄÅÒÅÉ

Ãàèõàðàøâèëè Ò.Ç., Ãîãåáàøâèëè Í.Â., Ãâåòàäçå Ï.Ð.

Òáèëèññêàÿ ãîñóäàðñòâåííàÿ ìåäèöèíñêàÿ àêàäåìèÿ

Âàæíóþ ïðîáëåìó ñîâðåìåííîé äåòñêîé ïóëüìîíî-
ëîãèè ïðåäñòàâëÿåò õðîíèçàöèÿ ïàòîëîãè÷åñêîãî ïðî-
öåññà, ðàçâèâàþùàÿñÿ âñëåäñòâèå åñòåñòâåííîãî è èñ-
êóññòâåííîãî ïàòîìîðôîçà çàáîëåâàíèé. Â ïîñëåäíèå
ãîäû ýòî ïðèîáðåëî îñîáîå çíà÷åíèå. Ïàðàëëåëüíî
óìåíüøåíèþ ÷èñëà îñòðûõ è ïîäîñòðûõ ïíåâìîíèé,

âñå ÷àùå ñòàëè íàáëþäàòüñÿ âÿëîòåêóùèå, ðåöèäèâè-
ðóþùèå ïðîöåññû â ë¸ãêèõ, ïëîõî ïîääàþùèåñÿ îá-
ùåïðèíÿòîé àíòèáàêòåðèàëüíîé òåðàïèè. Ýòî îáóñ-
ëîâëåíî, ïðåæäå âñåãî, ñíèæåííîé ðåàêòèâíîñòüþ
îðãàíèçìà, âàæíåéøèìè ïðè÷èíàìè ÷åãî ÿâëÿþòñÿ
ðåçêîå óõóäøåíèå ýêîëîãè÷åñêîé ñèòóàöèè, â ÷àñòíî-
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ñòè: àíòðîïîãåííîå çàãðÿçíåíèå îêðóæàþùåé ñðåäû,
ýêñòðåìàëüíûå óñëîâèÿ æèçíè, êëèìàòîãåîãðàôè÷åñ-
êèå îñîáåííîñòè, äëèòåëüíûé ïðèåì ìåäèêàìåíòîâ,
îáëàäàþùèõ èììóíîñóïðåññèâíûìè ñâîéñòâàìè è
äð. [3]. Èçìåíåíèå ðåàêòèâíîñòè îðãàíèçìà îáóñëîâ-
ëåíî ñíèæåíèåì ôóíêöèîíàëüíîé àêòèâíîñòè èì-
ìóííîé ñèñòåìû. Ôîðìèðîâàíèþ èììóííîé íåäî-
ñòàòî÷íîñòè ïðè õðîíè÷åñêèõ íåñïåöèôè÷åñêèõ çà-
áîëåâàíèÿõ ë¸ãêèõ ñïîñîáñòâóåò äëèòåëüíàÿ ïåðñèñ-
òåíöèÿ áàêòåðèàëüíûõ è âèðóñíûõ âîçáóäèòåëåé, êîã-
äà ïîìèìî íåïîñðåäñòâåííîãî òîêñè÷åñêîãî âîçäåé-
ñòâèÿ ïàòîãåíà íà ñëèçèñòóþ îáîëî÷êó áðîíõîëåãî÷-
íîãî àïïàðàòà, îòìå÷àþòñÿ èçìåíåíèÿ èììóíèòåòà,
êîòîðûå âíà÷àëå íîñÿò çàùèòíûé õàðàêòåð è ñïîñîá-
ñòâóþò íåéòðàëèçàöèè âîçáóäèòåëÿ áëàãîäàðÿ êëåòî÷-
íûì è ãóìîðàëüíûì ðåàêöèÿì; â äàëüíåéøåì ïðî-
èñõîäèò ñíèæåíèå àêòèâíîñòè èììóíîêîìïåòåíòíûõ
êëåòîê è èõ ìåäèàòîðîâ. Â ðåçóëüòàòå ðàçâèâàþòñÿ
âòîðè÷íûå ïîðàæåíèÿ áðîíõîëåãî÷íîãî àïïàðàòà,
ïðåïÿòñòâóþùèå ôîðìèðîâàíèþ àäåêâàòíîãî èì-
ìóííîãî îòâåòà.

Âêëþ÷åíèå èììóíîêîððèãèðóþùèõ ñðåäñòâ â ñõåìó
êîìïëåêñíîãî ëå÷åíèÿ òåõ ñîìàòè÷åñêèõ áîëåçíåé, êî-
òîðûå ðàçâèâàþòñÿ íà ôîíå èììóíîëîãè÷åñêèõ íà-
ðóøåíèé, äàåò õîðîøèé êëèíè÷åñêèé ýôôåêò. Èññëå-
äîâàíèÿ ðÿäà àâòîðîâ ïîäòâåðæäàþò, ÷òî íà ñåãîä-
íÿøíèé äåíü 30% áîëüíûõ, èìåþùèõ ðàçíûå ïàòîëî-
ãèè, íóæäàþòñÿ â èììóíîêîððåêöèè è èììóíîðåà-
áèëèòàöèè [1,2].

Ìèåëîïèä îáëàäàåò âûñîêîé èììóíîìîäóëèðóþùåé
è ñòðåññîãðàíè÷èâàþùåé àêòèâíîñòüþ [4,5]. Îñíîâ-
íîé îñîáåííîñòüþ åãî äåéñòâèÿ ÿâëÿåòñÿ ñïîñîá-
íîñòü íàïðàâëåííîãî âîçäåéñòâèÿ íà îïðåäåë¸ííûå
êëåòêè-ìèøåíè, íà ïîâåðõíîñòè êîòîðûõ ýêñïðåññè-
ðóþòñÿ ñïåöèôè÷åñêèå ðåöåïòîðû ê äàííîìó ïåïòè-
äó. Ýêñïðåññèÿ ðåöåïòîðîâ, â ñâîþ î÷åðåäü, òåñíî
ñâÿçàíà ñ äðóãèìè áèîõèìè÷åñêèìè ðåàêöèÿìè, ïðî-
òåêàþùèìè â îðãàíèçìå, ÷òî îáåñïå÷èâàåò èõ ïîÿâ-
ëåíèå â íóæíûé ìîìåíò è íà ïîâåðõíîñòè ñîîòâåò-
ñòâóþùåé êëåòêè-ìèøåíè. Ýòî ïîëîæåíèå îïðåäåëÿåò
îäíî èç âàæíåéøèõ ñâîéñòâ ìèåëîïèäà - îí íàïðàâ-
ëåíî âîçäåéñòâóþò íà ïîâðåæäåííîå çâåíî èììóíè-
òåòà, ïðèâîäÿ èçìåíåííûå èììóíîëîãè÷åñêèå ïàðà-
ìåòðû ê íîðìå, íî íå äåéñòâóåò ïðè îòñóòñòâèè íà-
ðóøåíèé ôóíêöèè èììóííîé ñèñòåìû, ïîñêîëüêó íå
ïîëó÷àåò ðåöåïòîðíîãî ñèãíàëà äëÿ ñâÿçûâàíèÿ ñ êëåò-
êîé-ìèøåíüþ.

Öåëüþ ðàáîòû ÿâèëîñü èññëåäîâàíèå âëèÿíèÿ èììóí-
íîìîäóëÿòîðà, êîñòíî-ìîçãîâîãî ïðîèñõîæäåíèÿ, ìè-
åëîïèäà íà äèíàìèêó ïðîâîñïàëèòåëüíûõ öèòîêèíîâ
ÈË-1β è ÔÍÎ-α ó äåòåé ïðè áðîíõîýêòàòèåñêîé áî-
ëåçíè.

Ìàòåðèàë è ìåòîäû. Äëÿ ðåøåíèÿ ïîñòàâëåííîé çà-
äà÷è ïðîâåäåíî îáñëåäîâàíèå 96 áîëüíûõ äåòåé â âîç-
ðàñòå îò 7 äî 14 ëåò, â ôàçå îáîñòðåíèÿ ÁÝÁ. Âñå áîëü-
íûå îáñëåäîâàëèñü â ñòàöèîíàðå ñ èñïîëüçîâàíèåì
îáùåïðèíÿòûõ êëèíè÷åñêèõ, èíñòðóìåíòàëüíûõ,
ðåíòãåíîëîãè÷åñêèõ è ëàáîðàòîðíûõ ìåòîäîâ, âêëþ-
÷àÿ áðîíõî-ñêîïèþ, áðîíõîãðàôèþ, áàêòåðèîëîãè-
÷åñêîå èññëåäîâàíèå áðîíõèàëüíîãî ñîäåðæèìîãî,
à òàêæå ñïåöèàëüíûå èììóíîëîãè÷åñêèå ìåòîäû èñ-
ñëåäîâàíèÿ.

Èññëåäîâàíèå êîíöåíòðàöèè öèòîêèíîâ â ñûâîðîòêå
êðîâè, à òàêæå áðîíõîàëüâåîëÿðíîé ëàâàæíîé æèäêî-
ñòè (ÁÀËÆ) ïðîâåäåíî ìåòîäîì òâåðäîôàçíîãî èììó-
íîôåðìåíòíîãî àíàëèçà â ñèñòåìå áèäåòåðìèíàíòíîãî
îïðåäåëåíèÿ àíòèãåíà (ELISA) ñ ïðèìåíåíèåì ïåðîê-
ñèäàçû õðåíà â êà÷åñòâå èíäèêàòîðíîãî ôåðìåíòà. Ïðè-
ìåíÿëèñü òåñò-ñèñòåìû ïðîèçâîäñòâà ÎÎÎ “Öèòîêèí”
(Ñàíêò-Ïåòåðáóðã). Äàííûå òåñò-ñèñòåìû ïðåäñòàâëÿ-
þò ñîáîé “ñåíäâè÷” ìåòîä ñ èñïîëüçîâàíèåì ïàðû ìî-
íîêëîíàëüíûõ àíòèòåë (ìÀÒ), ëèáî ìÀÒ è ïîëèêëîíàëü-
íûõ ÀÒ (ïÀÒ).

Áîëüíûå áûëè ðàçäåëåíû íà 3 ãðóïïû. Â I ãðóïïó âîø-
ëè áîëüíûå ñ ÁÝÁ, ó êîòîðûõ îáîñòðåíèå ïðîöåññà áûëî
âûçâàíî ïíåâìîêîêêàìè (n=38), ó áîëüíûõ II ãðóïïû èç
áðîíõîàëüâåîëÿðíîé ëàâàæíîé æèäêîñòè âûäåëèëèñü
ñòðåïòî- è ñòàôèëîêîêêè (n=32), à ó áîëüíûõ III ãðóïïû
â ÁÀËÆ áûëè îáíàðóæåíû ðàçíûå, â îñíîâíîì ãðàì
(+) è (-) óñëîâíî ïàòîãåííûå ìèêðîáû è èõ àññîöèàöèè
(n=26). Â ãðóïïó êîíòðîëÿ âîøëè ïðàêòè÷åñêè çäîðî-
âûå äåòè (20 äåòåé) òîãî æå âîçðàñòà. Ó äåòåé êîíò-
ðîëüíîé ãðóïïû ÈË-1β è ÔÍÎ-α îïðåäåëÿëè â ñûâî-
ðîòêå êðîâè.

Âûÿâëåííûå íàðóøåíèÿ â öèòîêèíîâîì ñòàòóñå äåòåé
ñ ÁÝÁ ñâèäåòåëüñòâóþò î íåîáõîäèìîñòè âêëþ÷åíèÿ
èììóíîêîððåêòîðîâ íàïðàâëåííîãî äåéñòâèÿ â ñèñòå-
ìó êîìïëåêñíîé òåðàïèè. Ñ ýòîé öåëüþ, â çàâèñèìîñ-
òè îò ìåòîäà ëå÷åíèÿ, áîëüíûå âñåõ ãðóïï áûëè ïîä-
ðàçäåëåíû íà äâå ïîäãðóïïû. Â ïåðâîé ïîäãðóïïå
áîëüíûì ïðîâîäèëîñü ëå÷åíèå ïî ñòàíäàðòíîé ñõåìå
– àíòèáèîòèêè, ãîðìîíî-, âèòàìèíî- è èíôóçèîííàÿ
òåðàïèÿ, ñèìïòîìàòè÷åñêèå ñðåäñòâà, à áîëüíûì II
ïîäãðóïïû, íàðÿäó ñî ñòàíäàðòíûì ëå÷åíèåì, ïðîâî-
äèëîñü èììóíîìîäóëÿöèÿ ìèýëîïèäîì. 1,0 ìë. 0,3%
ìèýëîïèäà ââîäèëè â óãîë ëîïàòêè, âíóòðèìûøå÷íî,
÷åðåç äåíü, íà êóðñ 3-5 èíúåêöèé, à òàêæå èíòðàáðîí-
õèàëüíî, â î÷àãå âîñïàëåíèÿ. Ïîëó÷åííûå ðåçóëüòàòû
ïðèâåäåíû â òàáëèöàõ 1 è 2.

Êàê âèäíî èç òàáëèö, èñõîäíûå âåëè÷èíû â ïîäãðóïïàõ
áûëè îäèíàêîâû. Óðîâíè ïðîâîñïàëèòåëüíûõ öèòîêè-
íîâ ÈË-1β è ÔÍÎ-α áûëè âûñîêèìè êàê â ïëàçìå êðî-
âè, òàê è â ÁÀËÆ (òàáëèöû 1,2).
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Ïðè ñòàíäàðòíîé ñõåìå ëå÷åíèÿ àäåêâàòíàÿ ýòèîòðîï-
íàÿ òåðàïèÿ ïðèâîäèëà ê ðàçðåøåíèþ êëèíè÷åñêèõ
ñèìïòîìîâ çàáîëåâàíèÿ â òå÷åíèå 1-2 íåäåëü, íî âîñ-
ïàëèòåëüíûé ñòàòóñ, îöåíèâàåìûé ïî óðîâíþ Ñ-ðåàê-
òèâíîãî áåëêà, âñ¸ åù¸ ñîõðàíÿëñÿ. Óðîâíè ïðîâîñïà-
ëèòåëüíûõ öèòîêèíîâ ÈË-1β è ÔÍÎ-α  êàê â öèðêóëè-
ðóþùåé êðîâè, òàê è â ÁÀËÆ íà÷èíàëè ñíèæàòüñÿ,
îäíàêî íå äîñòèãàëè íîðìàëüíîãî óðîâíÿ. Ðàäèêàëü-
íûå ïîëîæèòåëüíûå èçìåíåíèÿ â äèíàìèêå öèòîêè-
íîâ áûëè ïîëó÷åíû ïðè äîïîëíåíèè ýòèîòðîïíîé -

òåðàïèè ìèýëîïåïòèäîì. Ñíèæåíèå óðîâíåé öèðêó-
ëèðóþùèõ öèòîêèíîâ íîñèëè áîëåå âûðàæåííûé õà-
ðàêòåð è ïðèáëèæàëèñü ê íîðìàëüíîìó óðîâíþ, âûç-
äîðîâëåíèå íàñòóïàëî ãîðàçäî áûñòðåå è ÷òî ãëàâíîå,
óêîðîòèëèñü ñðîêè àíòèáàêòåðèàëüíîé òåðàïèè äî 7
äíåâíîãî êóðñà.

Ðàçëè÷èÿ â äèíàìèêå èììóíîëîãè÷åñêèõ ïîêàçàòåëåé ó
äåòåé ñ ÁÝÁ ïðè ëå÷åíèè ñòàíäàðòíûìè ñõåìàìè è èì-
ìóíîìîäóëÿòîðîì, èõ âîññòàíîâëåíèå ïî÷òè äî íîð-

Òàáëèöà 1. Ñîäåðæàíèå ïðîâîñïàëèòåëüíûõ öèòîêèíîâ ÈË-1β è ÔÍÎ-α
â êðîâè äåòåé ñ ÁÝÁ äî è ïîñëå ëå÷åíèÿ

Òàáëèöà 2. Ñîäåðæàíèå ïðîâîñïàëèòåëüíûõ öèòîêèíîâ ÈË-1β è ÔÍÎ-α
â ÁÀËÆ ó äåòåé ñ ÁÝÁ äî è ïîñëå ëå÷åíèÿ

возбудитель  
количество 
наблюдений 

ИЛ-1β 
пг/мл 

ФНО-α 
пг/мл 

äî ñòàíäàðòíîãî ëå÷åíèÿ 20 83,17±2,38 41,52±1,26 
ïîñëå ñòàíäàðòíîãî ëå÷åíèÿ 20 50,43±2,56 32,45±1,36 
äî èììóíîìîäóëÿöèè 
ìèåëîïèäîì 

18 83,18±3,17 41,5±1,67 

ïíåâìîêîêêè 

ïîñëå èììóíîìîäóëÿöèè 
ìèåëîïèäîì 

18 30,35±1,07 21,15±0,75 

äî ñòàíäàðòíîãî ëå÷åíèÿ 16 60,2±1,53 38,74±1,04 
ïîñëå ñòàíäàðòíîãî ëå÷åíèÿ 16 45,84±1,57 30,44±1,35 
äî èììóíîìîäóëÿöèè 
ìèåëîïèäîì 

16 60,51±1,18 38,69±1,53 

ñòðåïòîêîêêè 
ñòàфèëîêîêêè 

ïîñëå èììóíîìîäóëÿöèè 
ìèåëîïèäîì 

16 32,39±1 20,11±0,45 

äî ñòàíäàðòíîãî ëå÷åíèÿ 12 58,23±2,49 35,9±1,14 
ïîñëå ñòàíäàðòíîãî ëå÷åíèÿ 12 42,68±2,62 29,35±0,96 
äî èììóíîìîäóëÿöèè 
ìèåëîïèäîì 

14 58,44±2,04 35,81±1,35 

Ðàçíûå ãðàì(+) è  
(-) ìèêð. è èõ 
àññîöèàöèè 

ïîñëå èììóíîìîäóëÿöèè 
ìèåëîïèäîì 

14 30,29±0,71 19,61±0,62 

 

возбудитель  
количество 
наблюдений 

ИЛ-1 
пг/мл 

ФНО- 
пг/мл 

äî ñòàíäàðòíîãî ëå÷åíèÿ 20 350±8,15 400±16,85 
ïîñëå ñòàíäàðòíîãî ëå÷åíèÿ 20 261±10,03 300±7,06 
äî èììóíîìîäóëÿöèè 
ìèåëîïèäîì 

18 350±12,5 400±7,15 

ïíåâìîêîêêè 

ïîñëå èììóíîìîäóëÿöèè 
ìèåëîïèäîì 

18 120±5,01 199±9,82 

äî ñòàíäàðòíîãî ëå÷åíèÿ 16 289±7,54 371±13,26 
ïîñëå ñòàíäàðòíîãî ëå÷åíèÿ 16 233±10,95 300±11,9 
äî èììóíîìîäóëÿöèè 
ìèåëîïèäîì 

16 290±9,17 370±10,98 

ñòðåïòîêîêêè 
ñòàфèëîêîêêè 

ïîñëå èììóíîìîäóëÿöèè 
ìèåëîïèäîì 

16 113±8,7 194±6,56 

äî ñòàíäàðòíîãî ëå÷åíèÿ 12 288±15,85 350±17,9 
ïîñëå ñòàíäàðòíîãî ëå÷åíèÿ 12 221±11,39 280±11,99 
äî èììóíîìîäóëÿöèè 
ìèåëîïèäîì 

14 288±12,14 350±11,64 

Ðàçíûå ãðàì (+) è  
(-) ìèêð. è èõ 
àññîöèàöèè 

ïîñëå èììóíîìîäóëÿöèè 
ìèåëîïèäîì 

14 115±3,74 175±7,87 
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ìàëüíûõ ïîêàçàòåëåé ïîä âëèÿíèåì èììóíîêîððèãè-
ðóþùåé òåðàïèè ïîçâîëÿåò ñóäèòü î åå âûñîêîé ýôôåê-
òèâíîñòè. Âìåñòå ñ òåì äèíàìèêà èçìåíåíèé óðîâíåé
èçó÷àåìûõ öèòîêèíîâ ÈË-1β è ÔÍÎ-α â ïðîöåññå ëå÷å-
íèÿ ìîæåò áûòü èñïîëüçîâàíà êàê äîïîëíèòåëüíûé êðè-
òåðèé îöåíêè ïðîâîäèìîé òåðàïèè.
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SUMMARY

DYNAMICS OF CYTOKINES INTERLAKIN - 1Â (IL-1Â) AND TUMOR NECROSIS FACTOR A (TNF-A)
IN THE PROCESS OF IMMUNOMODULATION IN BRONCHIECTATIC DISEASE IN CHILDREN

Gaikharashvili T., Gogebashvili N., Gvetadze P.

Georgian State Medical Academy

The inclusion of immunocorrecting agents into the com-
plex treatment scheme of those somatic diseases which
develop against the background of immunologic derange-
ments gives a good clinical effect. The studies of a number
of authors confirm that up to 30% of patients with various
pathologies need immunocorrection and immunorehabili-
tation.

The aim of the report was to study the effect of immu-
nomodulator of marrow origin, myclopid on dynamics of
proinflammatory cytokines IL-1β and TNF-α in children
with bronchiectatic disease.

We have examined 96 children at the age  of 7 – 14 years
who were admitted to hospital with an acute period of BED.
They were examined with common clinical, instrumental, x-
ray and laboratory methods including bronchoscopy, bron-
chography, bacteriology of bronchial contents as well as
special immunologic methods. The control patients under-
went immunomodulation with myclopid, in addition to the
standard treatment 1.0 ml of 0.3% myclopid was injected
into a corner of shoulder, intramuscularly every other day,
the course included 3–5 injection, as well as intrabronchi-
ally in the inflammation focus.

The initial values of proinflammatory cytokines IL-1β and
TNF-α were equally high both in blood plasma and in bron-

choalveolar fluid (BAF). With a standard scheme of thera-
py, the adequate etiotropic therapy led to relieve from clin-
ical symptoms of the disease within 1 – 2 weeks, but in-
flammatory status, estimated by the level of C – reactive
protein, was still preserved. The levels of proinflammatory
cytokines IL-1β and TNF-α, both in circulating blood and
in BAF, began to decrease but failed to reach the normal
level. Radical positive changes in cytokine dynamics were
received with additional etiotropic therapy, myelopeptide.
A decrease in circulating cytokine level was more pro-
nounced and approached the normal level, curing was
much quicker and, what is important, the period of anti-
bacterial therapy decreased to 7 days.

The difference in the dynamics of immunologic indices in
children with BED when treated with standard schemes
and immunomodulator, their restoration almost up to nor-
mal indices due-to immunocorrecting therapy enable us to
judge of their high efficiency. At the same time the dynam-
ics of changes in the levels of examined cytokines IL-1β
and TNF-α in the process of treatment can be used as
additional criteria of evaluation of the conducted therapy.

Key words: BED, proinflammatory, IL-1β, TNF-α ,children,
bronchoalveolar fluid (BAF).

Ðåöåíçåíò: ä.ì.í., ïðîô. Á.Ì. Êîðñàíòèÿ
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Ëåéêîòðèåíû, ðàíåå èçâåñòíûå êàê ìåäëåííî ðåàãèðó-
þùèå ñóáñòàíöèè àíàôèëàêñèè, ÿâëÿþòñÿ àêòèâíûìè
ìåòàáîëèòàìè àðàõèäîíîâîé êèñëîòû, ðàçíûå ýôôåê-
òû êîòîðûõ îáóñëîâëåíû èõ âëèÿíèåì íà ñïåöèôè÷åñ-
êèå ðåöåïòîðû [22,69]. Îòêðûòèå ýòèõ âåùåñòâ, òàêæå
êàê è óñòàíîâëåíèå ñòðóêòóðû è ïóòåé èõ ñèíòåçà, ñûã-
ðàëî áîëüøóþ ðîëü â èçó÷åíèè ìåõàíèçìîâ ðàçâèòèÿ
âîñïàëèòåëüíûõ ðåàêöèé.

Èññëåäîâàíèÿìè ïîñëåäíèõ ëåò óñòàíîâëåíî, ÷òî ëåé-
êîòðèåíû îáðàçóþòñÿ ïóòåì àêòèâàöèè ôåðìåíòà 5-ëè-
ïîêñèãåíàçû ñ ó÷àñòèåì àêòèâèðóþùåãî åãî ïðîòåèíà.
Èíèöèðóþùèì çâåíîì óêàçàííîé ýíçèìàòè÷åñêîé ðå-
àêöèè ÿâëÿåòñÿ ãèäðîëèç àðàõèäîíîâîé êèñëîòû ôîñ-
ôîëèïàçîé À

2
, ôîðìèðîâàíèåì ïðîäóêòîâ åå ìåòàáî-

ëèçìà – ëåéêîòðèåíîâ è 5-ãèäðîêñèýéêîçàòåòðàíîåâîé
êèñëîòû [12]. Ïðîäóêöèÿ ëåéêîòðèåíîâ ïðîèñõîäèò êàê
â êëåòêàõ ðàçíîãî òèïà, òàê è âî âðåìÿ òðàíñöåëëþëÿð-
íîãî ìåòàáîëèçìà, â êîòîðîì ïðèíèìàþò ó÷àñòèå íåé-
òðîôèëû, òðîìáîöèòû è ñîñóäèñòûå êëåòêè [67,68]. Ýîçè-
íîôèëû è íåéòðîôèëû ÷åëîâåêà ñèíòåçèðóþò ñîîòâåò-
ñòâåííî LTC

4 
è LTB

4 
ëåéêîòðèåíû, â òî âðåìÿ êàê ìîíî-

öèòû è ìàêðîôàãè ïðîäóöèðóþò êàê LTB
4
, òàê è öèñòå-

èíñîäåðæàùèå ëåéêîòðèåíû (CysLTs), ê êîòîðûì îòíî-
ñÿòñÿ LTC

4
, LTD

4
 è LTE

4 
–ëåéêîòðèåíû [69]. LTC

4
, â ñâîþ

î÷åðåäü, ïðåâðàùàåòñÿ â LTD
4
 è LTE

4
 ëåéêîòðèåíû òåìè

êëåòêàìè, â êîòîðûõ îáðàçóåòñÿ ýòîò ìåäèàòîð [12].

Ñ ïîìîùüþ èììóíîãèñòîõèìè÷åñêîãî è ðàäèîèììóí-
íîãî ìåòîäîâ äîêàçàíî íàëè÷èå äâóõ ãðóïï äåéêîòðèå-
íîâûõ ðåöåïòîðîâ. Ïåðâàÿ èç íèõ ñâÿçàíà ñ áèîëîãè-
÷åñêîé àêòèâàöèåé Â

4
-ëåéêîòðèåíà è èçâåñòíà ïîä íà-

çâàíèåì BLT-ðåöåïòîðîâ, à âòîðàÿ - îòíîñèòñÿ ê ðåöåï-
òîðíîé ãðóïïå öèñòåèíñîäåðæàùèõ ëåéêîòðèåíîâ [22].
Â íàñòîÿùåå âðåìÿ óñòàíîâëåíû ìîëåêóëÿðíûå è ñòðóê-
òóðíûå àñïåêòû BLT è CysLT ðåöåïòîðîâ, òàêæå êàê è
èõ ñóáïîïóëÿöèè â âèäå CysLT

1
, CysLT

2
, BLT

1 
è BLT

2
 ëåé-

êîòðèåíîâûõ ðåöåïòîðîâ, ñâÿçàííûõ ñ G-ïðîòåèíîì
[26,36,57]. Ñòèìóëÿöèÿ BLT ðåöåïòîðîâ ñïîñîáñòâóåò
àêòèâàöèè õåìîòàêñèñà ëåéêîöèòîâ, â òî âðåìÿ êàê ñ
ïîìîùüþ ðåöåïòîðîâ CysLT-îâ àêòèâèðóþòñÿ ãëàäêèå
ìûøöû è äðóãèå êëåòêè [12]. Ïî ìíåíèþ ðàçíûõ àâòî-
ðîâ [37], BLT

1
 -ðåöåïòîðû îòíîñÿòñÿ ê ãðóïïå ò.í. õåìî-

òàêñèñíûõ ðåöåïòîðîâ, êîòîðûå õàðàêòåðèçóþòñÿ ïðå-
èìóùåñòâåííîé ýêñïðåññèåé - â ëåéêîöèòàõ, ãðàíóëî-
öèòàõ, ìàêðîôàãàõ è ýîçèíîôèëàõ [39,81]. Èõ ýêñïðåñ-
ñèÿ óñèëèâàåòñÿ â àêòèâèðîâàííûõ ìàêðîôàãàõ è ýîçè-

íîôèëàõ [79], âñëåäñòâèå âëèÿíèÿ èíòåðëåéêèíà-5, ÷òî
óêàçûâàåò íà ó÷àñòèå BLT

1
 ðåöåïòîðîâ â ðàçâèòèè ðàç-

ëè÷íûõ âîñïàëèòåëüíûõ ïðîöåññîâ. BLT
2
 ðåöåïòîðû

ïðîÿâëÿþò ñòðóêòóðíîå ñõîäñòâî ê BLT
1
 ðåöåïòîðàì

[82], àêòèâàöèÿ êîòîðûõ, ñ ìåíüøåé ñòåïåíüþ àôôèí-
íîñòè ðåàëèçóåòñÿ ëåéêîòðèåíîì - Â

4
 [41]. Ãðóïïîé èñ-

ñëåäîâàòåëåé [41] áûëà óñòàíîâëåíà ñàìàÿ âûñîêàÿ ýêñ-
ïðåññèÿ BLT

2 
-ðåöåïòîðîâ – â ñåëåçåíêå, ëåéêîöèòàõ, â

ïå÷åíè è ÿè÷íèêàõ. Ïîêà íå âûÿñíåíà îêîí÷àòåëüíàÿ
ñïåöèôè÷åñêàÿ ôóíêöèÿ ýòèõ ðåöåïòîðîâ in vivo, õîòÿ
ëèìôîöèòû ïðåäïîëîæèòåëüíî ÿâëÿþòñÿ èõ îñíîâíîé
ìèøåíüþ, èç-çà âûñîêîé ýêñïðåññèè BLT

2
-ðåöåïòîðîâ

â êëåòêàõ ñåëåçåíêè [82]. Ëèìèòèðîâàííîå êîëè÷åñòâî
èññëåäîâàíèé ïðîâåäåííûõ in vivo íà ãåíåòè÷åñêè ìî-
äèôèöèðîâàííûõ æèâîòíûõ, óêàçûâàåò î âîâëå÷åíèè
LTB

4
ëåéêîòðèåíà â ïðîöåññå õåìîòàêñèñà ïðè âîñïàëå-

íèè [34]. Âûñêàçûâàåòñÿ ïðåäïîëîæåíèå [21], ÷òî ýêñï-
ðåññèÿ

 
BLT ðåöåïòîðîâ ÷åëîâåêà in vivo õàðàêòåðèçóåò-

ñÿ “àï ðåãóëÿöèåé” (up regulation) ýêñïðåññèè 5-ëèïîê-
ñèãåíàçû è áèîñèíòåçîì ëåéêîòðèåíîâ, ÷òî îáóñëàâëè-
âàåò óñèëåíèå ïðîôëîãèñòè÷åñêîãî çâåíà.

Ãåòåðîãåííîñòü ðåöåïòîðîâ – öèñòåèíñîäåðæàùèõ ëåé-
êîòðèåíîâ - LTC

4
, LTD

4
 è LTE

4 
áûëà óñòàíîâëåíà ñ èñ-

ïîëüçîâàíèåì â ýêñïåðèìåíòàëüíûõ óñëîâèÿõ êëàññè÷åñ-
êèõ ðàäèîëèãàíäíûõ ìåòîäîâ, ñîãëàñíî êîòîðûì îíè
øèðîêî ðàñïðîñòðàíåíû â ðàçëè÷íûõ îðãàíàõ è òêàíÿõ
[20]. Âïîñëåäñòâèè, àóòîðàäèîãðàôè÷åñêèìè èññëåäîâà-
íèÿìè ñ èñïîëüçîâàíèåì ìå÷åííûõ àãîíèñòîâ, áûëî
âûÿâëåíî íàëè÷èå CysLT ðåöåïòîðîâ â ëåãêèõ [18], ýíäî-
òåëèàëüíûõ êëåòêàõ [16], ìàòêå, æåëòîì òåëå [19], ãîëîâ-
íîì ìîçãå [12] è ãëàäêèõ ìûøöàõ [28,55]. Ðàäèîëèãàíäíû-
ìè ìåòîäàìè áûëî âûÿâëåíî íå òîëüêî íàëè÷èå ñïåöè-
ôè÷åñêèõ ó÷àñòêîâ ðåöåïòîðîâ ïî ñâÿçûâàíèþ ñ íèìè
[3H]LTC

4
, [3H]LTD

4
 è [3H]-LTE

4 
ëåéêîòðèåíîâ, íî è ïðåôå-

ðåíöèàëüíîå ñîåäèíåíèå îäíîãî èç íèõ, â îòëè÷èå îò äðó-
ãèõ ëèãàíäîâ [20], ÷òî ñâèäåòåëüñòâîâàëî î ñêîïëåíèè â
îïðåäåëåííûõ òêàíÿõ îäíîé èç ãðóïï ðåöåïòîðîâ, îòâåò-
ñòâåííûõ çà ðåàëèçàöèþ ýôôåêòîâ CysLT-îâ. Âìåñòå ñ
òåì, èññëåäîâàíèÿìè äðóãèõ àâòîðîâ [63] óñòàíîâëåíî
ñóùåñòâîâàíèå äâóõ ó÷àñòêîâ ðåöåïòîðà, îäèí èç êîòî-
ðûõ àññîöèèðîâàí ñ [3H]LTC

4
-ëåéêîòðèåíîì, à äðóãîé, ñ

êîòîðûì ñâÿçûâàþòñÿ [3H]LTD
4
 è [3H]-LTE

4 
ëåéêîòðèåíû.

Ýêñïåðèìåíòàëüíûìè èññëåäîâàíèÿìè âûÿâëåíî ñâÿçû-
âàíèå ìå÷åíûõ CysLT-îâ ñ ðàçëè÷íûìè îáëàñòÿìè ö.í.ñ.,
êàïèëëÿðàìè ãîëîâíîãî ìîçãà, ìåìáðàíàìè ýíäîòåëè-
àëüíûõ êëåòîê, ýðèòðîöèòàìè è ëåéêîöèòàìè ÷åëîâåêà è

Íàó÷íûé îáçîð

ËÅÉÊÎÒÐÈÅÍÛ È ÈÕ ÐÅÖÅÏÒÎÐÛ

Ãîíãàäçå Í.Â.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà ôàðìàêîëîãèè
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òêàíüþ òðàõåè [12,50,62,71]. Ïðè ýòîì, âî âðåìÿ èññëåäî-
âàíèÿ ðàçëè÷íûõ ìåìáðàííûõ ïðåïàðàòîâ áûëà ïîñòó-
ëèðîâàíà êîððåëÿöèîííàÿ ñâÿçü ìåæäó ó÷àñòêàìè ñâÿ-
çûâàíèÿ ìå÷åííûõ ëåéêîòðèåíîâ è èõ ðàñïðåäåëåíèåì
â òêàíÿõ [20]. Âìåñòå ñ òåì, íåêîòîðûå àâòîðû âûñêàçû-
âàþò ìíåíèå î ðàçíîé ñòåïåíè àôôèíèòåòà îäíîãî è
òîãî æå ðàäèîëèãàíäà â îòíîøåíèè ëåéêîòðèåíîâûõ ðå-
öåïòîðîâ, âî âðåìÿ èçó÷åíèÿ ìåìáðàííûõ ïðåïàðàòîâ,
ïîëó÷åííûõ ñ ðàçíûõ òêàíåé [2]. Òàê, íàïðèìåð, ýòèìè
àâòîðàìè äîêàçàíî, ÷òî êîíñòàíòà äèññîöèàöèè (Kd)
[3H]LTD

4
 ëåéêîòðèåíà â îòíîøåíèè ìåìáðàííûõ ïðå-

ïàðàòîâ, ïîëó÷åííûõ èç ëåãêèõ ìîðñêèõ ñâèíîê, ñîñòàâ-
ëÿëà 0,43 nM, â îòëè÷èå îò ìèîêàðäèàëüíûõ ìåìáðàí-
íûõ ïðåïàðàòîâ òåõ æå æèâîòíûõ, êîãäà òîò æå ïîêàçà-
òåëü ïðèáëèæàëñÿ ê 3,4 nM.

Ïðè èçó÷åíèè ôóíêöèè LTÅ
4 
è

 
LTD

4 
ëåéêîòðèåíîâ áûë

çàðåãèñòðèðîâàí èõ ïàðöèàëüíûé àãîíèçì â îòíîøå-
íèè ëåéêîòðèåíîâûõ ðåöåïòîðîâ ÷åëîâåêà (hCysLT

1
),

ëîêàëèçîâàííûõ â áðîíõàõ è òðàõåå [22], à òàêæå âûÿâëå-
íà ýêñïðåññèÿ hCysLT

1 
ðåöåïòîðîâ â ñåëåçåíêå, ëåéêî-

öèòàõïåðèôåðè÷åñêîé êðîâè, ìåíüøåé ñòåïåíè – â ëåã-
êèõ, ñåðäöå, ñêåëåòíîé ìóñêóëàòóðå, ãîëîâíîì ìîçãå,
ïå÷åíè, ïî÷êàõ è æèðîâîé òêàíè [43,44,46,56,70].

Ýêñïåðèìåíòàëüíûìè èññëåäîâàíèÿìè äîêàçàíî, ÷òî
âëèÿíèå íà hCysLT

1 
ðåöåïòîðû èõ àãîíèñòîâ íàõîäèòñÿ

â êîððåëÿöèîííîé ñâÿçè ñ âíóòðèêëåòî÷íûì ñîäåðæà-
íèåì êàëüöèÿ, ÷òî õàðàêòåðèçóåòñÿ ðàçëè÷íîé ÷óâñòâè-
òåëüíîñòüþ ê äåéñòâèþ ñòðóêòóðíî îòëè÷àþùèõñÿ äðóã
îò äðóãà àíòàãîíèñòîâ CysLT-âûõ ðåöåïòîðîâ. Òàê, íà-
ïðèìåð, èíäóöèðîâàííàÿ [3H]LTD

4 
è LTD

4
-ëåéêîòðèåíîì

ìîáèëèçàöèÿ êàëüöèÿ â êëåòêàõ ñ ýêñïðåññèåé hCysLT
1

ðåöåïòîðîâ, ïîäàâëÿëàñü àíòàãîíèñòàìè CysLT ðåöåï-
òîðîâ, êîòîðûå ïî ñòåïåíè èíãèáèöèè ñîñòàâëÿëè ðÿä:
çàôèðëóêàñò = ïðàíëóêàñò>ìîíòåëóêàñò>ïîáëèëóêàñò
[70]. Â äðóãèõ îïûòàõ, ñòèìóëèðîâàííàÿ LTD

4
-ëåéêîò-

ðèåíîì ìîáèëèçàöèÿ êàëüöèÿ â êëåòêàõ ñ ýêñïðåññèåé
hCysLT

1
 ðåöåïòîðîâ íå èçìåíÿëàñü ïîä âëèÿíèåì êîê-

ëþøíîãî òîêñèíà, ÷òî, ïî ìíåíèþ àâòîðîâ, ïðåäïîëî-
æèòåëüíî ÿâëÿëîñü ñëåäñòâèåì âûñâîáîæäåíèÿ âíóòðè-
êëåòî÷íîãî çàïàñà êàëüöèÿ [70]. Èñõîäÿ èç ýòîãî, ðàçíû-
ìè èññëåäîâàòåëÿìè ïîñòóëèðîâàíî, ÷òî èçó÷åíèå
hCysLT

1
 ðåöåïòîðîâ in situ è èììóíîãèñòîõèìè÷åñêè

òðåáóåò óñòàíîâëåíèÿ èçìåíåíèÿ èõ ýêñïðåññèè ïðè
àëëåðãèÿõ, áðîíõèàëüíîé àñòìå, ëåãî÷íûõ è äðóãèõ âîñ-
ïàëèòåëüíûõ çàáîëåâàíèÿõ ðàçëè÷íûõ îðãàíîâ [26].

Ìåòîäîì in situ ãèáðèäèçàöèè [40] hCysLT
2
 ëåéêîòðèå-

íîâûå ðåöåïòîðû èäåíòèôèöèðîâàíû â ïðåäñåðäèÿõ, â
æåëóäî÷êàõ è êîðîíàðíûõ àðòåðèÿõ ÷åëîâåêà, ñ ìåíü-
øåé ýêñïðåññèåé hCysLT

1
 ðåöåïòîðîâ â ýòèõ æå ñóá-

ñòðàòàõ. “Northern blot” àíàëèçîì äîêàçàíî âûñîêîå ñêîï-
ëåíèå hCysLT

2
 ðåöåïòîðîâ â ñåðäöå, íàäïî÷å÷íèêàõ,

ëåéêîöèòàõ ïåðèôåðè÷åñêîé êðîâè, ñåëåçåíêå, ëèìôà-
òè÷åñêèõ óçëàõ è ïëàöåíòå, èõ îòíîñèòåëüíî ìåíüøåé

ýêñïðåññèåé â ãîëîâíîì ìîçãå [36,53,57,78]. Ýòèìè æå
àâòîðàìè âûÿâëåíî íàëè÷èå hCysLT

2
 ðåöåïòîðîâ â õðî-

ìàôèííûõ êëåòêàõ íàäïî÷å÷íèêîâ, âîëîêíàõ Ïóðêèíüå
è èíòåðñòèöèàëüíûõ ìàêðîôàãàõ. Ïðè õàðàêòåðèñòèêå
CysLT

1
 è CysLT

2 
ðåöåïòîðîâ ìåæäó íèìè óñòàíîâëåíà

íèçêàÿ ãîìîëîãè÷íîñòü – 38% [12]. Àâòîðû ïðèõîäÿò ê
çàêëþ÷åíèþ, ÷òî êëîíèðîâàíèå ðåöåïòîðîâ äàåò âîç-
ìîæíîñòü èõ áîëåå äåòàëüíîãî èññëåäîâàíèÿ è õàðàêòå-
ðèñòèêè äëÿ âûÿâëåíèÿ ðåãóëÿöèè ýêñïðåññèè CysLT

1 
è

CysLT
2 
ðåöåïòîðîâ è èõ ðîëè â íîðìå è ïðè ðàçëè÷íûõ

ïàòîëîãè÷åñêèõ ñîñòîÿíèÿõ, òàêæå êàê è âîçìîæíîñòè
ðàññìàòðèâàíèÿ ýòèõ îáðàçîâàíèé â êà÷åñòâå ïîòåíöè-
àëüíîé íîâîé òåðàïåâòè÷åñêîé ìèøåíè.

Áîëüøèíñòâî èññëåäîâàíèé, ïðîâåäåííûõ ñ öåëüþ óñ-
òàíîâëåíèÿ ôóíêöèè CysLT

 
ðåöåïòîðîâ, â îñíîâíîì,

êàñàåòñÿ àêòèâàöèè CysLT
1 
ðåöåïòîðîâ LTD

4
-ëåéêîòðè-

åíîì, â ñâÿçè ñ ÷åì ñóùåñòâóåò òîëüêî íåáîëüøàÿ èí-
ôîðìàöèÿ î ìîáèëèçàöèè Ñà2+ èîíîâ, ñâÿçàííûõ ñ G-
ïðîòåèíîì ïðè ñòèìóäÿöèè CysLT

2 
ëåéêîòðèåíîâûõ

ðåöåïòîðîâ. Ïåðâîíà÷àëüíûìè îïûòàìè áûëî ïîêàçà-
íî [23,42], ÷òî âîçäåéñòâèå LTD

4
-ëåéêîòðèåíà íà CysLT

ðåöåïòîðû, âûçûâàëî àêòèâàöèþ G-ïðîòåèíà è âûñâî-
áîæäåíèå íåñêîëüêèõ âíóòðèêëåòî÷íûõ âòîðè÷íûõ ìåñ-
ñåíäæåðîâ – äèàöèëãëèöåðîëà, èíîçèòîëòðèôîñôàòà è
Ñà2+, ÷òî ñïîñîáñòâîâàëî àêòèâàöèè ïðîòåèíêèíàçû “Ñ”
(ÐÊÑ) è ìîáèëèçàöèè âíóòðè- è âíåêëåòî÷íûõ çàïàñîâ
êàëüöèÿ [49]. Èçâåñòíî, ÷òî LTD

4 
îáóñëîâëèâàåò ïðîíèê-

íîâåíèå Ñà2+ ÷åðåç ïëàçìàòè÷åñêóþ ìåìáðàíó, áåç åãî
ëèáåðàöèè èç âíóòðèêëåòî÷íûõ äåïî [58], èëè æå ñïî-
ñîáñòâóåò âûñâîáîæäåíèþ Ñà2+ áåç åãî ïåðåìåùåíèÿ
÷åðåç ïëàçìàòè÷åñêóþ ìåìáðàíó [11], à âî ìíîãèõ êëåò-
êàõ ñòèìóëèðóåò îáà ýòèõ ïðîöåññà [56,75]. Â äûõàòåëü-
íûõ ïóòÿõ ó ÷åëîâåêà [29] âûÿâëåíà èíäóöèðîâàííàÿ
LTD

4
-ëåéêîòðèåíîì êîíñòðèêöèÿ ñ ìîáèëèçàöèåé Ñà2+

ñ ïîìîùüþ ðåöåïòîð óïðàâëÿåìûõ êàíàëîâ. Ïðè ýòîì
áûëî îáíàðóæåíî [1], ÷òî âûçâàííûé LTD

4
-ëåéêîòðèå-

íîì óêàçàííûé ýôôåêò íå ñâÿçàí ñ âûðàæåííûì ïîâû-
øåíèåì ñîäåðæàíèÿ èîíîâ Ñà2+, à ñêîðåå âñåãî îáóñ-
ëîâëåí àêòèâàöèåé Ñà2+ ïðîòåèíêèíàçû “Ñ”, ñ ïîìîùüþ
êàëüöèéíåçàâèñèìîé èçîôîðìû. Èñõîäÿ èç ïîëó÷åííûõ
äàííûõ, àâòîðû [48] ïðèõîäÿò ê çàêëþ÷åíèþ, ÷òî ñèãíàë
Ñà2+, ïðè âûçâàííîì LTD

4
-ëåéêîòðèåíîì êîíñòðóêöèè

îðãàíîâ äûõàòåëüíîé ñèñòåìû, âêëþ÷àåò ðàçëè÷íûå èí-
òðàöåëëþëÿðíûå ïóòè. Íåêîòîðûå àâòîðû [75] âûñêà-
çûâàþò ïðåäïîëîæåíèå, ÷òî LTD

4
 è LTÅ

4
-ëåéêîòðèåíû

àêòèâèðóþò ðàçíûå ðåöåïòîðû, êîòîðûå àññîöèèðîâà-
íû ñ ðàçëè÷íûìè âíóòðèêëåòî÷íûìè ñèãíàëàìè. Ýêñ-
ïåðèìåíòàëüíûå äàííûå ãðóïïû èññëåäîâàòåëåé [31-33]
ñîîòâåòñòâóþò äàííûì äðóãèõ àâòîðîâ [38,47], ñîãëàñíî
êîòîðûì àêòèâàöèÿ LTD

4
-ëåéêîòðèåíîì ýíäîòåëèàëüíîé

êëåòî÷íîé ëèíèè (ÒÍð-1) ñâÿçàíî ñ ïðîòåèíîì, êîòî-
ðûé îòëè÷àåòñÿ îò ãåòåðîòðèìåðíîãî G-ïðîòåèíà è îí
íåîáõîäèì äëÿ ìîáèëèçàöèè Ñà2+.  Àâòîðû ïîñòóëèðó-
þò, ÷òî íà óðîâíå G-ïðîòåèíà âîçìîæíî ñóùåñòâîâà-
íèå ðàçëè÷íûõ ïóòåé, êîãäà LTD

4
-ëåéêîòðèåí âçàèìî-
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äåéñòâóåò ñ ðåöåïòîðîì, îäíàêî èìè íå ïðîèçâîäèëàñü
îöåíêà äåéñòâèÿ ðàçíûõ àíòàãîíèñòîâ ëåéêîòðèåíîâ äëÿ
îïðåäåëåíèÿ ðåöåïòîðîâ, àññîöèèðîâàííûõ ñ ýòèìè
ðàçëè÷íûìè ïóòÿìè.

Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ ñâèäåòåëüñòâóþò î
âîçìîæíîì ñóùåñòâîâàíèè äðóãèõ CysLT

 
ðåöåïòîðîâ

[76]. Â ÷àñòíîñòè, ïðè èçó÷åíèè ëåãî÷íûõ ïðåïàðàòîâ
ìîðñêèõ ñâèíîê, àíòàãîíèñò ëåéêîòðèåíîâûõ ðåöåïòî-
ðîâ ÌÊ-571 ïðîÿâëÿë íèçêèé àôôèíèòåò â îòíîøåíèè
CysLT-ûõ ðåöåïòîðîâ (ðÊâ-5,8), à àíòàãîíèñò CysLT

1
/LT

2

ðåöåïòîðîâ ÂÀÓ 9773 íå ïîäàâëÿë ñîêðàùåíèÿ, èíäó-
öèðîâàííûå CysLT

 
ëåéêîòðèåíàìè. Ýòè äàííûå íå ñî-

îòâåòñòâóþò êëàññè÷åñêîìó ïðîôèëþ CysLT
1 
ðåöåïòî-

ðîâ è, ïî ìíåíèþ àâòîðîâ, èõ ìîæíî èíòåðïðåòèðîâàòü
íàëè÷èåì ñóáïîïóëÿöèè CysLÒ

1 
ëåèêîòðèåíîâûõ ðåöåï-

òîðîâ. Âìåñòå ñ òåì, íà ëåãî÷íûõ ïðåïàðàòàõ ìîðñêèõ
ñâèíîê áûëî âûÿâëåíî ðåçèäóàëüíîå ñîêðàùåíèå, êî-
òîðîå íèâåëèðîâàëîñü ïðè èñïîëüçîâàíèè àíòàãîíèñòà
CysLT

1
/LT

2
 ðåöåïòîðîâ – BAY 9773.

Èññëåäîâàíèÿ ïîñëåäíèõ ëåò [7,8] ïîêàçûâàþò, ÷òî ÌÊ-
571 èëè æå BAY 9773 íå ïðîÿâëÿëè àíòàãîíèçìà â îòíî-
øåíèè âûçâàííîé LTÑ

4
-ëåéêîòðèåíîì êîíñòðèêöèè ëå-

ãî÷íîé àðòåðèè ñâèíåé, ÷òî óêàçûâàëî î íàëè÷èè äðó-
ãèõ CysLT ðåöåïòîðîâ, îòâåòñòâåííûõ çà ñîêðàòèòåëü-
íûå ðåàêöèè, èíäóöèðîâàííûå LTÑ

4
-ëåéêîòðèåíîì. Ýòè

äàííûå êîððåëèðóþò ñ ðåçóëüòàòàìè, ïîëó÷åííûìè
äðóãèìè àâòîðàìè, êîòîðûå óñòàíîâèëè, ÷òî BAY 9773
ÿâëÿåòñÿ ñåëåêòèâíûì àãîíèñòîì CysLT

2 
ðåöåïòîðîâ

[57]. Íåñìîòðÿ íà òî, ÷òî BAY 9773 ñïîñîáñòâîâàë êîí-
ñòðèêöèè ëåãî÷íûõ âåí ÷åëîâåêà [43,44], îí íå îêàçûâàë
âëèÿíèÿ íà áàçàëüíûé òîíóñ ïðåïàðàòîâ ëåãî÷íîé àð-
òåðèè ÷åëîâåêà è ñâèíåé. Ýòè îïûòû ñâèäåòåëüñòâóþò,
÷òî àññîöèðîâàííûå ñ êîíñòðèêöèåé ëåãî÷íîé àðòåðèè
÷åëîâåêà CysLT

 
ðåöåïòîðû âîçìîæíî îòëè÷àþòñÿ îò

CysLT
1 
è CysLT

2 
ðåöåïòîðîâ. Â ýòîì íàïðàâëåíèè èñ-

ñëåäîâàíèÿ áûëè ðàñøèðåíû ãðóïïîé àâòîðîâ [3,80],
êîòîðûå íà îñíîâàíèè îïûòîâ, ïðîâåäåííûõ íà ëåãî÷-
íîé àðòåðèè ÷åëîâåêà, âûñêàçûâàþò ïðåäïîëîæåíèå î
ñóùåñòâîâàíèè “íîâîãî CysLT

 
ðåöåïòîðà”.

Óñèëåíèå ïðîëèôåðàöèè êëåòîê ãëàäêèõ ìûøö ÷åëîâå-
êà áûëî ïðîäåìîíñòðèðîâàíî LTD

4
 ëåéêîòðèåíîì ïîä

âëèÿíèåì ýïèäåðìàëüíîãî ôàêòîðà ðîñòà [60], íà îñíî-
âàíèè ÷åãî àâòîðû ïðèøëè ê çàêëþ÷åíèþ, ÷òî CysLT

1

ðåöåïòîð, àññîöèðîâàííûé ñ ïðîëèôåðàöèåé, âîçìîæ-
íî, îòëè÷àåòñÿ îò CysLT

1 
ðåöåïòîðà, àêòèâàöèÿ êîòîðî-

ãî ñïîñîáñòâóåò êîíñòðèêöèè äûõàòåëüíûõ ïóòåé ÷åëî-
âåêà. Òàêàÿ ïîñòàíîâêà âîïðîñà àâòîðàìè îñíîâûâàåò-
ñÿ íà íèçêîé àôôèííîñòè õîðîøî èçâåñòíûõ àíòàãîíè-
ñòîâ CysLT

1 
ëåéêîòðèåíîâ ïîáèëóêàñòà è ïðàíëóêàñòà â

îòíîøåíèè áëîêèðîâàíèÿ ýôôåêòà, âûçâàííîãî LTD
4

ëåéêîòðèåíîì. Âìåñòå ñ òåì, áûëî çàðåãèñòðèðîâàíî,
÷òî äðóãîé àíòàãîíèñò ëåéêîòðèåíîâ – çàôèðëóêàñò íå
îêàçûâàë âëèÿíèÿ ïðè åãî èñïîëüçîâàíèè â âûñîêèõ

äîçàõ. Ïîëó÷åííûå îòíîñèòåëüíî çàôèðëóêàñòà äàííûå
â ýòîì ñëó÷àå íå ÿâëÿþòñÿ äîñòàòî÷íûìè äëÿ ñóæäåíèÿ
î ñóùåñòâîâàíèè äðóãèõ CysLT ðåöåïòîðîâ, õîòÿ â òî
æå âðåìÿ óêàçûâàþò, ÷òî âñå âûøåóïîìÿíóòûå àíòàãî-
íèñòû õàðàêòåðèçîâàëèñü íèçêîé àêòèâíîñòüþ â îòíî-
øåíèè òåõ êîíöåíòðàöèé LTD

4
-ëåéêîòðèåíà, êîòîðûå

îêàçûâàëè âûðàæåííîå âëèÿíèå íà ñòåïåíü êîíñòðèê-
öèè äûõàòåëüíûõ ïóòåé ÷åëîâåêà. Ïîñêîëüêó êîíòðàê-
òèëüíûé îòâåò ñî ñòîðîíû äûõàòåëüíûõ ïóòåé ÷åëîâåêà
ïðè àêòèâàöèè CysLT

1 
ðåöåïòîðîâ òàêæå èíäóöèðîâàë-

ñÿ LTD
4 
è LTÅ

4
 ëåéêîòðèåíîì, ïðîëèôåðàòèâíàÿ ðåàê-

öèÿ ïðåäïîëîæèòåëüíî òàêæå ìîæåò óñèëèòüñÿ óêàçàí-
íûìè ëèãàíäàìè, õîòÿ ñïðàâåäëèâîñòè ðàäè ñëåäóåò îò-
ìåòèòü, ÷òî ýòè ïðåäâàðèòåëüíûå äàííûå àâòîðîâ íå
äîêàçûâàþò îêîí÷àòåëüíî î ñóùåñòâîâàíèè äðóãèõ ñóá-
ïîïóëÿöèé óæå èäåíòèôèöèðîâàííûõ CysLT

1
 è

 
CysLT

2

ðåöåïòîðîâ.

Ðåçóëüòàòû ðàäèîëèãàíäíûõ èññëåäîâàíèé ëåãî÷íûõ
ïðåïàðàòîâ ÷åëîâåêà ïîêàçàëè, ÷òî [3H]LTÑ

4 
–ëåéêîòðè-

åí ìîæåò ñâÿçàòüñÿ ñî ñïåöèôè÷åñêèì LTÑ
4 
ðåöåïòî-

ðîì, êîòîðûé îòëè÷àåòñÿ îò êëàññè÷åñêèõ CysLT
1 

è
CysLT

2
 ðåöåïòîðîâ [63]. Ýòîé ãðóïïîé àâòîðîâ áûëî

ïîêàçàíî, ÷òî âûçâàííîå LTÑ
4
 ëåéêîòðèåíîì ñîêðàùå-

íèå ëåãî÷íîé ïàðåíõèìû ÷åëîâåêà îñóùåñòâëÿëîñü ïðè
àêòèâàöèè êëàññè÷åñêèõ CysLT

1 
ðåöåïòîðîâ, òîãäà êàê

ñòåïåíü ñâÿçûâàíèÿ [3H]LTÑ
4
 (âûñîêîàôèííûé ó÷àñòîê)

õàðàêòåðèçîâàëàñü ìåíüøåé ÷óâñòâèòåëüíîñòüþ â îò-
íîøåíèè ÃÒÔ. Âìåñòå ñ òåì, àíòàãîíèñòû CysLT

1 
ðå-

öåïòîðîâ – çàôèðëóêàñò è èðàëóêàñò íå âçàèìîäåéñòâî-
âàëè ñ ýòèì ó÷àñòêîì. Íåñìîòðÿ íà òî, ÷òî âûøåóêàçàí-
íûå ðåçóëüòàòû äàþò îñíîâàíèå ïðåäïîëàãàòü î íàëè-
÷èè äðóãîé ñóáïîïóëÿöèè ëåéêîòðèåíîâûõ ðåöåïòîðîâ
â ïðåïàðàòàõ, ïîëó÷åííûõ èç ðàçëè÷íûõ ñóáñòðàòîâ, ïî-
äîáíàÿ ãèïîòåçà îñíîâûâàåòñÿ íà íåïðÿìîé ôàðìàêî-
ëîãè÷åñêîé îöåíêå è îíà äîëæíà îñòîðîæíî èíòåðïðå-
òèðîâàòüñÿ. Îòêðûòèå íîâîé ñóáïîïóëÿöèè óæå èäåí-
òèôèöèðîâàííûõ è êëàññèôèöèðîâàííûõ ëåéêîòðèåíî-
âûõ ðåöåïòîðîâ òðåáóåò äîïîëíèòåëüíûõ ñòðóêòóðíûõ
èññëåäîâàíèé è èíôîðìàöèè ñî ñòîðîíû ìîëóêóëÿð-
íîé áèîëîãèè.

Èñõîäÿ èç ëèòåðàòóðíûõ äàííûõ, ïðè ââåäåíèè ëåéêîò-
ðèåíîâ èíãàëÿöèîííûì ïóòåì ïðåîáëàäàåò áðîíõîêîí-
ñòðèêòîðíûé ýôôåêò, êîòîðûé ðåàëèçóåòñÿ CysLT

1 
ðå-

öåïòîðàìè [14,15]. Âîçìîæíî, ÷òî ïðè ñèñòåìíîì ââå-
äåíèè ëåéêîòðèåíû ïðîÿâÿò è äðóãèå ýôôåêòû, õîòÿ êàê
îòìå÷àåò áîëüøèíñòâî àâòîðîâ, ïîêà íå ñóùåñòâóåò ñî-
îòâåòñòâóþùèõ äàííûõ äëÿ îêîí÷àòåëüíîãî çàêëþ÷åíèÿ.

Èñõîäÿ èç ýôôåêòîâ öèñòåèíñîäåðæàùèõ ëåéêîòðèåíîâ
â îòíîøåíèè äûõàòåëüíûõ ïóòåé, ëîêàëèçàöèè CysLT

1

ðåöåïòîðîâ â áðîíõîïóëüìîíàëüíîé ñèñòåìå è èõ ôóíê-
öèîíàëüíîé ðîëè, íåêîòîðûå èõ àíòàãîíèñòû, â ÷àñòíî-
ñòè, çàôèðëóêàñò è ìîíòåëóêàñò â íàñòîÿùåå âðåìÿ ñ
óñïåõîì èñïîëüçóþòñÿ ïðè ëå÷åíèè áðîíõèàëòíîé àñò-
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ìû ñ öåëüþ ïðîôèëàêòèêè ïðèñòóïîâ [24,25]. Îòñóòñòâèå
ñåëåêòèâíûõ àíòàãîíèñòîâ CysLT

2 
ðåöåïòîðîâ ïîêà îñ-

ëîæíÿåò óñòàíîâëåíèå èõ ðîëè ïðè ðàçëè÷íûõ ïàòîëîãè-
÷åñêèõ ñîñòîÿíèÿõ, îäíàêî èõ èäåíòèôèêàöèÿ â ñåðäå÷-
íî-ñîñóäèñòîé ñèñòåìå ñâèäåòåëüñòâóåò î òîì, ÷òî CysLT-
û è èõ îäíîèìåííûå ðåöåïòîðû ïðåäïîëîæèòåëüíî ìî-
ãóò èìåòü ôóíêöèîíàëüíóþ íàãðóçêó ïðè ðàçâèòèè ðàç-
ëè÷íûõ ïàòîëîãèé êàðäèîâàñêóëÿðíîé ñèñòåìû.

Ìíîãî÷èñëåííûìè îïûòàìè äîêàçàíà ñïîñîáíîñòü
CysLT-îâ ðåàëèçîâûâàòü âàçîêîíñòðèêòîðíûå ðåàêöèè
[72].  Ïðè ðåçþìèðîâàíèè ïîëó÷åííûõ ðåçóëüòàòîâ áûëî
ñäåëàíî çàêëþ÷åíèå, ÷òî â îòíîøåíèè ÷àñòè ñîñóäèñ-
òûõ ïðåïàðàòîâ CysLT-û ïðîÿâëÿþò ñîñóäîñóæèâàþ-
ùèå ñâîéñòâà, â òî âðåìÿ êàê ñî ñòîðîíû äðóãèõ îíè íå
âûçûâàþò âàçîêîíñòðèêöèè. ×åì âñå ýòî îáóñëîâëåíî
– îòñóòñòâèåì ñîîòâåòñòâóþùèõ ðåöåïòîðîâ, èëè äðó-
ãèìè ôàêòîðàìè, êîòîðûå âûñâîáîæäàþòñÿ â ýòèõ ñëó-
÷àÿõ è ìàñêèðóþò óêàçàííûå ðåàêöèè - íå âûÿñíåíî
îêîí÷àòåëüíî äî íàñòîÿùåãî âðåìåíè [8], òåì áîëåå ÷òî
ïðè âëèÿíèè íà âàñêóëÿðíûå ïðåïàðàòû ÷åëîâåêà [4]
èìåëî ìåñòî èíäóöèðîâàíèå LTÑ

4
 è LTD

4 
ëåéêîòðèåíà-

ìè ñîêðàùåíèÿ èçîëèðîâàííîé âåíû ýêâèïîòåíöèàëü-
íûì äåéñòâèåì îáîèõ àãîíèñòîâ. Â îïûòàõ íà ïðåïàðà-
òàõ, ïîëó÷åííûõ èç ëåãî÷íûõ âåí ÷åëîâåêà, áûëî âûÿâ-
ëåíî, ÷òî ïî ñðàâíåíèþ ñ äûõàòåëüíûìè ïóòÿìè, íà èí-
äóöèðîâàííûé CysLT ëåéêîòðèåíàìè êîíñòðèêòîðíûé
ïðîöåññ íå îêàçûâàþò âëèÿíèÿ ñåëåêòèâíûå àíòàãîíè-
ñòû CysLT

1
 ëåéêîòðèåíîâ ÌÊ-571 è ICI 1986 15 [5,43],

÷òî ïî ìíåíèþ àâòîðîâ óêàçûâàëî î íàëè÷èè â ëåãî÷-
íûõ âåíàõ, â îòëè÷èå îò áðîíõîâ è òðàõåè, äðóãîé ñóá-
ïîïóëÿöèè CysLT ðåöåïòîðîâ. Íå èñêëþ÷åíà âîçìîæ-
íîñòü, ÷òî â íåêîòîðûõ ñóáñòðàòàõ, òàêèõ êàê ãëàäêèå
ìûøöû ñîñóäîâ ìîðñêèõ ñâèíîê, ëîêàëèçîâàíû îäèí
èëè äâà CysLT ðåöåïòîðà, êîòîðûé ñâÿçàí ñ ïðîöåññîì
ñîêðàùåíèÿ, õîòÿ åùå äî êîíöà íå óñòàíîâëåíî, êàêîå
ñõîäñòâî èìååòñÿ ìåæäó èäåíòèôèöèðîâàííûìè â ÷å-
ëîâå÷åñêîé ëåãî÷íîé âåíå CysLT ðåöåïòîðàìè (êîòî-
ðûå ïðîÿâëÿþò ðåçèñòåíòíîñòü ê àíòàãîíèñòàì CysLT

1

ðåöåïòîðîâ) è ðåöåïòîðàìè âîðîòíîé âåíû ìîðñêèõ
ñâèíîê, êîòîðûå àêòèâèðóþòñÿ LTÑ

4
 ëåéêîòðèåíîì. Â

ñâÿçè ñ ýòèì, èññëåäîâàíèÿìè ïîñëåäíèõ ëåò [6] âûÿâëå-
íî, ÷òî âûçâàííîå LTÑ

4
 ëåéêîòðèåíîì ñîêðàùåíèå ëå-

ãî÷íîé àðòåðèè ñâèíåé íå èçìåíÿëîñü ïîä âëèÿíèåì
êàê àíòàãîíèñòà CysLT

1
/ CysLT

2
 – ÌÊ-571, òàê è BAY

9773 (CysLT
1
/ CysLT

2
 – ñìåøàííûé àíòàãîíèñò), ÷òî

ñâèäåòåëüñòâîâàëî î âîçìîæíîñòè ðåàëèçàöèè âàçîêîí-
ñòðèêòîðíûõ ðåàêöèé äðóãîé ñóáïîïóëÿöèåé CysLT
ðåöåïòîðîâ.

Öèñòåèíñîäåðæàùèå ëåéêîòðèåíû ìîãóò îïîñðåäîâàòü
íå òîëüêî âàçîêîíñòðèêòîðíûå, íî è âàçîäèëÿòàöèîí-
íûå ðåàêöèè. Â îïûòàõ íà ñîáàêàõ áûëî ïîêàçàíî, ÷òî
âûçâàííîå LTD

4 
ëåéêîòðèåíîì äèëàòàöèÿ ïî÷å÷íîé

âåíû â 100 ðàç ïðåâîñõîäèëà ðàñøèðåíèå ïî÷å÷íîé
àðòåðèè [74]. ×åì îáóñëîâëåíî óêàçàííîå ðàçëè÷èå

ìåæäó ðåàêöèÿìè ñî ñòîðîíû âåíû è àðòåðèè – îò ïëîò-
íîñòè ðåöåïòîðîâ èëè ðåöåïòîð-ýôôåêòîðíîãî âçàèìî-
äåéñòâèÿ - äî êîíöà íå óñòàíîâëåíî. Â äðóãèõ ýêñïåðè-
ìåíòàõ áûëà âûÿâëåíà ðàâíîçíà÷íàÿ ðåëàêñàöèÿ ÷ðåâ-
íîé âåíû ïðè âîçäåéñòâèè LTÑ

4 
è LTD

4 
ëåéêîòðèåíîâ

[59,77]. Ïîñëåäóþùèìè èññëåäîâàíèÿìè áûëî çàðåãèñ-
òðèðîâàíî, ÷òî àãîíèñò LTD

4 
ëåéêîòðèåíîâûõ ðåöåïòî-

ðîâ ó ñîáàê ïî÷òè â 10 ðàç ïðåâîñõîäèë ïî êîðîíàðîäè-
ëÿòàöèðóþùåé ñïîñîáíîñòè LTÑ

4 
ëåéêîòðèåí [59]. Ïî-

ëó÷åííûå ðåçóëüòàòû ïîêàçûâàþò, ÷òî ýíäîòåëèàëüíûå
ðåöåïòîðû, àññîöèðîâàííûå ñ ðåëàêñàöèåé, îòëè÷àþò-
ñÿ îò ðåöåïòîðîâ, îòâåòñòâåííûõ çà ñîêðàòèòåëüíûé
ïðîöåññ, èëè æå âòîðè÷íûå ìåññåíäæåðû, ñâÿçàííûå ñ
G-ïðîòåèíîì îáëàäàþò áîëüøåé ýôôåêòèâíîñòüþ â
ýòîì îòíîøåíèè. Âìåñòå ñ òåì, àíòàãîíèçì CysLT

1
 ðå-

öåïòîðîâ ê êîíñòðèêöèè ïðåïàðàòîâ, ïîëó÷åííûõ èç
ëåãêèõ ÷åëîâåêà, äàåò îñíîâàíèå ïîñòóëèðîâàòü, ÷òî
ðåöåïòîðû ãëàäêèõ ìûøö ñîñóäîâ âîçìîæíî îòëè÷à-
þòñÿ îò ðåöåïòîðîâ, ëîêàëèçîâàííûõ â äûõàòåëüíûõ
ïóòÿõ. Èíòåðåñíî îòìåòèòü, ÷òî âûçâàííàÿ LTD

4 
ëåéêîò-

ðèåíîì ðåëàêñàöèÿ èçîëèðîâàííîé ëåãî÷íîé àðòåðèè
è âåíû òàêæå ïðîÿâëÿëà ðåçèñòåíòíîñòü ê äåéñòâèþ àí-
òàãîíèñòîâ CysLT

1
 ðåöåïòîðîâ ÌÊ-571 è ICI 198,615 [59].

Â íàñòîÿùåå âðåìÿ íå óñòàíîâëåíî, ÿâëÿåòñÿ ëè ðåöåï-
òîð, ëîêàëèçîâàííûé â ýíäîòåëèè, êîòîðûé ñâÿçàí ñ âà-
çîäèëÿòàöèåé, èäåíòè÷íûì ðåöåïòîðó ãëàäêèõ ìûøö
ñîñóäîâ, èíèöèèðóþùåãî âàçîêîíñòðèêöèþ. Èìåþòñÿ
îòäåëüíûå äàííûå, ÷òî ýíäîòåëèíçàâèñèìàÿ ðåëàêñàöèÿ
îòìå÷àëàñü ïðè àêòèâàöèè ñïåöèôè÷åñêîãî ðåöåïòîðà,
êîòîðàÿ îñëàáåâàëà ïðè èñïîëüçîâàíèè FPL 55 7126 [66].
Ðåëàêñàöèÿ èçîëèðîâàííîé ãðóäíîé àîðòû ìîðñêèõ ñâè-
íîê, âûçâàííàÿ âîçäåéñòâèåì LTÑ

4 
è LTD

4 
ëåéêîòðèåíîâ,

ïîäàâëÿëàñü â îäèíàêîâîé ñòåïåíè ïðè èñïîëüçîâàíèè
àíòàãîíèñòà CysLT

1
 ðåöåïòîðîâ ÌÊ-571 è ICI 198,615,

÷òî óêàçûâàëî îá àêòèâèðóþùåì âëèÿíèè ýòèõ àãîíèñ-
òîâ íà îäèí è òîò æå - CysLT

1
 ðåöåïòîð. Ïîäîáíûé àíòà-

ãîíèçì áûë âûÿâëåí è â îòíîøåíèè ëåãî÷íîé àðòåðèè
ìîðñêèõ ñâèíîê, âñëåäñòâèå ÷åãî àâòîðû ïðèøëè ê çàê-
ëþ÷åíèþ, ÷òî ýíäîòåëèé àðòåðèàëüíûõ ïðåïàðàòîâ ýòèõ
æèâîòíûõ ïðåäñòàâëåí ðåöåïòîðîì, àêòèâàöèÿ êîòîðî-
ãî îïîñðåäóåò âàçîäèëÿòàöèþ [59]. Â ïðîòèâîïîëîæ-
íîñòü ýòîìó, ïîäîáíûé ýôôåêò íå áûë çàðåãèñòðèðî-
âàí â îòíîøåíèè ïî÷å÷íîé àðòåðèè è âåíû ÷åëîâåêà è
ñîáàê [61]. Ýòà ãðóïïà èññëåäîâàòåëåé ïîñòóëèðîâàëà,
÷òî ýíäîòåëèé ëåãî÷íûõ âåí ÷åëîâåêà ñîäåðæèò CysLT

2

ðåöåïòîð, êîòîðûé îòâåòñòâåíåí çà ðåëàêñàöèþ è CysLT
1

ðåöåïòîð, îïîñðåäóþùèé âûñâîáîæäåíèå êîíòðàêòèëü-
íîãî ôàêòîðà.

Öèñòåèíñîäåðæàùèå ëåéêîòðèåíû îáëàäàþò òàêæå ñïî-
ñîáíîñòüþ ìîäóëèðîâàòü ñåðäå÷íî-ñîñóäèñòûå ýôôåê-
òû. Ïî ñîâðåìåííûì äàííûì, îíè ìîãóò èçìåíÿòü ñî-
ñóäèñòûé òîíóñ, ôóíêöèþ ñåðäöà è ìèêðîöèðêóëÿöèþ,
÷òî ïîäòâåðæäàåòñÿ èñïîëüçîâàíèåì ýêçîãåííûõ ñèí-
òåòè÷åñêèõ ëåéêîòðèåíîâ â îïûòàõ in situ [51].
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Èçâåñòíî, ÷òî ëåéêîòðèåíû îáðàçóþòñÿ èç àðàõèäîíî-
âîé êèñëîòû, îäíàêî èõ ñèíòåç ìîæåò áûòü îñóùåñòâ-
ëåí òðîìáîöèòàìè è ÷òî áîëåå âàæíî – ýíäîòåëèàëü-
íûìè êëåòêàìè è êëåòêàìè ãëàäêèõ ìûøö ñîñóäîâ, òàê-
æå êàê è èç LTÀ

4
. Ýòîò ïðîöåññ êëåòî÷íîé êîîïåðàöèè

ïðåäïîëîæèòåëüíî ïîäâåðãàåòñÿ àêöåëåðàöèè ò.í. èøå-
ìèåé–ðåïåðôóçèåé, ÷òî äîëæíî ñïîñîáñòâîâàòü ëîêàëü-
íîé âûñîêîé áèîóñâîÿåìîñòè öèñòåèíîâûõ ëåéêîòðèå-
íîâ âíóòðè ýíäîòåëèàëüíûõ êëåòîê, ñ ïîñëåäóþùåé àä-
ãåçèåé ëåéêîöèòîâ, èõ ðåòðàêöèåé è ìèãðàöèåé ïîëè-
ìîðôîíóêëåàðíûõ ëåéêîöèòîâ èç ñîñóäèñòîãî ðóñëà
[14]. Âñ¸ ýòî ìîæåò ÿâèòüñÿ íîâûì äîïîëíåíèåì ê òðà-
äèöèîííûì âîççðåíèÿì îòíîñèòåëüíî îñëîæíåíèé ñî
ñòîðîíû ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû, ÷òî ïîäðàçó-
ìåâàåò èíäóöèðóåìûé ëåéêîöèòàìè îòâåò â ìèîêàðäè-
àëüíûõ êëåòêàõ â îòíîøåíèè âîñïàëèòåëüíîãî ïðîöåñ-
ñà, êîòîðûé â áîëüøåé ñòåïåíè ìîæåò áûòü îáóñëîâëåí
öèñòåèíîâûìè ëåéêîòðèåíàìè, íåæåëè èõ ýíäîãåííûì
ìåòàáîëèòîì õåìîòàêñèñà - LTÂ

4 
ëåéêîòðèåíîì [17].

Íóæíî òàêæå ïðèíÿòü âî âíèìàíèå íàëè÷èå â ýíäîòå-
ëèàëüíûõ êëåòêàõ èçîôîðìû ãëþòàòèîí-s-òðàíñôåðàçû,
êîòîðàÿ â óêàçàííûõ êëåòêàõ ñïîñîáñòâóåò êàòàëèçó ïðî-
äóêöèè LTÑ

4 
ëåéêîòðèåíà. Ýòîò ôåðìåíò îòëè÷àåòñÿ îò

LTÑ
4 
ëåéêîòðèåí-ñèíòàçû òðîìáîöèòîâ è âîçìîæíî ÿâ-

ëÿåòñÿ îñíîâíûì ïîääåðæèâàþùèì çâåíîì òðàíñöåë-
ëþëÿðíîãî áèîñèíòåçà LTÑ

4
, êîòîðûé îòìå÷àåòñÿ ïðè

âçàèìîäåéñòâèè ïîëèìîðôîíóêëåàðíûõ ëåéêîöèòîâ è
ýíäîòåëèàëüíûõ êëåòîê [73]. Ïî ìíåíèþ ýòèõ àâòîðîâ,
ëåéêîòðèåíû ÿâëÿþòñÿ ìåäèàòîðàìè âîñïàëåíèÿ, îáëà-
äàþùèå ñïîñîáíîñòüþ ïîðàæàòü ìèîêàðä ïðè ò.í. ïðî-
öåññå ðåãèîíàëüíîé èøåìèè – ðåïåðôóçèè.

Êîîïåðàöèÿ ïîëèìîðôîíóêëåàðíûõ ëåéêîöèòîâ è ýí-
äîòåëèàëüíûõ êëåòîê ìîæåò âûçâàòü óñèëåíèå òðàíñöåë-
ëþëÿðíîãî áèîñèíòåçà ëåéêîòðèåíîâ in situ è èçìåíå-
íèå òîíóñà êîðîíàðíûõ àðòåðèé. Îáðàçîâàíèå ëåéêîò-
ðèåíîâ èç êëåòî÷íûõ èñòî÷íèêîâ âûçûâàåò âûðàæåí-
íóþ âàçîêîíñòðèêöèþ è ïåðèâàñêóëÿðíûé îòåê, ÷òî õà-
ðàêòåðèçóåòñÿ íàðóøåíèåì ñåðäå÷íîé ôóíêöèè è ãå-
ìîäèíàìèêè [67]. Ïî ìíåíèþ ðÿäà àâòîðîâ [67], ââåäå-
íèåì ýêçîãåííûõ ëåéêîòðèåíîâ òîëüêî ïàðöèàëüíî âîç-
ìîæíî ðåïðåçåíòèðîâàòü âûøåóïîìÿíóòûå ýôôåêòû,
÷òî ñâèäåòåëüñòâóåò î çíà÷èìîñòè èõ ëîêàëüíîé êîíöåí-
òðàöèè â êà÷åñòâå àóòîêîèäîâ, êîãäà îíè îêàçûâàþò âëè-
ÿíèå íà êëåòêè-ìèøåíè â îáëàñòè èõ ïðîäóêöèè.

Àäãåçèÿ ëåéêîöèòîâ íà ñîñóäèñòîé ñòåíêå ÿâëÿåòñÿ îñ-
íîâíîé ñòóïåíüþ â êà÷åñòâå îòâåòíîé ðåàêöèè íà âîñ-
ïàëèòåëüíûé ïðîöåññ, à èíôèëüòðàöèÿ íåéòðîôèëîâ
àññîöèèðîâàíà ñ ïîâðåæäåíèåì ñåðäå÷íîé ìûøöû è
ñîñóäèñòûì âîñïàëåíèåì [67]. Ïî ìíåíèþ ýòèõ àâòî-
ðîâ, àäãåçèÿ ëåéêîöèòàðíî-ýíäîòåëèàëüíûõ êëåòîê òàê-
æå îáóñëîâëèâàåò îïòèìàëüíîå ñîñòîÿíèå äëÿ ïåðåõî-
äà LTÀ

4 
ëåéêîòðèåíà îò êëåòîê äîíîðîâ, ê êëåòêàì àê-

öåïòîðàì, ÷òî â êîíå÷íîì èòîãå âûçûâàåò îáðàçîâàíèå
öèñòåèíñîäåðæàùèõ ëåéêîòðèåíîâ. Èñõîäÿ èç âûøåèç-

ëîæåííîãî, òðàíñöåëëþëÿðíûå ÿâëåíèÿ, êàñàþùèåñÿ
ïåðåõîäà ìåòàáîëèòà 5-ëèïîêñèãåíàçû - LTÂ

4 
ëåéêîòðè-

åíà â öèñòåèíîâûå ëåéêîòðèåíû, ñïîñîáñòâóþùèå âà-
çîêîíñòðèêöèè è ïîâûøåíèþ ñîñóäèñòîé ïðîíèöàåìî-
ñòè îñíîâàòåëüíî ìåíÿþò íàøè ïðåäñòàâëåíèÿ î çíà÷å-
íèè àêòèâàöèè íåéòðîôèëîâ â ðàçâèòèè âîñïàëèòåëü-
íûõ çàáîëåâàíèé ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû.

Ðàçíûìè ãðóïïàìè èññëåäîâàòåëåé â îïûòàõ in vivo è in
vitro óñòàíîâëåíà áèîëîãè÷åñêàÿ àêòèâíîñòü öèñòåèíî-
âûõ ëåéêîòðèåíîâ â îòíîøåíèè ñåðäå÷íî-ñîñóäèñòîé
ñèñòåìû. LTA

4 
è LTD

4 
ëåéêîòðèåíû ïðè âíóòðèâåííîì

ââåäåíèè ó íàðêîòèçèðîâàííûõ ìîðñêèõ ñâèíîê âûçû-
âàëè ñíèæåíèå ñèñòåìíîãî àðòåðèàëüíîãî äàâëåíèÿ, â
òî âðåìÿ êàê èõ ïîäêîæíîå ââåäåíèå ñîïðîâîæäàëîñü
âàçîêîíñòðèêöèåé è óâåëè÷åíèåì ïðîíèöàåìîñòè ñî-
ñóäîâ [67]. Ïðè èññëåäîâàíèè âëèÿíèÿ öèñòåèíîâûõ ëåé-
êîòðèåíîâ íà ìîðôî-ôóíêöèîíàëüíûå ïîêàçàòåëè ñåð-
äöà áûëî âûÿâëåíî, ÷òî ñî ñòîðîíû ñåðäöà êðîëèêîâ,
ïåðôóçèðóåìîãî íåéòðîôèëàìè, îíè âûçûâàëè ïîâû-
øåíèå ïåðôóçèîííîãî äàâëåíèÿ â êîðîíàðàõ (íà 150-
300% ïî ñðàâíåíèþ ñ èñõîäíûìè âåëè÷èíàìè, â òå÷å-
íèå 30-60 ìèíóò) è ñïîñîáñòâîâàëè óâåëè÷åíèþ ýíäî-
äèàñòîëè÷åñêîãî äàâëåíèÿ â ëåâîì æåëóäî÷êå (íà 200-
700% ïî ñðàâíåíèþ ñ êîíòðîëüíûìè äàííûìè), ÷òî
óêàçûâàëî íà âîçíèêíîâåíèå êîðîíàðîñïàçìà è ñíèæå-
íèå ñïîñîáíîñòè ñîñóäîâ ê ðàñøèðåíèþ [67]. Âçàèìî-
ñâÿçü ìåæäó ïðîäóêöèåé CysLT è ìîðôîôóíêöèîíàëü-
íûõ èçìåíåíèé â ñåðäå÷íîé ìûøöå, ïåðôóçèðóåìîé
íåéòðîôèëàìè, äîêàçàíî ïðåäâàðèòåëüíûì ââåäåíèåì
äâóõ ðàçíûõ àíòàãîíèñòîâ öèñòåèíîâûõ ëåéêîòðèåíîâ –
LY-171883 è SKF-104353, êîãäà îíè ïðîÿâëÿëè ìîäóëè-
ðóþùåå âëèÿíèå íà ñåðäöå âî âðåìÿ èíäóöèðîâàííûõ
íåéòðîôèëàìè èçìåíåíèé. Àíàëîãè÷íûå ýôôåêòû
áûëè çàðåãèñòðèðîâàíû ïðè èñïîëüçîâàíèè èíãèáèòî-
ðà áèîñèíòåçà ëåéêîòðèåíîâ – BAY-X-1005 [66]. Ñëåäóåò
îòìåòèòü, ÷òî îáðàçîâàíèå öèñòåèíîâûõ ëåéêîòðèåíîâ
ïóòåì òðàíñöåëëþëÿðíîãî ñèíòåçà ýíäîòåëèàëüíûõ êëå-
òîê ñïîñîáñòâóåò óñèëåíèþ ñîáñòâåííîé ïðîäóêöèè
çàâèñèìûõ îò ýíäîòåëèàëüíûõ êëåòîê íåéòðîôèëîâ è,
ñëåäîâàòåëüíî, äîïîëíèòåëüíîìó òðàíñöåëëþëÿðíîìó
ñèíòåçó öèñòåèíîâûõ ëåéêîòðèåíîâ. Î òàêîé êîððåëÿ-
öèîííîé ñâÿçè óêàçûâàåò çíà÷èòåëüíîå óìåíüøåíèå
ñêëåèâàíèÿ íåéòðîôèëîâ ïðè èñïîëüçîâàíèè àíòàãîíè-
ñòîâ CysLT-îâ âî âðåìÿ ìîðôîìåòðè÷åñêîãî àíàëèçà
èçîëèðîâàííûõ ñåðäåö êðîëèêîâ [52,67].

Ìîäóëÿöèÿ àäãåçèè ëåéêîöèòîâ ìîæåò âûçûâàòü èçìå-
íåíèÿ ñî ñòîðîíû ôîðìèðîâàíèÿ CysLT-îâ è èõ ôóíê-
öèîíàëüíîé ìîäèôèêàöèè. Â òå÷åíèå ìíîãèõ ëåò áûëî
èçâåñòíî, ÷òî àäãåçèÿ ïîëèìîðôîíóêëåàðíûõ ëåéêîöè-
òîâ íà ýíäîòåëèé ìèêðîñîñóäîâ ÿâëÿåòñÿ îäíèì èç îñ-
íîâíûõ çâåíüåâ âîñïàëèòåëüíîé ðåàêöèè è âî âðåìÿ
ïîðàæåíèÿ ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû: âçàèìîäåé-
ñòâèå ìåæäó êëåòêàìè, èíèöèèðîâàííîå àäãåçèâíûìè
ìîëåêóëàìè, ïðåäïîëîæèòåëüíî èãðàåò âàæíóþ ðîëü
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“â ôèêñèðîâàíèè” íàõîäÿùèõñÿ â öèðêóëÿöèè êëåòîê,
÷òî ðàññìàòðèâàåòñÿ êàê íà÷àëî êëåòî÷íîãî “âêëàäà” â
ôîðìèðîâàíèå âîñïàëèòåëüíîé ðåàêöèè [16]. Àäãåçèÿ
íåéòðîôèëîâ íà ýíäîòåëèàëüíûõ êëåòêàõ òàêæå ñîçäàåò
îïòèìàëüíûå óñëîâèÿ äëÿ òðàíñöåëëþëÿðíîãî áèîñèí-
òåçà CysLT-îâ, ÷òî ñïîñîáñòâóåò âåñüìà ýôôåêòèâíîìó
òðàíñôåðó LTA

4 
ëåéêîòðèåíà îò îäíîé êëåòêè ê äðóãîé.

Ãðóïïîé àâòîðîâ ïî ýòîìó ïîâîäó âûñêàçàíî ìíåíèå,
÷òî ïîñêîëüêó ñòàáèëèçàöèÿ èíòàêòíîãî LTA

4 
ëåéêîòðè-

åíà îòìå÷àåòñÿ ìåìáðàíîïîäîáíûìè ëèïîñîìàìè,
ñêëåèâàåìûå ìåìáðàíû âîçìîæíî ïðåäñòàâëÿþò ñîáîé
ëèïîôèëüíóþ ñðåäó, êîòîðàÿ ñïîñîáñòâóåò òðàíñôåðó
èíòàêòíîãî LTA

4 
ëåéêîòðèåíà îò ïîëèìîðôîíóêëåàðíûõ

ëåéêîöèòîâ â ýíäîòåëèàëüíûå êëåòêè [10].

Òåñíàÿ âçàèìîñâÿçü ìîæåò ñóùåñòâîâàòü ìåæäó ïðî-
ñòàöèêëèíîì è ñèíòåçîì ëåéêîòðèåíîâ.

Èçâåñòíî, ÷òî ïðîñòàöèêëèí ïðåäñòàâëÿåò ñîáîé ëèïèä-
íûé ìåäèàòîð, êîòîðûé âûçûâàåò ìîäóëÿöèþ ñîñóäèñ-
òîãî òîíóñà, èíãèáèðóåò àãðåãàöèþ òðîìáîöèòîâ è
óìåíüøàåò ïîðàæåíèå ñåðäöà ìåõàíèçìîì, ñâÿçàííûì
ñ ïîäàâëåíèåì àêòèâàöèè è ìèãðàöèè íåéòðîôèëîâ [64].
Ïîäîáíûå ñâîéñòâà ïðèñóùè ïðîñòàöèêëèíó, êàê ñî-
åäèíåíèþ, îáëàäàþùåìó âëèÿíèåì íà ìåõàíèçì êîî-
ïåðàöèè ìåæäó êëåòêàìè è íà îáðàçîâàíèå ñóáñòàí-
öèé, ïîäîáíûõ öèñòåèíñîäåðæàùèì ëåéêîòðèåíàì,
ôîðìèðîâàíèå êîòîðûõ ïðîèñõîäèò ïóòåì òðàíñöåëëþ-
ëÿðíîãî áèîñèíòåçà. Äëÿ ïîäòâåðæäåíèÿ äàííîé ãèïî-
òåçû, â îïûòàõ íà èçîëèðîâàííûõ ñåðäöàõ êðîëèêîâ ïðè
âëèÿíèè àíàëîãà ïðîñòàöèêëèíà-èëîïðîñòà â äîçàõ
(3 nM), íå âûçûâàþùèõ âàçîäèëÿòàöèþ, îòìå÷àëîñü âû-
ðàæåííîå êàðäèîïðîòåêòîðíîå äåéñòâèå ïðè íàðóøå-
íèè ôóíêöèè ñåðäöà, âñëåäñòâèå åãî ïåðôóçèè àêòèâè-
ðîâàííûìè íåéòðîôèëàìè [30,66]. Âñå ýòî ñîïðîâîæ-
äàëîñü ñóùåñòâåííûì ïîäàâëåíèåì ïðîäóêöèè CysLT-îâ,
íåñìîòðÿ íà ìåíüøåå âëèÿíèå íà ìåòàáîëèçì 5-ëèïîê-
ñèãåíàçû [66].

Ñîãëàñíî ëèòåðàòóðíûì äàííûì, îêñèä àçîòà ìîæåò
îêàçûâàòü ìîäóëèðóþùåå âëèÿíèå íà ïðîöåññ àäãåçèè
ëåéêîöèòîâ [54] è ñèíòåçà öèñòåèíîâûõ ëåéêîòðèåíîâ.

Â îïûòàõ íà èçîëèðîâàííûõ ñåðäöàõ êðîëèêîâ, ïåðôó-
çèðóåìûõ íåéòðîôèëàìè, ïðåäâàðèòåëüíîå ââåäåíèå
èíãèáèòîðà ñèíòåçà NO L-NMMA â äîçàõ (10 ìÌ), âû-
çûâàåìûõ ïîâûøåíèå ïåðôóçèîííîãî äàâëåíèÿ â êî-
ðîíàðàõ íà 100%, ñïîñîáñòâîâàëî áûñòðîé àäãåçèè ëåé-
êîöèòîâ, ÷òî ñî÷åòàëîñü ñ ñèíòåçîì áîëüøîãî êîëè÷å-
ñòâà CysLT-îâ è ñ ðåçêèì ïîâûøåíèåì ïåðôóçèîííîãî
äàâëåíèÿ â êîðîíàðàõ. Âîññòàíîâëåíèå ñèíòåçà NO ïðåä-
âàðèòåëüíûì ââåäåíèåì L-àðãèíèíà (100 ìÌ) äîñòîâåð-
íî ñíèæàëî àäãåçèþ ïåðôóçèðóåìûõ íåéòðîôèëîâ, òàê-
æå êàê è ïðîäóêöèþ CysLT-îâ è àññîöèèðîâàííûå ñ
íåé èçìåíåíèÿ ñî ñòîðîíû ïåðôóçèîííîãî äàâëåíèÿ â
êîðîíàðàõ, ïîäòâåðæäàþùåå çíà÷åíèå àäãåçèè íåéòðî-

ôèë-ýíäîòåëèàëüíûõ êëåòîê âî âðåìÿ òðàíñöåëëþëÿð-
íîãî ñèíòåçà CysLT-îâ, ÷òî ïî ìíåíèþ àâòîðà ÿâëÿåòñÿ
îäíèì èç ñïîñîáñòâóþùèõ ôàêòîðîâ â ïðîöåññå ïîðà-
æåíèÿ ñåðäå÷íîé ìûøöû [13]. Ñ ýòèìè äàííûìè êîð-
ðåëèðóþò ðåçóëüòàòû, ïîëó÷åííûå äðóãèìè àâòîðàìè,
â êîòîðûõ ïðè èññëåäîâàíèè èçîëèðîâàííûõ ñåðäåö
êðîëèêîâ [27] ïîñëå ââåäåíèÿ L-NMMA (10 ìÌ) èìåëî
ìåñòî ìåäëåííîå, íî ïðîãðåññèâíîå ïîâûøåíèå ïåð-
ôóçèîííîãî äàâëåíèÿ â êîðîíàðàõ, íà êîòîðîå íå îêà-
çûâàë âëèÿíèÿ êàëüöèåâûé èîíîôîð – À 23187 (0,5 ìÌ).
Âìåñòå ñ òåì, íà ôîíå äåéñòâèÿ L-NMMA â ñîïðîâîæ-
äåíèè ïîëèìîðôîíóêëåàðíûõ ëåéêîöèòîâ áûñòðî ïî-
âûøàëîñü â êîðîíàðàõ ïåðôóçèîííîå äàâëåíèå, ñ óâå-
ëè÷åíèåì ýíäîäèàñòîëè÷åñêîãî äàâëåíèÿ â ëåâîì æå-
ëóäî÷êå è ðàçâèòèåì àðèòìèè. Ïðåäâàðèòåëüíîå ââåäå-
íèå L-àðãèíèíà ïðîÿâëÿëî ïðåâåíòèâíîå äåéñòâèå â îò-
íîøåíèè âûçûâàåìîãî L-NMMA ïîâûøåíèÿ ïåðôó-
çèîííîãî äàâëåíèÿ. Â ýòèõ îïûòàõ, L-àðãèíèí òàêæå ñïî-
ñîáñòâîâàë ñíèæåíèþ ýíäîäèàñòîëè÷åñêîãî äàâëåíèÿ
â ëåâîì æåëóäî÷êå, óâåëè÷åíèå êîòîðîãî áûëî èíäóöè-
ðîâàíî ïîëèìîðôîíóêëåàðíûìè ëåéêîöèòàìè. Â òî æå
âðåìÿ, ïðè ââåäåíèè L-NMMA, ïîä âëèÿíèåì èîíîôî-
ðà êàëüöèÿ â ñîïðîâîæäåíèè ïîëèìîðôîíóêëåàðíûõ
ëåéêîöèòîâ, äîñòîâåðíî óñèëèâàëîñü îáðàçîâàíèå
CysLT-îâ, êîòîðîå ïîëíîñòüþ íèâåëèðîâàëîñü ïðè âîç-
äåéñòâèèè L-àðãèíèíà.

Íåñìîòðÿ íà ïîòåíöèàëüíûå êàðäèîâàñêóëÿðíûå ýô-
ôåêòû öèñòåèíîâûõ ëåéêîòðèåíîâ, òîëüêî ëèìèòèðîâàí-
íîå êîëè÷åñòâî èññëåäîâàíèé ïîñâÿùåíî óñòàíîâëåíèþ
ðîëè ýòèõ âåùåñòâ â ïðîöåññå ðàçâèòèÿ ñåðäå÷íî-ñîñó-
äèñòûõ ïàòîëîãèé.

Â îïûòàõ ñ ýêñïåðèìåíòàëüíîé èøåìèåé ìèîêàðäà,
÷åðåç 72 ÷àñà ïîñëå ëèãèðîâàíèÿ êîðîíàðíîé àðòåðèè
èìåëî ìåñòî ýëåâàöèÿ ST-ñåãìåíòà, äåïðåññèÿ Q-çóáöà
è ðàçâèòèå àðèòìèè. Óêàçàííûå èçìåíåíèÿ óìåíüøà-
ëèñü ñåëåêòèâíûì èíãèáèòîðîì 5-ëèïîêñèãåíàçû BAY
X 1005. Âìåñòå ñ òåì, îòñðî÷êà ëåòàëüíîãî èñõîäà è óâå-
ëè÷åíèå êîëè÷åñòâà âûæèâøèõ æèâîòíûõ, ïî ìíåíèþ
àâòîðîâ [27], óêàçûâàëî î ïîòåíöèàëüíî ïîçèòèâíîì
âîçäåéñòâèè èíãèáèòîðîâ ëåéêîòðèåíîâ, ÷òî âïîñëåä-
ñòâèè îáÿçàòåëüíî äîëæíî áûòü îöåíåíî íåñìîòðÿ íà
òî, ÷òî â ðàçíûõ ýêñïåðèìåíòàõ ïðè èñïîëüçîâàíèè àí-
òèëåéêîòðèåíîâûõ âåùåñòâ áûëè ïîëó÷åíû ïðîòèâîðå-
÷èâûå äàííûå [27]. Òàê, íàïðèìåð, èíãèáèòîðû ëèïî-
êñèãåíàçû, òàêæå êàê è íåêîòîðûå àíòàãîíèñòû öèñòåè-
íîâûõ è LTB

4 
ëåéêîòðèåíîâ, áûëè èçó÷åíû ïðè ýêñïå-

ðèìåíòàëüíîì èíôàðêòå ìèîêàðäà ñ ðåïåðôóçèåé è áåç
íåå. Èñõîäÿ èç ïîëó÷åííûõ äàííûõ, ñåëåêòèâíûå èíãè-
áèòîðû 5-ëèïîêñèãåíàçû è áëîêàòîðû 5-ëèïîêñèãåíà-
çû- öèêëîîêñèãåíàçû óìåíüøàëè ðàçìåðû èíôèöèðî-
âàííîé çîíû [35]. Â äðóãèõ èññëåäîâàíèÿõ, íà èçîëèðî-
âàííûõ ïî Ëàíãåíäîðôó ñåðäöàõ êðîëèêîâ, ïîñëå ìîäå-
ëèðîâàíèÿ èíôàðêòà ìèîêàðäà in vivo îïûòàõ, óñèëèâà-
ëàñü ïðîäóêöèÿ CysLT-îâ, ÷òî ñî÷åòàëàñü ñ êîíñòðèê-
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öèåé êîðîíàðîâ, êîòîðàÿ çàìåòíî óìåíüøàëàñü àíòàãî-
íèñòàìè CysLT. Àíàëîãè÷íûå äàííûå áûëè ïîëó÷åíû
â îïûòàõ íà õîìÿ÷êàõ èøåìè÷åñêî-ðåïåðôóçèîííûì
ïîâðåæäåíèåì ñåðäå÷íîé ìûøöû. Ïðè èçó÷åíèè ó íèõ
ìèêðîöèðêóëÿöèè áûëî âûÿâëåíî íàêîïëåíèå CysLT-îâ,
÷òî ñîïðîâîæäàëîñü ïðîñà÷èâàíèåì ìàêðîìîëåêóë.
Èñïîëüçîâàíèå â ýòî âðåìÿ èíãèáèòîðîâ ñèíòåçà ëåé-
êîòðèåíîâ, òàêæå êàê è àíòàãîíèñòîâ ðåöåïòîðîâ CysLT
ñïîñîáñòâîâàëî ïðåâåíöèè ïîñòèøåìè÷åñêèõ ìèêðî-
öèðêóëÿòîðíûõ íàðóøåíèé [45]. Ïðåäïîëîæèòåëüíî,
èíãèáèöèÿ ñèíòåçà ëåéêîòðèåíîâ, ñ îäíîé ñòîðîíû,
ìîæåò îêàçàòü ïîëîæèòåëüíîå âëèÿíèå íà èøåìèçèðî-
âàííûé ìèîêàðä ïóòåì ïðåâåíöèè îáðàçîâàíèÿ âàçî-
àêòèâíûõ CysLT-îâ è ëåéêîòðèåíà õåìîòàêñèñà - LTB

4 
, à

ñ äðóãîé, âåðîÿòíî àíòàãîíèñòû ëåéêîòðèåíîâ íå îáëà-
äàþò äîñòàòî÷íîé ïîòåíöèåé äëÿ îêàçàíèÿ êîíêóðåí-
öèè ýíäîãåííûì ëèãàíäàì (CysLT è LTB

4
), êîòîðûå âå-

ðîÿòíî, õàðàêòåðèçóþòñÿ áîëüøåé ëîêàëüíîé áèîóñâî-
ÿåìîñòüþ â ó÷àñòêàõ àêêóìóëÿöèè âîñïàëèòåëüíûõ êëå-
òîê è â ïîâðåæäåííûõ èíôàðêòîì çîíàõ [27]. Âî âñÿêîì
ñëó÷àå, ðåçóëüòàòû èññëåäîâàíèé ñâèäåòåëüñòâóþò [65],
÷òî 5-ëèïîêñèãåíàçíûå ïóòè àêòèâèðóþòñÿ ïðè çàáîëå-
âàíèÿõ êîðîíàðíûõ àðòåðèé, ÷òî óêàçûâàåò î âîçìîæ-
íîé ïàòîãåíåòè÷åñêîé ðîëè ëåéêîòðèåíîâ ïðè ïîäîá-
íûõ íàðóøåíèÿõ [65]. Ñðàâíèòåëüíî ìàëî÷èñëåííûå èñ-
ñëåäîâàíèÿ àíòèëåéêîòðèåíîâûõ ñðåäñòâ â ýòîì íàïðàâ-
ëåíèè íå ïîçâîëÿþò ñäåëàòü îêîí÷àòåëüíîå çàêëþ÷åíèå,
õîòÿ âûðàæåííûå êàðäèîïðîòåêòèâíûå ñâîéñòâà ñåëåê-
òèâíûõ èíãèáèòîðîâ 5-ëèïîêñèãåíàçû ÿâëÿþòñÿ ôàêòî-
ðîì, ïîçâîëÿþùèì ðàññìàòðèâàòü ëåéêîòðèåíû â êà-
÷åñòâå ïîòåíöèàëüíûõ ìèøåíåé ïðè ñåðäå÷íî-ñîñóäè-
ñòûõ çàáîëåâàíèÿõ.

Òàêèì îáðàçîì, ñîãëàñíî ëèòåðàòóðíûì èñòî÷íèêàì,
ëåéêîòðèåíû èãðàþò âàæíóþ ðîëü â ôîðìèðîâàíèè
âîñïàëèòåëüíûõ ñîñòîÿíèé è ðàçâèòèè ðàçëè÷íûõ äûõà-
òåëüíûõ è ñåðäå÷íî-ñîñóäèñòûõ ïàòîëîãèé, òðåáóþùèõ
ñîîòâåòñòâóþùåé ôàðìàêîëîãè÷åñêîé êîððåêöèè èíãè-
áèòîðàìè ïðîäóêöèè ýòèõ âåùåñòâ, èëè æå àíòàãîíèñ-
òàìè ëåéêîòðèåíîâûõ ðåöåïòîðîâ, õîòÿ ñðàâíèòåëüíî
îãðàíè÷åííûå äàííûå â ýòîì íàïðàâëåíèè íå ïîçâîëÿ-
þò ñäåëàòü îêîí÷àòåëüíîå çàêëþ÷åíèå î öåëåñîîáðàç-
íîñòè èñïîëüçîâàíèÿ àíòàãîíèñòîâ ýòèõ âåùåñòâ ïðè
ðàçíûõ çàáîëåâàíèÿõ è, ñëåäîâàòåëüíî, ÿâëÿåòñÿ ïðåä-
ìåòîì äàëüíåéøèõ èññëåäîâàíèé.
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SUMMARY

LEUKOTRIENES AND THEIR RECEPTOR

Gongadze N.

Tbilisi State Medical University

Leukotrienes (LTs) are biologically active metabolites de-
rived from arachidonic acidmembrane phospholipids by
phospholipase A

2
. They can be synthesized by platelets,

endothelial and vascular smooth muscle cells as well from
neutrophil – derived leukotriene – A

4
. Monocytes and

macrophages also synthesize both LTB
4
 and cysteinyl leu-

kortienes (CysLTs). The biological effects of these lipid
mediators are realized by different specific receptors which
are classified as either chemoattractants – BLT

1 
and BLT

2

or nucleotide receptors (CysLT
1
 and CysLT

2
). Activation

of BLT receptors was shown to produce chemotactic ac-
tivities on leukocytes whereas CysLT-s stimulated smooth
muscle and other cells: BLT

1
 receptors is expressed in leu-

kocytes, granulocytes, macrophages and eosinophiles,
while BLT

2
 is highly expressed in splenic T-cells and lym-

phocytes have been suggested to be the targets for them.

The high distribution of CysLT
1
 was detected in peripher-

al blood leukocytes, in spleen, skeletal muscle, pancreas,
less strongly in heart, brain, liver and other tissues. It was
shown by in situ hybridization the existence if CysLT

2
 in

human atrium, ventricle, coronary arteries, eosinophiles,
adrenal gland and Purkinje fiber conducting cells. By ex-
perimental and clinical study it was demonstrated that LTs
play an important role in developing of bronchopulmonal
inflammatory process, asthma, cardiovascular and allergic
disorders, with increased vascular permeability and ede-
ma. The exact signal transduction mechanism for leukot-
rienes have not been completely elucidated. The reported
data suggest that agonist interactions with G–protein–
coupled receptors (GPCR) involve activation if heterotrim-
eric G-proteins associated with a group of conventional
cellular events, which leads to increases in intracellular
Ca2+ and modifications in a number of membrane ion chan-
nels. In this review it is summarized the evidence about
LTs and their antagonists action on different systems which
provides a rationale for the use of these substance antag-
onists and synthesis inhibitors in different inflammatory
process, allergic disorders and cardiovascular diseases.

Key words: Leukotrienes,  receptors, leukocytes, G–protein.

Íàó÷íûé îáçîð

ÑÒÂÎËÎÂÛÅ ÊËÅÒÊÈ È ÒÅÐÀÏÈß ÁÓÄÓÙÅÃÎ. ÍÎÂÅÉØÈÅ ÌÅÄÈÖÈÍÑÊÈÅ
ÒÅÕÍÎËÎÃÈÈ, ÏÐÎÁËÅÌÛ È ÏÅÐÑÏÅÊÒÈÂÛ

Áàõóòàøâèëè Â.È., Êîðñàíòèÿ Á.Ì.
(Â.È. Áàõóòàøâèëè – äåéñòâ. ÷ëåí ÀÍ Ãðóçèè)

Èíñòèòóò ìåäèöèíñêîé áèîòåõíîëîãèè ÀÍ Ãðóçèè

Â êîíöå ÕÕ âåêà ïðîèçîøëî ïîâîðîòíîå ñîáûòèå â ñî-
âðåìåííîé áèîëîãèè è ìåäèöèíå – áûëè èçîëèðîâàíû
ëèíèè ýìáðèîíàëüíûõ ñòâîëîâûõ êëåòîê (ÑÊ) ÷åëîâåêà
è æèâîòíûõ. Ýòè êëåòêè äåëÿòñÿ (ïîäîáíî îïóõîëåâûì)
áåç óêîðî÷åíèÿ ñïèðàëè ÄÍÊ, â ïèòàòåëüíîé ñðåäå ìî-
ãóò æèòü íåîãðàíè÷åííî äîëãî, îíè ñïîñîáíû ïðåâðà-
ùàòüñÿ â ëþáûå äðóãèå êëåòêè îðãàíèçìà. Ó÷åíûå ïî-
ëó÷èëè óíèêàëüíóþ ýêñïåðèìåíòàëüíóþ ìîäåëü, à êëè-
íèöèñòû – ñðåäñòâî, áåç ïðåóâåëè÷åíèÿ, ñ ãèãàíòñêèìè
ëå÷åáíûìè è ïðîôèëàêòè÷åñêèìè âîçìîæíîñòÿìè.
Âïåðâûå íàóêà âïëîòíóþ ïîäîøëà ê èçó÷åíèþ ãëàâíîé
çàãàäêè áèîëîãèè: êàê êëåòêà ïðåâðàùàåòñÿ â îðãàíèçì,

ò.å. êàêèì îáðàçîì ãåíåòè÷åñêàÿ èíôîðìàöèÿ îäíîé
êëåòêè ìàêðîìàñøòàáèðóåòñÿ â ñîòíè ìèëëèîíîâ ðàç-
íîîáðàçíûõ êëåòîê íîâîãî çàðîäûøà.

Âñå ñòâîëîâûå êëåòêè, íåçàâèñèìî îò ïðîèñõîæäåíèÿ è
èñòî÷íèêà âûäåëåíèÿ, îáëàäàþò òðåìÿ îáùèìè óíè-
êàëüíûìè ñâîéñòâàìè: îíè ñïîñîáíû ê ñàìîïîääåðæà-
íèþ â òå÷åíèå äëèòåëüíîãî âðåìåíè; îíè íå ñïåöèàëè-
çèðîâàíû, ò.å. íå èìåþò êàêèõ-ëèáî òêàíå-ñïåöèôè÷åñ-
êèõ ìàðêåðîâ, îòâåòñòâåííûõ çà âûïîëíåíèå ñïåöèàëü-
íûõ ôóíêöèé; îíè ñïîñîáíû ê äèôôåðåíöèðîâêå â
ëþáûå ñïåöèàëèçèðîâàííûå êëåòêè [2].
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Ãîâîðÿ èíûìè ñëîâàìè, â îòëè÷èå îò äðóãèõ êëåòîê îðãà-
íèçìà, êîòîðûå îñóùåñòâëÿþò (êîììèòèðîâàííàÿ íà-
ïðàâëåííîñòü) ñïåöèôè÷åñêèå ôóíêöèè, ÑÊ îñòàþòñÿ
íåäèôôåðåíöèðîâàííûìè âïëîòü äî ïîëó÷åíèÿ ñèãíà-
ëà î äèôôåðåíöèðîâêå â ñïåöèàëèçèðîâàííûå êëåòêè
[14]. Äàëüíåéøåå ðàçâèòèå ñòâîëîâûõ êëåòîê, ò.å. èõ ñà-
ìîïîääåðæàíèå èëè äèôôåðåíöèðîâêà, îïðåäåëÿåòñÿ
êàê âíóòðåííèìè ãåíåòè÷åñêèìè èìïóëüñàìè, òàê è
ýïèãåíåòè÷åñêèìè ñèãíàëàìè ëîêàëüíîãî ìèêðîîêðó-
æåíèÿ, ïåðåäàâàåìûìè ÷åðåç êîíòàêòû ñ ñîñåäíèìè
êëåòêàìè, ñåêðåòèðóåìûìè èìè ìîëåêóëàìè è êîìïî-
íåíòàìè âíåêëåòî÷íîãî ìàòðèêñà [7].

Ïî ñòåïåíè äèôôåðåíöèðîâêè ñòâîëîâûå êëåòêè ìîãóò
áûòü: - òîòèïîòåíòíûìè, ò.å. ñïîñîáíûìè îáðàçîâûâàòü
êëåòêè ëþáûõ òèïîâ; - ïëþðèïîòåíòíûìè (îáðàçîâûâà-
þò êëåòêè ìíîãèõ, íî íå âñåõ òèïîâ); - ìóëüòèïîòåíòíû-
ìè (îáðàçîâûâàþò êëåòêè íåñêîëüêèõ òèïîâ).

Îïëîäîòâîðåííûå ãåðìèíàòèâíûå êëåòêè – çèãîòû,
åäèíñòâåííûå êëåòêè, êîòîðûå ÿâëÿþòñÿ òîòèïîòåíòíû-
ìè, èëè ñïîñîáíûìè òðàíñôîðìèðîâàòüñÿ â êëåòêè
ëþáîãî òèïà äëÿ êàæäîé òêàíè â îðãàíèçìå [7]. Íà îñíî-
âàíèè ïðîâåäåííûõ èññëåäîâàíèé ìîæåò áûòü ïðåäëî-
æåíà òàêàÿ êëàññèôèêàöèÿ ñòâîëîâûõ êëåòîê ÷åëîâåêà
ïî ïðîèñõîæäåíèþ è èñòî÷íèêó âûäåëåíèÿ: ÑÊ ýìáðè-
îíà è òêàíåé ïëîäà; ÑÊ âçðîñëîãî îðãàíèçìà (êðîâåòâîð-
íûå, ìåçåíõèìàëüíàÿ, ìûøå÷íàÿ, íåéðàëüíàÿ, ýïèäåð-
ìàëüíàÿ è äð.). Ñðåäè íèõ íàèáîëåå àêòèâíî èçó÷àþòñÿ
êðîâåòâîðíûå è ýìáðèîíàëüíûå ÑÊ, è óæå èìååòñÿ îï-
ðåäåëåííûé îïûò èõ ïðàêòè÷åñêîãî ïðèìåíåíèÿ [11].

Áëàãîäàðÿ ìèãðàöèè ñòâîëîâûõ êëåòîê è èõ èíòåãðàöèè
â òêàíåâûå ñèñòåìû, â ýìáðèîãåíåçå îñóùåñòâëÿåòñÿ
îðãàíî- è ãèñòîãåíåç. Ñòâîëîâûå êëåòêè íå òîëüêî èãðà-
þò âàæíóþ ðîëü â ðàçâèòèè ïëîäà, íî è ñîõðàíÿþòñÿ â
äåòñêîì è âçðîñëîì îðãàíèçìàõ [3]. Âñå íîðìàëüíûå
îðãàíû è òêàíè ÷åëîâåêà ñîõðàíÿþò “ðåëèêòû” çàðîäû-
øåâîé òêàíè â âèäå ìèêðîâêðàïëåíèé ðåãèîíàëüíûõ ÑÊ.
Ðåãåíåðàòèâíàÿ ñïîñîáíîñòü îðãàíà ïàäàåò ñ âîçðàñ-
òîì, ïðîïîðöèîíàëüíî ñîõðàíåíèþ àêòèâíîñòè ýòèõ
êëåòîê, êîòîðûå îáåñïå÷èâàþò îáíîâëåíèå êëåòî÷íîãî
ñîñòàâà íà âñåì ïðîòÿæåíèè îíòîãåíåçà, îíè – “ÍÇ”
èíôîðìàöèè ðàçâèòèÿ. Ñòâîëîâûå êëåòêè – ýòî îðãàí
ýêñòðåííîé ðåïàðàöèè â ñëó÷àå àâàðèéíûõ, ìàññèâíûõ
ïîâðåæäåíèé òêàíè (òðàâìû, âèðóñíàÿ àãðåññèÿ, õèìè-
÷åñêèå è òåïëîâûå ïîâðåæäåíèÿ), êîòîðûé îòíîñèòñÿ ê
àïïàðàòó êëåòî÷íîãî ãîìåîñòàçà, îñíîâàííîãî íà ïî-
ñòîÿííîì ñàìîîáíîâëåíèè êëåòîê, ñìåíû óñòàðåâøèõ,
îòðàáîòàííûõ êëåòîê ñ öåëüþ çàùèòû îò áîëåçíåé, íà-
êîïëåíèÿ àíîìàëüíûõ êëåòîê è ïðåæäåâðåìåííîãî ñòà-
ðåíèÿ [6]. Äèñáàëàíñ ñàìîîáíîâëåíèÿ ÑÊ ïàðåíõèìû/
ìåçåíõèìû ëåæèò â îñíîâå àòåðîñêëåðîçà ñîñóäîâ, öèð-
ðîçà ïå÷åíè, ëåãêèõ è ïî÷åê, à òàêæå ãëèîçà è âîçðàñò-
íîé íåéðîäåãåíåðàöèè ãîëîâíîãî è ñïèííîãî ìîçãà.
Âîçðàñòíûå èçìåíåíèÿ êîæè, ýíäîêðèííûõ è ïîëîâûõ

æåëåç, ìûøå÷íîé è èììóííîé ñèñòåì ñâÿçàíû ñ èñ-
÷åðïàíèåì ïóëà ðåãèîíàëüíûõ ñòâîëîâûõ êëåòîê (ÐÑÊ).

Â ïîñëåäíåå âðåìÿ â ëèòåðàòóðå óäåëÿåòñÿ äîñòàòî÷íî
ìíîãî âíèìàíèÿ ýòèì êëåòêàì, êîòîðûå íàéäåíû ïî÷òè
âî âñåõ îðãàíàõ [16]. Íàèáîëüøåå ïðèñóòñòâèå ÐÑÊ ó
âçðîñëîãî óñòàíîâëåíî â ñëåäóþùèõ òêàíÿõ: êîñòíûé
ìîçã, ìåçåíõèìà, ìàòåðèíñêàÿ ÷àñòü ïëàöåíòû (òðîôîá-
ëàñò), ñëèçèñòàÿ îáîëî÷êà íîñîãëîòêè, æèðîâàÿ òêàíü,
ïëàöåíòàðíàÿ è ïóïîâèííàÿ êðîâü íîâîðîæäåííûõ, òêà-
íè ýìáðèîíà (Embryo totalis), â ìåíüøåé ñòåïåíè – â
ïå÷åíè, ïåðèôåðè÷åñêîé êðîâè, ëèìôàòè÷åñêèõ óçëàõ,
ñåëåçåíêå [3]. Óñòàíîâëåíî, ÷òî ìíîãèå èç íèõ ñïîñîá-
íû äèôôåðåíöèðîâàòüñÿ íå òîëüêî â êëåòêè òîãî îðãà-
íà, â êîòîðîì îíè íàõîäÿòñÿ, íî è â êëåòêè äðóãèõ îðãà-
íîâ è òêàíåé, ïðîèñõîäÿùèõ äàæå èç äðóãîãî çàðîäû-
øåâîãî ëèñòêà. Â ñòðîìå êîñòíîãî ìîçãà è â æèðîâîé
òêàíè ïðèñóòñòâóþò ìåçåíõèìàëüíûå ÑÊ, ñïîñîáíûå
îáðàçîâûâàòü æèðîâóþ, õðÿùåâóþ, êîñòíóþ è ìûøå÷-
íóþ òêàíè. Ñëèçèñòàÿ îáîëî÷êà íîñîãëîòêè (â ðàéîíå
îáîíÿòåëüíûõ ðåöåïòîðîâ) ñîäåðæèò ÷àñòè÷íî ñïåöèà-
ëèçèðîâàâøèåñÿ ÑÊ, ñïîñîáíûå ïðåâðàùàòüñÿ â êëåòêè
íåðâíîé òêàíè – íåéðîíû è êëåòêè ãëèè. Ñòâîëîâûå êëåò-
êè ïëàöåíòû è ïóïîâèííîé êðîâè ìîãóò ïðåîáðàçîâû-
âàòüñÿ â êîæíûå, êðîâÿíûå, ìûøå÷íûå è íåðâíûå êëåò-
êè. Ìåçåíõèìàëüíûå ÑÊ ñïîñîáíû ê ïðèæèâëåíèþ è
äèôôåðåíöèðîâêå ó àëëîãåííûõ ðåöèïèåíòîâ è ïîýòî-
ìó ðàññìàòðèâàþòñÿ â òðàíñïëàíòîëîãèè â êà÷åñòâå
èñòî÷íèêà äëÿ êîððåêöèè äåôåêòîâ êîñòíîé, õðÿùåâîé
è æèðîâîé òêàíåé [18].

Îäíî èç êëþ÷åâûõ ñâîéñòâ, îïðåäåëÿþùèõ òåðàïåâòè-
÷åñêóþ ýôôåêòèâíîñòü ÑÊ, à òàêæå ýìáðèîíàëüíûõ
îðãàíîïðåïàðàòîâ, çàêëþ÷àåòñÿ â ôàðìàêîëîãè÷åñêîé
òî÷íîñòè íåïîñðåäñòâåííîãî âîçäåéñòâèÿ íà ôóíêöèè
ãîìîëîãè÷íîãî îðãàíà èëè òêàíè è êîòîðûé ïîëó÷èë
íàçâàíèå îðãàííîãî òðîïèçìà èëè ãîìîëîãè÷íîñòè.
Óñòàíîâëåíî, ÷òî ðàäèàêòèâíî ìå÷åííûå áèîìîëåêó-
ëû, íåçàâèñèìî îò âèäà è ïðîèñõîæäåíèÿ îðãàííûõ ãî-
ìîãåíàòîâ, ââåäåííûå â îðãàíèçì ðàçëè÷íûìè ïóòÿìè,
ìàêñèìàëüíî êóìóëèðóþòñÿ â ãîìîëîãè÷íûõ îðãàíàõ
[12]. Ïåðåñàäêè ýìáðèîíàëüíûõ ÑÊ â ìîçã íèêîãäà íå
ñîïðîâîæäàëèñü âîçíèêíîâåíèåì êàðäèîìèîöèòîâ,
ìèîöèòîâ èëè êîæè. Â ñâîþ î÷åðåäü, òðàíñïëàíòàòû ÑÊ
â ñåðäöå íå äàâàëè íåéðîíîâ èëè ñåêðåòîðíûõ êëåòîê
êèøå÷íèêà. Ëîêàëüíàÿ äèôôåðåíöèðîâêà ýìáðèîíàëü-
íûõ ÑÊ in situ, êàê ïðàâèëî, êîíòðîëèðîâàëàñü “ñèãíà-
ëàìè” ìèêðîîêðóæåíèÿ.

Âûäåëèì îñíîâíûå ýôôåêòû, âûçûâàåìûå ñòâîëîâû-
ìè êëåòêàìè: ðåàëèçàöèÿ ïëþðèïîòåíòíîñòè ÐÑÊ; àê-
òèâàöèÿ ïðîëèôåðàöèè è äèôôåðåíöèðîâêè ÐÑÊ; ðåï-
ðîãðàììèðîâàíèå ÐÑÊ íà ïðîëèôåðàöèþ; ñîçäàíèå
íåîáõîäèìîãî ìèêðîîêðóæåíèÿ äëÿ ëèíèå-ñïåöèôè÷åñ-
êîé äèôôåðåíöèðîâêè ÐÑÊ; ïðè íàëè÷èè ïàòîëîãèè èëè
ïîâðåæäåíèÿ, ñòèìóëÿöèÿ ÐÑÊ ê ìèãðàöèè â îáëàñòü
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ïîðàæåíèÿ; ïðåâðàùåíèå â êëåòêè òîãî òèïà, êîòîðûå
íåîáõîäèìû, ÷òîáû çàëå÷èòü ïîâðåæäåíèå; ïðåäîòâðà-
ùåíèå ïðåæäåâðåìåííîãî èñòîùåíèÿ “ðåãèîíàëüíîãî
ñòâîëîâîãî ïðîñòðàíñòâà îðãàíà” âçðîñëîãî îðãàíèç-
ìà â ïðîöåññå ñòàðåíèÿ.

Ìíîãî÷èñëåííûå ýêñïåðèìåíòû íà æèâîòíûõ è ïåð-
âûå ýêñïåðèìåíòû íà ëþäÿõ äåìîíñòðèðóþò øèðîêèå
âîçìîæíîñòè ïðèìåíåíèÿ ÑÊ. Ìîæíî ïåðå÷èñëèòü îò-
ðàñëè ìåäèöèíû, â êîòîðûõ ïðîäåìîíñòðèðîâàíà âû-
ñîêàÿ ýôôåêòèâíîñòü èñïîëüçîâàíèÿ ñòâîëîâûõ êëåòîê:
íåâðîëîãèÿ (ëå÷åíèå ïîñëåäñòâèé òðàâìû ãîëîâíîãî è
ñïèííîãî ìîçãà, èíñóëüòà, êîìàòîçíûõ ñîñòîÿíèé, íåé-
ðîäåãåíåðàòèâíûõ çàáîëåâàíèé); êàðäèîëîãèÿ (ëå÷åíèå
àòåðîñêëåðîçà, ÈÁÑ è ïîñëåäñòâèé èíôàðêòà ìèîêàð-
äà); ýíäîêðèíîëîãèÿ (ëå÷åíèå èíñóëèíçàâèñèìîãî äèà-
áåòà); áîëåçíè îïîðíî-äâèãàòåëüíîãî àïïàðàòà (ðåïà-
ðàöèÿ êîñòåé, êîñòíàÿ ïëàñòèêà, ëå÷åíèå ìèîïàòèé, ïî-
ñëåäñòâèé òðàâìû, ðóáöîâî-ñïàå÷íûõ ïðîöåññîâ); ãå-
ïàòîëîãèÿ (ëå÷åíèå ãåïàòèòîâ, öèððîçà ïå÷åíè); ãåìà-
òîëîãèÿ; êîñìåòîëîãèÿ; ãåðîíòîëîãèÿ è ãåðèàòðèÿ [8].

Â äîïîëíåíèå ê ñêàçàííîìó, ñòâîëîâûå êëåòêè óæå èñ-
ïîëüçóþòñÿ äëÿ âîññòàíîâëåíèÿ äåôåêòîâ êîæè ïîñëå
îæîãîâ, äëÿ ëå÷åíèÿ ïëîõî çàæèâàþùèõ ðàí è ÿçâ, ïðè
ïëàñòè÷åñêèõ îïåðàöèÿõ íà êîæå è íà ñåðäå÷íîé ìûø-
öå, íàñëåäñòâåííûõ ìûøå÷íûõ äèñòðîôèÿõ, âîññòàíîâ-
ëåíèÿ ñåò÷àòêè ãëàçà. Õîðîøî èçâåñòíàÿ â êîñìåòîëî-
ãèè ìåçîòåðàïèÿ äåëàåòñÿ ñ ïîìîùüþ ìîëîäûõ êëåòîê
êîæè ñòâîëîâîãî ïðîèñõîæäåíèÿ. Ïðîáëåìó êàïèëëÿð-
íîé íåäîñòàòî÷íîñòè è ýíäàðòåðèèòà ìîæíî ðåøèòü
ïóòåì àíãèîãåíåçà, ñ ïîìîùüþ ñîîòâåòñòâóþùèõ ÑÊ
[15]. Ìåòîäû ìåäèöèíñêîãî èñïîëüçîâàíèÿ ÑÊ ïðîäîë-
æàþò ñîâåðøåíñòâîâàòüñÿ âñå áîëåå áûñòðûìè òåìïà-
ìè. Íà ñåãîäíÿøíèé äåíü íàèáîëåå ðàçðàáîòàíû ìåòî-
äû èñïîëüçîâàíèÿ ôåòàëüíûõ êëåòîê, ïóïîâèííîé/ïëà-
öåíòàðíîé êðîâè, à òàêæå òðàíñïëàíòàöèè ÑÊ èç êîñò-
íîãî ìîçãà âçðîñëûõ [13,17]. Òàê êàê ó ýìáðèîíîâ è ïëî-
äîâ ñîäåðæàíèå ÑÊ ñóùåñòâåííî âûøå, ÷åì ó âçðîñ-
ëûõ, òî îðãàíîïðåïàðàòû èç ýìáðèîíàëüíûõ òêàíåé, à
òàêæå òêàíåé ñ íàèáîëüøèì ñîäåðæàíèåì ÑÊ (ôåòàëü-
íûõ òêàíåé), îáëàäàþò áîëåå ìîùíûì ïîòåíöèàëîì
ïðÿìîãî óñèëåíèÿ ìèòîòè÷åñêîé àêòèâíîñòè ÐÑÊ ãî-
ìîëîãè÷íîãî îðãàíà [10].

Íà ýòîì, âåñüìà îïòèìèñòè÷åñêîì, ôîíå íåëüçÿ îáîé-
òè âíèìàíèåì è òå ñåðüåçíûå ïðîáëåìû, êîòîðûå âîç-
íèêëè ïî÷òè îäíîâðåìåííî ñ èñïîëüçîâàíèåì êëåòî÷-
íîé òåðàïèè. Òàê, òåðàïåâòè÷åñêèå ïåðåñàäêè àóòîãåí-
íûõ ìåçåíõèìàëüíûõ ÑÊ (íàïðèìåð, ÑÊ, ïðèãîòîâëåí-
íûõ èç êîñòíîãî ìîçãà ïàöèåíòîâ), èìåþò òåõíîëîãè-
÷åñêèé ëèìèò, ò.å. ïðè èíôàðêòå ìèîêàðäà, èíñóëüòå,
îñòðîé ïå÷åíî÷íîé íåäîñòàòî÷íîñòè, ýíäîêðèííûõ êà-
òàñòðîôàõ, ëåòàëüíûõ òðàâìàõ, íåò âðåìåíè íà ëàáîðà-
òîðíîå ðàçìíîæåíèå ñîáñòâåííûõ ÑÊ ïîãèáàþùèõ ïà-
öèåíòîâ [9]. Òîëüêî ñâîåâðåìåííîå ñîçäàíèå áàíêîâ ÑÊ

äëÿ ïàöèåíòîâ âûñîêîãî è ñðåäíåãî ðèñêà ìîæåò ñóùå-
ñòâåííî èçìåíèòü ñèòóàöèþ. Äëÿ äîñòèæåíèÿ ìàêñè-
ìàëüíîãî ðåçóëüòàòà êëåòî÷íîé òåðàïèè ñëåäóåò èìåòü
èíäèâèäóàëüíûé êðèîáàíê ñîáñòâåííûõ ÑÊ è ïðè âîç-
íèêíîâåíèè ýêñòðåííîé ñèòóàöèè, óãðîæàþùåé æèç-
íè, ÷åëîâåê ìîæåò âîñïîëüçîâàòüñÿ èìè è âåðíóòü ñåáÿ
ê æèçíè. Íà ñåãîäíÿøíèé äåíü â ÑØÀ óæå ñîçäàíî îêî-
ëî 2000 êðèîáàíêîâ íà áàçå ãîñóäàðñòâåííûõ è êîììåð-
÷åñêèõ ìåäèöèíñêèõ ó÷ðåæäåíèé. Â áîëüøèíñòâå ðàç-
âèòûõ ñòðàí ìèðà ñ÷èòàåòñÿ: – åñëè ðîäèòåëè íå ñäàëè
ïóïîâèííóþ êðîâü ñâîåãî íîâîðîæäåííîãî â êðèîáàíê,
îíè íå îáåñïå÷èëè ðåáåíêó çäîðîâîå áóäóùåå.

Îñòàþòñÿ òàêæå è äðóãèå ôóíäàìåíòàëüíûå íåðåøåí-
íûå âîïðîñû, òàêèå êàê ïðîäîëæèòåëüíîñòü äåéñòâèÿ
òðàíñïëàíòèðîâàííûõ êëåòîê, âîçìîæíîñòè èõ ìàðêè-
ðîâàíèÿ, ðàçðàáîòêà îïòèìàëüíûõ ïîêàçàíèé äëÿ òðàíñ-
ïëàíòàöèè, ðàçðàáîòêà íîâûõ ìåòîäèê ê óâåëè÷åíèþ
ëîêàëüíîé êîíöåíòðàöèè ñòâîëîâûõ êëåòîê [4].

È, íàêîíåö, ïîêà ïðèñóòñòâóþò ìîðàëüíî-ýòè÷åñêèå
ïðîáëåìû ïðèìåíåíèÿ ýìáðèîíàëüíûõ è ôåòàëüíûõ
ÑÊ, ãîâîðèòü ãëîáàëüíî î ðåçóëüòàòàõ èõ êëèíè÷åñêîãî
ïðèìåíåíèÿ ïðåæäåâðåìåííî, íåñìîòðÿ íà òî, ÷òî òà-
êèå äàííûå óæå èìåþòñÿ [1]. Íèêàêèõ ñîìíåíèé â ýòîì
àñïåêòå íå ìîãóò âûçûâàòü òðàíñïëàíòàòû ìåçåíõè-
ìàëüíûõ ÑÊ èç êîñòíîãî ìîçãà âçðîñëûõ (îñîáåííî
êîãäà èõ âûäåëÿþò èç ñîáñòâåííûõ êëåòîê è, ïîñëå êóëü-
òèâèðîâàíèÿ è ðàçìíîæåíèÿ in vitro, âîçâðàùàþò îá-
ðàòíî ïàöèåíòó) [5]. Åäèíñòâåííîå ïðåïÿòñòâèå ýòîé
ìåòîäèêè çàêëþ÷àåòñÿ â òîì, ÷òî âçÿòèå îáðàçöîâ êîñ-
òíîãî ìîçãà ïðåäñòàâëÿåò ñîáîé áîëåçíåííóþ è íåáå-
çîïàñíóþ ïðîöåäóðó.

Òàêèì îáðàçîì, êëåòî÷íàÿ òåðàïèÿ ñ ïîìîùüþ ýìá-
ðèîíàëüíûõ ÑÊ, ìåçåíõèìàëüíûõ ÑÊ âçðîñëûõ äîíî-
ðîâ è ñîîòâåòñòâóþùèõ îðãàíîïðåïàðàòîâ ñïîñîáñòâó-
þò ïîääåðæàíèþ ãîìåîñòàçà ãîìîëîãè÷íûõ îðãàíîâ
è òêàíåé, âêëþ÷àÿ ýêñòðåìàëüíûå óñëîâèÿ èõ æèçíå-
äåÿòåëüíîñòè. Ýòè ïðåïàðàòû ïîâûøàþò óñòîé÷èâîñòü
îðãàíèçìà ê ðàçëè÷íûì ïàòîãåíàì, ïîâûøàþò ïðîòè-
âîîïóõîëåâûé èììóíèòåò è åãî ðåçèñòåíòíîñòü ê èí-
ôåêöèÿì, îáåñïå÷èâàþò ðåàëèçàöèþ ìîðôîëîãè÷åñ-
êè è ôèçèîëîãè÷åñêè äåòåðìèíèðîâàííîé ïðîäîëæè-
òåëüíîñòè æèçíè êëåòî÷íûõ ïîïóëÿöèé, îðãàíîâ è îðãà-
íèçìà â öåëîì. Ïðè ýòîì ïðèìåíåíèå ÑÊ – ýòî öåëå-
íàïðàâëåííàÿ îðãàííàÿ èëè îðãàíîòðîïíàÿ òåðàïèÿ ïî
âîññòàíîâëåíèþ ôóíêöèè ãîìîëîãè÷íûõ îðãàíîâ ÷å-
ëîâåêà. Ñóììèðóÿ ïðåäñòàâëåííûå äàííûå î ðîëè ÑÊ
â îðãàíèçìå ÷åëîâåêà, ìåòîäàõ èõ âûäåëåíèÿ, êóëüòè-
âèðîâàíèÿ è êëèíèêî-ýêñïåðèìåíòàëüíîãî èñïîëüçî-
âàíèÿ, ìîæíî çàêëþ÷èòü, ÷òî èçó÷åíèå ÑÊ â ëþáîì
àñïåêòå ïðåäñòàâëÿåòñÿ êðàéíå àêòóàëüíîé íàó÷íîé
ïðîáëåìîé, ðåøåíèå êîòîðîé ñïîñîáíî ñîâåðøèòü
êà÷åñòâåííûé ïðîðûâ â ìåäèöèíå è áèîëîãèè óæå â
áëèæàéøåì áóäóùåì.
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SUMMARY

STEM CELLS AND THERAPY OF THE FUTURE. HIGH MEDICAL
TECHNOLOGY, PROBLEMS AND PERSPECTIVES

Bakhutashvili V., Korsantia B.

Institute of Medical Biotechnology, Georgian Academy of Sciences, Tbilisi, Georgia

The discovery of human and mammalian embryonic stem
cells (SC) opened the new bridge between genomics
and functional profile of somatic and reproductive cells.
Isolated lines of SC remain the unique laboratory mod-
els, and they play the role of key magic building-block,
which transforms several cells into corporation of tril-
lions cells of human organs. SC are cell populations
with specific biological properties including the ability
to self-renewal in vivo and to long self-support in the

laboratory culture or to give rise to specialized cell types.
The main goal in this field is to transform the knowledge
about the great potency of SC into the new saving stem
cell therapy for millions of patients all over the globe.
Evidently, this branch of new biology has a real medical
and economical future.

Key words: stem cells, cultivation, preparations for treat-
ment.
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Íàó÷íàÿ ïóáëèêàöèÿ

ÐÅÃÓËßÒÎÐÍÛÅ ÌÅÕÀÍÈÇÌÛ ÑÅÐÄÅ×ÍÎÃÎ ÐÈÒÌÀ ÞÍÎØÅÉ
 ÏÐÈ ÂÛÏÎËÍÅÍÈÈ ÑÅÍÑÎÐÍÎ-ÌÎÒÎÐÍÎÉ ÐÀÁÎÒÛ ÍÀ ÔÎÍÅ
 ÂÎÇÄÅÉÑÒÂÈß ÐÀÇËÈ×ÍÛÌÈ ÇÂÓÊÎÂÛÌÈ ÐÀÇÄÐÀÆÈÒÅËßÌÈ

Íà÷êåáèÿ Äæ.Í., Êâà÷àäçå È.Ä., Öèáàäçå À.Ä.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò, êàôåäðà íîðìàëüíîé ôèçèîëîãèè;
 êàôåäðà ìåäèöèíñêîé ôèçèêè, áèîôèçèêè è êèáåðíåòèêè; âîåííî-ìåäèöèíñêèé ôàêóëüòåò

×åëîâåê åæåäíåâíî ïîäâåðãàåòñÿ âîçäåéñòâèþ ðàçëè÷-
íîãî òèïà øóìîâ. Áîëåå òîãî, ëþäÿì ìíîãèõ ïðîôåñ-
ñèé ïðèõîäèòñÿ ðàáîòàòü è äàæå ïðèíèìàòü ðåøåíèÿ íà
ôîíå øóìà. Èçó÷åíî îòðèöàòåëüíîå âëèÿíèå øóìà íà
ñëóõîâîé àíàëèçàòîð, öåíòðàëüíóþ íåðâíóþ ñèñòåìó
(ÖÍÑ) è íà âåñü îðãàíèçì [2]. Èçâåñòíî è òî, ÷òî ðåçóëü-
òàò âîçäåéñòâèÿ øóìà íà îðãàíèçì îïðåäåëÿåòñÿ åãî èí-
òåíñèâíîñòüþ è ÷àñòîòíûì ñïåêòðîì [3,6].

Åñòåñòâåííî, ÷òî õàðàêòåðèñòèêà âåãåòàòèâíûõ ðåãóëÿ-
òîðíûõ ìåõàíèçìîâ îðãàíèçìà è óìñòâåííîé ðàáîòî-
ñïîñîáíîñòè ÷åëîâåêà íà ôîíå âîçäåéñòâèÿ àóäèîñèã-
íàëà ðàçëè÷íîé ÷àñòîòû è ìîùíîñòè ïðåäñòàâëÿåò îñî-
áûé èíòåðåñ íàó÷íîãî èññëåäîâàíèÿ. Îñîáî àêòóàëü-
íîé íàì ïðåäñòàâëÿåòñÿ îöåíêà âîçäåéñòâèÿ èìåííî
òîãî àóäèîñèãíàëà, êîòîðûé ñ÷èòàåòñÿ ôèçèîëîãè÷åñ-
êèì ðàçäðàæèòåëåì äëÿ ÷åëîâåêà (40-50 äÁ).

Ðåãóëÿòîðíûå ïðîöåññû îðãàíèçìà (öåíòðàëüíûå, âå-
ãåòàòèâíûå, ãóìîðàëüíûå) îïðåäåëÿþò îáùåîðãàíèç-
ìåííûé ïðèñïîñîáèòåëüíûé ýôôåêò íå ðàçäåëüíî, à
“âçàèìîñîäåéñòâèåì” (Ï. Àíîõèí). Â òî æå âðåìÿ, ñåð-
äå÷íî-ñîñóäèñòàÿ ñèñòåìà ÿâëÿåòñÿ âàæíåéøåé “èñïîë-
íèòåëüíîé” èíòåãðàòèâíîé ôóíêöèîíàëüíîé ñèñòåìîé
îðãàíèçìà, à àíàëèç âàðèàáåëüíîñòè ñåðäå÷íîãî ðèò-
ìà, îòðàæàÿ áàëàíñ ñèìïàòè÷åñêîé è ïàðàñèìïàòè÷åñ-
êîé íåðâíûõ ñèñòåì, äàåò äîñòàòî÷íîå ïðåäñòàâëåíèå î
êîíòóðàõ óïðàâëåíèÿ êàðäèîðèòìîì è ôèçèîëîãè÷åñ-
êîì ñîñòîÿíèè âåãåòàòèâíîé íåðâíîé ñèñòåìû.

Öåëüþ íàøåãî èññëåäîâàíèÿ ÿâèëàñü îöåíêà ðåãóëÿòîð-
íûõ ìåõàíèçìîâ ñåðäå÷íîãî ðèòìà þíîøåé ïðè âûïîë-
íåíèè ñåíñîðíî-ìîòîðíîé ðàáîòû íà ôîíå âîçäåéñòâèÿ
àóäèîðàçäðàæèòåëÿ ðàçëè÷íûõ ïàðàìåòðîâ.

Ìàòåðèàë è ìåòîäû. Â êà÷åñòâå ìåòîäà õàðàêòåðèñòèêè
ðåãóëÿòîðíûõ ìåõàíèçìîâ ñåðäå÷íîãî ðèòìà áûëî ïî-
äîáðàíî èçó÷åíèå ïîêàçàòåëåé ñòàòèñòè÷åñêîé è ñïåêò-
ðàëüíîé ïëîòíîñòåé âàðèàáåëüíîñòè êàðäèîðèòìà [1].

Èññëåäîâàíèÿ áûëè ïðîâåäåíû íà þíîøàõ 18-22 ëåò –
äîáðîâîëüöàõ (n=73). Äëÿ äîñòèæåíèÿ ëåãèòèìíîñòè
èññëåäîâàíèÿ è êîìïëåêñíîé, àíàìíåçî-àíêåòíî-êëèíè-
÷åñêîé îöåíêè ñòåïåíè çäîðîâüÿ ïðè ïîäáîðå îáúåêòîâ
(ñ öåëüþ âêëþ÷åíèÿ â èññëåäóåìóþ ïîïóëÿöèþ) çàïîë-

íÿëñÿ ñîñòàâëåííûé íàìè îïðîñíèê, èçó÷àëèñü è îöå-
íèâàëèñü îñíîâíûå ôèçèîëîãè÷åñêèå ïàðàìåòðû
(ïóëüñ, àðòåðèàëüíîå äàâëåíèå, ÷àñòîòà è ãëóáèíà äûõà-
íèÿ); ôèçè÷åñêàÿ ðàáîòîñïîñîáíîñòü îïðåäåëÿëàñü òå-
ñòîì ñòàíäàðòíîé äîçèðîâàííîé ôèçè÷åñêîé íàãðóçêè
(Ìàðòèíå-Êóøåëåâñêîãî) [4]. Ïîñëå ïðîâåäåíèÿ ñêðè-
íèíãîâûõ ðàáîò, âñëåäñòâèå íåóäîâëåòâîðèòåëüíûõ ðå-
çóëüòàòîâ, èç èññëåäîâàíèÿ áûëè èñêëþ÷åíû 9 þíîøåé.

Èññëåäîâàíèå íîñèëî õàðàêòåð îáùåñòâåííîãî îïûòà è
ïðîâîäèëîñü îäíîðàçîâûì ñëåïûì ìåòîäîì.

Âàðèàáåëüíîñòü ñåðäå÷íîãî ðèòìà èçó÷àëàñü â ñîñòîÿ-
íèè ïîêîÿ, ÷åðåç 1-1,5 ÷ ïîñëå çàâòðàêà. Ïóòåì îïðîñà,
òàêæå, óñòàíàâëèâàëîñü, ÷òî æèçíåííûé ðåæèì (ïèòà-
íèå, àëêîãîëü, ôèçè÷åñêîå è ýìîöèîíàëüíîå íàïðÿæå-
íèå) îáúåêòîâ èññëåäîâàíèÿ íå áûë ïåðåãðóæåí çíà÷è-
òåëüíûìè âîëíåíèÿìè â òå÷åíèå òðåõ äíåé äî èññëåäî-
âàíèÿ. Èññëåäîâàíèå ïðîâîäèëîñü â 10-11 ÷àñîâ óòðà, â
óñëîâèÿõ êîìôîðòíîé òåìïåðàòóðû (20-220Ñ), íîðìàëü-
íîé âëàæíîñòè è àòìîñôåðíîãî äàâëåíèÿ (íå îòìå÷à-
ëîñü âòîðæåíèÿ àòìîñôåðíîãî ôðîíòà, ãåîìàãíèòíàÿ
ñèòóàöèÿ áûëà ñïîêîéíîé, ÷òî îïðåäåëÿëîñü â äåíü èñ-
ñëåäîâàíèé íà îñíîâàíèè äàííûõ ñîîòâåòñòâåííîé èí-
òåðíåò-ñòðàíèöû).

Âî âðåìÿ èññëåäîâàíèÿ îáúåêòó ïîäàâàëñÿ àóäèîñèã-
íàë çàðàíåå óñòàíîâëåííîé ÷àñòîòû è ìîùíîñòè, êîòî-
ðûé ïðîãðàììíî ãåíåðèðîâàëñÿ è ïðåäñòàâëÿë ñîáîé
çâóê òî÷íî îïðåäåëåííîé ÷àñòîòû. Äëÿ èññëåäîâàíèÿ
áûëè ïîäîáðàíû ÷àñòîòû çâóêîâîãî äèàïàçîíà â ðàç-
íûõ îêòàâàõ (125, 250, 500, 1000, 2000, 4000, 8000 Ãö), ò.å.
ñðåäíåãåîìåòðè÷åñêèå ñòàíäàðòíûå ÷àñòîòû. Äëÿ
îáúåêòèâíîé îöåíêè àìïëèòóäû çâóêà è ôîíîâîãî øóìà
áûëè ïðèìåíåíû èçìåðèòåëüíûå ïðèáîðû, ÷òî ïðåäî-
ñòàâèëî âîçìîæíîñòü îñóùåñòâèòü ìîíèòîðèíã ìîù-
íîñòè çâóêà è ôîíîâîãî øóìà. Àìïëèòóäà çâóêà áûëà
ïîäîáðàíà â ïðåäåëàõ 45±5 äÁ, ÷òî íå âûõîäèò çà ïðåäå-
ëû äîïóñòèìîé íîðìû [3].

Ñåíñîðíî-ìîòîðíàÿ ðåàêöèÿ èçó÷àëàñü ñ ïîìîùüþ êî-
ëåö òèïà Ëàíäîëüòà â êîìïüþòåðíîì ðåæèìå: íà òåì-
íîì ôîíå ýêðàíà ïîÿâëÿëèñü êîëüöà ñ 3 èëè 5 ðàçðåçà-
ìè, ýêñïîçèöèÿ êàäðà – 36 ìñ, äëèòåëüíîñòü èíòåðâàëà
ìåæäó êàäðàìè – 1800 ìñ. Çàäàíèå çàêëþ÷àëîñü â òîì,
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÷òî îáúåêò èññëåäîâàíèÿ äîëæåí áûë îòâåòèòü íà âñå
ñâåòîâûå ñòèìóëû îäíîçíà÷íûì íàæàòèåì íà ëåâóþ
êíîïêó “ìûøêè”. Êîìïüþòåðíàÿ ïðîãðàììà ïðè êàæ-
äîì ñèãíàëå ðåãèñòðèðîâàëà âðåìÿ ðåàêöèè, êîëè÷åñòâî
ïðàâèëüíûõ, íåïðàâèëüíûõ, ïðîïóùåííûõ îòâåòîâ è
îøèáîê, ò.å. ïîêàçàòåëè êà÷åñòâà ðàáîòû.

Èññëåäîâàíèå ïðîâîäèëîñü â 3 ýòàïà ñî ñëåäóþùåé
ïîñëåäîâàòåëüíîñòüþ ïðè ïîñòîÿííîé ðåãèñòðàöèè R-
R èíòåðâàëîâ: 1) ïîñëå 15-20 ìèíóòíîãî îáùåãî àäàïòà-
öèîííîãî ïåðèîäà íà÷èíàëè ðåãèñòðàöèþ ÝÊÃ âî II ñòàí-
äàðòíîì îòâåäåíèè (5 ìèí.); 2) âêëþ÷àëèñü ñâåòîâûå
èìïóëüñû è àóäèîðàçäðàæèòåëü íà îäíîé èç óïîìÿíó-
òûõ âûøå ôèêñèðîâàííûõ ÷àñòîò (5 ìèí.); 3) èññëåäóå-
ìûé íàõîäèëñÿ â ñîñòîÿíèè ïîêîÿ (5 ìèí.). Ïÿòèìèíóò-
íàÿ ïðîäîëæèòåëüíîñòü êàæäîãî ýòàïà íåîáõîäèìà äëÿ
òîãî, ÷òîáû èìåòü âîçìîæíîñòü ðåãèñòðàöèè êàê ìèíè-
ìóì 250 êàðäèîöèêëîâ (èçâåñòíî, ÷òî äëÿ ñïåêòðàëüíî-
ãî àíàëèçà ÷èñåë è âûñ÷èòûâàíèÿ ðàñïðåäåëåíèÿ Ôó-
ðüå ÷èñëîâîé ðÿä íå äîëæåí áûòü ìåíåå 250). Âàðèà-
áåëüíîñòü ñåðäå÷íîãî ðèòìà îáðàáàòûâàëàñü ïî ñòàí-
äàðòàì, ïðåäëîæåííûì Áàåâñêèì Ð.Ì, Èâàíîâûì Ã.Ã,
Îáùåñòâîì êàðäèîëîãîâ Åâðîïû è Îáùåñòâîì ýëåêò-
ðîôèçèîëîãîâ Ñåâåðíîé Àìåðèêè [1]. Ñ öåëüþ îöåíêè
âàðèàáåëüíîñòè ñåðäå÷íûõ ðèòìîâ ìû èçó÷àëè ñëåäó-
þùèå ïàðàìåòðû: ñðåäíåå àðèôìåòè÷åñêîå (Ì), ñðåä-
íÿÿ àðèôìåòè÷åñêàÿ ïîãðåøíîñòü (m), äèñïåðñèÿ (D),
ñðåäíåå êâàäðàòíîå îòêëîíåíèå (SDNN), âàðèàöèîííûé
ðàçìàõ (TINN), êîýôôèöèåíò àñèììåòðèè (AS), êîýô-
ôèöèåíò ýêñöåññà (Zx), ñòàíäàðòíîå îòêëîíåíèå ñðåä-
íåé âåëè÷èíû (SDANN).

Ñïåêòðàëüíûì àíàëèçîì áèîñèãíàëà âûäåëÿëèñü òðè
÷àñòîòíûå ïîëîñû: à) âûñîêî÷àñòîòíûé äèàïàçîí – äû-

õàòåëüíûå âîëíû – High Frequency (HF), â íîðìå îí
êîëåáëåòñÿ â ïðåäåëàõ 1,5-10%; á) íèçêî÷àñòîòíûé äèà-
ïàçîí – Low Frequency (LF), èõ òàêæå íàçûâàþò âàçîìî-
òîðíûìè âîëíàìè, â íîðìå êîëåáëåòñÿ â ïðåäåëàõ 15-
40%; â) î÷åíü íèçêî÷àñòîòíûé äèàïàçîí – Very Low
Frequency (VLF), â íîðìå êîëåáëåòñÿ â ïðåäåëàõ 15-30%.
Âûøåóïîìÿíóòûå ðàñ÷åòû äàþò âîçìîæíîñòü ïîëó÷èòü
èõ ïðîèçâîäíûå – èíäåêñ öåíòðàëèçàöèè (IC,
IC=(HF+LF)/VLF) è èíäåêñ âàãîñèìïàòè÷åñêîãî âçàèìî-
äåéñòâèÿ LF/HF [1].

Çà 4-5 äíåé äî ïðîâåäåíèÿ èññëåäîâàíèÿ ïî âûøåóêà-
çàííîé ñõåìå ïðîâîäèëîñü ò.í. êîíòðîëüíîå èññëåäîâà-
íèå – òîëüêî íà ñâåòîâîé ñòèìóë. Ïðè îáðàáîòêå ïîëó-
÷åííûõ äàííûõ âûÿâèëîñü, ÷òî ó èññëåäóåìûõ ëèö ñî-
îòíîøåíèå âàãîñèìïàòè÷åñêîãî âëèÿíèÿ íå áûëî îäè-
íàêîâûì, âñëåäñòâèå ÷åãî îáúåêòû èññëåäîâàíèÿ áûëè
ðàçäåëåíû íà òðè ãðóïïû: I ãðóïïà (n=27) – ëèöà, ó êî-
òîðûõ â èñõîäíîì ñîñòîÿíèè LF/HF=1,89±0,08% (ñëåäî-
âàòåëüíî, èõ âàãîñèìïàòè÷åñêàÿ ðåãóëÿöèÿ ñáàëàíñè-
ðîâàíà); II ãðóïïà (n=24) – ëèöà, ó êîòîðûõ îòìå÷àëîñü
äîìèíèðîâàíèå âëèÿíèÿ ïàðàñèìïàòè÷åñêîé íåðâíîé
ñèñòåìû: LF/HF=0,94±0,055%; III ãðóïïà (n=22) – ëèöà ñ
ïðåâàëèðîâàíèåì ìåõàíèçìîâ ñèìïàòè÷åñêîé ðåãóëÿ-
öèè, ãäå LF/HF=3,06±0,23%.

Ñëåäóåò îòìåòèòü, ÷òî âî âñåõ òðåõ ãðóïïàõ îñíîâíûå
ñòàòèñòè÷åñêèå õàðàêòåðèñòèêè ñåðäå÷íîãî ðèòìà
(ñðåäíÿÿ àðèôìåòè÷åñêàÿ 5-ìèíóòíîé ôàçû RR-èí-
òåðâàëà (M), äèñïåðñèÿ (D), ñðåäíåå êâàäðàòíîå îò-
êëîíåíèå (SDNN), âàðèàöèîííûé ðàçìàõ (TINN),
ìîäà (Mo), àìïëèòóäà ìîäû (AMo) è èíäåêñ íàïðÿ-
æåííîñòè (ÈÍ) çíà÷èòåëüíî íå îòëè÷àþòñÿ äðóã îò
äðóãà (òàáëèöà 1).

Òàáëèöà 1. Ñòàòèñòè÷åñêèå õàðàêòåðèñòèêè ñåðäå÷íîãî ðèòìà çäîðîâûõ þíîøåé â ñîñòîÿíèè ïîêîÿ

M D SDNN TINN Mo AMo ИН 
n=27G 0,71±0,12 0,0014±0,0002 0,037±0,0027 0,83±0,0018 0,66±0,016 0,698±0,047 0,65±0,061 
n=24G 0,69±0,17 0,002±0,0004 0,042±0,0038 0,82±0,032 0,66±0,032 0,71±0,028 0,67±0,07 
. n=22G 0,73±0,014 0,0011±0,0002 0,033±0,003 0,84±0,024 0,68±0,014 0,71±0,044 0,62±0,047 
 

Ðåçóëüòàòû è èõ îáñóæäåíèå. Àíàëèç äàííûõ ñïåêòðàëü-
íîé ïëîòíîñòè ñåðäå÷íîãî ðèòìà (òàáëèöà 2) ïîêàçàë,
÷òî â ïåðâîé ãðóïïå LF ñîñòàâëÿë 48,66±2,8%; ýòî óêà-
çûâàåò íà íåçíà÷èòåëüíîå ïîâûøåíèå ñîñóäèñòîãî òî-
íóñà. HF (25,85±1,77%) è VLF (25,4±4,3%) â ïðåäåëàõ

íîðìû. Ñîîòâåòñòâåííî, êàê ìû îòìåòèëè, êîýôôèöè-
åíò âàãîñèìïàòè÷åñêîãî ðàâíîâåñèÿ ðàâåí 1,89±0,08%,
à èíäåêñ öåíòðàëèçàöèè – 4,8, ÷òî óêàçûâàåò íà ðàâíî-
âåñíîå ñîñòîÿíèå âåãåòàòèâíûõ ðåãóëÿòîðíûõ ìåõàíèç-
ìîâ ñåðäå÷íîãî ðèòìà.

Òàáëèöà 2. Ñïåêòðàëüíàÿ ïëîòíîñòü ñåðäå÷íîãî ðèòìà çäîðîâûõ þíîøåé â ñîñòîÿíèè ïîêîÿ

 LF% HF% VLF% LF/HF% IC 
I ãð. n=27 48,66±2,82 25,85±1,77 25,4±4,3 1,89±0,08 4,8±0,94 
II ãð. n=24 36,9±2,9 42.8±4,17 22,97±6,07 0,94±0,055 4,73±1,56 
III ãð. n=22 49,2±6,6 15,8±1,35 34,9±7,8 3,06±0,23 2,66±0,92 
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Âî II ãðóïïå LF ñîñòàâèë 36,9±2,9%, à HF = 42,8±4,17%,
÷òî óêàçûâàåò íà óñèëåíèå ïàðàñèìïàòè÷åñêîãî çâåíà
â ðåãóëÿòîðíûõ ìåõàíèçìàõ. Òî æå ñàìîå ïîäòâåðæäàåò
êîýôôèöèåíò âàãîñèìïàòè÷åñêîãî ðàâíîâåñèÿ, òîãäà
êàê, èíäåêñ öåíòðàëèçàöèè (4,73±0,56%) è ìåäëåííûå
âîëíû âòîðîãî ïîðÿäêà (VLF) íàõîäÿòñÿ â ïðåäåëàõ íîð-
ìû (22,97±6,07%).

Â III ãðóïïå LF ñîñòàâèë 49,2±6,6%, ÷òî óêàçûâàåò íà
óñèëåíèå ñîñóäèñòîãî òîíóñà; à HF, íàîáîðîò, â ïðåäå-
ëàõ íèæíåé ãðàíèöû íîðìû (15,8±1,35), ÷òî ÿâëÿåòñÿ
ïîêàçàòåëåì àêòèâíîñòè ñèìïàòè÷åñêîãî òîíóñà. Íà
àêòèâíîñòü ñèìïàòè÷åñêîãî òîíóñà óêàçûâàåò òàêæå
ñîîòíîøåíèå LF/HF=3,06±0,23 è ïîêàçàòåëü èíäåêñà
öåíòðàëèçàöèè (2,66±0,92%). Â äàííîé ãðóïïå ìîùíîñòü
ñïåêòðà ìåäëåííûõ âîëí âòîðîãî ïîðÿäêà íàõîäèòñÿ â
ïðåäåëàõ íîðìû è ðàâíà 34,9±7,8% (òàáëèöà 2).

Âûøåèçëîæåííîå åùå ðàç äîêàçûâàþò äàííûå, ñîãëàñ-
íî êîòîðûì â îðãàíèçìàõ çäîðîâûõ ëþäåé ñîîòíîøå-
íèå âåãåòàòèâíûõ ðåãóëÿòîðíûõ ìåõàíèçìîâ íå îäèíà-
êîâî. Ýòî îáóñëîâëåíî ìíîãèìè ôèçèîëîãè÷åñêèìè ïà-
ðàìåòðàìè è èõ ñîîòíîøåíèåì è ÿâëÿåòñÿ ïðåäìåòîì
îòäåëüíîãî îáñóæäåíèÿ. Ôàêò, ÷òî òàêèå “ñòàðòîâûå”
óñëîâèÿ, âåðîÿòíî, äîëæíû îïðåäåëÿòü ðàçëè÷èÿ â îò-
âåòíîé ðåàêöèè îðãàíèçìà íà äåéñòâèå ðàçäðàæèòåëÿ.

Êàê ìû óæå îòìåòèëè, ñïóñòÿ 4-5 äíåé ïîñëå êîíòðîëüíî-
ãî èññëåäîâàíèÿ, ê ñâåòîâîìó ñòèìóëó äîáàâëÿëèñü
àóäèîðàçäðàæèòåëè ðàçëè÷íîé ÷àñòîòû. Îáúåêòû êàæäîé
ãðóïïû áûëè ðàñïðåäåëåíû ïî àëôàâèòó; ïðè ýòîì, ïåð-
âûé, ÷åòâåðòûé è ò.ä. ñîçäàëè I ïîäãðóïïó èññëåäîâàíèÿ,
êîòîðîé ñåíñîðíî-ìîòîðíîå çàäàíèå äàâàëîñü íà ôîíå
äåéñòâèÿ çâóêîâîãî ðàçäðàæèòåëÿ ñ ÷àñòîòîé 125-500 Ãö
(I-íèçê., II-íèçê., III-íèçê.); âòîðîé, ïÿòûé è ò.ä. ñîçäàëè
âòîðóþ ïîäãðóïïó, êîòîðîé ñåíñîðíî-ìîòîðíîå çàäàíèå
äàâàëîñü íà ôîíå äåéñòâèÿ çâóêîâîãî ðàçäðàæèòåëÿ ñ ÷à-
ñòîòîé 1000-2000 Ãö (I-ñðåä., II-ñðåä., III-ñðåä.); òðåòèé,
øåñòîé è ò.ä. ñîçäàëè òðåòüþ ïîäãðóïïó, êîòîðîé ñåíñîð-
íî-ìîòîðíîå çàäàíèå äàâàëîñü íà ôîíå äåéñòâèÿ çâóêîâî-
ãî ðàçäðàæèòåëÿ ñ ÷àñòîòîé 4000-8000 Ãö (I-âûñ., II-âûñ.,
III-âûñ.). Òàêèì îáðàçîì, â ðåçóëüòàòå ðàíäîìèçèðîâàí-
íîãî ðàñïðåäåëåíèÿ â êàæäîé ãðóïïå ìû ïîëó÷èëè ïî òðè
ïîäãðóïïû, êîòîðûì âìåñòå ñî ñâåòîâûì ñòèìóëîì ïîäà-
âàëèñü àóäèîðàçäðàæèòåëè ðàçëè÷íîé ÷àñòîòû.

Â èññëåäîâàíèè, â ïåðâóþ î÷åðåäü, áûëî ïðîàíàëèçè-
ðîâàíî êîëè÷åñòâî äîïóùåííûõ îøèáîê è ñðåäíåå âðå-
ìÿ ñåíñîðíî-ìîòîðíîé ðåàêöèè ïðè ïîäà÷å ñâåòîâîãî
ñòèìóëà. Â ïåðâîé ãðóïïå â îòìå÷åííîé ôàçå ïðàâèëü-
íûå îòâåòû ñîñòàâèëè 97±3%, îòìå÷àëèñü åäèíè÷íûå
ñëó÷àè ïðîïóùåííûõ îòâåòîâ, ñðåäíåå âðåìÿ ñåíñîð-
íî-ìîòîðíîé ðåàêöèè – 200-210 ìñ.

Äëÿ àíàëèçà âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà â êà÷å-
ñòâå èñõîäíîé ôîíîâîé õàðàêòåðèñòèêè èññëåäîâàí

ìèíóòíûé ïðîìåæóòîê ñòàòèñòè÷åñêèõ è ãåîìåòðè÷åñ-
êèõ ïîêàçàòåëåé ïåðâîé ôàçû ïîêîÿ, à äëÿ îïðåäåëåíèÿ
ñïåêòðàëüíîé ïëîòíîñòè – ïÿòèìèíóòíûé ïðîìåæóòîê
(èñõîäÿ èç ìåòîäîëîãè÷åñêèõ òðåáîâàíèé ñòàòèñòè÷åñ-
êîãî èññëåäîâàíèÿ).

Âî âñåõ òðåõ ãðóïïàõ îòìå÷àëèñü èäåíòè÷íûå èçìåíå-
íèÿ ñòàòèñòè÷åñêèõ ïîêàçàòåëåé ñåðäå÷íîãî ðèòìà â
ôàçàõ ïîêîÿ è ïîäà÷è ñâåòîâîãî ñòèìóëà. Â ÷àñòíîñòè, â
òå÷åíèå ïåðâîé æå ìèíóòû ñåíñîðíî-ìîòîðíîé íàãðóç-
êè, ïî ñðàâíåíèþ ñ èñõîäíûì, óìåíüøàþòñÿ ÀÌî è
ÈÍ (AMo=0,6164±0,02, ÈÍ=0,3945±0,04). Íà ïÿòîé ìè-
íóòå íàãðóçêè ýòè äàííûå ïîäâåðãàþòñÿ ðåñòèòóöèè
(AMo=1,3926±0,03, ÈÍ=0,8448±0,05).

Àíàëèç ñïåêòðàëüíîé ïëîòíîñòè ñåðäå÷íîãî ðèòìà âî
âñåõ òðåõ ãðóïïàõ óêàçûâàåò íà óìåðåííûé ñäâèã âàãî-
ñèìïàòè÷åñêîãî ñîîòíîøåíèÿ â ñòîðîíó ïàðàñèìïàòè-
÷åñêîé ðåãóëÿöèè â ôàçå ïîäà÷è ñâåòîâîãî ñòèìóëà, ÷òî
â îñíîâíîì ïðîÿâëÿåòñÿ â âèäå óìåðåííîãî ðîñòà ïëîò-
íîñòè äûõàòåëüíûõ âîëí â ýòîé ôàçå. Ýòîò ðåçóëüòàò
ìîæíî îáúÿñíèòü êîíöåïöèåé Ëåéñà [5], ñîãëàñíî êîòî-
ðîé ïðè óñèëåíèè ñåíñîðíîé ÷óâñòâèòåëüíîñòè îòìå-
÷àþòñÿ áðàäèêàðäèÿ è äðóãèå òîðìîçíûå ýôôåêòû íà
ñåðäöå.

Â ïåðâûõ ïîäãðóïïàõ âñåõ òðåõ ãðóïï, ïðè ïîäà÷å íèç-
êî÷àñòîòíîãî çâóêîâîãî ðàçäðàæèòåëÿ (125-500 Ãö) âìå-
ñòå ñî ñâåòîâûì ñòèìóëîì, êîëè÷åñòâî ïðîïóùåííûõ
îòâåòîâ ðàâíî 4%±2. Âðåìÿ ñåíñîðíî-ìîòîðíîé ðåàê-
öèè, ïî ñðàâíåíèþ ñ êîíòðîëüíûìè èññëåäîâàíèÿìè,
áîëüøå è ðàâíî 238±14 ìñ. Ñòàòèñòè÷åñêèå õàðàêòåðèñ-
òèêè ìèíóòíîãî èíòåðâàëà ñåðäå÷íîãî ðèòìà âî âñåõ
ôàçàõ ñõîäíû ñ ðåçóëüòàòàìè êîíòðîëüíîãî èññëåäîâà-
íèÿ. Â òî æå âðåìÿ, íà ôîíå äåéñòâèÿ çâóêà íèçêîé ÷àñ-
òîòû, ñïåêòðàëüíàÿ ïëîòíîñòü âàðèàáåëüíîñòè ñåðäå÷-
íîãî ðèòìà íå îòëè÷àåòñÿ îò äàííûõ êîíòðîëüíîãî èñ-
ñëåäîâàíèÿ.

Âî âòîðîé ïîäãðóïïå âñåõ òðåõ ãðóïï ïðè ïîäà÷å ñðåä-
íå÷àñòîòíîãî çâóêîâîãî ðàçäðàæèòåëÿ (1000-2000 Ãö)
âìåñòå ñ ïðîñòûì ñâåòîâûì ñòèìóëîì, êîëè÷åñòâî ïðî-
ïóùåííûõ è äîïóùåííûõ îøèáîê íå îòëè÷àëîñü îò äàí-
íûõ ïåðâîé ïîäãðóïïû; èñêëþ÷åíèå ñîñòàâèëè äâà ñëó-
÷àÿ I-ñðåä. ïîäãðóïïû, ãäå íà ôîíå 4%±2 äîïóùåííûõ
îøèáîê èìåëè ìåñòî 21%±3 ïðîïóùåííûõ îòâåòîâ. Ñòà-
òèñòè÷åñêèå õàðàêòåðèñòèêè ìèíóòíîãî èíòåðâàëà ñåð-
äå÷íîãî ðèòìà íå îòëè÷àëèñü îò äàííûõ ïåðâîé ïîä-
ãðóïïû è êîíòðîëüíîãî èññëåäîâàíèÿ. Íà ïåðâîé ìè-
íóòå íà÷àëà êàæäîé ôàçû èìååò ìåñòî óìåíüøåíèå Ìî,
ÀÌî è ÈÍ ñ ïîñëåäóþùåé ðåñòèòóöèåé. ×òî êàñàåòñÿ
äâóõ âûøåóïîìÿíóòûõ îáúåêòîâ èññëåäîâàíèÿ, îíè õà-
ðàêòåðèçóþòñÿ ñòàáèëüíîñòüþ âåãåòàòèâíûõ ðåãóëÿòîð-
íûõ ìåõàíèçìîâ è ìàêñèìàëüíîé ïðåäñòàðòîâîé ìîáè-
ëèçàöèåé. Áîëüøîå êîëè÷åñòâî ïðîïóùåííûõ îòâåòîâ
íà ôîíå íîðìàëüíîãî ðàñïðåäåëåíèÿ âðåìåíè ðåàêöèè,
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î÷åâèäíî, óêàçûâàåò íà èõ ìåíüøóþ ìîòèâàöèþ ðåøå-
íèÿ ïîñòàâëåííîé çàäà÷è. Ýòîò ôàêò, âåðîÿòíî, äîëæåí
áûòü îöåíåí êàê ýôôåêò Ãîòîðíà è/èëè îøèáêà èçìå-
ðåíèÿ.

Â òðåòüåé ïîäãðóïïå âñåõ òðåõ ãðóïï ïðè ïîäà÷å âûñî-
êî÷àñòîòíîãî çâóêîâîãî ðàçäðàæèòåëÿ (4000-8000Ãö)
âìåñòå ñî ñâåòîâûì ðàçäðàæåíèåì çíà÷èòåëüíî óâåëè-
÷èëîñü êîëè÷åñòâî ïðîïóùåííûõ îòâåòîâ. ×èñëî íåïðà-
âèëüíûõ îòâåòîâ - 2%±1, ïðîïóùåííûõ êàäðîâ - 14%±2.
Â äàííûõ ïîäãðóïïàõ ñòàòèñòè÷åñêèå õàðàêòåðèñòèêè
âàðèàáåëüíîñòè ñåðäå÷íîãî ðèòìà íå îòëè÷àëèñü îò
äðóãèõ ïîäãðóïï; ïðè àíàëèçå æå ñïåêòðàëüíîé ïëîò-
íîñòè âûÿñíèëîñü, ÷òî íà ôîíå äåéñòâèÿ âûñîêî÷àñòîò-
íîãî çâóêà èìååò ìåñòî îòêëîíåíèå âàãîñèìïàòè÷åñêî-
ãî áàëàíñà îò ñèìïàòè÷åñêîãî ôîíà ê ïàðàñèìïàòè÷åñ-
êîìó; âìåñòå ñ òåì, óìåíüøàåòñÿ ïëîòíîñòü âàçîìîòîð-
íûõ âîëí (VLF=9,8±3,1) è ïîâûøàåòñÿ ïëîòíîñòü äûõà-
òåëüíûõ âîëí (HF=44,5±4,2); ýòî îçíà÷àåò, ÷òî â ñìîäå-
ëèðîâàííîé òàêèì îáðàçîì ñèòóàöèè (îäíîâðåìåííîå
âîçäåéñòâèå âûñîêî÷àñòîòíîãî çâóêîâîãî ðàçäðàæèòå-
ëÿ è ñâåòîâîãî ñòèìóëà) óìåíüøàþòñÿ ñèìïàòè÷åñêèå
âåãåòàòèâíûå âëèÿíèÿ.

Ïîëó÷åííûå ðåçóëüòàòû äàþò îñíîâàíèå çàêëþ÷èòü, ÷òî
íà ôîíå âîçäåéñòâèÿ ðàçíî÷àñòîòíûõ àóäèîðàçäðàæè-
òåëåé îòâåòíàÿ ñåíñîðíî-ìîòîðíàÿ ðåàêöèÿ îðãàíèçìà
íà ñâåòîâîé ðàçäðàæèòåëü ðàçëè÷íà è çàâèñèò îò áàëàí-
ñà âåãåòàòèâíûõ ðåãóëÿòîðíûõ ïðîöåññîâ îðãàíèçìà è
÷àñòîòíîãî äèàïàçîíà ñàìîãî àóäèîðàçäðàæèòåëÿ. Ïðè
âûïîëíåíèè ñåíñîðíî-ìîòîðíîãî çàäàíèÿ íà ôîíå çâó-
êîâîãî ðàçäðàæèòåëÿ, êà÷åñòâî ðàáîòû çíà÷èòåëüíî
óõóäøàåòñÿ (ïî ñðàâíåíèþ ñ íèçêî- è ñðåäíå÷àñòîòíû-
ìè çâóêîâûìè ðàçäðàæèòåëÿìè); â òî æå âðåìÿ, ïðè âû-
ïîëíåíèè ñåíñîðíî-ìîòîðíîãî çàäàíèÿ òåìè îáúåêòà-
ìè èññëåäîâàíèÿ, ó êîòîðûõ â èñõîäíîì ñîñòîÿíèè îò-
ìå÷àëîñü ïðåâàëèðîâàíèå ñèìïàòè÷åñêîãî âëèÿíèÿ íà
êàðäèîðèòì, ïîñëåäíåå çíà÷èòåëüíî óìåíüøàåòñÿ.
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SUMMARY

REGULATORY MECHANISMS OF YOUNG MEN HEART
RATE DURING SENSORY- MOTOR WORK WITH DIF-
FERENT SOUND IRRITATIONS

Nachkebia J., Kvachadze I., Tsibadze A.

Department of Normal Physiology; Department of Phys-
ics, Biophysics and Cybernetics ibernetics, Military med-
ical faculty; Tbilisi State Medical University

The Goal of our research was to evaluate regulatory mech-
anisms of young men heart rate during sensory- motor
work under sound irritations with different characteristics.
The study was a community trial and performed by single
blind method on volunteer young men (age 18-22, n=73).

As a method of description of heart rate regulation mech-
anisms, analysis of heart rate variability statistics and spec-
tral data was selected. Sensory-motor reaction was stud-
ied with Landolt rings.

It was concluded that during different frequency audio
irritations sensory-motor reactions on light signal were
different; it was depended on the balance of vegetative
regulative processes of organism and on the frequency
range of audio irritation. In particular, quality of work wors-
ens in all phases of investigation during high frequency
sound irritation. Also during sensory-motor task sympa-
thetic effect on heart rate reduces in group with high sym-
pathetic balance.

Key words: sensory-motor reaction; sound irritation; heart
rate regulation.

Ðåöåíçåíò: ä.ì.í., ïðîô. Ñ.Â. Äæàèàíè



GEORGIAN MEDICAL NEWS
No 12 (117) Äåêàáðü, 2004 ãîä

© GMN 83

Íàó÷íàÿ ïóáëèêàöèÿ

STIMULATION OF SCHWANN CELLS BY PLAFERON LB
IN SCIATIC NERVE REGENERATION

Giorgadze* T., Kvezereli* M., Chikovani1* T., Gorgadze1 V., Burkadze1 G.

Article presented by the member of the Georgian Academy of Sciences, Prof. V.I. Bahutashvili, M.D.Ph.D.

*Institute of Medical Biotechnology, Georgian Academy of Sciences; 1Tbilisi State Medical University

One of the fundamental, classic truisms of neuroscience is
that the peripheral nervous system regenerates whereas the
central nervous system lacks the capacity to regenerate.
However, complete functional recovery does not occur in
most cases [11]. Gradually, it has been realized that treat-
ment of nerve injuries is not a mechanical problem. The sur-
gical repair technique per se plays a minor role for the func-
tional outcome, despite microsurgical repair techniques;
there is a large extent of misdirection in axonal growth in the
repair zone [8]. Today, there is so far no surgical technique
which can address and control the growth of individual
axons - the surgeons’ efforts are limited to approximation of
the sheaths of the nerve [12]. Interest has shifted from pri-
marily focusing on surgical repair techniques to basic biolog-
ical mechanisms regulating and influencing key factors [13].
Schwann cells could play a key role in this process [7]. The
multifactorial functions of Schwann cells clearly indicate
that these cells play a role far more important than just being
supportive or accessory cells to the neurons in the PNS,
[19] the contrasting capacity of axons to regenerate after
peripheral but not central nerve injuries has been attributed
to the permissive growth environment that is provided by
Schwann cells in peripheral nerves [18].

The aim of our study was to determine the influence of
PLB treatment on the regeneration processes of the in-
jured peripheral nerve.

Materials and methods. Twelve adult male white rats weigh-
ing 200 g were used for this study. Animals had free access
to food and water. Rats were anesthetized with Calipsol
(0,5mg/kg). The left sciatic nerve was separated from the
surrounding tissue, was transected in its mid-thigh portion
and sewed up. Experimental animals were divided into two

groups. The first group of rats were daily injected intraperi-
toneally with 0,5 mg/kg PLB. Treatment was started 3 days
before operation and was being carried out till the end of
observation. Saline injections were administrated in the sec-
ond (control) group of animals in the same manner. All rats
were killed with an overdose of anesthetic 1 month after
transection. Sewed sciatic nerves were obtained and used
for morphological observation. Peripheral nerve segments
were fixed in 10% formalin solution and was embedded in
paraffin (paraplast, SHADON). Paraffin section were stained
by hematoxylin-eosin method, neurohistological method-
Nils and immunocytochemical method by using monoclonal
antibody S100, visualization system LSAB (secondary anti-
bodies labeled by streptavidin-biotin). Substrate diaminoben-
zedin-DAB (f. DAKO. cytomation. Denmark).

Results and their discussion. Results of our investigation
showed significant morphological changes both in the first
and second groups. In the both groups in the injured site
of peripheral nerve intense increase of the quantity of
Shwann cells was observed (fig.1-2).Quantitative analysis
of the above mentioned parameters showed that in the
first group their increase was statistically reliably higher
than in the second group (table1). Particularly, in the prep-
arations stained by hematoxylin-eosin under the influence
of PLB the quantity of Schwann cells was 2,9 times more
than in the undamaged site. In the second group this pa-
rameter was only 2,17 times more than in the intact nerve
fiber. In the preparations stained by Nils under the influ-
ence of PLB the quantity of Schwann cells was 3,53 times
more than in the intact nerve fiber and in the control group
only – 2,97 times. Immunohistochemical method obtained
increase of Schwann cells correspondingly 2,57- and 2,08
times in the first and the second groups (fig.3-4).

Table 1. Quantitative analysis of cellular elements which are responsible
for the regeneration processes of the injured peripheral nerve

 

SHWANN CELLS 
P-LB placebo  

Methods injured nerve 
site 

int 
nerve site 

injured nerve 
site 

int 
nerve site 

H&E 480,9±4,8 164,5±3,4 344,6±5,7 158,8±1,3 
NILS 498,9±5,7 140,7±2,2 357,7±4,3 120,5±1,3 
IMMUNOHISTOCHEMICL. 
S100 

375,4±3,3 125,6±3,1 254,6±3,1 194,7±2,4 
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The contrasting capacity of axons to regenerate after pe-
ripheral but not central nerve injuries has been attributed
to the permissive growth environment that is provided by
Schwann cells in peripheral nerves [18]. Schwann cells play
a key role in Wallerian degenertion [14] by regulating mac-
rophage infiltration. After peripheral nerve injury the schwann
cells produce cytokines [7]: TNF-α, IL-1α and IL-2β. First,
they could initiate the cytokine network of WD as they do
in other networks of inflammation. Second, they contrib-
ute to macrophage recruitment to inflammatory sites
through endothelial cell activation and chemokine produc-
tion [16]. Likewise they could contribute to macrophage
recruitment in WD and consequently to macrophage-de-
pendent functions (e.g., myelin removal by phagocytosis)
[17]. We also provide evidence for an autocrine-signaling
cascade involving IL-6, LIF, and MCP-1 in Schwann cells
that could result in a gradual amplification of the macroph-
age attracting activity secreted by these cells. Cytokines
induced in Schwann cells after peripheral nerve injury could
play a key role in the interactions between Schwann cells
and macrophages [7]. Initial Schwann cells role is to help
remove the degenerated axonal and myelin debris and then
pass it on to macrophages [15]. Macrophages form an im-

portant part of the cellular response to peripheral nerve
injury and they cause phagocytosis of myelin. Macroph-
ages may also be required for Schwann cells proliferation
[2]. Macrophages are known to secrete a variety of pro-
teins that initiate or enhance proliferation in nonneuronal
cells [9,10]. Previous studies have led to the suggestion
that a disturbance in the axon–myelin–Schwann cells unit
is sufficient to induce macrophage recruitment, and it is
widely accepted that this is the initiating signal for the
inflammatory reaction in peripheral nerve injury [7]. It is of
interest that the function of Schwann cells in the regener-
ation process of injured nerve is not only the recruiment of
macrophages. Crushing of the peripheral nerve may also
induce MHC class II molecules on Schwann cell. This
strengthens the possibility that in living nerves Schwann
cells are able to function as accessory cells in the initiation
or augmentation of T cell-mediated immune responses [1].
Therefore it is thought that Schwann cells are also active
regulators of the early inflammatory response, rather than
simply passive targets of extrinsic signals [7]. It is of inter-
est that the contact of axons to Schwann cells based upon
the structural and molecular linkages seems to be indis-
pensable for stable and successful regeneration. In addi-

Fig. 1. Injured site of peripheral nerve. Intense increase
of the quantity of Schwann cells. H&E X200.

Fig. 2. intact. nerve. H&E X200.

Fig. 3. Injured site of peripheral nerve. Intense increase of
quantity of S100 positive. Schwann cells. IHC, visualization
Schwann cells. visualization, system LSAB, system LSAB L.

Fig. 4. Injured site of peripheral nerve. Moderate quanti-
ty of S100 positive, subs. DAB X200 subs. DAB X200.
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tion to cell adhesion molecules, Schwann cells utilize short
focal tight junctions to provide morphological stabilization
of the contact with the elongating axon, as well as small
scale gap junctions to facilitate traffic of substances be-
tween them. Thus, nerve regeneration is not a simple phe-
nomenon of axonal elongation on the part of the Schwann
cell membrane, but is based on direct and dynamic commu-
nication between the axon and the neighboring Schwann
cell, which may be partly associated with the mechanisms of
neural regeneration [5].

Yet, functional recovery after peripheral nerve injuries is
frequently poor despite the capacity for axonal degenera-
tion. The several experimental strategies to promote axonal
regeneration and functional recovery have been proposed:
nerve regeneration stimulation by cytokines, [6] cyclospo-
rine, [3] xymedone, riboxin, and piracetam [4] and so on.

P LB has been used in our study, for the pharmacological
stimulation of rat sciatic nerve regeneration. PLB is a new
“natural” immunomodulatory drug with minimal side ef-
fects. It has immunomodulatory, anti-oxidant, anti-ishem-
ic, hepatoprotective and neuroprotective activites [4]. All
this let us to pass an opinion that PLB can positively af-
fect process of regeneration of the injured nerve.

Thus the results demonstrate that the quantity of Schwann
cells in group undergon PLB treatment was more, than in
control group. That confirms the positive effect of the prep-
aration on the process of regeneration of the injured nerve.
As, Schwann cells are the “key” of regeneration, increase
of their quantity probably will affect cellular mechanisms
discussed above.

These findigs suggest that PLB may play an important
role in the regeneration of the injured peripheral nerve.
PLB enhances proliferation of Schwann cells. The present
observations point to PLB as stimulator of regenerative
process in the injured peripheral nerve.
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Èíñòèòóò ìåäèöèíñêîé áèîòåõíîëîãèè ÀÍ Ãðóçèè; Òáè-
ëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò

Îäíîé èç âàæíåéøèõ ïðîáëåì êëèíè÷åñêîé íåâðîëî-
ãèè ÿâëÿåòñÿ ïîâðåæäåíèå ïåðèôåðè÷åñêîé íåðâíîé
ñèñòåìû. Ïîâðåæäåííûå âîëîêíà íåðâà îáû÷íî âîñ-
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ñòàíàâëèâàþòñÿ, îäíàêî èõ ïîëíàÿ ôóíêöèîíàëüíàÿ ðå-
ãåíåðàöèÿ ïðîèñõîäèò âåñüìà ðåäêî. Ýòî ñòàâèò ïåðåä
íåîáõîäèìîñòüþ âûÿâëåíèÿ ïðåïàðàòà, ýôôåêòèâíî
äåéñòâóþùåãî íà ïðîöåññ ðåãåíåðàöèè. Íàìè èçó÷åíî
âëèÿíèå ïëàôåðîíà ËÁ (PLB) íà ðåãåíåðàöèèþ òðàâìè-
ðîâàííîãî ñåäàëèùíîãî íåðâà ó áåëûõ êðûñ. Â õîäå
îïåðàöèè ñåäàëèùíûé íåðâ áûë ïåðåðåçàí è âîññòà-
íîâëåí ìèêðîõèðóðãè÷åñêèì ìåòîäîì. PLB ââîäèëè
æèâîòíûì çà 3 äíÿ äî îïåðàöèè åæåäíåâíî, èíòðàïåðè-
òîíèàëüíî. Êîíòðîëüíûå êðûñû â òå æå ñðîêè ïîëó÷à-
ëè ôèçèîëîãè÷åñêèé ðàñòâîð. Ìàòåðèàë äëÿ èññëåäîâà-
íèÿ áðàëè íà 30-é äåíü ýêñïåðèìåíòà. Ïðåïàðàòû îêðà-

øèâàëè ãåìàòîêñèëèí-ýîçèíîì ïî Íèëüñó è èììóíî-
öèòîõèìè÷åñêèì ìåòîäîì. Ìîðôîëîãè÷åñêèé àíàëèç
ïîêàçàë, ÷òî PLB äåéñòâóåò áëàãîòâîðíî íà ðåãåíåðà-
öèþ òðàâìèðîâàííîãî ïåðèôåðè÷åñêîãî íåðâà, âëèÿÿ
íà êîëè÷åñòâî òåõ êëåòîê, â ÷àñòíîñòè, Øâàíîâñêèõ êëå-
òîê, êîòîðûì îòâåäåíà êðèòè÷åñêàÿ ðîëü â ïðîöåññå
ðåãåíåðàöèè, PLB óâåëè÷èâàåò èõ êîëè÷åñòâî, ñàçäàâàÿ
îïòèìàëüíóþ ñðåäó äëÿ ôóíêöèîíàëüíîé ðåãåíåðàöèè
ñåäàëèùíîãî íåðâà.

Key words: Schwann cells, plaferon LB, nerve regene-
ration.

Íàó÷íûé îáçîð

ÄÎÊÀÇÀÒÅËÜÍÀß ÌÅÄÈÖÈÍÀ – ÇÍÀ×ÅÍÈÅ,
ÈÑÏÎËÜÇÎÂÀÍÈÅ ÂÎ ÂÐÀ×ÅÁÍÎÉ ÏÐÀÊÒÈÊÅ

Òåëèÿ À.Ç., Êîðèíòåëè È.À., Ëîìñàäçå È.Î., Ðàìèøâèëè Ã.Í., Êåìîêëèäçå Ò.Å.

Òáèëèññêèé ãîñóäàðñòâåííûé ìåäèöèíñêèé óíèâåðñèòåò;
Íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò êëèíè÷åñêîé è ýêñïåðèìåíòàëüíîé ìåäèöèíû

Â ïîñëåäíåå äåñÿòèëåòèå îñîáîå çíà÷åíèå â çäðàâîîõ-
ðàíåíèè ïðèîáðåòàåò îòíîñèòåëüíî íîâîå íàïðàâëåíèå
- äîêàçàòåëüíàÿ ìåäèöèíà. Ñîâðåìåííàÿ ìåäèöèíñêàÿ
ïðàêòèêà òðåáóåò îò âðà÷à, ÷òîáû äèàãíîñòèêà çàáîëå-
âàíèé, íàçíà÷åíèå ýôôåêòèâíîãî ëå÷åíèÿ, ìèíèìèçà-
öèÿ íåáëàãîïðèÿòíûõ ïîñëåäñòâèé âìåøàòåëüñòâ è ñî-
ñòàâëåíèå èíäèâèäóàëüíîãî ïðîãíîçà äëÿ áîëüíîãî îñ-
íîâûâàëèñü íà ñàìîé íàäåæíîé èíôîðìàöèè. Åæåãîä-
íî ïóáëèêóþòñÿ ðåçóëüòàòû áîëåå òûñÿ÷è êëèíè÷åñêèõ
èñïûòàíèé, ïðèíîñÿùèå íîâûå çíàíèÿ è ïîä÷àñ â êîð-
íå ìåíÿþùèå îòíîøåíèå ê âíîâü ïîÿâëÿþùèìñÿ èëè
óæå õîðîøî èçâåñòíûì ëå÷åáíûì ìåòîäàì. Èçâåñòíî,
÷òî êëèíè÷åñêîå ðåøåíèå äîëæíî áàçèðîâàòüñÿ íà ñòðî-
ãî äîêàçàííûõ íàó÷íûõ ôàêòàõ [1,3]. Âî ìíîãèõ ñòðàíàõ
(íàïðèìåð, â Âåëèêîáðèòàíèè) âðà÷ ïðèâëåêàåòñÿ ê ñó-
äåáíîé îòâåòñòâåííîñòè â ñëó÷àå íàçíà÷åíèÿ íåîáîñ-
íîâàííîãî ëå÷åíèÿ áîëüíîìó. Îäèí èç îñíîâíûõ ïî-
ñòóëàòîâ äîêàçàòåëüíîé ìåäèöèíû ãëàñèò, ÷òî ñëåäóåò
ìàêñèìàëüíî îñòîðîæíî è êðèòè÷åñêè ïîäõîäèòü ê ïðè-
íÿòèþ âðà÷åáíûõ ðåøåíèé [4,6,8].

Îñíîâíûå ïðèíöèïû äîêàçàòåëüíîé ìåäèöèíû ñôîð-
ìóëèðîâàíû âî Ôðàíöèè åùå 150 ëåò íàçàä. Ïîçæå, â
1972 ãîäó, áðèòàíñêèé ýïèäåìèîëîã Archie Cochrane
[Öèò. ïî 2] ïèñàë: “Ñòûäíî, ÷òî ìåäèêè äî ñèõ ïîð íå

ñîçäàëè ñèñòåìû àíàëèòè÷åñêîãî îáîáùåíèÿ âñåõ àêòó-
àëüíûõ ðàíäîìèçèðîâàííûõ êëèíè÷åñêèõ èñïûòàíèé ïî
âñåì äèñöèïëèíàì è ñïåöèàëüíîñòÿì ñ ïåðèîäè÷åñêèì
îáíîâëåíèåì îáçîðîâ”. Â 1987 ã. Archie Cochrane ââî-
äèò ïîíÿòèå ñèñòåìàòè÷åñêîãî îáçîðà ðàíäîìèçèðîâàí-
íûõ êëèíè÷åñêèõ èñïûòàíèé, ïîä÷åðêèâàÿ, ÷òî íàó÷íûå
ìåäèöèíñêèå îáçîðû ñëåäóåò ñîçäàâàòü íà îñíîâå ñèñ-
òåìàòèçèðîâàííîãî ñáîðà è àíàëèçà ôàêòîâ, ðåãóëÿðíî
ïîïîëíÿÿ èõ íîâûìè äàííûìè. Ìå÷òà Archie Cochrane
î ñèñòåìàòè÷åñêè îáíîâëÿåìûõ îáçîðàõ, îõâàòûâàþùèõ
âñå àêòóàëüíûå èñïûòàíèÿ ìåäèöèíñêèõ âìåøàòåëüñòâ,
âîïëîòèëàñü â Êîõðàíîâñêîì Ñîòðóäíè÷åñòâå, êîòîðîå
áûëî ñîçäàíî â 1992 ãîäó ïðè Îêñôîðäñêîì óíèâåðñè-
òåòå [3,6].

20 ëåò íàçàä Iain Chalmers áûë ïåðâûì, êòî ïîäõâàòèë
èäåþ Archie Cochrane î íåîáõîäèìîñòè îáîáùåíèÿ ðå-
çóëüòàòîâ íàäåæíûõ èññëåäîâàíèé. Çà ãîäû, ïðîøåäøèå
ñ ìîìåíòà îáðàçîâàíèÿ, Êîõðàíîâñêîå Ñîòðóäíè÷åñòâî
ïðåòåðïåëî çíà÷èòåëüíûå èçìåíåíèÿ, íå îòñòóïèâ ïðè
ýòîì îò ïðîâîçãëàøåííûõ ïîñòóëàòîâ è ïðèíöèïîâ.
Ïîíÿòèå “Evidence-based Medicine”, èëè “ìåäèöèíà,
îñíîâàííàÿ íà äîêàçàòåëüñòâàõ” (äîêàçàòåëüíàÿ ìåäè-
öèíà) ïðåäëîæåíî êàíàäñêèìè ó÷åíûìè èç óíèâåðñè-
òåòà Ìàê Ìàñòåðà â Òîðîíòî â 1990 ãîäó [5,7,10].
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Öåëüþ èññëåäîâàíèÿ ÿâèëñÿ àíàëèç ðåòðîñïåêòèâíîé
è òåêóùåé ëèòåðàòóðû ïî âîïðîñàì äîêàçàòåëíîé ìå-
äèöèíû.

Ìàòåðèàë è ìåòîäû. Äëÿ àíàëèçà âîïðîñîâ äîêàçàòåëü-
íîé ìåäèöèíû èñïîëüçóþòñÿ ñïåöèàëüíûå ìåòîäû ðà-
áîòû ñ èíôîðìàöèåé, òàêèå êàê ñèñòåìàòè÷åñêèé îá-
çîð è ìåòà-àíàëèç. Ñèñòåìàòè÷åñêèå îáçîðû èíîãäà íà-
çûâàþò ìåòà-àíàëèçîì, åñëè ýòîò ìåòîä ïðèìåíÿëñÿ â
îáçîðå [6].

Ìåòà-àíàëèç - ýòî ñòàòèñòè÷åñêèé ìåòîä, ïîçâîëÿþùèé
îáúåäèíèòü ðåçóëüòàòû íåçàâèñèìûõ èññëåäîâàíèé. Åãî
èñïîëüçóþò äëÿ îöåíêè êëèíè÷åñêîé ýôôåêòèâíîñòè
òåðàïåâòè÷åñêèõ âìåøàòåëüñòâ; äëÿ ýòîãî îáúåäèíÿþò
ðåçóëüòàòû äâóõ è áîëåå ðàíäîìèçèðîâàííûõ êîíòðî-
ëèðóåìûõ èññëåäîâàíèé. Èíôîðìàòèâíîñòü ýòîãî ìå-
òîäà çàâèñèò îò êà÷åñòâà ñèñòåìàòè÷åñêîãî îáçîðà.
Ìåòà-àíàëèç ñîäåðæèò íåñêîëüêî ìîìåíòîâ, êîòîðûå
ìîæíî ðàññìàòðèâàòü ñ êðèòè÷åñêîé òî÷êè çðåíèÿ â
îòíîøåíèè äîñòîâåðíîñòè åãî ðåçóëüòàòîâ [1,6,14].

Ìåòà-àíàëèç ïðîâîäèòñÿ â öåëÿõ îáîáùåíèÿ èìåþùåé-
ñÿ î âîïðîñå ðåòðîñïåêòèâíîé è òåêóùåé èíôîðìàöèè
è åå ðàñïðîñòðàíåíèÿ â ïîíÿòíîì äëÿ ÷èòàòåëåé âèäå.
Îí âêëþ÷àåò îïðåäåëåíèå îñíîâíîé öåëè àíàëèçà, ñèñ-

òåìàòèçèðîâàííûé ïîèñê èíôîðìàöèè, âûáîð ñïîñî-
áîâ îöåíêè ðåçóëüòàòîâ, îáîáùåíèå êîëè÷åñòâåííîé
èíôîðìàöèè, àíàëèç åå ñ ïîìîùüþ ñòàòèñòè÷åñêèõ
ìåòîäîâ è èíòåðïðåòàöèþ ðåçóëüòàòîâ [7,9,13]. Ñîãëàñ-
íî Cook è ñîàâò. ìåòà-àíàëèç - ýòî ðàçíîâèäíîñòü ñèñòå-
ìàòèçèðîâàííîãî îáçîðà, â êîòîðîì ïðèìåíåíû ñòàòè-
ñòè÷åñêèå ìåòîäû, ñëóæàùèå äëÿ îáúåäèíåíèÿ è ïðåä-
ñòàâëåíèÿ â îáîáùåííîì âèäå ðåçóëüòàòîâ íåñêîëüêèõ
ïåðâè÷íûõ èññëåäîâàíèé [12]. Ïîñêîëüêó ñàì ïðîöåññ
ñîñòàâëåíèÿ îáçîðà (ïîäîáíî ëþáîìó äðóãîìó òèïó
èññëåäîâàíèÿ) ìîæåò áûòü ñóáúåêòèâíûì, õîðîøèé
îáçîð òðåáóåò ÷åòêîé îöåíêè ïîëó÷åííîé èíôîðìàöèè
ñàìûìè ñòðîãèìè ìåòîäàìè. Âñå áîëåå ÷àñòîå èñïîëü-
çîâàíèå ñèñòåìàòèçèðîâàííûõ îáçîðîâ ñ öåëüþ îáëåã-
÷åíèÿ ïðèíÿòèÿ ïðàâèëüíûõ ðåøåíèé, ïëàíèðîâàíèÿ
áóäóùèõ èññëåäîâàíèé è ñîçäàíèÿ ñòðàòåãèè ëå÷åíèÿ, ìî-
æåò óñèëèòü ñâÿçü ìåæäó íîâåéøèìè íàó÷íûìè äîñòèæå-
íèÿìè è îïòèìàëüíîé ìåäèöèíñêîé ïîìîùüþ [13]. Ìåòà-
àíàëèç â ïîñëåäíåå âðåìÿ âñå ÷àùå ïðèìåíÿåòñÿ äëÿ
îáúåêòèâèçàöèè è ïîäòâåðæäåíèÿ äîñòîâåðíîñòè ðåçóëü-
òàòîâ êëèíè÷åñêèõ èññëåäîâàíèé. Ñ ïîìîùüþ äàííîãî
àíàëèçà, êàê ïðàâèëî, óäàåòñÿ ïðîñëåäèòü îñíîâíûå òåí-
äåíöèè, âûÿâëåííûå â ðåçóëüòàòàõ èññëåäîâàíèé, è îï-
ðåäåëèòü îòêëîíåíèÿ îò íèõ. Ñóùåñòâóåò íåñêîëüêî ðàç-
íîâèäíîñòåé ìåòà-àíàëèçà [3,6,7,9], êîòîðûå ïðèâåäåíû
â ñõåìå 1.

Ñõåìà 1. Âèäû ìåòà-àíàëèçà

Ðàçíîâèäíîñòè ìåòà-àíàëèçà ñòðóêòóðà 
Êóìóëÿòèâíûé  
(ïðîñòîé, ãèáðèäíûé).  

Ïîçâîëÿåò ïîñòðîèòü êóìóëÿòèâíóþ êðèâóþ íàêîïëåíèÿ 
îöåíîê ïðè ïîÿâëåíèè íîâûõ äàííûõ 

Ïðîñïåêòèâíî-ðåòðîñïåêòèâíûé Ñîïîñòàâëÿåò íîâûå ðåçóëüòàòû ñ ðàíåå îïóáëèêîâàííûìè 
Ïðîñïåêòèâíûé ìåòà-àíàëèç Èíòåãðèðóåò ðåçóëüòàòû èññëåäîâàíèé ïðèîðèòåòíûõ 

íàïðàâëåíèé 
Ñèíòåç èíäèâèäóàëüíûõ äàííûõ. Èçó÷àåò ðåçóëüòàòû îòäåëüíûõ áîëüíûõ 
 

Ñîãëàñíî Cochrane Library ìåòà-àíàëèç äàííûõ ñîñòî-
èò â îáúåäèíåíèè ðåçóëüòàòîâ íåñêîëüêèõ èññëåäîâà-
íèé è ðàñ÷åòå îáùèõ ïîêàçàòåëåé. Ìåòà-àíàëèç ïîçâî-
ëÿåò çíà÷èòåëüíî óâåëè÷èòü îáúåì èññëåäîâàííûõ
ãðóïï, îäíàêî òîëüêî â òîì ñëó÷àå, åñëè âñå èññëåäî-
âàíèÿ ïðîâîäèëèñü â îäèíàêîâûõ óñëîâèÿõ. Ìåòà-àíà-
ëèç ïîçâîëÿåò ïðåäñòàâëÿòü äàííûå ðåçóëüòàòîâ ðàç-
íûõ èññëåäîâàíèé íà îäíîé øêàëå [1,3,11,13].

Ñèñòåìàòè÷åñêèé îáçîð (systematic review, systematic
overview) – ýòî îñîáûé âèä íàó÷íîãî èññëåäîâàíèÿ,
âûïîëíåííûé ïî ñïåöèàëüíî ðàçðàáîòàííîé ìåòîäè-
êå, îáúåêòîì èçó÷åíèÿ êîòîðîãî ÿâëÿþòñÿ ðåçóëüòàòû
äðóãèõ, îðèãèíàëüíûõ íàó÷íûõ èññëåäîâàíèé [1,3,5,8].
Àíàëèç è îáîáùåíèå ðåçóëüòàòîâ èññëåäîâàíèé, âêëþ-
÷åííûõ â îáçîð, ìîæíî ïðîâîäèòü ñ ïðèìåíåíèåì ñòà-
òèñòè÷åñêèõ ìåòîäîâ è áåç íèõ. Ñèñòåìàòè÷åñêèå îá-
çîðû ïîäãîòàâëèâàþòñÿ ìåæäóíàðîäíûì ñîîáùå-
ñòâîì ñïåöèàëèñòîâ Êîõðàíîâñêîãî ñîòðóäíè÷åñòâà.

Îñîáîå âíèìàíèå ïðè ïîäãîòîâêå òàêîãî îáçîðà óäå-
ëÿåòñÿ ñèñòåìàòè÷åñêîìó ïîèñêó âñåõ îïóáëèêîâàí-
íûõ äàííûõ ñ öåëüþ èñêëþ÷åíèÿ âëèÿíèÿ ñèñòåìàòè-
÷åñêîé îøèáêè (èëè ñìåùåíèÿ), ñâÿçàííîé ñ ïðåèìó-
ùåñòâåííûì îïóáëèêîâàíèåì ïîëîæèòåëüíûõ ðåçóëü-
òàòîâ èññëåäîâàíèÿ. Äëÿ ñèòóàöèé, ïðèìåíèòåëüíî ê
êîòîðûì íåò ðåçóëüòàòîâ ðàíäîìèçèðîâàííûõ èñïû-
òàíèé, ñèñòåìàòè÷åñêèé îáçîð áàçèðóåòñÿ íà íàèëó÷-
øèõ ñóùåñòâóþùèõ äàííûõ [13]. Îòëè÷èòåëüíàÿ îñî-
áåííîñòü ñèñòåìàòè÷åñêèõ îáçîðîâ çàêëþ÷àåòñÿ â ñòðî-
ãîì ìåòà-àíàëèçå äàííûõ [2,14,15].

Öåíòð äîêàçàòåëüíîé ìåäèöèíû â Îêñôîðäå ðàçðàáî-
òàë îïðåäåëåíèÿ ñòåïåíè äîñòîâåðíîñòè ïðåäñòàâëÿå-
ìîé èíôîðìàöèè, êîòîðûå ïðåäñòàâëåíû â ñõåìå 2.

Äèçàéí êîíêðåòíîãî êëèíè÷åñêîãî èññëåäîâàíèÿ çàâè-
ñèò îò öåëè, ïðåñëåäóåìîé èññëåäîâàíèåì. Â ñõåìå 3
ïðèâåäåí ïðèìåð äèçàéíà êëèíè÷åñêîãî èññëåäîâàíèÿ.
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Ñîãëàñíî ìíåíèþ Øâåäñêîãî ñîâåòà î ìåòîäîëîãèè
îöåíêè â çäðàâîîõðàíåíèè, äîñòîâåðíîñòü äîêàçàòåëüñòâ
èç ðàçíûõ èñòî÷íèêîâ íå îäèíàêîâà è ðàíæèðóåòñÿ ïî
Li Wan Po [Öèò. ïî 2]: ðàíäîìèçèðîâàííîå êîíòðîëèðó-
åìîå êëèíè÷åñêîå èññëåäîâàíèå (ÊÈ), êîãîðòíîå èññëå-
äîâàíèå, èññëåäîâàíèå òèïà “ñëó÷àé-êîíòðîëü”, ïåðå-
êðåñòíîå ÊÈ, ðåçóëüòàòû íàáëþäåíèé, îïèñàíèå îòäåëü-
íûõ ñëó÷àåâ, íåðàíäîìèçèðîâàííîå ÊÈ ñ îäíîâðåìåí-
íûì êîíòðîëåì, íåðàíäîìèçèðîâàííîå ÊÈ.

Èñõîäÿ èç âûøåèçëîæåííîãî, ñëåäóåò çàêëþ÷èòü, ÷òî
äîêàçàòåëüíàÿ ìåäèöèíà âûðàáîòàëà ñèñòåìó èíôîð-
ìèðîâàíèÿ, êîòîðàÿ ïîìîãàåò ïðåîäîëåâàòü âðåìåííîé
áàðüåð ìåæäó ïîñëåäíèìè íàó÷íûìè äîñòèæåíèÿìè è
èõ âíåäðåíèåì â ïîâñåäíåâíóþ ðàáîòó âðà÷à.
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Ñõåìà 2. Ñòåïåíè äîñòîâåðíîñòè ïðåäñòàâëÿåìîé èíôîðìàöèè

Ñòåпåíè äîñòîâåðíîñòè îбъåì ìàòåðèàëîâ 
A - âûñîêàÿ äîñòîâåðíîñòü èíôîðìàöèÿ îñíîâàíà íà ðåçóëüòàòàõ íåñêîëüêèõ íåçàâèñèìûõ 

êëèíè÷åñêèõ èñïûòàíèé ñ ñîâïàäåíèåì ðåçóëüòàòîâ, îáîáùåííûõ â 
ñèñòåìàòè÷åñêèõ îáçîðàõ. 

B - óìåðåííàÿ äîñòîâåðíîñòü èíôîðìàöèÿ îñíîâàíà íà ðåçóëüòàòàõ ïî ìåíüøåé ìåðå íåñêîëüêèõ 
íåçàâèñèìûõ, áëèçêèõ ïî öåëÿì êëèíè÷åñêèõ èñïûòàíèé . 

C - îãðàíè÷åííàÿ 
äîñòîâåðíîñòü 

èíôîðìàöèÿ îñíîâàíà íà ðåçóëüòàòàõ îäíîãî èëè íåñêîëêî êëèíè÷åñêèõ 
èñïûòàíèé. 

D - ñòðîãèå íàó÷íûå 
äîêàçàòåëüñòâà îòñóòñòâóþò 

óòâåðæäåíèå îñíîâàíî íà ìíåíèè ýêñïåðòîâ. 

 

âàðèàíòû äèçàйíà ñòðóêòóðíûå эëåìåíòû 
êëèíè÷åñêîå èññëåäîâàíèå â 
îäíîé ãðóïïå (single group 
design)  

âñå èñïûòóåìûå ïîëó÷àþò îäíî è òî æå ýêñïåðèìåíòàëüíîå ëå÷åíèå. Ýòà 
ìîäåëü èññëåäîâàíèÿ íàïðàâëåíà íà òî, ÷òîáû ñðàâíèòü ðåçóëüòàòû 
ëå÷åíèÿ ñ èñõîäíûì ñîñòîÿíèåì 

êëèíè÷åñêîå èññëåäîâàíèå â 
ïàðàëëåëüíûõ ãðóïïàõ (parallel 
group design) paralelur  

Ïðè ïðîâåäåíèè êëèíè÷åñêèõ èññëåäîâàíèé â ïàðàëëåëüíûõ ãðóïïàõ, 
èñïûòóåìûå äâóõ èëè áîëåå ãðóïï ïîëó÷àþò ðàçëè÷íóþ òåðàïèþ. Äëÿ 
äîñòèæåíèÿ ñòàòèñòè÷åñêîé äîñòîâåðíîñòè (äëÿ èñêëþ÷åíèÿ 
ñèñòåìàòè÷åñêîé îøèáêè) èñïûòóåìûå ðàñïðåäåëÿþòñÿ ïî ãðóïïàì 
ìåòîäîì ðàíäîìèçèðîâàíèÿ  

êëèíè÷åñêîå èññëåäîâàíèå â 
"ïåðåêðåñòíîé ìîäåëè" 
(crossover group design)  

"ïåðåêðåñòíûå" ìîäåëè ïîçâîëÿþò îöåíèòü ýôôåêòû, êàê èçó÷àåìûõ 
ëåêàðñòâåííûõ ïðåïàðàòîâ, òàê è ñðàâíèòåëüíûõ êóðñîâ ëå÷åíèÿ íà îäíèõ 
è òåõ æå èñïûòóåìûõ. Êàê ïðàâèëî, ìåæäó êóðñàìè íåîáõîäèì 
"îòìûâî÷íûé" ïåðèîä äëÿ òîãî, ÷òîáû ïîêàçàòåëè ó ïàöèåíòîâ âåðíóëèñü 
ê èñõîäíûì, à òàêæå ñ öåëüþ èñêëþ÷åíèÿ íåæåëàòåëüíîãî âëèÿíèÿ 
îñòàòî÷íûõ ÿâëåíèé ïðåäøåñòâóþùåãî ëå÷åíèÿ íà ýôôåêòû 
ïîñëåäóþùåãî 

 Ñõåìà 3. Ïðèìåð äèçàéíà êëèíè÷åñêîãî èññëåäîâàíèÿ
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SUMMARY

EVIDENCE-BASED MEDICINE – SIGNIFICANCE OF
USE IN CLINICAL PRACTICE

Telia A., Korinteli I., Lomsadze I., Ramishvili G.,
Kemoklidze T.

Research Institute of Clinical and Experimental Medi-
cine, Tbilisi State Medical Univesity, Tbilisi, Georgia

Evidence-based medicine (EBM) is an approach to health
care that promotes the collection, interpretation, and inte-
gration of valid, important and applicable patient-report-
ed, clinician-observed, and research-derived evidence. The
best available evidence, moderated by patient circumstanc-
es and preferences, is applied to improve the quality of
clinical judgments.

Good doctor uses both individual clinical expertise and
the best available external evidence, and neither alone is
enough. Without clinical expertise, practice risks becom-
ing tyrannized by evidence, for even excellent external
evidence may be inapplicable to or inappropriate for an
individual patient.

Evidence based medicine is the conscientious, explicit, and
judicious use of current best evidence in making decisions
about the care of individual patients. The practice of evi-
dence based medicine means integrating individual clini-
cal expertise with the best available external clinical evi-
dence from systematic research. By best available external
clinical evidence we mean clinically relevant research, of-
ten from the basic sciences of medicine, but especially
from patient centered clinical research into the accuracy
and precision of diagnostic tests (including the clinical
examination), the power of prognostic markers, and the
efficacy and safety of therapeutic, rehabilitative, and pre-
ventive regimens.

Key words: systematic review, meta-analysis, evidence-
based medicine, clinical practice.

Ðåöåíçåíò: ä.ì.í., ïðîô. Á.Ì. Êîðñàíòèÿ

Íàó÷íàÿ ïóáëèêàöèÿ

ÌÎÐÔÎËÎÃÈ×ÅÑÊÈÅ ÈÇÌÅÍÅÍÈß ÏËÀÖÅÍÒÛ ÏÐÈ ÏÎÑÒÍÀÒÀËÜÍÎÉ
 ÃÈÁÅËÈ ÏËÎÄÀ Ó ÁÅÐÅÌÅÍÍÛÕ Ñ ÐÅÇÓÑ-ÊÎÍÔËÈÊÒÎÌ

Òèíèêàøâèëè Ì.À.

Ñòàòüÿ ïðèåäñòâëåíà äåéñòâ. ÷ëåíîì ÀÍ Ãððóçèè, ïðîô.,  Í.À. Äæàâàõèøâèëè

Èíñòèòóò ýêñïåðèìåíòàëüíîé ìîðôîëîãèè èì. À. Íàòèøâèëè ÀÍ Ãðóçèè

Îäíîé èç ñàìûõ âåñêèõ ïðè÷èí ãèáåëè íîâîðîæäåí-
íûõ ÿâëÿåòñÿ ãåìîëèòè÷åñêàÿ áîëåçíü. Îñíîâíûì îð-
ãàíîì, ñ ïîìîùüþ êîòîðîãî îñóùåñòâëÿåòñÿ ñâÿçü
ìåæäó îðãàíèçìîì ìàòåðè è ïëîäà âî âðåìÿ áåðå-
ìåííîñòè, ÿâëÿåòñÿ ïëàöåíòà. Ïîýòîìó îñîáûé èíòå-
ðåñ ïðåäñòàâëÿåò îïðåäåëåíèå ìîðôîëîãè÷åñêèõ èç-
ìåíåíèé ïëàöåíòû ïðè ðåçóñ-êîíôëèêòíîé áåðåìåí-
íîñòè.

Ïî ìíåíèþ ìíîãèõ àâòîðîâ, â ïëàöåíòå ïðîèñõîäÿò çíà-
÷èòåëüíûå ïàòîìîðôîëîãè÷åñêèå èçìåíåíèÿ [1-7].

Öåëüþ èññëåäîâàíèÿ ÿâèëîñü óñòàíîâëåíèå ìîðôîëî-
ãè÷åñêèõ - ãèñòîëîãè÷åñêèõ è ýëåêòðîííî-ìèêðîñêîïè-
÷åñêèõ èçìåíåíèé ïëàöåíòû ïðè ïîñòíàòàëüíîé ãèáåëè
íîâîðîæäåííûõ ó áåðåìåííûõ ñ ðåçóñ-êîíôëèêòîì.

Ìàòåðèàë è ìåòîäû. Íàìè èññëåäîâàíû 10 ïëàöåíò èçî-
èììóíèçèðîâàííûõ æåíùèí ñ ïîñòíàòàëüíîé ãèáåëüþ
íîâîðîæäåííûõ.

Äëÿ ìîðôîëîãè÷åñêîãî èññëåäîâàíèÿ ïëàöåíòû ïîñëå
èõ îñìîòðà è âçâåøèâàíèÿ âûðåçàëèñü 3-4 êóñî÷êà èç



òðåõ çîí ïëàöåíòû - öåíòðàëüíîé, êðàåâîé è ïðîìåæó-
òî÷íîé - äëÿ ãèñòîëîãè÷åñêîãî è ýëåêòðîííî-ìèêðîñêî-
ïè÷åñêîãî èññëåäîâàíèÿ.

Ðåçóëüòàòû è èõ îáñóæäåíèå. Ïðè ìîðôîëîãè÷åñêîì
èññëåäîâàíèè ïëàöåíò â èõ òêàíÿõ îáíàðóæåíû çíà÷è-
òåëüíûå èçìåíåíèÿ. Ñðåäíèé âåñ ïëàöåíòû 720 ãð., ñðåä-
íèå ðàçìåðû 21,5 ́  18,9 ́  3 ñì. Îòíîøåíèå âåñà ïëàöåí-
òû ê âåñó ïëîäà ðàâíÿëîñü 1:4. Â áîëüøèíñòâå ñëó÷àåâ
îòìå÷åíî êðóïíîäîëü÷àòîå ñòðîåíèå âåòâèñòîãî õîðè-
îíà ïëàöåíòû.

Ïðè ìèêðîñêîïè÷åñêîì èññëåäîâàíèè òêàíåé ïëàöåíòû
îáðàùàëè íà ñåáÿ âíèìàíèå ðåçêèå èçìåíåíèÿ ñòðîìû âîð-
ñèí ïî îòå÷íîìó è ïî ãèïåðïëàñòè÷åñêîìó òèïó (ðèñ. 1).

Ðèñ. 1. Îòåê âîðñèí. Îêð. ãåìîòîêñèëèí-ýîçîíîì. Óâ. 80õ

Â ýòèõ ïëàöåíòàõ áûë âûðàæåí ôèáðîç êàê â ñòâîëîâûõ,
òàê è â ìåëêèõ âîðñèíàõ. Ñòðîìà ìíîãèõ âîðñèí â çíà÷è-
òåëüíîé ñòåïåíè ïîäâåðãëàñü ôèáðèíîèäíîìó ïðåâðà-
ùåíèþ è ÷àñòè÷íîìó îáûçâåñòâëåíèþ. Âî âñåõ íàáëþ-
äåíèÿõ, çà èñêëþ÷åíèåì îäíîé, â ïëàöåíòå íàáëþäàëàñü
ðåçêî âûðàæåííàÿ àíåìèÿ ñòðîìû âîðñèí. Âàñêóëÿðèçà-
öèÿ âîðñèí áûëà âûðàæåíà ñëàáî, ñîñóäû áîëüøåé ÷àñ-
òüþ ñîõðàíÿëèñü íà ïåðèôåðèè âîðñèí, à íåðåäêî è ïîë-
íîñòüþ îòñóòñòâîâàëè. Âîðñèíû ñ èíòåíñèâíîé êàïèë-
ëÿðèçàöèåé îáíàðóæåíû â ìàëîì êîëè÷åñòâå.

Â ïðîñâåòå ñîñóäîâ áîëüøèíñòâà ïëàöåíò îòìå÷àëèñü
ÿäåðíûå ôîðìû ýðèòðîöèòîâ, îáûçâåñòâëåíèÿ è ñìåøàí-
íûå òðîìáû (ðèñ. 2). Ñòåíêè êðóïíûõ ñîñóäîâ ïëàöåíò
âî âñåõ ñëó÷àÿõ áûëè ôèáðîçíî-èçìåíåíû, ÷àñòè÷íî ãè-
àëèíèçèðîâàíû èëè ðåçêî ðàçðûõëåíû, áàçîôèëüíû, ñ
íàáóõøèì âàêóîëèçèðîâàííûì ýíäîòåëèåì, ðåçêî ñóæåí-
íûì, à ìåñòàìè îáëèòåðèðîâàííûì ïðîñâåòîì.

Îáúåì ìåæâîðñèí÷àòîãî ïðîñòðàíñòâà ïëàöåíòû âî
âñåõ ñëó÷àÿõ áûë ðåçêî óìåíüøåí çà ñ÷åò áëèçêîãî ðàñ-
ïîëîæåíèÿ îòå÷íûõ âîðñèí è äèñòðîôè÷åñêèõ ïðîöåñ-
ñîâ ñ îáðàçîâàíèåì ïñåâäîèíôàðêòîâ è èíôàðêòîâ.
Êðîâåíàïîëíåíèå ìåæâîðñèí÷àòîãî ïðîñòðàíñòâà ïëà-

öåíòû â äàííîé ãðóïïå íàáëþäåíèé áûëî, êàê ïðàâèëî,
âûðàæåíî ñëàáî. Â ïðîñâåòå åãî ñîñóäîâ âñòðå÷àëèñü â
îòäåëüíûõ ñëó÷àÿõ ÿäåðíûå ýðèòðîöèòû.

Ðèñ. 2. Â ïðîñâåòå ñîñóäîâ – ÿäåðíûå ôîðìû ýðèòðî-
öèòîâ è ñìåøàííûå òðîìáû. Îêð. ãåìîòîêñèëèí-ýîçî-
íîì. Óâ. 60õ

Ñèíöèòèàëüíûé ïîêðîâ îòå÷íûõ âîðñèí áîëüøåé ÷àñ-
òüþ áûë èñòîí÷åí, âî ìíîãèõ âîðñèíàõ ÷àñòè÷íî èëè
ïîëíîñòüþ îòòîðãíóò îò ñòðîìû îòå÷íîé æèäêîñòüþ.
Âñòðå÷àëèñü íîâûå âîðñèíû ñ ôåñòîí÷àòûìè êðàÿìè ñ
ðåçêî óòîëùåííûì ñèíöèòèàëüíûì ïîêðîâîì è ïîëíî-
ñòüþ ñîõðàíèâøèìñÿ ñëîåì Ëàíãõàñà (ðèñ. 3).

Ðèñ. 3. Ñëîé Ëàíãõàñà ñîõðàíåí õîðîøî. Îêð. ãåìî-
òîêñèëèí-ýîçîíîì. Óâ. 80õ

Ñèíöèòèàëüíûå óçåëêè âîðñèí ãèïåðïëàñòè÷åñêîãî òèïà
ïðåèìóùåñòâåííî áûëè êðóïíûå èëè îáû÷íûõ ðàçìå-
ðîâ, à â îòå÷íûõ âîðñèíàõ – ìåëêèå èëè âîîáùå íå âû-
ÿâëÿëèñü.

Â õîðèàëüíîé ïëàñòèíêå îòìå÷àëèñü ÿâëåíèÿ íåðàâíî-
ìåðíîãî îòåêà. Ôèáðèíîèäíàÿ ñóáñòàíöèÿ ðàñïîëàãà-
ëàñü â íåé ïðåèìóùåñòâåííî â âèäå ïîëîñû Ëàíãõàñà
íà ãðàíèöå ñ ìåæâîðñèí÷àòûì ïðîñòðàíñòâîì, ìåñòà-
ìè ðàñïîñòðàíÿëàñü íà âñþ òîëùó ïëàñòèíêè è îòõîäÿ-



ùèå âîðñèíû. Â îòäåëüíûõ ïëàöåíòàõ â îòå÷íîé ñòðîìå
õîðèàëüíîé ïëàñòèíêè âñòðå÷àëèñü êëåòêè Êàùåíêî-
Ãîôáàóýðà.

Òêàíü äåöèäóàëüíîé îáîëî÷êè âî âñåõ íàáëþäåíèÿõ îò-
ëè÷àëàñü âûðàæåííûìè ÿâëåíèÿìè ôèáðèíîèäíîãî
ïðåâðàùåíèÿ è îáûçâåñòâëåíèÿ, ñîäåðæàëà åäèíè÷íûå
èøåìè÷åñêèå èíôàðêòû, ìåëêèå è áîëåå îáøèðíûå
ó÷àñòêè êðîâîèçëèÿíèé.

Òêàíü àìíèîíà è ãëàäêîãî õîðèîíà îòëè÷àëàñü ÷àñòè÷-
íûì íåðàâíîìåðíûì îòåêîì, áàçîôèëèåé, ó÷àñòêàìè
ôèáðèíîèäíîãî ïðåâðàùåíèÿ è îáûçâåñòâëåíèÿ.

Ïðè ýëåêòðîííî-ìèêðîñêîïè÷åñêîì èññëåäîâàíèè îò-
ìå÷àåòñÿ, ÷òî ñèíöèòèé ñîõðàíÿåò ìåëêèå öèòîïëàçìà-
òè÷åñêèå âûðîñòû, óìåíüøåíî òàêæå èõ êîëè÷åñòâî, âñå
÷àùå ïîÿâëÿþòñÿ ãëàäêèå ïîâåðõíîñòè, ïîëíîñòüþ ëè-
øåííûå ìèêðîâîðñèíîê  (ðèñ. 4).

Ðèñ. 4. Öèòîïëàçìàòè÷åñêèå âûðîñòû. Óâ. 22000õ

ßäðà êëåòîê Ëàíãõàñà ñâåòëåå ÿäåð ñèíöèòèÿ, ñîäåðæàò
áîëåå îò÷åòëèâî âûðàæåííîå ÿäðûøêî è ðàâíîìåðíî
ðàñïðåäåëåííûé õðîìàòèí. Äâóõêîíòóðíàÿ îáîëî÷êà
ÿäðà èìååò ìíîæåñòâî îòâåðñòèé.

Ïîâåðõíîñòü êëåòîê ýòîãî ñëîÿ íåðîâíàÿ, èìååò ìíî-
æåñòâî ñêëàäîê è óòîëùåíèé êëåòî÷íîé îáîëî÷êè, ïî-
ñðåäñòâîì êîòîðûõ îòäåëüíûå êëåòêè ñëîÿ Ëàïãõàñà òåñ-
íî âçàèìîñâÿçàíû êàê äðóã ñ äðóãîì, òàê è ñî ñëîåì
ñèíöèòèÿ.

Ïîëó÷åííûå ðåçóëüòàòû ïîñëóæàò ðàçúÿñíåíèþ ìåõà-
íèçìîâ ïàòîëîãè÷åñêèõ èçìåíåíèé â ïëàöåíòå ïðè ðå-
çóñ-êîíôëèêòíîé áåðåìåííîñòè è ñòàâÿò ïåðåä íåîáõî-
äèìîñòüþ èçûñêàíèÿ íîâûõ ìåòîäîâ ïðåäóïðåæäåíèÿ
è ëå÷åíèÿ åå ïîñëåäñòâèé. Îïðåäåëåíèå õàðàêòåðà ìîð-
ôîëîãè÷åñêèõ èçìåíåíèé â ïëàöåíòå ïîçâîëÿåò ôîðìè-
ðîâàòü ãðóïïû áåðåìåííûõ ñ ïîâûøåííûì ðèñêîì ðàç-
âèòèÿ ãåìîëèòè÷åñêîé áîëåçíè íîâîðîæäåííûõ è ïëà-

íèðîâàòü ñîîòâåòñòâóþùèå ëå÷åáíî-ïðîôèëèêòè÷åñêèå
ìåðîïðèÿòèÿ ïðè ïîñëåäóþùèõ áåðåìåííîñòÿõ.
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SUMMARY

MORPHOLOGICAL CHANGES IN ISOIMMUNE WOM-
EN’S PLACENTA UNDER POSTNATAL DEATH NEW-
BORN

Tinikashvili M.

Al. Natishvili Institute of Experimental Morphology of
Georgian AS, Tbilisi

When an RhD-negative mother is exposed to the RhD-
positive red sells (usually as transplacental hemorhage),
she develops allo-anti-D, which crosses the placenta and
then results in fetal red cells destruction. Clinical manifes-
tation of RhD hemolytic disease (HDN) ranges from as-
ymptomatic mild anemia to hydromps fetalis.

At mother Rh-conflict pregnansy with postnathal death
newborn in the placenta happend very important pato-
morphologic change. Characteristic of show up these slow
dawn ripen, develop embrios haemocreate district, swallen
and dystrophy of struktur elements.

Obtain results investigation be of importation large for
explantation mechanism pathologic change in the placen-
ta by Rh-conflict pregnancy and for search new methods
warning and medical treatment her consequences. Dispo-
sition morphologic change in the placenta permission
shaped group pregnans with raise risk development HDN
and plan correspond measure by next pregnancy.

Key words: placenta, RhD hemolytic disease.




