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CLINICAL IMPORTANCE OF BLOOD
MICROVESICULATION IN SEVERE

BRONCHIAL  ASTHMA
S.N. Terekhova, I.A. Andrushko, I.V. Mironova
S u m m a r y
36 patients with severe bronchial asthma were

Êëèíè÷åñêàÿ ìåäèöèíà ðàñïîëàãàåò â
íàñòîÿùåå âðåìÿ áîëüøèì ôàêòè÷åñêèì
ìàòåðèàëîì î íåñïåöèôè÷åñêèõ íàðóøå-
íèÿõ îáìåíà ìèêðîýëåìåíòîâ â îðãàíèç-
ìå ïðè ðàçëè÷íûõ çàáîëåâàíèÿõ. Âîïðîñ
î ïåðâè÷íîñòè èëè âòîðè÷íîñòè ýòèõ
íàðóøåíèé ïðåäñòàâëÿåòñÿ íà ñåãîäíÿø-
íèé äåíü âåñüìà äèñêóòàáåëüíûì, íî
íàëè÷èå èõ, íåñîìíåííî, îòÿãîùàåò òå-
÷åíèå áîëåçíè [1]. Íåêîòîðûå ìèêðîýëå-
ìåíòû, â ÷àñòíîñòè ìåäü, öèíê è ìàã-
íèé, èãðàþò ñóùåñòâåííóþ ðîëü â
ìåòàáîëèçìå êîñòíîé òêàíè êàê ôàêòî-
ðû äëÿ îïðåäåëåííûõ ôåðìåíòîâ, âîâ-
ëå÷åííûõ â ñèíòåç åå ìàòðèöû [9, 13].
Èçáûòî÷íîå íàêîïëåíèå èëè íåäîñòàòî÷-
íîå èõ ïîñòóïëåíèå âûçûâàåò ñåðüåçíûå
íàðóøåíèÿ â ïðîöåññàõ ðåìîäåëèðîâàíèÿ
êîñòíîé òêàíè. Ñ ýòèõ ïîçèöèé îñîáûé
èíòåðåñ ïðåäñòàâëÿåò èçó÷åíèå ìèêðî-
ýëåìåíòíîãî ñîñòàâà êîñòíîé òêàíè àëü-
âåîëÿðíîãî îòðîñòêà ïðè õðîíè÷åñêîì ãå-
íåðàëèçîâàííîì ïàðîäîíòèòå (ÕÃÏ),
êîòîðûé, êàê èçâåñòíî, ñîïðîâîæäàåòñÿ
èíòåíñèâíîé äåñòðóêöèåé êîñòíîé òêà-
íè è îáðàçîâàíèåì î÷àãîâ (åäèíè÷íûõ
èëè ìíîæåñòâåííûõ) îñòåîïîðîçà.

Öåëü íàñòîÿùåãî èññëåäîâàíèÿ: èçó-
÷åíèå ñîäåðæàíèÿ ìèêðîýëåìåíòîâ
(ìåäü, öèíê, ìàãíèé, ñòðîíöèé) â êîñò-
íîé  òêàíè  àëüâåîëÿðíîãî  îòðîñòêà  ÷å-
ëþñòåé ó áîëüíûõ ÕÃÏ.

Ñîäåðæàíèå ìèêðîýëåìåíòîâ â êîñò-
íîé òêàíè îïðåäåëÿëîñü ìåòîäîì àòîì-
íî-àáñîðáöèîííîé ñïåêòðîôîòîìåòðèè
(ÀÀS) íà ïðèáîðå ÑÀ10ÌÏ â ëàáîðàòî-
ðèè ýêîïàòîëîãèè êàôåäðû ïåäèàòðèè
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ÊÃÌÀ. Ìåòîä îñíîâàí íà èçìåðåíèè âå-
ëè÷èíû ïîãëîùåíèÿ ðåçîíàíñíîé ëèíèè
îïðåäåëåííîãî ýëåìåíòà ïðè ïðîõîæäå-
íèè ñâåòà ÷åðåç îáëàêî ïàðîâ (ñâîáîä-
íûõ àòîìîâ) äàííîãî ýëåìåíòà ñîãëàñíî
çàêîíó Ëàìáåðòà–Áóãåðà–Áåðà [3, 4].

Îáðàçöû êîñòíîé òêàíè ïîëó÷àëè â
ïðîöåññå óäàëåíèÿ ïîäâèæíûõ (III ñòå-
ïåíü ïîäâèæíîñòè ïî êðèòåðèÿì ÂÎÇ)
çóáîâ èëè çóáîâ ñ ïàðîäîíòàëüíûìè êèñ-
òàìè ïóòåì ñêóñûâàíèÿ îñòðûõ êðàåâ
ëóíîê èëè ìåæàëüâåîëÿðíûõ ïåðåãîðî-
äîê êîðíåâûìè ùèïöàìè. Ñ öåëüþ êîíò-
ðîëÿ îáðàçöû êîñòíîé òêàíè ïîëó÷àëè
ïðè óäàëåíèè èíòàêòíûõ çóáîâ ïî îðòî-
äîíòè÷åñêèì ïîêàçàíèÿì. Äî ìîìåíòà
òðàíñïîðòèðîâêè â ëàáîðàòîðèþ èõ õðà-
íèëè â ìîðîçèëüíîé êàìåðå ïðè t= –6–8° Ñ
â ïëîòíî çàêóïîðåííûõ ñòåêëÿííûõ ôëà-
êîíàõ.

Îáðàçöû êîñòíîé òêàíè ê îïðåäåëå-
íèþ ýëåìåíòîâ ãîòîâèëè ìåòîäîì ñóõî-
ãî îçîëåíèÿ: òùàòåëüíî ïðîìûòûå äèñ-
òèëëèðîâàííîé âîäîé îáðàçöû ïîä-
ñóøèâàëè íà ôèëüòðîâàííîé áóìàãå è
âçâåøèâàëè ñ òî÷íîñòüþ äî 0,1 ìã, çà-
òåì ïîìåùàëè â ôàðôîðîâûé òèãåëü,
ñìà÷èâàëè êîíöåíòðèðîâàííîé àçîòíîé
êèñëîòîé è ñæèãàëè â ìóôåëüíîé ïå÷è
ïðè 450–500° Ñ. Çîëüíûé îñòàòîê ðàñòâî-
ðÿëè â 15 ìë 1 í. àçîòíîé êèñëîòû (õ÷) è
îòôèëüòðîâûâàëè ÷åðåç áåççîëüíûé
ôèëüòð “ñèíÿÿ ëåíòà”. Äëÿ ïðèãîòîâëå-
íèÿ ðàñòâîðîâ èñïîëüçîâàëè áèäèñòèë-
ëèðîâàííóþ âîäó è  ñòåêëÿííóþ ïîñóäó
ÃÎÑÒ 1770-74.

examined in the attack period. In 75% of patients
potentiation of microvesiculation estimated by the
level of 5’-nucleotidase corresponding to severity
of the attack was found. Potentiation of
microvesiculation makes it possible to understand
pathogenesis of hypercoagulaemia in this disease.
The application of medical plasmapheresis in
combined therapy of severe bronchial asthma is
pathogenetically justified. It rapidly and effectively
deals with  hypercoagulation  syndrome.
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Ïîëó÷åííûå äëÿ àëèêâîòíîé ÷àñòè
äàííûå àíàëèçà ïåðåñ÷èòûâàëè ïî ôîð-
ìóëå: Ñ= ÀÂ/Ì, ãäå Ñ – ñîäåðæàíèå ýëå-
ìåíòà (ìêã/ã), À – ïîêàçàíèÿ ïðèáîðà
(ìêã/ìë), Â – ðàçâåäåíèå ïðîáû (15 ìë),
Ì – íàâåñêà ïðîáû (ã). Â êà÷åñòâå ñòàí-
äàðòîâ èñïîëüçîâàëè ðàçëè÷íûå ðàçâåäå-
íèÿ ñòàíäàðòíûõ îáðàçöîâ ÃÑÎ. Ðåçóëü-
òàòû îáðàáàòûâàëè ñ ïðèìåíåíèåì
ìåòîäîâ âàðèàöèîííîé ñòàòèñòèêè (êðè-
òåðèé äîñòîâåðíîñòè Ñòüþäåíòà).

Ðåçóëüòàòû àòîìíî-àáñîðáöèîííîãî
ñïåêòðîôîòîìåòðè÷åñêîãî àíàëèçà ïîêà-
çàëè, ÷òî ó áîëüíûõ ÕÃÏ çíà÷èòåëüíî
ñíèæåíî ñîäåðæàíèå öèíêà â êîñòíîé
òêàíè – 74,30±2,35 ìêã/ã (â êîíòðîëå –
161,63±4,78 ìêã/ã; ð<0,01), îñîáåííî ó
ïàöèåíòîâ, äëèòåëüíî (áîëåå 10 ëåò)
ñòðàäàâøèõ ÕÃÏ, –25,34±0,78 ìêã/ã
(ð<0,001). Öèíê ñòèìóëèðóåò àêòèâíîñòü
êëåòîê îñòåîáëàñòíîé ëèíèè, è, êàê
ñëåäñòâèå, âîçðàñòàåò òàêæå àêòèâíîñòü
ùåëî÷íîé (êîñòíîé) ôàñôàòàçû, äèà-
ãíîñòè÷åñêè çíà÷èìîãî ìàðêåðà ôîðìè-
ðîâàíèÿ êîñòè [2, 5, 8]. Êðîìå òîãî, öèíê
èíãèáèðóåò àêòèâíîñòü îñòåîêëàñòîâ,
ïðåäîòâðàùàÿ òåì ñàìûì îñòåîêëàñòè-
÷åñêóþ ðåçîðáöèþ êîñòè [11]. Ïîíèæåí-
íîå ñîäåðæàíèå öèíêà ó áîëüíûõ ÕÃÏ
îáóñëîâëèâàåò èíòåíñèâíîñòü äåñòðóêòèâ-
íûõ ïðîöåññîâ â êîñòíîé òêàíè.

Ñîäåðæàíèå ñòðîíöèÿ ó áîëüíûõ ÕÃÏ
ïðåâûøàåò àíàëîãè÷íûé ïîêàçàòåëü ó
çäîðîâûõ: 50,55±4,18 ìêã/ã (êîíòðîëü –
13,74±0,78 ìêã/ã; ð<0,01). Íàìè íå âû-
ÿâëåíî êàêîé-ëèáî çàâèñèìîñòè èçìåíå-
íèé ñîäåðæàíèÿ ñòðîíöèÿ îò äëèòåëüíîñ-
òè òå÷åíèÿ ÕÃÏ. Ìû ðàñïîëàãàåì
äàííûìè ëèòåðàòóðû [7], ïîäòâåðæäàþ-
ùèìè àññîöèàöèþ ìåæäó èçáûòî÷íûì
íàêîïëåíèåì ñòðîíöèÿ â êîñòè è ïðè-
ñóòñòâèåì î÷àãîâ îñòåîïîðåòè÷åñêèõ èç-
ìåíåíèé. Èçáûòîê ñòðîíöèÿ âûçûâàåò
äåôåêòû ìèíåðàëèçàöèè. Îäíàêî åãî îï-
òèìàëüíîå ñîäåðæàíèå îáåñïå÷èâàåò àíà-
áîëè÷åñêèé ýôôåêò è òîðìîçèò ðåçîðá-
öèþ êîñòè [10].

Ñîäåðæàíèå ìåäè ó áîëüíûõ ÕÃÏ äî-
ñòîâåðíî íèæå, ÷åì â êîíòðîëå – 11,42±
±0,74 ìêã/ã (êîíòðîëü – 50,56±2,39 ìêã/ã;
ð<0,01). Ïðè íåäîñòàòî÷íîì ñîäåðæàíèè
ìåäè â êîñòíîé òêàíè çíà÷èòåëüíî ñíè-
æàåòñÿ åå ìèíåðàëüíàÿ ïëîòíîñòü è óñè-
ëèâàåòñÿ ýêñêðåöèÿ ñ ìî÷îé ïèðèäèíî-
ëèíà – ìàðêåðà äåãðàäàöèè êîëëàãåíà,
îòðàæàþùåãî èíòåíñèâíîñòü ðàñïàäà îðãà-
íè÷åñêîé ìàòðèöû [14]. Äåôèöèò ìåäè
îñîáåííî âûðàæåí â òåõ êîñòÿõ, êîòî-
ðûå èñïûòûâàþò íåäîñòàòî÷íóþ ìåõàíè-
÷åñêóþ íàãðóçêó [12]. Äàííóþ çàêîíîìåð-
íîñòü âûÿâèòü â çóáî÷åëþñòíîé îáëàñòè
íàì ïðåäñòàâëÿåòñÿ ïðîáëåìàòè÷íûì,

òàê êàê âîçíèêàåò íåîáõîäèìîñòü ñïåöè-
àëüíîãî èíâàçèâíîãî âìåøàòåëüñòâà ñ
öåëüþ ïîëó÷åíèÿ îáðàçöà êîñòíîé òêà-
íè â áåççóáûõ ó÷àñòêàõ ÷åëþñòåé. Ïðè
ñðàâíåíèè ñîäåðæàíèÿ ìàãíèÿ â êîñòíîé
òêàíè ìû íå âûÿâèëè äîñòîâåðíûõ ðàç-
ëè÷èé ó áîëüíûõ ÕÃÏ è çäîðîâûõ ëþäåé:
695,91±32,18 ìêã/ã (êîíòðîëü – 740,24±
±21,78 ìêã/ã; ð>0,05).

Òàêèì îáðàçîì, èçìåíåíèÿ ñîäåðæà-
íèÿ ìèêðîýëåìåíòîâ â êîñòíîé òêàíè
èãðàþò âåñüìà ñóùåñòâåííóþ ðîëü â íà-
ðóøåíèÿõ åå ìåòàáîëèçìà ïðè ÕÃÏ. Ïî-
ëàãàåì, ÷òî îïðåäåëåíèå ñîäåðæàíèÿ
ìåäè, öèíêà è ñòðîíöèÿ äîëæíî ñòàòü
÷àñòüþ êîìïëåêñà ìåðîïðèÿòèé, ïðîâî-
äèìûõ ñ öåëüþ äèàãíîñòèêè ÕÃÏ. Êîð-
ðåêöèÿ ìèêðîýëåìåíòíîãî ñîñòàâà êîñ-
òè ïîçâîëèò íîðìàëèçîâàòü ñîîòíîøåíèå
ïðîöåññîâ ðåìîäåëèðîâàíèÿ êîñòè.
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MICROELEMENTS OF BONE TISSUE
IN PATIENTS WITH GENERALIZED

PARADONTOSIS

L.R. Mukhametzhanova, I.M. Galiev

S u m m a r y
The role of changå contents of microelements

(copper, zinc, strontium) in metabolism of bone tissue
in patients with chronic generalized paradontosis is
shown on the basis of atom-absorptional
spectrophotometry of bone specimens of alveolar
process. It is found that deficiency of zinc and copper,
as well as strontium excess, slow down processes of
bone generation and activate destructive processes in
bone tissue.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


