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Ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì òåìû Ìèíèñòåðñòâà 
çäðàâîîõðàíåíèÿ Óêðàèíû «Îïòèìèçàöèÿ ïàòîãåíå-
òè÷åñêîé òåðàïèè ïîðàæåíèé îïîðíî-äâèãàòåëüíîãî 
àïïàðàòà è âíóòðåííèõ îðãàíîâ ïðè ðåâìàòè÷åñêèõ 
çàáîëåâàíèÿõ (êëèíèêî-ýêñïåðèìåíòàëüíûå èññëåäî-
âàíèÿ)», ¹ ãîñ. ðåãèñòðàöèè 0105U008727.

Âñòóïëåíèå. Õðîíè÷åñêàÿ ðåâìàòè÷åñêàÿ áî-
ëåçíü ñåðäöà (ÕÐÁÑ), êàê è ëþáàÿ äðóãàÿ êàðäèàëü-
íàÿ ïàòîëîãèÿ, ñîïðîâîæäàåòñÿ îïðåäåëåííûìè èç-
ìåíåíèÿìè ðåñïèðàòîðíîé ñèñòåìû [1, 12]. Òåñíàÿ 
ñâÿçü îðãàíîâ äûõàíèÿ è êðîâîîáðàùåíèÿ ïðèâîäèò 
ê âçàèìîóñèëåíèþ â ïàòîãåíåòè÷åñêèõ ïîñòðîåíèÿõ 
ïðîöåññîâ ãèïîêñåìèè è èçìåíåíèé âíóòðèëåãî÷íîé 
ãåìîäèíàìèêè [3, 11]. Ðåñïèðàòîðíîé äèñôóíêöèè 
ïðè ÕÐÁÑ îòâîäèòñÿ íåìàëîâàæíîå çíà÷åíèå â ãåíåçå 
íàðóøåíèé ñåðäå÷íîãî ðèòìà [9].

Èçó÷åíèå ïàòîëîãèè ñåðäöà òðåáóåò àíàëèçà èç-
ìåíåíèé ðåîëîãè÷åñêèõ ñâîéñòâ êðîâè [5, 8]. Ïðîáëå-
ìà êàðäèîãåìîðåîëîãèè îõâàòûâàåò ìíîæåñòâî âçà-
èìîñâÿçàííûõ ïðîöåññîâ, ñðåäè êîòîðûõ âûäåëÿþò 
çàêîíîìåðíîñòè öèðêóëÿöèè êðîâè â ñîñóäàõ [4], ýí-
äîòåëèàëüíàÿ äèñôóíêöèÿ êîòîðûõ ïðàêòè÷åñêè çàêî-
íîìåðíî ðàçâèâàåòñÿ ïðè âñåõ çàáîëåâàíèÿõ ñåðäöà. 
Ýíäîòåëèþ, ðåãóëèðóþùåìó ñîñóäèñòûé òîíóñ è ïðî-
öåññû âîñïàëåíèÿ, îòâîäèòñÿ ïåðâîñòåïåííàÿ ðîëü â 
ïîðàæåíèè êëàïàííîãî àïïàðàòà ïðè ÕÐÁÑ [7]. Ó ïàöè-
åíòîâ ñ ðåâìàòè÷åñêèìè ïîðîêàìè ñåðäöà ýíäîòåëè-
àëüíàÿ äèñôóíêöèÿ ñîñóäîâ (ÝÄÑ) ñïîñîáñòâóåò îá-
ðàçîâàíèþ òðîìáîâ íà êëàïàíàõ, ôèáðîçèðîâàíèþ èõ 
ñòâîðîê è óñèëåíèþ ëåãî÷íîé ãèïåðòåíçèè [2, 6, 10].

Öåëü èññëåäîâàíèÿ - îöåíèòü êëèíèêî-ïàòîãåíå-
òè÷åñêóþ çíà÷èìîñòü íàðóøåíèé àäñîðáöèîííî-ðåî-
ëîãè÷åñêèõ ñâîéñòâ êðîâè (ÀÐÑÊ) è ýíäîòåëèàëüíîé 
ôóíêöèè ñîñóäîâ (ÝÔÑ) ïðè ðåñïèðàòîðíûõ èçìåíå-
íèÿõ ó áîëüíûõ ÕÐÁÑ.

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Ïîä íàáëþäå-
íèåì íàõîäèëèñü 105 áîëüíûõ ÕÐÁÑ (28% ìóæ÷èí è 
72% æåíùèí) â âîçðàñòå îò 15 äî 60 ëåò (â ñðåäíåì 
40±1,2 ëåò). Äëèòåëüíîñòü âûÿâëåííîãî ïîðîêà ñåðä-
öà â ñðåäíåì ñîñòàâèëà 17±1,2 ëåò. Ìèòðàëüíàÿ íå-
äîñòàòî÷íîñòü óñòàíîâëåíà â 96% îò ÷èñëà áîëüíûõ, 
ìèòðàëüíûé ñòåíîç – â 48%, àîðòàëüíàÿ íåäîñòàòî÷-
íîñòü – â 63%, àîðòàëüíûé ñòåíîç – â 11%, òðèêóñ-
ïèäàëüíàÿ íåäîñòàòî÷íîñòü – â 12%. Ó 12% îò ÷èñëà 
îáñëåäîâàííûõ áîëüíûõ ôóíêöèÿ ñåðäöà áûëà ñîõðà-
íåíà, ó 20% êîíñòàòèðîâàí ²-é ôóíêöèîíàëüíûé êëàññ 
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ñåðäå÷íîé íåäîñòàòî÷íîñòè, ó 36% ²²-é, ó 31% ²²²-é. 43% 
îò ÷èñëà îáñëåäîâàííûõ áîëüíûõ âûïîëíåíà õèðóðãè-
÷åñêàÿ êîððåêöèÿ ïîðîêà ñåðäöà, â òîì ÷èñëå ïðîòåçè-
ðîâàíèå ìèòðàëüíîãî êëàïàíà – 27% èç íèõ, àîðòàëü-
íîãî – 33%, ìèòðàëüíàÿ êîìèññóðîòîìèÿ – 40%.

Áîëüíûì âûïîëíÿëè ýëåêòðîêàðäèîãðàôèþ 
(àïïàðàòû «Ì²ÄÀÊ-ÅÊ1Ò», Óêðàèíà; «Bioset-8000», 
Ãåðìàíèÿ), ýõîêàðäèîãðàôèþ («Acuson-Aspen-Sie-
mens», Ãåðìàíèÿ; «Ånvisor C-Philips», Íèäåðëàíäû; 
«HD-11-XE-Philips», Íèäåðëàíäû; «SSA-270A-Toshi-
ba», ßïîíèÿ), ñïèðîãðàôèþ («Master-Scope-Jaeger», 
Ãåðìàíèÿ), áîäèïíåâìîãðàôèþ («Master-Screen-
Body-Jaeger», Ãåðìàíèÿ). Êîíäèöèîíèðóþùàÿ ôóíê-
öèÿ äûõàòåëüíîãî àïïàðàòà îöåíèâàëàñü ïíåâìîòåð-
ìîêàëîðèìåòðè÷åñêè. Êîíäåíñàò âëàãè âûäûõàåìîãî 
âîçäóõà â òå÷åíèå 20 ìèíóò ñîáèðàëè â óòðåííèå ÷àñû 
ñ ïîìîùüþ ñòåêëÿííûõ ïðèåìíèêîâ, ïîãðóæåííûõ 
â òàþùèé ëåä. Îöåíèâàëè ïîâåðõíîñòíûå íàòÿæå-
íèå ýêñïèðàòîâ (ÏÍÝ), ðåëàêñàöèþ (ÏÐÝ) è âÿçêîý-
ëàñòè÷íîñòü (ÂÝÝ) ñ ïðèìåíåíèåì êîìïüþòåðíîãî 
òåíçèîðåîìåòðà «ADSA-Toronto» (Ãåðìàíèÿ-Êàíàäà), 
êîòîðûå îòðàæàëè ñóðôàêòàíòíóþ ôóíêöèþ ëåãêèõ. 
Â öåëîì, îïðåäåëÿëè ñêîðîñòü ðåñïèðàòîðíîãî âëà-
ãîâûäåëåíèÿ (ÑÂÂ), ñèñòîëè÷åñêîå è äèàñòîëè÷åñêîå 
äàâëåíèå (ÑÄ, ÄÄ) â ëåãî÷íîé àðòåðèè, ñîîòíîøåíèå 
ÑÄ ê ñðåäíåìó ñèñòåìíîìó àðòåðèàëüíîìó äàâëåíèþ 
(ÑÄ/ÀÄ), ëåãî÷íîå ñîñóäèñòîå ñîïðîòèâëåíèå (ËÑ) 
è åãî ñîîòíîøåíèå ñ ïåðèôåðè÷åñêèì ñîñóäèñòûì 
ñîïðîòèâëåíèåì (ËÑ/ÏÑ), ðàçìåðû ïîëîñòè ïðàâî-
ãî æåëóäî÷êà, ïåðåäíåé åãî ñòåíêè â äèàñòîëó (ÏÑÄ) 
è êîíå÷íîäèàñòîëè÷åñêèé ðàçìåð (ÊÄÐ), ðåçåðâû 
âäîõà è âûäîõà, æèçíåííóþ åìêîñòü ëåãêèõ, îáúåì 
ôîðñèðîâàííîãî âûäîõà çà ïåðâóþ ñåêóíäó, äèôôó-
çèîííóþ ñïîñîáíîñòü ëåãêèõ (ÄÑË), ïíåâìîêàëîðè-
÷åñêèé èíäåêñ (ÊÈ), ñîîòíîøåíèå äûõàòåëüíîé ê ìàê-
ñèìàëüíîé êàëîðè÷åñêîé åìêîñòè (ÊÅ), èíòåãðàëüíûå 
ïíåâìîòåðìè÷åñêèé è ïíåâìîêàëîðè÷åñêèé ïîêàçà-
òåëè, îáúåìíûé ïíåâìîêàëîðè÷åñêèé êîýôôèöèåíò 
(ÎÊ). Â êà÷åñòâå êîíòðîëÿ îáñëåäîâàíû 25 ïðàêòè-
÷åñêè çäîðîâûõ ëþäåé (9 ìóæ÷èí è 16 æåíùèí â âîç-
ðàñòå îò 17 äî 60 ëåò). Òå èëè èíûå èçìåíåíèÿ ðåñïè-
ðàòîðíûõ ïîêàçàòåëåé îáíàðóæåíû ó âñåõ áîëüíûõ, 
íàðóøåíèÿ ñóðôàêòàíòîáðàçóþùåé ôóíêöèè ëåãêèõ – 
ó 96% èç íèõ, âëàãîâûäåëèòåëüíîé – ó 88%, âåíòèëÿ-
öèîííîé – ó 75%, äèôôóçèîííîé – ó 38%, êîíäèöèî-
íèðóþùåé – ó 27%.
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ÀÐÑÊ îöåíèâàëè ïî ïàðàìåòðàì îáúåìíîé âÿç-
êîñòè (ÎÂÊ), ìîäóëÿ âÿçêîýëàñòè÷íîñòè (ÂÝÊ), ïî-
âåðõíîñòíîé ðåëàêñàöèè (ÏÐÊ), äèíàìè÷åñêîãî 
ïîâåðõíîñòíîãî íàòÿæåíèÿ (ÏÍÊ), óãëà íàêëîíà è ôà-
çîâîãî óãëà òåíçèîðåîãðàìì (ÓÍÒ, ÔÓÒ). Èñïîëü-
çîâàëè ðîòàöèîííûé âèñêîçèìåòð «Low-Shear-30» 
(Øâåéöàðèÿ) è êîìïüþòåðíûé òåíçèîìåòð «ADSA-To-
ronto», Ãåðìàíèÿ-Êàíàäà). Äëÿ îöåíêè ÝÔÑ â ïëàçìå 
êðîâè èììóíîôåðìåíòíûì ìåòîäîì èçó÷àëè óðîâíè 
ýíäîòåëèíà-1 (ET1), ñîñóäèñòîãî ýíäîòåëèàëüíîãî 
ôàêòîðà ðîñòà (VEGF), òðîìáîêñàíà-À2 (TxA2), ïðî-
ñòàöèêëèíà (PgI2), öèêëè÷åñêîãî ãóàíîçèíìîíîôîñ-
ôàòà (cGMP), Ð-ñåëåêòèíà (PS), Å-ñåëåêòèíà (ES) è ãî-
ìîöèñòåèíà (HCys) (ðèäåð «PR2100 Sanofi diagnostic 
pasteur», Ôðàíöèÿ), à òàêæå áèîõèìè÷åñêèì ìåòîäîì 
ñ ðåàêòèâîì Ãðåéñà îïðåäåëÿëè ñîäåðæàíèå íèòðè-
òîâ (NO

2
).

Ñòàòèñòè÷åñêàÿ îáðàáîòêà ïîëó÷åííûõ ðåçóëü-
òàòîâ èññëåäîâàíèé ïðîâåäåíà ñ ïîìîùüþ êîìïüþ-
òåðíîãî âàðèàöèîííîãî, íåïàðàìåòðè÷åñêîãî, êîð-
ðåëÿöèîííîãî, ðåãðåññèîííîãî, îäíî- (ANOVA) è 
ìíîãîôàêòîðíîãî (ANOVA/MANOVA) äèñïåðñèîííîãî 
àíàëèçà (ïðîãðàììû «Microsoft Excel» è «Statistica-
Stat-Soft», ÑØÀ). Îöåíèâàëè ñðåäíèå çíà÷åíèÿ (M), èõ 
ñòàíäàðòíûå îòêëîíåíèÿ (SD) è îøèáêè, êîýôôèöè-
åíòû êîððåëÿöèè, êðèòåðèè äèñïåðñèè, ìíîæåñòâåí-
íîé ðåãðåññèè, Ñòüþäåíòà, Óèëêîêñîíà-Ðàî è äîñòî-
âåðíîñòü ñòàòèñòè÷åñêèõ ïîêàçàòåëåé.

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäå-
íèå. Ó áîëüíûõ ÕÐÁÑ ïîêàçàòåëè ÎÂÊ ñîñòàâëÿþò 
2,3±0,51 ìÏà´ñåê, ÂÝÊ – 26,3±0,44 ìÍ/ì, ÏÐÊ – 
115,6±2,17 ñåê, ÏÍÊ1 (ïðè âðåìåíè ñóùåñòâîâàíèÿ 
ïîâåðõíîñòè 0,01 ñåê) – 70,0±0,21 ìÍ/ì, ÏÍÊ2 (ïðè 
1 ñåê) – 66,1±0,18 ìÍ/ì, ÏÍÊ3 (ïðè 100 ñåê) – 58,3±0,35 
ìÍ/ì, ÏÍÊ4 (ðàâíîâåñíîå) – 47,5±0,49 ìÍ/ì, ÓÍÒ – 
21,8±0,37 ìÍ/ì—1ñåê´1/2, ÔÓÒ – 137,7±4,03 ìÍ/ì—

1ñåê´1/2, ET1 – 6,7±0,18 ïã/ìë, VEGF – 92,0±4,42 ïã/ìë, 
TxA2 – 9,6±0,38 íã/ìë, PgI2 – 17,6±0,68 íã/ìë, NO

2
 – 

5,7±0,10 ìêìîëü/ë, cGMP – 13,7±0,27 ïêìîëü/ìë, 
PS – 46,7±0,70 íã/ìë, ES – 217,2±1,38 íã/ìë, HCys – 
15,8±0,37 ìêìîëü/ë. Ïî ñðàâíåíèþ ñ àíàëîãè÷íûìè 
ïàðàìåòðàìè ó çäîðîâûõ ëþäåé, íàáëþäàåòñÿ äîñòî-
âåðíîå óâåëè÷åíèå ÏÂÊ íà 77%, ÏÍÊ3 íà 4%, ÏÍÊ4 íà 

12%, ÓÍÒ íà 23%, ÅÒ1 íà 68%, NO
2
 íà 12%, cGMP íà 

23%, PS íà 10%, HCys íà 70% ïðè óìåíüøåíèè ÏÍÊ1 
íà 4%, ÏÍÊ2 íà 2%, PgI2 íà 76%, ES íà 12%.

Ïî ðåçóëüòàòàì âûïîëíåííîãî äèñïåðñèîííîãî 
àíàëèçà, íà ïàðàìåòðû ÑÄ äîñòîâåðíî âëèÿþò ïîêà-
çàòåëè ÏÍÊ3, íà ÄÄ – ÔÓÒ, íà ÑÄ/ÀÄ – ÏÍÊ2, íà ËÑ/
ÏÑ è ÂÝÝ – ÏÐÊ, íà ÊÄÐ, ÄÑË è ÊÅ – ÎÂÊ, íà ÊÈ – ÓÍÊ, 
íà ÑÂÂ – ÏÐÊ è ÔÓÒ. Óðîâíè ÑÄ, ÄÑË è ÑÂÂ êîððå-
ëèðóþò ñî çíà÷åíèÿìè ÎÂÊ è ÔÓÒ, ïðè÷åì, ïåðâûå 
äâå ñîñòàâëÿþùèå ôóíêöèè ëåãêèõ èìåþò ïðÿìûå 
ñâÿçè, à òðåòüÿ – îáðàòíûå. C ËÑ ðàçíîíàïðàâëåííî 
(ïîçèòèâíî è íåãàòèâíî) êîððåëèðóþò ïîêàçàòåëè ïî-
âåðõíîñòíîé ìåæôàçíîé àêòèâíîñòè â çîíàõ êîðîòêèõ 
÷àñîâ ñóùåñòâîâàíèÿ ïîâåðõíîñòè è î÷åíü äëèííûõ, 
ïðèáëèæàþùèõñÿ ê ðàâíîâåñèþ. Îáðàùàþò íà ñåáÿ 
âíèìàíèå ïðÿìûå êîððåëÿöèè ÊÈ ñ ÂÝÊ è ÓÍÊ.

Ñîäåðæàíèå â êðîâè áîëüíûõ ÕÐÁÑ ÅÒ1 òåñíî ñâÿ-
çàíî ñ ïîêàçàòåëÿìè ÑÄ, ÊÅ è ÊÈ, êîíöåíòðàöèè PS 
è ES – ñ ÄÄ è ðàçìåðàìè ïðàâîãî æåëóäî÷êà, òîëüêî 
PS – cî ÑÂÂ, HCys – c ËÑ ÷òî äåìîíñòðèðóåò îäíîôàê-
òîðíûé äèñïåðñèîííûé àíàëèç. Ïîâåðõíîñòíàÿ ìåæ-
ôàçíàÿ àêòèâíîñòü ýêñïèðàòîâ êîððåëèðóåò ñ ïàðà-
ìåòðàìè ýíäîòåëèí- è íèòðèòåìèè, ðåëàêñàöèîííûå 
ñâîéñòâà êîíäåíñàòà âëàãè âûäûõàåìîãî âîçäóõà – 
c VEGF è PS, âÿçêîýëàñòè÷íûå – ñ PS, ÑÂÂ – ñî çíà÷å-
íèÿìè ïðîñòàöèêëèíåìèè, ÊÈ – ñ ÅÒ1, ÊÅ – ñ PgI2 è ES, 
ÊÄÐ è ÏÑÄ – ñ ÅÒ1, PgI2, NO

2
 è cGMP. Óñòàíîâëåíî, ÷òî 

ïîêàçàòåëè ÅÒ1 èìåþò ïðÿìóþ ðåãðåññèîííóþ çàâè-
ñèìîñòü îò ÑÄ è îáðàòíóþ îò ÊÈ, VEGF è NO

2
 ïîçèòèâ-

íî ñâÿçàíû ñ ðàçìåðàìè ïðàâîãî æåëóäî÷êà. Ñ ó÷åòîì 
ïðåäñòàâëåííûõ äàííûõ ñòàòèñòè÷åñêîé îáðàáîòêè 
ïîëó÷åííîãî ìàòåðèàëà èññëåäîâàíèé, ñäåëàíû çà-
êëþ÷åíèÿ, èìåþùèå ïðàêòè÷åñêóþ íàïðàâëåííîñòü: 
1) ïîêàçàòåëè ÅÒ1>9 ïã/ìë (>M+SD áîëüíûõ) îòíîñÿò-
ñÿ ê ôàêòîðó ðèñêà íàðóøåíèé êàëîðè÷åñêîé ôóíê-
öèè ëåãêèõ, ðàçâèòèÿ è ïðîãðåññèðîâàíèÿ ëåãî÷íîé 
ãèïåðòåíçèè; 2) çíà÷åíèÿ VEGF>130 ïã/ìë ÿâëÿþòñÿ 
ïðîãíîçíåãàòèâíûìè â îòíîøåíèè óâåëè÷åíèÿ ðàçìå-
ðîâ ïðàâîãî æåëóäî÷êà ñåðäöà.

Ïî äàííûì ANOVA, íà ïîêàçàòåëè ÎÂÊ è ÔÓÒ äî-
ñòîâåðíî âîçäåéñòâóþò ïàðàìåòðû ÑÄ, ÄÑË è ÑÂÂ, 
íà ÂÝÊ – ÏÍÝ, íà ÏÍÊ4 – ÎÊ, íà ðåëàêñàöèîííûå 
ñâîéñòâà ñûâîðîòêè – ðàçìåðû ïðàâîãî æåëóäî÷êà, 
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Ðèñ. 1. Èçìåíåíèÿ ïà-
ðàìåòðîâ ÀÐÑÊ è ÝÔÑ ó 
áîëüíûõ ÕÐÁÑ ñ ëåãî÷íîé 
ãèïåðòåíçèåé ïî ñðàâíå-
íèþ ñ ïîêàçàòåëÿìè ïðè 
íîðìàëüíîì ÑÄ, êîòîðûå 
ïðèíÿòû çà 100%.
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íà ÓÍÊ – ÊÈ è ÎÊ. Ñäåëàíû ñëåäóþùèå çàêëþ÷åíèÿ: 
1) ðàçâèòèå ëåãî÷íîé ãèïåðòåíçèè, èçìåíåíèé äèôôó-
çèîííîé è âëàãîâûäåëèòåëüíîé ôóíêöèé ëåãêèõ âçàè-
ìîñâÿçàíû ñ ïîâûøåíèåì âèñêîçíûõ ñâîéñòâ êðîâè; 
2) ìåæôàçíàÿ àêòèâíîñòü êðîâè âçàèìîñâÿçàíà ñ ñî-
ñòîÿíèåì êîíäèöèîíèðóþùåé ôóíêöèè äûõàòåëüíîãî 
àïïàðàòà è ËÑ. Î íàðóøåíèÿõ ÄÑË ñâèäåòåëüñòâóþò 
ïàðàìåòðû ÎÂÊ>3 ìÏà´ñåê, à âëàãîâûäåëèòåëüíîé 
ôóíêöèè ëåãêèõ – ïîêàçàòåëè ÔÓÒ<100 ìÍ/ì—1ñåê1/2 
(áîëüøå èëè ìåíüøå M±SD áîëüíûõ). Íåîáõîäèìî 
îòìåòèòü, ÷òî çíà÷åíèÿ ÄÑË ïðè ïîâûøåííîé ÎÂÊ 
(>M+SD áîëüíûõ) ñîñòàâëÿþò 15,6±1,03 ììîëü/ìèí/
ììHg, à ïðè íîðìàëüíîé – 11,3±0,40 ììîëü/ìèí/
ììHg (îòëè÷èÿ âûñîêîäîñòîâåðíû).

Ðàçâèòèå ó áîëüíûõ ëåãî÷íîé ãèïåðòåíçèè 
(ÑÄ>17 ììHg èëè >M+SD çäîðîâûõ) ñîïðîâîæäàåòñÿ 
äîñòîâåðíûì ïîâûøåíèåì íà 20% ÎÂÊ, íà 2% ÏÍÊ2, 
íà 4% ÏÍÊ3, íà 25% ÅÒ1, íà 18% ÒõÀ2 ïðè ñíèæåíèè 
íà 8% ïîêàçàòåëÿ ÂÝÊ, íà 11% ÏÐÊ, íà 9% ÓÍÒ è íà 
4% ES (ðèñ. 1). Íà ðèñ. 2 íàøëè ñâîå îòðàæåíèå ãè-
ñòîãðàììû èíòåãðàëüíûõ ðåîëîãè÷åñêèõ ïàðàìåòðîâ 
ó áîëüíûõ ÕÐÁÑ ñ ëåãî÷íîé ãèïåðòåíçèåé è íîðìàëü-
íûì äàâëåíèåì â ìàëîì êðóãå êðîâîîáðàùåíèÿ. Åñëè 
íàðóøåíèÿ âåíòèëÿöèîííîé ôóíêöèè ëåãêèõ íå àññî-
öèèðóþòñÿ ñ ÝÄÑ, òî äëÿ èçìåíåíèé âëàãîâûäåëè-
òåëüíîé ôóíêöèè õàðàêòåðíî óâåëè÷åíèå ñîäåðæàíèÿ 
â êðîâè ñGMP íà 14%, äèôôóçèîííîé – ïîâûøåíèå 
êîíöåíòðàöèè ÅÒ1 íà 13% è ñíèæåíèå ES íà 4%, êîí-
äèöèîíèðóþùåé – âîçðàñòàíèå íà 16% çíà÷åíèé TxA2.

Âëàãîâûäåëèòåëüíàÿ ôóíêöèÿ ëåãêèõ îáðàòíî ðå-
ãðåññèîííî ñâÿçàíà ñ ïîêàçàòåëÿìè ÏÍÊ1 è ÏÍÊ2, 
à òå, â ñâîþ î÷åðåäü, îïðåäåëÿþòñÿ óðîâíåì â êðîâè 
íèçêîìîëåêóëÿðíûõ ïîâåðõíîñòíî-àêòèâíûõ âåùåñòâ 
(ñóðôàêòàíòîâ). Èìååò ìåñòî òàêæå ïðÿìàÿ ðåãðåññè-
îííàÿ çàâèñèìîñòü ÑÂÂ îò ÏÍÊ4, äëÿ êîòîðîãî ñâîé-
ñòâåííî ñíèæåíèå ïàðàìåòðîâ â ñûâîðîòêå ïðè óâåëè-
÷åíèè êîíöåíòðàöèé âûñîêîìîëåêóëÿðíûõ âåùåñòâ. 

Ðèñ. 2. Ãèñòîãðàììû èíòåãðàëüíîãî ñîñòîÿíèÿ ðåîëîãè÷åñêèõ ñâîéñòâ êðîâè ïðè ÕÐÁÑ.

Ïðåäñòàâëåííûå äàííûå åùå ðàç óêàçûâàþò íà ñâÿçü 
ÄÑË ñ ÎÂÊ. Â ýòîé ñâÿçè óëó÷øåíèå êàïèëëÿðíî-àëü-
âåîëÿðíîé ìåìáðàíû ó áîëüíûõ ÕÐÁÑ äîëæíî áûòü 
íàïðàâëåíî íà ïîäàâëåíèå âûñîêîé âÿçêîñòè êðîâè. 
Îòìåòèì, ÷òî ãèïåðâÿçêèå ñâîéñòâà ñûâîðîòêè ïðÿìî 
îïðåäåëÿþò âÿçêîýëàñòè÷íûå (óïðóãèå) ñâîéñòâà 
ýêñïèðàòîâ, òåñíî ñâÿçàííûå ñ ïðîäóêöèåé ëåãî÷íî-
ãî ñóðôàêòàíòà. Îò ðåëàêñàöèîííûõ õàðàêòåðèñòèê 
êðîâè ïðè ÕÐÁÑ çàâèñÿò êîíäèöèîíèðóþùàÿ ñïîñî-
áíîñòü ëåãêèõ, ÷òî äåìîíñòðèðóåò ïðÿìàÿ ñâÿçü ñ ÊÈ 
è îáðàòíàÿ ñ ÎÊ.

Àíàëèç ìíîæåñòâåííîé ðåãðåññèè äåìîíñòðèðóåò 
âûñîêîäîñòîâåðíóþ çàâèñèìîñòü èíòåãðàëüíûõ ïàðà-
ìåòðîâ ôóíêöèé ëåãêèõ ó áîëüíûõ ÕÐÁÑ îò îòäåëüíûõ 
ïîêàçàòåëåé ÀÐÑÊ. Òàêàÿ ïàòîãåíåòè÷åñêàÿ ñâÿçü êà-
ñàåòñÿ çíà÷åíèé ÎÂÊ, ÂÝÊ, ÏÍÊ1, ÏÍÊ2, ÏÍÊ3, ÏÍÊ4, 
ÏÐÊ è ÔÓÒ. Ëèøü ñ ÓÍÒ ïîäîáíàÿ ìíîæåñòâåííàÿ ðå-
ãðåññèÿ âëàãîâûäåëèòåëüíîé, äèôôóçèîííîé, êîíäè-
öèîíèðóþùåé è ñóðôàêòàíòîáðàçóþùåé ñâîñîáíîñòè 
ëåãêèõ îòñóòñòâóåò.

Ñóùåñòâóåò çàâèñèìîñòü èíòåãðàëüíîãî ñîñòîÿ-
íèÿ ðåñïèðàòîðíûõ äèñôóíêöèé ïðè ÕÐÁÑ îò èñõîä-
íûõ çíà÷åíèé ET1, TxA2, NO

2
, cGMP, PS, ES è HCys. 

Ñ ÅÒ1 è ES òåñíî ñâÿçàíû ïàðàìåòðû ÊÈ, ñ VEGF – ÏÍÊ, 
c NO

2
 – ÄÑË, ñ cGMP – CBB. Òàêèì îáðàçîì, ñîñòîÿ-

íèå âëàãîâûäåëèòåëüíîé ôóíêöèè ëåãêèõ â áîëüøåé 
ñòåïåíè îïðåäåëÿþò ïîêàçàòåëè cGMP, êîíäèöèîíè-
ðóþùåé (â ÷àñòíîñòè, êàëîðè÷åñêîé) ôóíêöèè – ÅÒ1 
è ES, äèôôóçèîííîé – NO

2
, à ïîâåðõíîñòíî-àêòèâíûå 

ôèçèêî-õèìè÷åñêèå ñâîéñòâà ýêñïèðàòîâ (ìåæôàç-
íàÿ àêòèâíîñòü ðåëàêñàöèÿ) – VEGF è PS.

Âûâîäû.
Ïðè ÕÐÁÑ íàáëþäàþòñÿ íàðóøåíèÿ ÀÐÑÊ è ÝÔÑ, 

êîòîðûå ïðîÿâëÿþòñÿ óâåëè÷åíèåì ïîêàçàòåëåé 
ÏÐÊ, ÏÍÊ3, ÏÍÊ4, ÓÍÒ, ET1, NO

2
, cGMP, PS è HCys ïðè 

óìåíüøåíèè ÏÍÊ1, ÏÍÊ2, PgI2 è ES.
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Ñóùåñòâóåò êëèíèêî-ïàòîãåíåòè÷åñêàÿ ñâÿçü èç-
ìåíåíèé âåíòèëÿöèîííîé, äèôôóçèîííîé, âëàãîâû-
äåëèòåëüíîé, êîíäèöèîíèðóþùåé è ñóðôàêòàíòîáðà-
çóþùåé ôóíêöèé ëåãêèõ ó áîëüíûõ ÕÐÁÑ ñ ñîñòîÿíèåì 
ÀÐÑÊ è ÝÔÑ.

Ëåãî÷íàÿ ãèïåðòåíçèÿ ïðè ÕÐÁÑ ñîïðîâîæäàåòñÿ 
ïîâûøåíèåì âÿçêèõ ñâîéñòâ êðîâè è åå ìåæôàçíîé 
àêòèâíîñòè â çîíàõ ñðåäíèõ è äëèííûõ âðåìåí ñóùå-
ñòâîâàíèÿ ïîâåðõíîñòè, óãíåòåíèåì âÿçêîýëàñòè÷íûõ 
è ðåëàêñàöèîííûõ õàðàêòåðèñòèê ñûâîðîòêè, à ÝÄÑ 
îïðåäåëÿåò ÑÂÂ, êàëîðè÷åñêóþ ñïîñîáíîñòü äûõà-
òåëüíîãî àïïàðàòà, ñîñòîÿíèå àëüâåîëÿðíî-êàïèë-
ëÿðíîé ìåìáðàíû, ïîâåðõíîñòíî-àêòèâíûå è ðåëàê-
ñàöèîííûå ñâîéñòâà ýêñïèðàòîâ.

Ïàðàìåòðû ET1 è VEGF îáëàäàþò ïðîãíîñòè÷åñêîé 
çíà÷èìîñòüþ â îòíîøåíèè ëåãî÷íîé ãèïåðòåíçèè è 
óâåëè÷åíèÿ ðàçìåðîâ ïðàâîãî æåëóäî÷êà, î íàðóøå-
íèÿõ ÄÑË ñâèäåòåëüñòâóþò ïîêàçàòåëè ÎÂÊ, à âëàãî-
âûäåëèòåëüíîé ôóíêöèè ëåãêèõ – çíà÷åíèÿ ÔÓÒ.

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. 
Ïðåäñòàâëåííûå ïàðàìåòðû ÀÐÑÊ è ÝÔÑ, îïðåäåëÿþ-
ùèå ðåñïèðàòîðíûå íàðóøåíèÿ ïðè ÕÐÁÑ, áóäóò ñïî-
ñîáñòâîâàòü óñòàíîâëåíèþ íîâûõ çâåíüåâ ïàòîãåíåçà 
çàáîëåâàíèÿ è âûäåëåíèþ êðèòåðèåâ, ïîçâîëÿþùèõ 
íà ðàííèõ ýòàïàõ äèàãíîñòèðîâàòü èçìåíåíèÿ âëàãî-
âûäåëèòåëüíîé, äèôôóçèîííîé, êîíäèöèîíèðóþùåé 
è ñóðôàêòàíòîáðàçóþùåé ôóíêöèé ëåãêèõ è ïðîãíî-
çèðîâàòü ðåçóëüòàòû ìåäèêàìåíòîçíîé òåðàïèè.
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ñóäîâ. Ëåãî÷íàÿ ãèïåðòåíçèÿ ñîïðîâîæäàåòñÿ ïîâûøåíèåì âÿçêèõ ñâîéñòâ êðîâè è åå ìåæôàçíîé àêòèâíîñòè â 
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çîíàõ ñðåäíèõ è äëèííûõ âðåìåí ñóùåñòâîâàíèÿ ïîâåðõíîñòè, óãíåòåíèåì âÿçêîýëàñòè÷íûõ è ðåëàêñàöèîííûõ 
õàðàêòåðèñòèê ñûâîðîòêè, à ýíäîòåëèàëüíàÿ äèñôóíêöèÿ ñîñóäîâ îïðåäåëÿåò ñêîðîñòü ðåñïèðàòîðíîãî âëàãî-
âûäåëåíèÿ, êàëîðè÷åñêóþ ñïîñîáíîñòü äûõàòåëüíîãî àïïàðàòà, ñîñòîÿíèå àëüâåîëÿðíî-êàïèëëÿðíîé ìåìáðà-
íû, ïîâåðõíîñòíî-àêòèâíûå è ðåëàêñàöèîííûå ñâîéñòâà ýêñïèðàòîâ.

Êëþ÷åâûå ñëîâà: ðåâìàòèçì, ñåðäöå, ïîðîêè, êðîâü, ðåîëîãèÿ, ñîñóäû, ýíäîòåëèé.
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Derangements of Rheological Characteristics of Blood and Endothelial Function of Vessels in Cases of 

Rheumatic Cardiac Defects with Respiratory Changes
Taktashov G.S.
Abstract.There is a close connection between cardiac and respiratory changes in case of chronic rheumatic heart 

disease (CRHD). Derangements of rheological and endothelial vessels disfunction take part in the pathogenesis of 
CRHD. 

Aim and tasks of our research: to estimate the clinic – pathogenic significance of such shifts in cases of respiratory 
changes of patients with CRHD.

Material and methods. 105 patients were under observation (28% men and 72% women) at the age from 15 to 60 
years old. We carried out electrocardiography, echocardiography, spirografy, body pneumography, pneumothermo-
calorimetry. We define the speed of respiratory moisture separating and conducted the physicochemical investigation 
of aspirates. Adsorptive-rheological blood characteristics were estimated by parameters of volume viscosity, mod-
ule of viscoelasticity, surface relaxation, dynamic surface tension, angulation and phase angle of tenzioreogramm. To 
estimate the endothelial function of vessels of blood plasma there were studied the levels of endothelin-1, vascular 
endothelial growth factor, thromboxane-A2, cyclic guanosinemonophosphate, prostacyclin, P-selectin, E-selectin and 
homocysteine. The content of nitrites was determined. Statistical processing of findings of our research was conducted 
with the help of computer variation, non-parametric, correlation, regression, single – (ANOVA) and mulptiple-factor 
(ANOVA/MANOVA) of dispersion analysis. It was evaluated mean values, their standard errors, standard deviations, 
correlation coefficients, criteria of dispersion, multiple regression, Student, Wilcoxon-Rao and reliability of statistics 
ratios.

Results: There is a derangement of adsorptive-rheological characteristics of blood and endothelial function of ves-
sels in case of CRHD. They become obvious with the significant growth of indicators of surface relaxation of blood 
for 77%, equilibrium surface tension for 12%, angulation of tensiogramm for 23%, endothelin-1 for 68%, nitrites for 
12%, cyclic guanosine monophosphate for 23%, P-selectin for 10% and homocysteine for 70% under the reduction of 
phase-to-phase activity of serum within the zone of short time of surface existence for 4%, prostacyclin for 76% and 
E-selectin for 12%.

Pulmonary hypertension of such patients is followed by the growth of viscous characteristics of blood and its phase-
to-phase activity within the median and long times zones, the suppression of viscoelastic and relaxational serum fea-
tures. The endothelial disfunction of vessels defines the speed of respiratory moisture separating, calorical ability of 
the respiratory tract, condition of the alveolar-capillary membrane, surface active and relaxation features of aspirates. 
Parameters of the endothelin-1 and vascular endothelial factor have the prognostic significance relating to pulmonary 
hypertension and right ventricle size enlargement. Indicators of volume blood viscosity show derangements of lugs’ 
diffusion ability and indices of phase angle of tensiogramm – moisture separating lungs’ functions.

Conclusion: there is a clinic-pathogenic connection of changes of ventilation, diffusion, moisture separating, con-
ditioning and surfactant generating lungs’ functions of patients with CRHD in the condition of adsorptive-rheological 
characteristics of blood and endothelial function of vessels. Their parameters have prognostic significance.

Keywords: rheumatism, heart, defects, blood, rheology, vessels, endothelium. 
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