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Ðåçþìå. Ó äàí³é ðîáîò³ ïðîàíàë³çîâàíî ïðîáëåìè ä³àãíîñòóâàííÿ
õðîí³÷íîãî îáñòðóêòèâíîãî çàõâîðþâàííÿ ëåãåí³â (ÕÎÇË) íà
ð³çíèõ éîãî ñòàä³ÿõ. Ïîêàçàíà íåîáõ³äí³ñòü ïðîâåäåííÿ ³íòåã-
ðàëüíîãî îö³íþâàííÿ ïàòîëîã³÷íèõ çì³í ó äèõàëüí³é ñèñòåì³. Äëÿ
îòðèìàííÿ ³íòåãðàëüíèõ ïîêàçíèê³â ñòàíó äèõàëüíî¿ ñèñòåìè
âèâ÷åíî ñóáôðàêö³éíèé ñêëàä êîíäåíñàòó âîëîãè âèäèõíóòîãî
ïîâ³òðÿ (ÊÂÂÏ) çà äîïîìîãîþ ìåòîäó ëàçåðíî¿ êîðåëÿö³éíî¿
ñïåêòðîñêîï³¿ (ËÊÑ). Àíàë³ç çñóâ³â ó ìàêðîìîëåêóëÿðíîìó ñêëàä³
ÊÂÂÏ ïîêàçàâ, ùîïðè ÕÎÇË äëÿ ËÊ-ñïåêòðà º õàðàêòåðíèì çñóâ ó
á³ê â³äíîñíîãî çá³ëüøåííÿ ðîçì³ð³â äîñë³äæóâàíèç ÷àñòèíîê, ùî º
îçíàêîþ çàïàëüíîãî ïðîöåñó. Òàêîæ, ïðè öüîìó ³ñòîòíî çá³ëü-
øóºòüñÿ âíåñîê ÷àñòèíîê ñåðåäíüîìîëåêóëÿðíîãî ä³àïàçîíó òà,
ìåíøîþ ì³ðîþ, çðîñòàº âíåñîê ÷àñòèíîê âèñîêîìîëåêóëÿðíîãî
ä³àïàçîíó. Â óñ³ òåðì³íè ñïîñòåðåæåíü ËÊ-ñïåêòðè õâîðèõ íà
ÕÎÇË ìàþòü ñõîæèé õàðàêòåð ðîçïîä³ëó ÷àñòèíîê, ùî çóìîâ-
ëåíî íåóõèëüíî ïðîãðåñóþ÷èì õàðàêòåðîì ðîçâèòêó çàõâîðþ-
âàííÿ.

Êëþ÷îâ³ ñëîâà: êîíäåíñàò âîëîãè
âèäèõíóòîãî ïîâ³òðÿ, õðîí³÷íå
îáñòðóêòèâíå çàõâîðþâàííÿ
ëåãåí³â, ëàçåðíà êîðåëÿö³éíà
ñïåêòðîñêîï³ÿ.

Âñòóï
Õðîí³÷íå îáñòðóêòèâíå çàõâîðþâàííÿ ëåãåí³â

(ÕÎÇË) - öå äðóãå çà ïîøèðåí³ñòþ íå³íôåêö³éíå
çàõâîðþâàííÿ ó ñâ³ò³. Çà äàíèìè ïðîâåäåíèõ ì³æ-
íàðîäíèõ äîñë³äæåíü ñåðåä ëþäåé ñòàðøå 40
ðîê³â ïîøèðåí³ñòü ÕÎÇË ñòàíîâèòü 9-10% [1, 2].
Çðîñòàííÿ çàõâîðþâàíîñò³ íà ÕÎÇË çíà÷íîþ ì³-
ðîþ îáóìîâëåíî ïîøèðåí³ñòþ òþòþíîïàë³ííÿ,
³íòåíñèâíèì çàáðóäíåííÿì äîâê³ëëÿ òà âèðîá-
íè÷î¿ ñôåðè â ïîºäíàíí³ ç³ çì³íîþ äåìîãðàô³÷íî¿
ñèòóàö³¿ â ñâ³ò³, ÿêà âèðàæàºòüñÿ â ñòàð³íí³ íàñå-
ëåííÿ, îñîáëèâî â ðîçâèíåíèõ êðà¿íàõ òà êðà¿íàõ,
ùî ðîçâèâàþòüñÿ.

Äëÿ ÕÎÇË º õàðàêòåðíèì ÷àñòêîâî íåîáî-
ðîòíå îáìåæåííÿ ïîâ³òðÿíîãî ïîòîêó â äèõàëüíèõ
øëÿõàõ, ÿêå, ÿê ïðàâèëî, ìàº íåóõèëüíî ïðîãðå-
ñóþ÷èé õàðàêòåð ³ ñïðîâîêîâàíî àíîìàëüíîþ çà-
ïàëüíîþ ðåàêö³ºþ òêàíèíè ëåãåí³â òà áðîíõ³â íà
ïîäðàçíåííÿ ð³çíèìè ïàòîãåííèìè ÷àñòèíêàìè ³
ãàçàìè. Ïðè öüîìó ð³âåíü çàïàëüíîãî ïðîöåñó íå
êîðåëþº ç³ ñòóïåíåì çì³íè ð³çíèõ á³îõ³ì³÷íèõ
ìàðêåð³â ïåðèôåðè÷íî¿ êðîâ³, ùî ñâ³ä÷èòü ïðî íå-
äîñòàòí³ñòü îö³íêè ñòàíó îðãàí³çìó íà ñèñòåì-
íîìó ð³âí³. Òîìó, âñå á³ëüøå ïðèâåðòàþòü óâàãó
ìåòîäè äîñë³äæåííÿ, ÿê³ äîçâîëÿþòü ïðîâîäèòè
³íòåãðàëüíó îö³íêó ïàòîëîã³÷íèõ çì³í â îðãàí³ àáî
ñèñòåì³. Îñòàíí³ì ÷àñîì äîñë³äæåííÿ çîñåðåä-
æåí³ íà âèâ÷åíí³ ð³çíèõ ïîêàçíèê³â ó âèäèõíóòîìó
ïîâ³òð³, áðîíõî-àëüâåîëÿðíîìó ëàâàæ³. Íà æàëü, ö³
ìåòîäè ìàþòü ïåâí³ îáìåæåííÿ, ùî ï³äâèùóº

³íòåðåñ äî ïîøóêó ³ âäîñêîíàëåííÿ íå³íâàçèâíèõ
ìåòîä³â îòðèìàííÿ á³îëîã³÷íèõ êîìïîíåíò³â ç
äèõàëüíèõ øëÿõ³â.

Îäíèì ç òàêèõ ìåòîä³â º îòðèìàííÿ êîíäåí-
ñàòó âîëîãè âèäèõíóòîãî ïîâ³òðÿ (ÊÂÂÏ) ç íàñ-
òóïíèì âèçíà÷åííÿì ó íüîìó ð³çíèõ ìàðêåð³â
çàïàëåííÿ [3]. Ñë³ä çàçíà÷èòè, ùî âèä³ëåííÿ ³ âèç-
íà÷åííÿ ð³çíèõ á³îõ³ì³÷íèõ ôåðìåíòíèõ ³ íåôåð-
ìåíòíèé êîìïîíåíò³â ó ÊÂÂÏ - òðóäîì³ñòêà ³
äîðîãà ïðîöåäóðà. Íèçêîþ äîñë³äæåíü áóëà äîâå-
äåíà ä³àãíîñòè÷íà çíà÷èì³ñòü âèâ÷åííÿ á³îô³çè÷-
íîãî ñòàíó ÊÂÂÏ ìåòîäîì ëàçåðíî¿ êîðåëÿö³éíî¿
ñïåêòðîñêîï³¿. Âèçíà÷åííÿ ñóáôðàêö³éíîãî ñêëàäó
íàòèâíèõ á³îëîã³÷íèõ ð³äèí äàº òî÷íå óÿâëåííÿ
ïðî â³äñîòêîâå ñï³ââ³äíîøåííÿ á³îñóáñòðàò³â, ùî
¿õ ñêëàäàþòü, ³ äîçâîëÿº îòðèìàòè ³íòåãðàëüí³
ïîêàçíèêè, ÿê³ õàðàêòåðèçóþòü äèíàì³÷íèé ñòàí
äîñë³äæóâàíî¿ ñèñòåìè. Òàêèì ÷èíîì, ËÊÑ äîç-
âîëÿº êîìïëåêñíî îö³íèòè õàðàêòåð, ñòðóêòóðè ³
âçàºìîä³¿ ð³çíèõ ðå÷îâèí, ùî ì³ñòÿòüñÿ â á³î-
ëîã³÷íèõ ð³äèíàõ ó íîðì³ òà ïàòîëîã³¿ [4, 5].

Ìåòà äîñë³äæåííÿ
Âèâ÷èòè çñóâè ó ìàêðîìîëåêóëÿðíîìó ñêëàä³

âîëîãè âèäèõíóòîãî ïîâ³òðÿ ïðè ð³çíèõ ñòàä³ÿõ
õðîí³÷íîãî îáñòðóêòèâíîãîçàõâîðþâàííÿ ëåãåí³â.

Ìàòåð³àëè òà ìåòîäè
Ãðóïà ïàö³ºíò³â ñêëàäàëàñÿ ç 75 îñ³á ó â³ö³ â³ä

40 äî 45 ðîê³â, õâîðèõ íà ÕÎÇË ó ôàç³ çàãîñò-
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ðåííÿ ï³ä ÷àñ ñòàö³îíàðíîãî ë³êóâàííÿ, ï³ä ÷àñ (íà
5 äåíü) òà ï³ñëÿ ë³êóâàííÿ (íà 11-14 äåíü) íà
ãîñï³òàëüíîìó åòàï³, çã³äíî äî ³ñíóþ÷îãî ïðîòî-
êîëó. Ï³ä ÷àñ îáñòåæåííÿ íà äîäàòîê äî ñòàí-
äàðòíèõ ìåòîä³â îáñòåæåííÿ ó ïàö³ºíò³â îòðèìó-
âàëè çðàçêè ÊÂÂÏ. Ãðóïà ïîð³âíÿííÿ ñêëàäàëàñÿ
ç 292 ïðàêòè÷íî çäîðîâèõ ëþäåé ó â³ö³ â³ä 30 äî
37 ðîê³â. Çðàçêè ÊÂÂÏ îòðèìóâàëè øëÿõîì çàñ-
òîñóâàííÿ ðîçðîáëåíîãî íàìè ìåòîäó [6] ç âè-
êîðèñòàííÿì ïðèñòðîþ äëÿ çáîðó ÊÂÂÏ [7].
Á³îô³çè÷í³ âëàñòèâîñò³ ÊÂÂÏ äîñë³äæåí³ ç çàñ-
òîñóâàííÿì ëàçåðíîãî êîðåëÿö³éíîãî ñïåêò-
ðîìåòðà äëÿ á³îëîã³÷íèõ ð³äèí ËÊÑ-03 (Ñàíêò-
Ïåòåðáóðçüêèé ³íñòèòóò ÿäåðíî¿ ô³çèêè ÐÀÍ).
Îáðîáêà ðåçóëüòàò³â ïðîâîäèëàñÿ ñòàòèñòè÷íèìè
ìåòîäàìè ³ ç âèêîðèñòàííÿì ñåì³îòè÷íîãî êëàñè-
ô³êàòîðà [4].

Ðîçïîä³ë ÷àñòèíîê çà ðîçì³ðàìè ïðåäñòàâëåíî
çà äîïîìîãîþ ñòîâï÷èêîâî¿ ä³àãðàìè. Ïðè ïîáó-
äîâ³ ã³ñòîãðàì áóëè óñåðåäíåí³ äàí³ çà âêëàäàìè
÷àñòèíîê êîæíîãî ã³äðîäèíàì³÷íîãî ðàä³óñà äëÿ

âñ³õ ïàö³ºíò³â ç â³äïîâ³äíî¿ ãðóïè îáñòåæóâàíèõ.
Ïîò³ì îòðèìàí³ äàí³ ïðîíîðìîâàí³ òàêèì ÷èíîì,
ùîá ñóìàðíèé âíåñîê ÷àñòèíîê ñòàíîâèâ 100%.
Òàêèé ï³äõ³ä äîçâîëÿº ïðîâîäèòè íå ò³ëüêè ÿê³ñ-
íèé, àëå ³ ê³ëüê³ñíèé àíàë³ç, ³ ïîð³âíÿííÿ õàðàê-
òåðèñòèê îòðèìàíèõ ËÊ-ñïåêòð³â.

Ïðè îáðîáö³ ðåçóëüòàò³â ó êëàñèô³êàòîð³ ËÊ-
ñïåêòð³â ÊÂÂÏ âèêîðèñòàí³ 3 ³íôîðìàòèâí³ çîíè
[8]. ¯õ çíà÷åííÿ ðîçïîä³ëèëèñÿ íàñòóïíèì ÷èíîì:
I - çîíà íèçüêîìîëåêóëÿðíèõ ÷àñòèíîê (â³ä 2 äî
100 íì); II - çîíà ñåðåäíüîìîëåêóëÿðíèõ ÷àñòèíîê
(â³ä 101 äî 1000 íì); III - çîíà âèñîêîìîëåêóëÿð-
íèõ ÷àñòèíîê (ïîíàä 1000 íì).

Îáãîâîðåííÿ ðåçóëüòàò³â äîñë³äæåííÿ
Õàðàêòåð ËÊ-ñïåêòðà ÊÂÂÏ äëÿ ãðóïè 292

çäîðîâèõ îáñòåæóâàíèõ ïðåäñòàâëåíèé íà ðèñ. 1.
Îñíîâíèé âíåñîê ó ñâ³òëîðîçñ³þâàííÿ ó çäî-

ðîâèõ ëþäåé ïðèïàäàº íà I çîíó íèçüêîìîëåêó-
ëÿðíèõ ÷àñòèíîê, òîáòî âñ³ òðè ìàêñèìàëüíèõ
âêëàäè çä³éñíþþòü ÷àñòèíêè ðàä³óñàìè 2, 3 ³ 4

Ðèñóíîê 1 - Óñåðåäíåíèé ËÊ-ñïåêòð ÊÂÂÏ ó ãðóï³ çäîðîâèõ îñ³á

íì. Â³äñîòêîâ³ âêëàäè ïî ðåøò³ ÷àñòèíîê íå ïåðå-
âèùóþòü 3%.

Íà ðèñ. 2 íàâåäåí³ ËÊ-ñïåêòðè ÊÂÂÏ äëÿ
õâîðèõ íà ÕÎÇË äî, ï³ä ÷àñ ³ ï³ñëÿ ïðîâåäåííÿ
â³äïîâ³äíîãî ë³êóâàííÿ â ñòàö³îíàð³.

ËÊ-ñïåêòðè ÊÂÂÏ ó õâîðèõ ïðè íàäõîäæåíí³
äî ñòàö³îíàðó çíà÷íîþ ì³ðîþ â³äð³çíÿþòüñÿ â³ä
ËÊ-ñïåêòð³â ÊÂÂÏ çäîðîâèõ îáñòåæóâàíèõ (ðèñ.
2À). Çíèæóºòüñÿ âíåñîê ÷àñòèíîê ç ðàä³óñàìè 2, 3
³ 4 íì, õî÷à ïåðøèé ³ äðóãèé ìàêñèìàëüí³ âêëàäè,
ÿê ³ ðàí³øå, â³äïîâ³äàþòü ÷àñòèíêàì ðîçì³ðàìè 2
³ 3 íì. ²ñòîòíî çá³ëüøóºòüñÿ âíåñîê ÷àñòèíîê

ñåðåäíüîìîëåêóëÿðíîãî ä³àïàçîíó II, â³í ñòà-
íîâèòü òðåò³é ìàêñèìàëüíèé âíåñîê (÷àñòèíêè
ðîçì³ðîì 520 íì). Ç'ÿâëÿþòüñÿ ñïëåñêè âêëàä³â
÷àñòèíîê âèñîêîìîëåêóëÿðíîãî ä³àïàçîíó III; ¿õ
çîâí³øí³é âèãëÿä íàãàäóº çàãàñàþ÷èé êîëèâàëüíèé
ïðîöåñ.

Ðåçóëüòàòè äîñë³äæåííÿ ËÊ-ñïåêòð³â ÊÂÂÏ
ïàö³ºíò³â ï³ä ÷àñ ïðîâåäåííÿ ë³êóâàííÿ â ñòàö³î-
íàð³ äîñèòü áëèçüê³ äî îïèñàíèõ âèùå ðåçóëüòà-
ò³â, ã³ñòîãðàìè ìàþòü ñõîæèé âèãëÿä (ðèñ. 2Â).

Ïðè âèïèñö³ ïàö³ºíò³â ç³ ñòàö³îíàðó â³äáó-
âàºòüñÿ äåÿêèé çñóâ ñåðåäí³õ çíà÷åíü â³äñîòêîâèõ
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Ðèñóíîê 2 - Óñåðåäíåí³ ËÊ-ñïåêòðè ÊÂÂÏ ó õâîðèõ íà ÕÎÇË ïàö³ºíò³â äî (À), ï³ä ÷àñ
(Â)òà ï³ñëÿ ë³êóâàííÿ (C), * - ðîçð³çíåííÿ äîñòîâ³ðí³ â ïîð³âíÿíí³ ç³ çäîðîâèìè îñîáàìè

(p<0,05)
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âíåñê³â â á³ê ÷àñòèíîê ìàëèõ ðîçì³ð³â (ðèñ. 2Ñ).
Îäíàê ³ñòîòí³ â³äì³ííîñò³ ì³æ ã³ñòîãðàìàìè ðèñ.
1 ³ ðèñ. 2Ñ äàþòü ï³äñòàâó ñòâåðäæóâàòè, ùî ó
õâîðèõ íà ÕÎÇË ïàö³ºíò³â ï³ñëÿ ë³êóâàííÿ íà òë³
â³äñóòíîñò³ ïàòîëîã³÷íî¿ ñèìïòîìàòèêè äèõàëüíà
ñèñòåìà ïîâí³ñòþ íå â³äíîâèëàñÿ.

Àíàë³ç ËÊ-ñïåêòð³â ïîêàçàâ, ùî â ãðóï³ çäîðî-
âèõ îáñòåæóâàíèõ 77,83% ÷àñòèíîê ïðèïàäàº íà
I-ó íèçüêîìîëåêóëÿðíó çîíó, 13,94% - íà ñåðåäíüî-
ìîëåêóëÿðíó ³ 8,23% - íà âèñîêîìîëåêóëÿðíó. Ïðè
àíàë³ç³ ËÊ-ñïåêòð³â ó õâîðèõ íà ÕÎÇË âêëàäè
÷àñòèíîê ðîçïîä³ëèëèñÿ íàñòóïíèì ÷èíîì: ó ãðóï³
ïàö³ºíò³â äî ë³êóâàííÿ: I çîíà - 62,31%, II çîíà -
25,03%, III çîíà - 12,66%; ï³ä ÷àñ ë³êóâàííÿ: I-à
çîíà - 73,40%, II-à çîíà - 20,48%, III çîíà - 6,12%;
ï³ñëÿ ë³êóâàííÿ: I çîíà - 70,65%, II çîíà - 15,67%,
III çîíà - 13,68%.

Ç 32 ïàðàìåòð³â, çíà÷åííÿ ÿêèõ çàì³ðÿëèñÿ â
îáñòåæóâàíèõ ãðóïàõ, 12 (37,5%) äîçâîëÿþòü
ðîçð³çíÿòè âñ³ 4 ãðóïè - çäîðîâèõ îáñòåæóâàíèõ,
õâîðèõ íà ÕÎÇË äî, ï³ä ÷àñ ³ ï³ñëÿ ë³êóâàííÿ, 3

Òàáëèöÿ
Ñåì³îòè÷í³ çñóâè ËÊ-ñïåêòð³â ó õâîðèõ íà ÕÎÇË

ïàðàìåòðè (9,4%) ðîçð³çíÿþòü ãðóïè ÷àñòêîâî ³ 17
ïàðàìåòð³â (53,1%) íå ïîêàçóþòü äîñòîâ³ðíèõ â³ä-
ì³ííîñòåé.

Òàêèì ÷èíîì, äîñë³äæåííÿ ìàêðîìîëåêó-
ëÿðíîãî ñêëàäó ÊÂÂÏ ïîêàçàëî, ùî çäîðîâ³ ëþäè
³ õâîð³ íà ÕÎÇË ïàö³ºíòè ìàþòü â³äì³ííîñò³ â
ËÊ-ñïåêòðàõ ÊÂÂÏ. Á³ëüøå òðåòèíè ïàðàìåòð³â
äîçâîëÿþòü ðîçð³çíÿòè ñïåêòðè çäîðîâèõ ëþäåé ³
õâîðèõ íà ÕÎÇË äî, ï³ä ÷àñ ³ ï³ñëÿ ë³êóâàííÿ. Ïðè
öüîìó äëÿ ä³àãíîñòóâàííÿ ñòàíó äèõàëüíî¿ ñèñ-
òåìè íàéá³ëüøó ³íôîðìàòèâí³ñòü äàþòü çì³íè
âêëàä³â ÷àñòèíîê ðîçì³ðàìè 2 íì, 3 íì, 15 - 210
íì, òîáòî ÷àñòèíêè ç I ³ ïî÷àòêîâî¿ ÷àñòèíè II
³íôîðìàòèâíèõ çîí.

Äîäàòêîâ³ äîñë³äæåííÿ ïàðàìåòð³â ó ãðóïàõ
õâîðèõ íà ÕÎÇË äî, ï³ä ÷àñ ³ ï³ñëÿ ë³êóâàííÿ ïîêà-
çàëè, ùî æîäåí ïàðàìåòð íå äîçâîëÿº ñòàòèñòè÷-
íî äîñòîâ³ðíî âèçíà÷èòè ³ñíóþ÷³ ì³æ íèìè â³äì³-
ííîñò³.
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ñïåêòðàëüíèõ çñóâ³â ç âèêîðèñòàííÿì ñåì³îòè÷-
íîãî êëàñèô³êàòîðà.

Ñåì³îòè÷íà êëàñèô³êàö³ÿ ïðîâåäåíà ç âèêîðèñ-
òàííÿì ÷îòèðüîõ ³íôîðìàòèâíèõ çîí: I - â³ä 1 äî
10 íì, II - â³ä 11 äî 100 íì, III - â³ä 101 äî 1000
íì, IV - ïîíàä 1000 íì.

Ó ïàö³ºíò³â, õâîðèõ, íà ÕÎÇË äî ë³êóâàííÿ
çíà÷íó ÷àñòèíó ñêëàäàþòü íîðìîëîã³÷í³ ËÊ-
ñïåêòðè (52%), äëÿ ÿêèõ õàðàêòåðíèé âåëèêèé
âíåñîê ó ñâ³òëîðîçñ³þâàííÿ ÷àñòèíîê I çîíè, ³
àëåðãî-àâòî³ìóííî-ïîä³áí³ (28%), ÿê³ â³äð³ç-
íÿþòüñÿ îäíî÷àñíèì çá³ëüøåííÿì âíåñêó ÷àñ-
òèíîê I ³ II, I ³ III, à òàêîæ II ³ III ³íôîðìàòèâíèõ
çîí. Êð³ì òîãî, íåâåëèêå ÷èñëî ñêëàäàþòü
³íòîêñèêàö³éíî-ïîä³áí³ çñóâè (13,4%), ÿê³ â³ä-
ð³çíÿþòüñÿ ³ñòîòíèì çá³ëüøåííÿì âíåñêó ÷àñ-
òèíîê II çîíè, ³ êàòàáîë³÷íî-ïîä³áí³ çñóâè (6,6%),
ùî â³äïîâ³äàþòü çíà÷íîìó çá³ëüøåííþ âì³ñòó
÷àñòèíîê III çîíè.

Ï³ä ÷àñ ë³êóâàííÿ íåçíà÷íî çá³ëüøóºòüñÿ ÷èñ-
ëî íîðìîëîã³÷íèõ (57,3%), çíèæóºòüñÿ âêëàä
àëåðãî-àâòî³ìóííî-ïîä³áíèõ ËÊ-ñïåêòð³â (22,7%).

Ï³ñëÿ ïðîâåäåíîãî ë³êóâàííÿ çðîñòàº ê³ëüê³ñòü
íîðìîëîã³÷íèõ ËÊ-ñïåêòð³â (61,4%), ð³çêî çíè-
æóºòüñÿ ÷èñëî àëåðãî-àóòî³ìóííî-ïîä³áíèõ çñóâ³â
(12%), àëå çá³ëüøóºòüñÿ âêëàä ³íòîêñèêàö³éíî-
ïîä³áíèõ (21,3%).

Âèñíîâêè
Òàêèì ÷èíîì, ïðè ÕÎÇË äëÿ ËÊ-ñïåêòðà º õà-

ðàêòåðíèì çñóâ ó á³ê â³äíîñíîãî çá³ëüøåííÿ ðîç-
ì³ð³â äåòåêòóºìèõ ÷àñòèíîê, ùî º îçíàêîþ çà-
ïàëüíîãî ïðîöåñó. ²ñòîòíî çá³ëüøóºòüñÿ âíåñîê
÷àñòèíîê ñåðåäíüîìîëåêóëÿðíîãî ä³àïàçîíó, ìåí-
øîþ ì³ðîþ çðîñòàº âíåñîê ÷àñòèíîê âèñîêîìîëå-
êóëÿðíîãî ä³àïàçîíó. ËÊ-ñïåêòðè õâîðèõ íà ÕÎÇË
ó âñ³ òåðì³íè ñïîñòåðåæåíü ìàþòü ñõîæèé õà-
ðàêòåð ðîçïîä³ëó ÷àñòèíîê. Ìîæíà ïðèïóñòèòè,
ùî ãîìåîñòàòè÷í³ ìåõàí³çìè ôóíêö³îíóâàííÿ òêà-
íèí äèõàëüíèõ øëÿõ³â ïîâí³ñòþ íå â³äíîâèëèñÿ
ï³ñëÿ ïðîâåäåíîãî ë³êóâàííÿ.

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü
Ðåçóëüòàòè äîñë³äæåííÿ äîçâîëÿþòü ââàæàòè,

ùî ËÊ-ñïåêòðîñêîï³ÿ ÊÂÂÏ ìîæå áóòè âèêîðèñ-
òàíà ÿê ìàðêåð åôåêòèâíîñò³ ë³êóâàííÿ ÕÎÇË.

Ë³òåðàòóðà. 1.Global initiative for chronic obstructive lung
disease. Global strategy for the diagnosis, management and
prevention of chronic obstructive pulmonary disease. NHLBI/
WHO workshop report. Bethesda, National Heart,  Lung and
Blood Institute; updated 2011. -www.goldcopd.org. 2.Íàêàç
ÌÎÇ Óêðà¿íèâ³ä 27.06.2013 ¹ 555 "Ïðî çàòâåðäæåííÿ òà
âïðîâàäæåííÿ ìåäèêî-òåõíîëîã³÷íèõ äîêóìåíò³â ç³ ñòàí-
äàðòèçàö³¿ ìåäè÷íî¿ äîïîìîãè ïðè õðîí³÷íîìó îáñòðóê-
òèâíîìó çàõâîðþâàíí³ ëåãåíü". 3.Nowak D.Increased content
of thiobarbituric acid-reactive substances and hydrogen
peroxide in the expired breath condensate of patients with
stable chronic obstructive pulmonary disease: no significant

effect of cigarette smoking / D. Nowak,  M.Kasielski, A.
Antczak, T.Pietras, P. Bialasiewicz // Respir. Med.  - 1999. - P.
389 - 396. 4.Áàæîðà Þ.È., Íîñêèí Ë.À. Ëàçåðíàÿ êîð-
ðåëÿöèîííàÿ ñïåêòðîñêîïèÿ â ìåäèöèíå. -Îäåñà: "Äðóê",
2002. - 400 ñ. 5.Ôàêòîðû è ìåõàíèçìû ñàíîãåíåçà: ìîíîã-
ðàôèÿ / Â.Í. Çàïîðîæàí, Ë.À. Íîñêèí, Â.È. Êðåñþí [è äð.];
ïîä ðåä. Â.Í. Çàïîðîæàíà. - Îäåññà: ÎÍÌåäÓ, 2014. - 448
ñ. 6.Êîìëåâîé À. Í. Ðåêîìåíäàöèè ïî ïðîâåäåíèþ èññëå-
äîâàíèÿ ñîñòàâà êîíäåíñàòà âëàãè âûäûõàåìîãî âîçäóõà
ìåòîäîì ëàçåðíîé êîððåëÿöèîííîé ñïåêòðîñêîïèè / À. Í.
Êîìëåâîé // Çàã. ïàòîë. òà ïàòîë. ô³ç³îë. - 2012. - Ò. 7. - ¹ 4
(äîäàòîê Á). - Ñ. 56 - 60. 7.Ïàò. 47117 Óêðà¿íà, ÌÏÊ51 À 61
Â 10/00. Ïðèñòð³é äëÿ çáèðàííÿ êîíäåíñàòó âîëîãè âèäèõ-
íóòîãî ïîâ³òðÿ / Êîìëåâîé Î. Ì., Áàæîðà Þ. ².; çàÿâíèê ³
ïàòåíòîâëàñíèê Îäåñüêèé äåðæàâíèé ìåäè÷íèé óí³âåðñèòåò.
- ¹ u 2009 11258; çàÿâë. 06.11.09 ; îïóáë. 11.01.10, Áþë. ¹
1. 8.Komlevoy A., Bazhora Yu., Cherniavskyi V. The dif-
ferential analysis of seasonal changes of the moisture con-
densate macromolecular structure of the exhaled air according to
laser correlation spectroscopy data // British Journal of Science,
Education and Culture. - London University Press. - 2014. - ¹
1 (5). - V. III. - P. 19 - 27. 9.×ó÷àëèí À. Ã. Õðîíè÷åñêàÿ
îáñòðóêòèâíàÿ áîëåçíü ëåãêèõ è ñîïóòñòâóþùèå çàáî-
ëåâàíèÿ / À. Ã. ×ó÷àëèí // Òåðàïåâò. àðõ. - 2013. - ¹ 8. - Ñ.
43 - 48.

ÈÇÌÅÍÅÍÈÅ ÁÈÎÔÈÇÈ×ÅÑÊÈÕ ÑÂÎÉÑÒÂ ÂËÀÃÈ
ÂÛÄÛÕÀÅÌÎÃÎ ÂÎÇÄÓÕÀ Ó ÁÎËÜÍÛÕ

ÕÐÎÍÈ×ÅÑÊÎÉ ÎÁÑÒÐÓÊÒÈÂÍÎÉ ÁÎËÅÇÍÜÞ
ËÅÃÊÈÕ

À.Í. Êîìëåâîé, Â.Ã. ×åðíÿâñêèé, Þ.È. Áàæîðà

Ðåçþìå. Â äàííîé ðàáîòå ïðîàíàëèçèðîâàíû ïðîáëåìû
äèàãíîñòèðîâàíèÿ õðîíè÷åñêîé îáñòðóêòèâíîé áîëåçíè
ëåãêèõ (ÕÎÁË) íà ðàçëè÷íûõ åå ñòàäèÿõ. Ïîêàçàíà íåîá-
õîäèìîñòü ïðîâåäåíèÿ èíòåãðàëüíîé îöåíêè ïàòîëîãè÷åñêèõ
èçìåíåíèé â äûõàòåëüíîé ñèñòåìå.

Äëÿ ïîëó÷åíèÿ èíòåãðàëüíûõ ïîêàçàòåëåé ñîñòîÿíèÿ
äûõàòåëüíîé ñèñòåìû èçó÷åí ñóáôðàêöèîííûé ñîñòàâ
êîíäåíñàòà âëàãè âûäûõàåìîãî âîçäóõà (ÊÂÂÂ) ñ ïîìîùüþ
ìåòîäà ëàçåðíîé êîððåëÿöèîííîé ñïåêòðîñêîïèè (ËÊÑ).
Àíàëèç ñäâèãîâ â ìàêðîìîëåêóëÿðíîì ñîñòàâå ÊÂÂÂ
ïîêàçàë, ÷òî ïðè ÕÎÁË äëÿ ËÊ-ñïåêòðà õàðàêòåðíî ñìå-
ùåíèå â ñòîðîíó îòíîñèòåëüíîãî óâåëè÷åíèÿ ðàçìåðîâ
äåòåêòèðóåìûõ ÷àñòèö, ÷òî ÿâëÿåòñÿ ïðèçíàêîì âîñïà-
ëèòåëüíîãî ïðîöåññà. Òàêæå ïðè ýòîì ñóùåñòâåííî óâåëè-
÷èâàåòñÿ âêëàä ÷àñòèö ñðåäíåìîëåêóëÿðíîãî äèàïàçîíà è â
ìåíüøåé ñòåïåíè âîçðàñòàåò âêëàä ÷àñòèö âûñîêî-
ìîëåêóëÿðíîãî äèàïàçîíà. Âî âñå ñðîêè íàáëþäåíèé ËÊ-
ñïåêòðû áîëüíûõ ÕÎÁË èìåþò ñõîæèé õàðàêòåð ðàñï-
ðåäåëåíèÿ ÷àñòèö, ÷òî îáóñëîâëåíî íåóêëîííî ïðîãðåññè-
ðóþùèì õàðàêòåðîì ðàçâèòèÿ çàáîëåâàíèÿ.

Êëþ÷åâûå ñëîâà: êîíäåíñàò âëàãè âûäûõàåìîãî âîçäó-
õà, õðîíè÷åñêîå îáñòðóêòèâíîå çàáîëåâàíèå ëåãêèõ, ëàçåðíàÿ
êîððåëÿöèîííàÿ ñïåêòðîñêîïèÿ.

CHANGES IN BIOPHYSICAL PROPERTIES OF
EXPIRED AIR MOISTURE IN PATIENTS WITH

CHRONIC OBSTRUCTIVE PULMONARY DISEASE

A.N. Komlevoy, V.G. Chernyavskiy, Yu.I. Bazhora
Abstract. Problems of diagnosing chronic obstructive

pulmonary disease (COPD) at its various stages are analyzed in
this work. It has been shown that it is necessary to carry out an
integrated assessment of pathological changes in the respiratory
system.

For obtaining integral indicators of the respiratory system
subfractional composition of condensed moisture of exhale air
(CMEA) has been studied by using the laser correlation
spectroscopy (LCS) method. Analysis of changes in the
macromolecular composition CMEA showed that in COPD a
shift towards increasing the relative size of the detected particles,
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which is a sign of inflammation for is typical LC-spectrum. Also,
the range of the contribution of the middle molecular particles
significantly increases and, the contribution of particles of the
macromolecular range grows to a lesser extent. At all times of
observation LC-spectra of patients with COPD have a similar
distribution pattern of particles that is caused by steadily
progressive nature of this disease.

___________

Key words: condensed moisture of exhale air, chronic
obstructive pulmonary disease, laser correlation spectroscopy.

Odessa National Medical University
Clin. and experim. pathol.- 2015.- Vol.14, ¹1 (51).-P.72-77.

Íàä³éøëà äî ðåäàêö³¿ 1.03.2015
Ðåöåíçåíò – ïðîô. Ë.Ä. Òîäîð³êî

© Î.Ì. Êîìëåâîé, Â.Ã. ×åðíÿâñüêèé, Þ.². Áàæîðà, 2015

Îðèã³íàëüí³ äîñë³äæåííÿ



 
 
    
   HistoryItem_V1
   AddMaskingTape
        
     Range: all pages
     Mask co-ordinates: Horizontal, vertical offset -1.28, 833.65 Width 9.95 Height 9.63 points
     Origin: bottom left
      

        
     1
     0
     BL
    
            
                
         Both
         732
         AllDoc
         734
              

       CurrentAVDoc
          

     -1.2844 833.6514 9.9542 9.6331 
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.1c
     Quite Imposing Plus 2
     1
      

        
     39
     248
     247
     248
      

   1
  

 HistoryList_V1
 qi2base





