
Øèðîêîå ðàñïðîñòðàíåíèå àíòèáèîòè-

êîðåçèñòåíòíûõ øòàììîâ ìèêðîîðãàíèçìîâ

âûçûâàåò íåîáõîäèìîñòü ïîèñêà è ðàçðàáîò-

êè íîâûõ ìåòîäîâ òåðàïèè.

Ôîòîäèíàìè÷åñêàÿ òåðàïèÿ, îñíîâàííàÿ

íà îáëó÷åíèè ôîòîñåíñèáèëèçàòîðîâ – âå-

ùåñòâ, ñïîñîáíûõ äèññîöèèðîâàòü ïðè ïî-

ãëîùåíèè êâàíòîâ îïòè÷åñêîãî èçëó÷åíèÿ ñî

ñïåöèôè÷íîé äëèíîé âîëíû, îáðàçóÿ ïðè

ýòîì ñâîáîäíûå ðàäèêàëû, îáëàäàþùèå öè-

òîòîêñè÷åñêèì äåéñòâèåì, – îäèí èç óñïåø-

íûõ ìåòîäîâ äèàãíîñòèêè è ëå÷åíèÿ çëîêà÷å-

ñòâåííûõ íîâîîáðàçîâàíèé [1–5]. Ýòîò ìå-

òîä ÿâëÿåòñÿ ïëàòôîðìîé äëÿ ðàçðàáîòêè

íîâûõ ñïîñîáîâ èíàêòèâàöèè àíòèáèîòèêî-

ðåçèñòåíòíûõ ìèêðîîðãàíèçìîâ, â îñíîâå

êîòîðûõ ëåæèò ñâîéñòâî ôîòîñåíñèáèëèçà-

òîðîâ íàêàïëèâàòüñÿ â ïàòîëîãè÷åñêè èçìå-

íåííûõ êëåòêàõ îðãàíèçìà è âûñâîáîæäàòü

ïîä âîçäåéñòâèåì îïòè÷åñêîãî èçëó÷åíèÿ
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Ïðåäñòàâëåíû ðåçóëüòàòû èññëåäîâàíèé îäíîãî èç ïåðñïåêòèâíûõ ìåòîäîâ ôîòîäèíàìè÷åñêîé òå-

ðàïèè äëÿ èíàêòèâàöèè àíòèáèîòèêîðåçèñòåíòíûõ ìèêðîîðãàíèçìîâ. Ïðîöåññ îñíîâàí íà îáëó÷åíèè

îïòè÷åñêèì èçëó÷åíèåì ñî ñïåöèôè÷íîé äëèíîé âîëíû ôîòîñåíñèáèëèçàòîðîâ – âåùåñòâ, ñïîñîáíûõ

äèññîöèèðîâàòü ïðè ïîãëîùåíèè êâàíòîâ, îáðàçóÿ ïðè ýòîì ñâîáîäíûå ðàäèêàëû, îáëàäàþùèå öèòî-

òîêñè÷åñêèì äåéñòâèåì. Èçó÷åíà ýôôåêòèâíîñòü àêòèâàöèè ôîòîñåíñèáèëèçàòîðà ìåòèëåíîâîãî ñèíåãî

êðàñèòåëÿ ñ êîíöåíòðàöèåé âîäíûõ ðàñòâîðîâ 0,02 è 0,1 % ñïåöèôè÷íûì äëÿ íåãî îïòè÷åñêèì èçëó÷å-

íèåì ñ äëèíîé âîëíû 620 íì è íåñïåöèôè÷íûì èçëó÷åíèåì ñ äëèíîé âîëíû 405 íì. Äëÿ ïîëó÷åíèÿ ìî-

íîõðîìíîãî íåïîëÿðèçîâàííîãî îïòè÷åñêîãî èçëó÷åíèÿ èñïîëüçîâàíû LED-èñòî÷íèêè

ñîîòâåòñòâóþùèõ âîëí âûõîäíîé ìîùíîñòüþ 3500 ìÂò. Ýôôåêòèâíîñòü àêòèâàöèè ðàñòâîðîâ îöåíåíà

ïî ïîêàçàíèÿì àíàëîãîâîãî îñöèëëîãðàôà, ðåãèñòðèðîâàâøåãî íàïðÿæåíèå íà ýëåêòðîäàõ, ïîãðóæåí-

íûõ â ðàñòâîð ôîòîñåíñèáèëèçàòîðà. Èçìåðåíèÿ â îïûòå ïðîâåäåíû ñ èíòåðâàëîì â 30 ñ äî äîñòèæåíèÿ

ìàêñèìàëüíûõ çíà÷åíèé íàïðÿæåíèé íà ýëåêòðîäàõ è âíåñåíèÿ îðãàíè÷åñêîãî âåùåñòâà (ìÿñîïåïòîí-

íûé àãàð). Óñòàíîâëåíà ñòîéêàÿ àêòèâàöèÿ ôîòîñåíñèáèëèçàòîðà ñïåöèôè÷íûì äëÿ íåãî èçëó÷åíèåì

(620 íì) â îòëè÷èå îò èçëó÷åíèÿ 405 íì, ýôôåêò îò êîòîðîãî âûðàæåí íåïîñðåäñòâåííî âî âðåìÿ îáëó-

÷åíèÿ. Îáíàðóæåíà çàâèñèìîñòü àêòèâàöèè ôîòîñåíñèáèëèçàòîðà îò êîíöåíòðàöèè ðàñòâîðà – ýôôåê-

òèâåíîñòü 0,02%-ãî ðàñòâîðà ìåòèëåíîâîãî ñèíåãî êðàñèòåëÿ âûøå 0,1%-ãî, ÷òî ìîæíî îáúÿñíèòü

ìåíüøåé îïòè÷åñêîé ïëîòíîñòüþ ïåðâîãî. Âíåñåíèå îðãàíè÷åñêîãî âåùåñòâà ñîïðîâîæäàåòñÿ ðåçêèì

óâåëè÷åíèåì íàïðÿæåíèÿ íà ýëåêòðîäàõ. Îïòè÷åñêîå èçëó÷åíèå ñ äëèíîé âîëíû 405 íì, ÿâëÿþùååñÿ

íåñïåöèôè÷íûì äëÿ ôîòîñåíñèáèëèçàòîðà ìåòèëåíîâîãî ñèíåãî êðàñèòåëÿ, ìîæåò áûòü èñïîëüçîâàíî

äëÿ åãî àêòèâàöèè.

Êëþ÷åâûå ñëîâà: ôîòîäèíàìè÷åñêàÿ òåðàïèÿ, ìåòèëåíîâûé ñèíèé êðàñèòåëü, îïòè÷åñêîå èçëó÷å-

íèå, ñâîáîäíûå ðàäèêàëû, ýëåêòðè÷åñêèé ïîòåíöèàë.



ñâîáîäíûå ðàäèêàëû, êîòîðûå ðåàãèðóþò ñ

âíóòðèêëåòî÷íûìè êîìïîíåíòàìè è, ñëåäî-

âàòåëüíî, ïðîèçâîäÿò èíàêòèâàöèþ êëåòîê

[6, 7].

Â ëèòåðàòóðå îïóáëèêîâàíû èññëåäîâà-

íèÿ ïî èçó÷åíèþ âîçäåéñòâèÿ ôîòîñåíñè-

áèëèçàòîðîâ ñ ïîñëåäóþùèì îáëó÷åíèåì íà

óñëîâíî-ïàòîãåííûå ìèêðîîðãàíèçìû. Óñ-

òàíîâëåíà èíàêòèâàöèÿ êëåòîê Staphylococcus
aureus è Pseudomonas aeruginosa â ðåçóëüòàòå

âîçäåéñòâèÿ ôòàëîöèàíîâûõ ñîåäèíåíèé

öèíêà â êà÷åñòâå ôîòîñåíñèáèëèçàòîðà è

ïîñëåäóþùåé îáðàáîòêè ëàçåðíûì èçëó÷å-

íèåì ìîùíîñòüþ 50 ìÂò, ñ äëèíîé âîëíû

1,5 ìêì è ýêñïîçèöèåé 10 ìèí [8]. Ïîäòâåð-

æäåíî àíòèìèêðîáíîå äåéñòâèå 0,02%-ãî

ðàñòâîðà ìåòèëåíîâîãî ñèíåãî êðàñèòåëÿ íà

êóëüòóðó Staphylococcus aureus ïðè âîçäåéñò-

âèè îïòè÷åñêîãî èçëó÷åíèÿ ñ äëèíîé âîëíû

620 íì [9]. Ýôôåêòèâíà òåðàïèÿ êàíäèäîçà

ïîëîñòè ðòà, âûçâàííîãî àíòèáèîòèêîðåçè-

ñòåíòíûì øòàììîì Candida albicans ñ ïðè-

ìåíåíèåì â êà÷åñòâå ôîòîñåíñèáèëèçàòîðà

ìåòèëåíîâîãî ñèíåãî êðàñèòåëÿ è êàä-

ìèé-ãàëëèé-ôîñôèäíîãî ëàçåðà ñ äëèíîé

âîëíû 620 íì è ýêñïîçèöèåé 5 ìèí [10]. Óñ-

ïåøíàÿ èíàêòèâàöèÿ ýòèõ æå ìèêðîîðãà-

íèçìîâ ñ ïîìîùüþ ôòàëîöèàíîâîãî àöåòàòà

ëþòåöèÿ êàê ôîòîñåíñèáèëèçàòîðà è ñâåòî-

äèîäíîãî èçëó÷åíèÿ ñ äëèíîé âîëíû 665 íì

[11]. Èíòåðåñ ïðåäñòàâëÿþò ðåçóëüòàòû ïî

èíàêòèâàöèè ìåòèöèëëèí-ðåçèñòåíòíûõ

øòàììîâ Staphylococcus aureus (MRSA) ñ

ïðèìåíåíèåì ìåòèëåíîâîãî ñèíåãî êðàñè-

òåëÿ è ëàçåðíîãî èçëó÷åíèÿ ñ äëèíîé âîëíû

665 íì, òîëóèäèíîâîãî ãîëóáîãî êðàñèòåëÿ

è èçëó÷åíèÿ ãåëèé-íåîíîâîãî ëàçåðà ñ äëè-

íîé âîëíû 632,8 íì [12, 13]. Íàèáîëåå èíòå-

ðåñíûìè ÿâëÿþòñÿ ðåçóëüòàòû, ñâèäåòåëüñò-

âóþùèå îá èíàêòèâàöèè êëåòîê àíòèáèîòè-

êîðåçèñòåíòíîãî øòàììà Candida albicans
èíòåíñèâíûì ãîëóáûì ñâåòîì (400–470 íì,

35 Äæ/ñì2), â îòñóòñòâèè ôîòîñåíñèáèëèçà-

òîðà. Àâòîð îáúÿñíÿåò ïîëó÷åííûå äàííûå

íàëè÷èåì åñòåñòâåííûõ âíóòðèêëåòî÷íûõ

ôîòîñåíñèáèëèçàòîðîâ – ïîðôèðèíîâ è

ôëàâèíîâ [14]. Óñòàíîâëåíî áàêòåðèöèäíîå

äåéñòâèå èíòåíñèâíîãî ãîëóáîãî ñâåòà â îò-

íîøåíèè MRSA áåç ïðèìåíåíèÿ ôîòîñåí-

ñèáèëèçàòîðîâ, êîòîðîå àâòîð îáúÿñíÿåò

âîçáóæäåíèåì ýíäîãåííûõ ïîðôèðèíîâ è

ôëàôèíîâ â êëåòêàõ ìèêðîîðãàíèçìîâ è êî-

òîðûå îòñóòñòâóþò â êëåòêàõ õîçÿåâ [15].

Ñîâìåñòíîå èñïîëüçîâàíèå îïòè÷åñêîãî

èçëó÷åíèÿ ñ äëèíîé âîëíû 400–470 íì (ãî-

ëóáîãî), ñïîñîáíîãî âîçáóæäàòü âíóòðèêëå-

òî÷íûå ïîðôèðèíû è ôëàâèíû ñ ôîòîñåíñè-

áèëèçàòîðîì, îáëàäàþùèì ñâîéñòâîì èíàê-

òèâèðîâàòü àíòèáèîòèêîðåçèñòåíòíûå ìèê-

ðîîðãàíèçìû, ïðåäñòàâëÿåò çíà÷èòåëüíûé

èíòåðåñ.

Öåëü èññëåäîâàíèÿ – èçó÷åíèå àêòèâà-

öèè ìåòèëåíîâîãî ñèíåãî êðàñèòåëÿ îïòè÷å-

ñêèì èçëó÷åíèåì ñ äëèíîé âîëíû 620 íì è

íåñïåöèôè÷íûì äëÿ êðàñèòåëÿ èçëó÷åíèåì ñ

äëèíîé âîëíû 405 íì.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ
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Èññëåäîâàíèÿ ïðîâåäåíû â ëàáîðàòî-

ðèè âîñïðîèçâîäñòâà è àäàïòàöèè ñåëüñêî-

õîçÿéñòâåííûõ æèâîòíûõ Èíñòèòóòà ýêñïå-

ðåìåíòàëüíîé âåòåðèíàðèè Ñèáèðè è

Äàëüíåãî Âîñòîêà Ñèáèðñêîãî ôåäåðàëüíî-

ãî íàó÷íîãî öåíòðà àãðîáèîòåõíîëîãèé

Ðîññèéñêîé àêàäåìèè íàóê. Â ðàáîòå èñ-

ïîëüçîâàëè 0,02 è 0,1%-å ðàñòâîðû ìåòèëå-

íîâîãî ñèíåãî êðàñèòåëÿ â äèñòèëëèðîâàí-

íîé âîäå, èìåþùèå ñïåêòð ïîãëîùåíèÿ îï-

òè÷åñêîãî èçëó÷åíèÿ â äèàïàçîíå 618–

668 íì, äâà ïëàñòèí÷àòûõ ýëåêòðîäà, èçãî-

òîâëåííûõ èç OFC-ìåäè (áåñêèñëîðîäíîé)

ñ ïëîùàäüþ ïîãðóæàåìîé ïîâåðõíîñòè

1260 ìì2 êàæäûé, àíàëîãîâûé îñöèëëîãðàô

GW Instek GOS-6051 â ðåæèìå èçìåðåíèÿ

ïîñòîÿííîãî íàïðÿæåíèÿ. Èñïîëüçîâàëèñü

ñïåöèàëüíî ðàçðàáîòàííûå LED-îáëó÷àòå-

ëè ñ äëèíàìè âîëí 620 è 405 íì âûõîäíîé

ìîùíîñòüþ 3500 ìÂò êàæäûé. Ïîñëå âêëþ-

÷åíèÿ îáëó÷àòåëÿ ðåãèñòðèðîâàëè ïîêàçà-

íèÿ íà ýêðàíå îñöèëëîãðàôà êàæäûå 30 ñ.

Äëÿ èíèöèèðîâàíèÿ âûäåëåíèÿ ñâîáîäíûõ

ðàäèêàëîâ â ðàñòâîð ôîòîñåíñèáèëèçàòîðà

ïîñëå îáëó÷åíèÿ âíîñèëè íàâåñêó ìÿñî-

ïåïòîííîãî àãàðà (ÌÏÀ) ìàññîé 0,5 ã. Ìà-

òåìàòè÷åñêóþ îáðàáîòêó ïîëó÷åííûõ

ðåçóëüòàòîâ ïðîâîäèëè ñ ïîìîùüþ

Microsoft Excel 2003.
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Èçó÷åíèå àêòèâàöèè ôîòîñåíñèáèëèçàòîðà èçëó÷åíèåì ñ íåñïåöèôè÷íîé äëèíîé âîëíû



ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ

È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Àíàëèç äàííûõ èññëåäîâàíèé ïîêàçûâà-

åò ýôôåêòèâíîñòü àêòèâàöèè ôîòîñåíñèáè-

ëèçàòîðà îò åãî êîíöåíòðàöèè è äëèíû

âîëíû îïòè÷åñêîãî îáëó÷åíèÿ (ñì. òàáëè-

öó).

Äî îáëó÷åíèÿ ðàñòâîðà ìåòèëåíîâîãî ñè-

íåãî êðàñèòåëÿ íà ýëåêòðîäàõ, ïîìåùåííûõ

â íåãî, îòñóòñòâóåò ýëåêòðè÷åñêèé ïîòåíöè-

àë. Âîçäåéñòâèå íà ðàñòâîð ôîòîñåíñèáèëè-

çàòîðà îïòè÷åñêîãî èçëó÷åíèÿ ñîïðîâîæäàåò-

ñÿ ïîÿâëåíèåì ýëåêòðè÷åñêîãî íàïðÿæåíèÿ,

êîòîðîå ÷åðåç 9 ìèí äîñòèãàåò ñâîåãî ìàêñè-

ìóìà è ñîñòàâëÿåò 4,5 è 4,3 ìÂ â ðàñòâîðå ñ

êîíöåíòðàöèåé 0,02 % (îáëó÷åíèå ñ äëèíîé

âîëíû 620 è 405 íì ñîîòâåòñòâåííî). Â ðàñ-

òâîðå ñ êîíöåíòðàöèåé ôîòîñåíñèáèëèçàòî-

ðà 0,1 % ïîòåíöèàë íà ýëåêòðîäàõ äîñòèãàåò

4,0 è 2,0 ìÂ (îáëó÷åíèå ñ äëèíîé âîëíû 620

è 405 íì ñîîòâåòñòâåííî), ÷òî ñâèäåòåëüñò-

âóåò îá îáðàçîâàíèè â ðàñòâîðå ÷àñòèö ñ ðàç-

íîèìåííûìè ýëåêòðè÷åñêèìè çàðÿäàìè (èî-

íîâ, ñâîáîäíûõ ðàäèêàëîâ), âûçûâàþùèõ ïî-

ëÿðèçàöèþ ýëåêòðîäîâ. Ïðè îòêëþ÷åíèè îï-

òè÷åñêîãî èçëó÷åíèÿ ñ äëèíîé âîëíû 620 íì

ïîòåíöèàë íàïðÿæåíèÿ íà ìåäíûõ ýëåêòðî-

äàõ (â ðàñòâîðàõ ôîòîñåíñèáèëèçàòîðà ñ êîí-

öåíòðàöèåé 0,02 è 0,1 %) ñîõðàíÿåòñÿ â òå÷å-

íèå ïîñëåäóþùåãî âðåìåíè íàáëþäåíèÿ –

5 ìèí. Ïðè îòêëþ÷åíèè îïòè÷åñêîãî èçëó÷å-

íèÿ ñ äëèíîé âîëíû 405 íì, ýëåêòðè÷åñêèé

ïîòåíöèàë íà ýëåêòðîäàõ (â ðàñòâîðå ñ êîí-

öåíòðàöèåé ôîòîñåíñèáèëèçàòîðà 0,02 %)

óìåíüøàåòñÿ äî 1,5 ìÂ â òå÷åíèå 2 ñ è äî

0,2 ìÂ (â ðàñòâîðå ñ êîíöåíòðàöèåé ôîòî-
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Èçìåíåíèå íàïðÿæåíèÿ íà ýëåêòðîäàõ  â ðàñòâîðàõ ôîòîñåíñèáèëèçàòîðà ðàçíîé êîíöåíòðàöèè
ïðè ðàçëè÷íîì îïòè÷åñêîì îáëó÷åíèè, ìÂ

Âðåìÿ îò íà÷àëà
îïûòà (ìèí)

Êîíöåíòðàöèÿ ðàñòâîðà ôîòîñåíñèáèëèçàòîðà

0,02%-ÿ 0,1%-ÿ

äëèíà âîëíû, íì

620 405 620 405

0 0,0 0,0 0,0 0,0

0,5 0,3 4,0 0,0 1,0

1,0 0,7 4,0 0,25 1,25

1,5 1,1 4,0 0,25 1,3

2,0 1,5 4,0 0,5 1,35

2,5 1,8 4,0 0,75 1,4

3,0 2,1 4,0 1,0 1,45

3,5 2,4 4,1 1,05 1,5

4,0 2,7 4,1 1,1 1,55

4,5 3,0 4,1 1,2 1,6

5,0 3,25 4,15 1,3 1,65

5,5 3,5 4,15 1,4 1,7

6,0 3,75 4,15 1,5 1,75

6,5 4,1 4,2 2,0 1,8

7,0 4,35 4,2 2,5 1,85

7,5 4,5 4,2 3,0 1,9

8,0 4,5 4,25 3,5 2,0

8,5 4,5 4,25 4,0 2,0

9,0 4,5 4,3 4,0 2,0

9,5 4,5 4,3 4,0 2,0

10,0 4,5 4,3 4,0 2,0

Ïðè îòêëþ÷åíèè îáëó÷åíèÿ 4,5 1,5 4,0 0,2

Ïðè âíåñåíèè ÌÏÀ 40,0 17,0 9,0 3,0



ñåíñèáèëèçàòîðà 0,1 %) è óäåðæèâàåòñÿ íà

ýòîì çíà÷åíèè 5 ìèí.

Âíåñåíèå â îáëó÷àåìûé ðàñòâîð îðãàíè-

÷åñêîãî âåùåñòâà (íàâåñêà ÌÏÀ ìàññîé

0,5 ã) ñîïðîâîæäàåòñÿ óâåëè÷åíèåì íàïðÿ-

æåíèÿ íà ýëåêòðîäàõ äî 40,0; 17,0; 9,0; 3,0 ìÂ

âî âñåõ ãðóïïàõ ñîîòâåòñòâåííî. Äàííîå íà-

áëþäåíèå ñâèäåòåëüñòâóåò î âûäåëåíèè ñâî-

áîäíûõ ðàäèêàëîâ îðãàíè÷åñêèì âåùåñòâîì.

ÇÀÊËÞ×ÅÍÈÅ

Âîçäåéñòâèå íà ðàñòâîðû ôîòîñåíñèáè-

ëèçàòîðà ñïåöèôè÷íûì äëÿ íåãî îïòè÷åñêèì

èçëó÷åíèåì ñ äëèíîé âîëíû 620 íì è íåñïå-

öèôè÷íûì èçëó÷åíèåì ñ äëèíîé âîëíû

405 íì ñîïðîâîæäàåòñÿ ïîÿâëåíèåì íàïðÿ-

æåíèÿ íà ýëåêòðîäàõ, ÷òî ñâèäåòåëüñòâóåò î

åãî àêòèâàöèè êàê ñðåäñòâà âîçäåéñòâèÿ íà

óñëîâíî-ïàòîãåííûå ìèêðîîðãàíèçìû.

Îïòè÷åñêîå èçëó÷åíèå, ëåæàùåå â ñïåê-

òðå ïîãëîùåíèÿ ôîòîñåíñèáèëèçàòîðà

(620 íì), âûçûâàåò åãî ñòîéêóþ àêòèâàöèþ â

îòëè÷èå îò äðóãîãî èçëó÷åíèÿ (405 íì), ýô-

ôåêò îò êîòîðîãî âûðàæåí íåïîñðåäñòâåííî

âî âðåìÿ îáëó÷åíèÿ. Êîíöåíòðàöèÿ ðàñòâîðà

ôîòîñåíñèáèëèçàòîðà îêàçûâàåò íåïîñðåä-

ñòâåííîå âëèÿíèå íà ýôôåêòèâíîñòü àêòèâà-

öèè; òàê, â 0,02%-ì ðàñòâîðå ìåòèëåíîâîãî

ñèíåãî êðàñèòåëÿ îïèñàííûå ýôôåêòû áîëåå

âûðàæåíû, ÷åì â 0,1%-ì, ÷òî ìîæíî îáúÿñ-

íèòü ìåíüøåé îïòè÷åñêîé ïëîòíîñòüþ ïåð-

âîãî. Âíåñåíèå îðãàíè÷åñêîãî âåùåñòâà

(ÌÏÀ) ñîïðîâîæäàåòñÿ ðåçêèì óâåëè÷åíè-

åì íàïðÿæåíèÿ íà ýëåêòðîäàõ. Ìîæíî ïðåä-

ïîëîæèòü, ÷òî àêòèâàöèÿ ôîòîñåíñèáèëèçà-

òîðà in vitro ïðîòåêàåò â äâå ñòàäèè:

– âîçáóæäåíèÿ ìîëåêóë ôîòîñåíñèáèëè-

çàòîðà ïóòåì ñîîáùåíèÿ èì äîïîëíèòåëüíîé

ýíåðãèè îïòè÷åñêèì èçëó÷åíèåì;

– âçàèìîäåéñòâèÿ âîçáóæäåííûõ ìîëå-

êóë ôîòîñåíñèáèëèçàòîðà ñ îðãàíè÷åñêèì

âåùåñòâîì, ñîïðîâîæäàþùåãîñÿ èíòåíñèâ-

íûì âûäåëåíèåì ñâîáîäíûõ ðàäèêàëîâ è ïî-

ëÿðèçàöèåé ìåäíûõ ýëåêòðîäîâ ñîîòâåòñò-

âåííî.
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Results are given from studies in the field of photodynamic therapy on diagnosing and treating malignant

neoplasms. There was studied the efficiency of activation of 0.02% and 0.1% methylene blue solutions by

specific optical radiation with the wavelength of 620 nm and nonspecific optical radiation with the wavelength

of 405 nm. We used LED sources of monochrome unpolarized optical radiation with wavelengths of 620 nm

and 405 nm and output power of 3,500 milliwatts each. The efficiency of solution activation was evaluated by

voltage on copper electrodes immersed in the photosensitizer solution, which was measured by an analog

oscilloscope. The indices were recorded every 30 seconds until the maximum voltage on the electrodes was

reached, then 0.5 g of organic matter (meat peptone agar) was added to the activated photosensitizer solution.

Optical radiation with the wavelength of 620 nm was found to cause the stable activation of the photosensitizer,

in contrast to radiation with the wavelength of 405 nm, the effect of which was expressed directly during

irradiation. The concentration of the photosensitizer solution had a direct effect on the activation efficiency; so,

the activation in 0.2% methylene blue solution was more pronounced than that in 0.1%, which can be explained

by lower optical density of the former. The introduction of organic matter was accompanied by a sharp increase

in the voltage at the electrodes. Thus, optical radiation with the wavelength of 405 nm, which is nonspecific for

methylene blue as a photosensitizing dye, can be used to activate it.

Keywords: photodynamic therapy, methylene blue dye, optical radiation, free radicals, electric potential.
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