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Äàííàÿ ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì ÍÈÐ 
«Ìåõàí³çìè ðåàë³çàö³¿ àäàïòàö³éíî-êîìïåíñàòîðíèõ 
ðåàêö³é îðãàí³çìó çà óìîâ ðîçâèòêó ð³çíèõ 
ïàòîëîã³é», øèôð 11ÁÔ036-01. 

Âñòóïëåíèå. Èíòåðåñ ìåäèöèíû èìåííî ê ïðå-
ïàðàòàì ëå÷åáíûõ ãðèáîâ ñâÿçàí ñ ïîÿâëåíèåì íàó÷-
íûõ äàííûõ îá èõ óíèêàëüíîì èììóíîìîäóëÿòîðíîì 
äåéñòâèè [3]. Â òå÷åíèå äëèòåëüíîãî ïåðèîäà èçó÷å-
íèÿ ëå÷åáíûõ ãðèáîâ (50 ëåò èçó÷àëè äåéñòâèå ãðèáà 
ëèí÷æè è 30 ëåò – äåéñòâèå ãðèáà êîðäèöåïñ) ó÷å-
íûìè èç íèõ áûëè âûäåëåíû îòäåëüíûå âåùåñòâà, 
êîòîðûå îáëàäàþò âàæíûìè ñâîéñòâàìè. Ãðèáû êîð-
äèöåïñ êèòàéñêèé (Cordyceps sinensis) è ëèí÷æè (òðó-
òîâèê ëàêèðîâàííûé, Ganoderma lucidum) ÿâëÿþòñÿ 
ìîùíûìè áèîýíåðãåòè÷åñêèìè èììóíîìîäóëÿòî-
ðàìè áûñòðîãî äåéñòâèÿ, îáëàäàþò îáùåóêðåïëÿþ-
ùèì äåéñòâèåì, ñïîñîáñòâóþò óãíåòåíèþ ðàçâèòèÿ 
îïóõîëè è ïðåäîòâðàùàþò ðàñïðîñòðàíåíèå ìåòà-
ñòàçîâ [3]. Ñ÷èòàåòñÿ, ÷òî ïðîòèâîîïóõîëåâàÿ àêòèâ-
íîñòü êîðäèöåïñà ðåàëèçóåòñÿ íå çà ñ÷åò ïðÿìîãî 
öèòîòîêñè÷åñêîãî äåéñòâèÿ íà îïóõîëåâûå êëåòêè, à 
â ðåçóëüòàòå èììóíîìîäóëÿòîðíîãî äåéñòâèÿ [11], â 
òî âðåìÿ êàê ïðîòèâîîïóõîëåâàÿ àêòèâíîñòü ëèí÷æè 
ðåàëèçóåòñÿ âñëåäñòâèå êàê èììóíîìîäóëÿòîðíîãî 
äåéñòâèÿ, òàê è ïðÿìîãî öèòîòîêñè÷åñêîãî äåéñòâèÿ 
íà îïóõîëåâûå êëåòêè [8]. 

Øèðîêîìó ñïåêòðó êëåòîê îðãàíèçìà ñâîéñòâåí-
íî öèòîòîêñè÷åñêîå äåéñòâèå, êîòîðîå ðåàëèçóåòñÿ 
çà ñ÷åò ïðîäóêöèè àêòèâíèõ ôîðì êèñëîðîäà. Ñðåäè 
òàêèõ êëåòîê îñîáåííîå çíà÷åíèå èìåþò ìàêðîôà-
ãè, êîòîðûå ëîêàëèçîâàíû ïðåèìóùåñòâåííî â òêà-
íÿõ [1,7,10]. Â îòâåò íà ôàãîöèòîç ïàòîãåíîâ ëèáî 
íà êîíòàêò ñ ðàñòâîðèìûìè ïàòîãåí-àññîöèèðîâàí-
íûìè ìîëåêóëàìè, à òàêæå ïðîâîñïàëèòåëüíûìè 
öèòîêèíàìè, ó ìàêðîôàãîâ ðàçâèâàåòñÿ ñèñòåìà 
ðåàêöèé, êîòîðàÿ èìååò îáùåå íàçâàíèå «êèñëî-
ðîäíûé âçðûâ», è â ðåçóëüòàòå êîòîðîé îáðàçóåòñÿ 
ìîíîâàëåíòíîå ïðîèçâîäíîå ìîëåêóëÿðíîãî êèñëî-
ðîäà – ñóïåðîêñèä-àíèîí. Ñëåäñòâèåì ñëåäóþùèõ 
ðåàêöèé ÿâëÿåòñÿ îáðàçîâàíèå äðóãèõ òîêñè÷åñêèõ 
ìåòàáîëèòîâ, òàêèõ êàê ïåðåêèñü âîäîðîäà, ãèïîõ-
ëîðèñòàÿ êèñëîòà (ÍÎÑ²), ãèäðîêñèë-ðàäèêàë è ñèí-
ãëåòíûé êèñëîðîä [9,5]. 

Öåëüþ äàííîé ðàáîòû áûëî èññëåäîâàòü 
âëèÿíèå ñðåäñòâà «Êîðäèöåïñ è Ëèí÷æè» íà 

êèñëîðîä-çàâèñèìûé ìåòàáîëèçì ïåðèòîíåàëü-
íèõ ìàêðîôàãîâ ìûøåé è ìîíîíóêëåàðîâ êðîâè 
÷åëîâåêà. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Ïîëó÷åíèå 
ìîíîíóêëåàðîâ ïåðèôåðè÷åñêîé êðîâè ÷åëîâåêà 
ïðîâîäèëè ìåòîäîì öåíòðèôóãèðîâàíèÿ â ãðàäè-
åíòå ïëîòíîñòè [2]. Êðîâü äîíîðà ðàçâîäèëè âäâîå 
çàáóôåðåíûì ðàñòâîðîì Õåíêñà (ðÍ 7,2). Ðàçâåäåí-
íóþ êðîâü íàñëàèâàëè íà ñìåñü ôèêîëë-âåðîãðà-
ôèíà (ρ = 1,078) è öåíòðèôóãèðîâàëè 40 ìèíóò ïðè 
400g. Áåëîå êîëüöî â èíòåðôàçå ìåæäó ïëàçìîé è 
ãðàäèåíòîì çàáèðàëè, òðèæäû îòìûâàëè çàáóôå-
ðåííûì ðàñòâîðîì Õåíêñà ïî 5 ìèíóò ïðè 200g. 

Äëÿ òîãî, ÷òîáû ïîëó÷èòü ïåðèòîíåàëüíå ìàêðî-
ôàãè ìûøåé, æèâîòíûì â áðþøíóþ ïîëîñòü ââî-
äèëè ïî 5 ìë ñðåäû Õåíêñà è ïðîâîäèëè ìàññàæ 
ïåðåäíåé ñòåíêè áðþøíîé ïîëîñòè. Ïîòîì îòáèðà-
ëè îáðàçîâàâøóþñÿ ñóñïåíçèþ êëåòîê, è îòìûâàëè 
êëåòêè (1500 îá/ìèí, 10 ìèí) [2]. Îñàäîê ðåñóñïåí-
äèðîâàëè â 1 ìë ñðåäû Õåíêñà è äîâîäèëè êîíå÷-
íóþ êîíöåíòðàöèþ êëåòîê äî 3õ106 êëåòîê/ìë. Êî-
ëè÷åñòâî æèçíåñïîñîáíûõ êëåòîê ïîäñ÷èòûâàëè çà 
ñòàíäàðòíîé ìåòîäèêîé, èñïîëüçóÿ ñóïðàâèòàëüíîå 
îêðàøèâàíèå òðèïàíîâûì ñèíèì. 

Ôóíêöèîíàëüíóþ àêòèâíîñòü êëåòîê îïðåäåëÿëè 
ïî âîññòàíîâëåíèþ íèòðîñèíåãî òåòðàçîëèÿ (ÍÑÒ-
òåñò) [6]. 100 ìêë êëåòîê ïåðèòîíåàëüíîãî ýêññóäàòà 
âíîñèëè â ïëîñêîäîííûé ïëàíøåò â êîíöåíòðàöèè 
3õ105 êëåòîê â ëóíêó. Â îïûòàõ èñïîëüçîâàëè ãîòî-
âîå ñðåäñòâî «Êîðäèöåïñ è Ëèí÷æè» (ïðîèçâîäñòâà 
êîìïàíèè McAster, Óêðàèíà, Ñåðòèôèêàòû UA. 1.003. 
X7862-13 îò 17.07.2013 ã.; UA. 1.003. Õ001638-13 îò 
15.02.2013 ã.; UA. 1.003. Õ001637-13 îò 15.02.2013 ã.) 
â æèäêîì âèäå. Ãîòîâèëè âîäíûå ðàñòâîðû ñðåäñòâà 
â òðåõ êîíöåíòðàöèÿõ: 50 ìêã/ìë, 100 ìêã/ìë è 200 
ìêã/ìë. Â îïûòíûå ëóíêè âíîñèëè ïî 20 ìêë ðàñ-
òâîðà ñðåäñòâà. Èíêóáèðîâàëè â òå÷åíèå 30 ìèíóò 
ïðè 370Ñ äëÿ îáåñïå÷åíèÿ àäãåçèè ìàêðîôàãîâ ê 
ïîâåðõíîñòè ïëàñòèêà. Â ïðîáû äîáàâëÿëè 0,01 ìë 
ÍÑÒ â êîíöåíòðàöèè 5 ìêã/ìë, è èíêóáèðîâàëè 15 
ìèíóò ïðè 370Ñ. Ïîñëå ÷åãî îñàæäàëè êëåòêè öåí-
òðèôóãèðîâàíèåì ïðè 1500 îá/ìèí â òå÷åíèå 10 
ìèíóò. Ñóïåðíàòàíò îòáèðàëè. Ðåàêöèþ âîññòàíîâ-
ëåíèÿ ÍÑÒ îñòàíàâëèâàëè äîáàâëåíèåì 0,1 ìë 2Ì 
ÊÎÍ + 0,1 ìë 50 % ðàñòâîðà äèìåòèëñóëüôîêñèäà. 
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Îïòè÷åñêóþ ïëîòíîñòü äèôîðìàçàíà îïðåäåëÿëè 
íà ìèêðîïëåéòôîòîìåòðå òèïà «Reader» ïðè äëèíå 
âîëíû 630 íì. Äëÿ îïðåäåëåíèÿ âåðîÿòíîñòè îò-
ëè÷èÿ ïîêàçàòåëåé ìåæäó îïûòîì è êîíòðîëåì èñ-
ïîëüçîâàëè t-êðèòåðèé Ñòüþäåíòà [4]. 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Ìîíîíóêëåàðíûå ôàãîöèòû ìîãóò áûòü öèòîòîê-
ñè÷åñêèìè ëèáî öèòîñòàòè÷åñêèìè äëÿ øèðîêîãî 
ñïåêòðà îïóõîëåâûõ êëåòîê-ìèøåíåé ðàçëè÷íîé 
ïðèðîäû, äåéñòâóÿ íåïîñðåäñòâåííî, îïîñðåäîâàí-
íî èëè ÷åðåç äðóãèå ìîëåêóëÿðíî-êëåòî÷íûå ìåõà-
íèçìû. Àêòèâèðîâàííûå ìàêðîôàãè îñóùåñòâëÿþò 
ïðîòèâîîïóõîëåâîå äåéñòâèå, ñåêðåòèðóÿ ðÿä ðàñ-
òâîðèìûõ ôàêòîðîâ, òàêèõ êàê ïðîäóêòû ìåòàáîëèç-
ìà Î

2
, êîòîðûå îáëàäàþò ìîùíûì áàêòåðèöèäíûì è 

öèòîòîêñè÷åñêèì äåéñòâèåì. Â ïðîöåññå êàíöåðî-
ãåíåçà öèòîòîêñè÷íîñòü ìîíîíóêëåàðíûõ ôàãîöè-
òîâ óãíåòàåòñÿ ïî ìåðå ðîñòà îïóõîëè. Êðîìå òîãî, 
îïóõîëåîïîñðåäîâàííàÿ àëüòåðíàòèâíàÿ àêòèâàöèÿ 
îïóõîëåàññîöèèðîâàííûõ ìàêðîôàãîâ ñïîñîáñòâó-
åò îïóõîëåâîé ïðîãðåññèè. 

Ïðèìåíåíèå ñðåäñòâà âî âñåõ êîíöåíòðàöèÿõ 
âûçûâàëî çíà÷èòåëüíîå ïîâûøåíèå êèñëîðîä-çà-
âèñèìîãî ìåòàáîëèçìà ìîíîíóêëåàðîâ ïåðèôåðè-
÷åñêîé êðîâè ÷åëîâåêà ïî ñðàâíåíèþ ñ êîíòðîëåì 
(ðèñ. 1). 

Ïðè èñïîëüçîâàíèè ñðåäñòâà â êîíöåíòðàöèè 50 
ìêã/ìë íàáëþäàëîñü ïîâûøåíèå ñïîíòàííîãî ìå-
òàáîëèçìà ìîíîíóêëåàðîâ ïåðèôåðè÷åñêîé êðîâè 
÷åëîâåêà â 20 ðàç ïî ñðàâíåíèþ ñ êîíòðîëåì. Äî-
áàâëåíèå ñðåäñòâà â êîíöåíòðàöèè 100 ìêã/ìë ïðè-
âîäèëî ê óâåëè÷åíèþ ýòîãî ïîêàçàòåëÿ â 22 ðàçà, íî 
ìåæäó ñîáîé âëèÿíèå ýòèõ êîíöåíòðàöèé äîñòîâåð-
íî íå îòëè÷àëîñü. Ìàêñèìàëüíî ýôôåêòèâíîé äëÿ 
àêòèâàöèè «êèñëîðîäíîãî âçðûâà» ýòèõ êëåòîê îêà-
çàëàñü êîíöåíòðàöèÿ ñðåäñòâà 200 ìêã/ìë – â 50 ðàç 
ïî ñðàâíåíèþ ñ êîíòðîëåì è â 2 ðàçà ïî ñðàâíåíèþ ñ 
äðóãèìè êîíöåíòðàöèÿìè ñðåäñòâà. 

Ðåàêöèÿ ìàêðîôàãîâ ìûøåé íà äîáàâëåíèå 
ñðåäñòâà áûëà ïîäîáíîé ê òàêîâîé ó ìîíîíóêëåàðîâ 
ïåðèôåðè÷åñêîé êðîâè ÷åëîâåêà (ðèñ. 2). 

Ââåäåíèå ñðåäñòâà â êîíöåíòðàöèè 50 ìêã/ìë 
ïðèâîäèëî ê ïîâûøåíèþ êèñëîðîä-çàâèñèìîãî ìå-
òàáîëèçìà â 14 ðàç ïî ñðàâíåíèþ ñ êîíòðîëåì. Íàè-
áîëåå ýôôåêòèâíûìè îêàçàëèñü êîíöåíòðàöèè 100 
è 200 ìêã/ìë, ïðè èñïîëüçîâàíèè êîòîðûõ íàáëþäà-
ëîñü ïîâûøåíèå ìåòàáîëèçìà ìàêðîôàãîâ â 19 è 18 
ðàç, ñîîòâåòñòâåííî, ïî ñðàâíåíèþ ñ êîíòðîëåì, è 
äîñòîâåðíîå ïîâûøåíèå ïî ñðàâíåíèþ ñ ââåäåíèåì 
ñðåäñòâà â êîíöåíòðàöèè 50 ìêã/ìë. 

Âûâîä. Ñðåäñòâî «Êîðäèöåïñ è Ëèí÷æè» îñó-
ùåñòâëÿëî ñòèìóëèðóþùåå âëèÿíèå íà êèñëîðîä-
çàâèñèìûé ìåòàáîëèçì ïåðèòîíåàëüíûõ ìàêðî-
ôàãîâ ìûøåé è ìîíîíóêëåàðíûõ ëåéêîöèòîâ êðîâè 
÷åëîâåêà. Äëÿ ìîíîöèòîâ êðîâè ÷åëîâåêà íàèáîëåå 
ýôôåêòèâíîé áûëà äîçà 200 ìêã/ìë, êîòîðàÿ âûçû-
âàëà óñèëåíèå êèñëîðîä-çàâèñèìîãî ìåòàáîëèçìà 
â 50 ðàç ïî ñðàâíåíèþ ñ êîíòðîëåì. Íàèáîëåå ýô-
ôåêòèâíûìè äîçàìè, ñòèìóëèðóþùèìè «êèñëîðîä-
íûé âçðûâ» ïåðèòîíåàëüíûõ ìàêðîôàãîâ ìûøåé, 
îêàçàëèñü 100 è 200 ìêã/ìë, êîòîðûå óñèëèâàëè 
êèñëîðîä-çàâèñèìûé ìåòàáîëèçì â 19 è 18 ðàç ñî-
îòâåòñòâåííî. Òàêèì îáðàçîì, ñðåäñòâî «Êîðäè-
öåïñ è Ëèí÷æè» îêàçàëîñü âåñüìà ýôôåêòèâíûì 
ñòèìóëÿòîðîì êèñëîðîä-çàâèñèìîãî ìåòàáîëèçìà 
ôàãîöèòîâ ÷åëîâåêà è ìûøåé. Ó÷èòûâàÿ âàæíîñòü 
öèòîòîêñè÷åñêîé ôóíêöèè ìîíîíóêëåàðíûõ ôàãîöè-
òîâ ïðè îïóõîëåâîì ïðîöåññå, «Êîðäèöåïñ è Ëèí÷-
æè» ÿâëÿåòñÿ ïåðñïåêòèâíûì ñðåäñòâîì äëÿ èììó-
íîìîäóëÿòîðíîé òåðàïèè ðàêîâûõ çàáîëåâàíèé. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. Â 
äàëüíåéøåì öåëåñîîáðàçíûì ÿâëÿåòñÿ ïðîâåäåíèå 
èññëåäîâàíèé in vivo èììóíîìîäóëèðóþùåãî è ïðî-
òèâîîïóõîëåâîãî äåéñòâèÿ ñðåäñòâà «Êîðäèöåïñ è 
Ëèí÷æè». 

Ðèñ. 1. Âëèÿíèå ñðåäñòâà «Êîðäèöåïñ è Ëèí÷æè» íà 
êèñëîðîä-çàâèñèìûé ìåòàáîëèçì ìîíîíóêëåàðîâ 

ïåðèôåðè÷åñêîé êðîâè ÷åëîâåêà. 
1 – êîíòðîëü; 2 – ñðåäñòâî «Êîðäèöåïñ è Ëèí÷æè» â êîí-

öåíòðàöèè 50 ìêã/ìë; 3 – ñðåäñòâî «Êîðäèöåïñ è Ëèí÷æè» 
â êîíöåíòðàöèè 100 ìêã/ìë; 4 – ñðåäñòâî «Êîðäèöåïñ è 

Ëèí÷æè» â êîíöåíòðàöèè 200 ìêã/ìë. 

Ïðèìå÷àíèå: * – ð < 0,05 ïî ñðàâíåíèþ ñ êîíòðîëåì. 

 

 

 

Ðèñ. 2. Âëèÿíèå ñðåäñòâà «Êîðäèöåïñ è Ëèí÷æè» íà 
êèñëîðîä-çàâèñèìûé ìåòàáîëèçì ïåðèòîíåàëüíûõ 

ìàêðîôàãîâ ìûøåé. 
1 – êîíòðîëü; 2 – ñðåäñòâî «Êîðäèöåïñ è Ëèí÷æè» â êîí-

öåíòðàöèè 50 ìêã/ìë; 3 – ñðåäñòâî «Êîðäèöåïñ è Ëèí÷æè» 
â êîíöåíòðàöèè 100 ìêã/ìë; 4 – ñðåäñòâî «Êîðäèöåïñ è 

Ëèí÷æè» â êîíöåíòðàöèè 200 ìêã/ìë. 

Ïðèìå÷àíèå: * – ð < 0,05 ïî ñðàâíåíèþ ñ êîíòðîëåì. 



Â³ñíèê ïðîáëåì á³îëîã³¿ ³ ìåäèöèíè – 2014 – Âèï. 4, Òîì 2 (114) 143

ÊË²Í²×ÍÀ ÒÀ ÅÊÑÏÅÐÈÌÅÍÒÀËÜÍÀ ÌÅÄÈÖÈÍÀ

Ëèòåðàòóðà
1. ²ìóíîëîã³ÿ / [Âåðøèãîðà À. Þ. ³ ñï³âàâò.]. – Ê. : Âèùà øê., 2005. – 599 ñ. 
2. Èììóíîëîãè÷åñêèå ìåòîäû / Ïîä ðåä. Ã. Ô. Ôðèìåëÿ ; ïåð. ñ íåì. – Ì. : Ìåäèöèíà. – 1987. – 472 ñ. 
3. Ïåðåâîçíèêîâà Í. È. Ðîëü ÁÀÄ íà îñíîâå ýôôåêòèâíûõ òðàâÿíûõ ôîðìóë (èç èñòîðèè òèáåòñêîé ìåäèöèíû) / 

Í. È. Ïåðåâîçíèêîâà, Å. Ì. Êðåïñ, Ë. Í. Øåðñòþê // Â³ñíèê Ïîëòàâñüêî¿ äåðæàâíî¿ àãðàðíî¿ àêàäåì³¿. – 2009. – ¹ 1. – 
Ñ. 175–178. 

4. Ñòàòèñòè÷åñêèé àíàëèç ìåäèöèíñêèõ äàííûõ / Î. Þ. Ðåáðîâà. – Ìîñêâà : ÌåäèàÑôåðà. – 2002. – 312 ñ. 
5. Forman H. J. Signaling by the respiratory burst in macrophages / H. J. Forman, M. Torres // IUBMB Life. – 2001. – ¹ 51 (6). 

– P. 365–371. 
6. Freeman R. Technique for the performance of the nitro-blue tetrazolium (NBT) test / R. Freeman, B. King // J. Clin. Pathol. – 

1972. – Vol. 25 (10). – P. 912–914. 
7. Iles K. E. Macrophage signaling and respiratory burst / K. E. Iles, H. J. Forman // Immunol. Res. – 2002. – ¹ 26 (1-3). – 

P. 95–105. 
8. Lin Z. B. Progress of studies on the antitumor activity and immunomodulating effect of Ganoderma / Z. B. Lin // J. Peking. Univ. 

(Health Sci). – 2002. – Vol. 34. – P. 493–498. 
9. Moilanen E. Nitric oxide in inflammation and immune response / E. Moilanen, H. Vapaatalo // Ann. Med. – 1995. – ¹ 27 (3). 

– P. 359–367. 
10. Tan B. H. Macrophages acquire neutrophil granules for antimicrobal activity against intracellular pathogens / B. H. Tan, 

C. Meincen, M. Bastian [et al.] // J. Immunol. – 2006. – ¹ 177. – P. 1864–1871. 
11. Yoshida J. Antitumor activity of an extract of Cordyceps sinensis (Berk.) Sacc. against murine tumor cell lines / J. Yoshida, 

S. Takamura, N. Yamaguchi [et al.] // Jpn. J. Exp. Med. – 1989. – Vol. 59 (4). – P. 157–161. 

ÓÄÊ 612. 017. 582. 284. 
ÂÈÂ×ÅÍÍß Ä²¯ ÇÀÑÎÁÓ «ÊÎÐÄ²ÖÅÏÑ ² Ë²Í×Æ²» ÍÀ ÊÈÑÍÅ-ÇÀËÅÆÍÈÉ ÌÅÒÀÁÎË²ÇÌ ÏÅÐÈÒÎÍÅ-

ÀËÜÍÈÕ ÌÀÊÐÎÔÀÃ²Â ÌÈØÅÉ ² ÌÎÍÎÍÓÊËÅÀÐ²Â ÏÅÐÈÔÅÐÈ×ÍÎ¯ ÊÐÎÂ² ËÞÄÈÍÈ
Ìàêàðåíêî Î. Ì., Ðóäèê Ì. Ï., Ïîçóð Â. Â., Ñâÿòåöüêà Â. Ì., Äîâãèé Ð. Ñ. 
Ðåçþìå. Êîðä³öåïñ êèòàéñüêèé òà òðóòîâèê ëàêîâàíèé º ïåðñïåêòèâíèìè ë³êóâàëüíèìè ãðèáàìè, 

îêðåì³ ðå÷îâèíè ÿêèõ ìîæóòü ãàëüìóâàòè ðîçâèòîê ïóõëèíè ³ ìåòàñòàçóâàííÿ, çîêðåìà ³ çàâäÿêè ¿õí³ì 
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áóòè êîðèñíîþ äëÿ òåðàï³¿ ðàêîâèõ çàõâîðþâàíü. Çàñòîñóâàííÿ 200 ìêã/ìë çàñîáó âèêëèêàëî ï³äâèùåííÿ 
êèñåíü-çàëåæíîãî ìåòàáîë³çìó ìîíîíóêëåàð³â êðîâ³ ëþäèíè â 50 ðàç³â, â òîé ÷àñ ÿê ó ïåðèòîíåàëüíèõ 
ìàêðîôàã³â ìèøåé àíàëîã³÷íà äîçà çàñîáó ï³äâèùóâàëà êèñíå-çàëåæíèé ìåòàáîë³çì ó 18 ðàç³â ó ïîð³âíÿíí³ 
ç êîíòðîëåì. Íàéåôåêòèâí³øîþ äëÿ ìàêðîôàã³â ìèøåé áóëà äîçà 100 ìêã/ìë, çàñòîñóâàííÿ ÿêî¿ âèêëèêàëî 
ï³äâèùåííÿ êèñíå-çàëåæíîãî ìåòàáîë³çìó â 19 ðàç³â ó ïîð³âíÿíí³ ç êîíòðîëåì. 
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ìè, îòäåëüíûå âåùåñòâà êîòîðûõ ñïîñîáíû òîðìîçèòü ðàçâèòèå îïóõîëè è ìåòàñòàçèðîâàíèå, â ÷àñòíîñòè è 
áëàãîäàðÿ èììóíîìîäÿòîðíûì ñâîéñòâàì. Èçâåñòíî, ÷òî ìíîãèå êëåòêè îðãàíèçìà îñóùåñòâëÿþò öèòîòîê-
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÷åëîâåêà â 50 ðàç, â òî âðåìÿ êàê ó ïåðèòîíåàëüíûõ ìàêðîôàãîâ ìûøåé àíàëîãè÷íàÿ äîçà ñðåäñòâà ïîâû-
øàëà êèñëîðîä-çàâèñèìûé ìåòàáîëèçì â 18 ðàç ïî ñðàâíåíèþ ñ êîíòðîëåì. Íàèáîëåå ýôôåêòèâíîé äëÿ 
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Study on the Influence of Medicine «Cordyceps and Lingzhi» on the Oxygen Dependent Metabolism of 

Murine Peritoneal Macrophages and Human Peripheral Blood Mononuclear Cells
Makarenko A. N., Rudyk M. P., Pozur V. V., Svyatetska V. N., Dovgiy R. S. 
Abstract. Medicine interest to the preparations of higher mushrooms is connected with the appearance of 

scientific data about their unique immunomodulatory action. During a long period of medicinal mushrooms 
investigation scientists obtained substances with important biological and pharmacological properties. Mushrooms 
Cordyceps sinensis and Ganoderma lucidum act as powerful immunomodulators, which inhibit development 
and prevent dissemination of tumors. It is considered that antitumor activity of Cordyceps is determined by 
immunomodulatory action, whereas antitumor activity of Ganoderma is connected with both immunomodulatory 
and direct cytotoxicity against tumor cells. 

A lot of human cells, particularly macrophages, possess cytotoxicity mediated by production of reactive oxygen 
species. After phagocytosis of pathogens macrophages develop a system of reactions, called “respiratory burst”, 
the result of which is the formation of superoxide anion. Next reactions lead to formation of other toxic metabolites, 
such as hydrogen peroxide, hypochlorous acid and singlet oxygen. 

The aim of our work is to investigate influence of medicine “Cordyceps & LingZhi” on the oxygen-dependent 
metabolism of murine peritoneal macrophages and human blood mononuclear cells. 

Human blood mononuclear cells obtained by centrifugation in ficoll-verographine gradient. Murine peritoneal 
macrophages obtained by the following procedure. 5 ml of Hank’s medium were injected into the abdominal cav-
ity, and then anterior wall of abdominal cavity was massaged. Generated suspension of cells was taken away and 
centrifugated at 1500 rpm during 10 minutes. Sediment was resuspended in 1 ml of Hank’s medium and diluted the 
final cell concentration to 3x106 cells/ml. The number of vital cells counted by standart methodic, using supravital 
staining by trypan blue. 

In experiments liquid medicine “Cordyceps & LingZhi” (McAster, Ukraine, Certificates UA.1.003. X7862-13 from 
17.07.2013; UA.1.003.Õ001638-13 from 15.02.2013; UA.1.003. Õ001637-13 from 15.02.2013) was used. We pre-
pared water solutions of medicine in 3 concentrations: 50 mkg/ml, 100 mkg/ml, 200 mkg/ml. 20 mkl of medicine 
solution added to each experimental well of 96-well microplate. Functional activity of cells was determined by re-
duction of nitroblue tetrazolium (NBT-test). For the determination of statistic reliability of differences between ex-
periment and control Student’s t-test was used. 

Mononuclear phagocytes may act as cytotoxic or cytostatic for the wide specter of tumor cells, acting directly of 
mediated by another cellular and molecular mechanisms. Activated macrophages realize their antitumor action by 
secretion of different soluble factors, such as products of oxygen metabolism, which possess powerful bactericidal 
and cytotoxic properties. During carcinogenesis mononuclear phagocytes cytotoxicity is inhibited as the result of 
tumor growth. Furthermore, alternative activation of tumor-associated macrophages promotes tumor progression. 

Application of 50 mkg/ml medicine results in 20-fold increase of spontaneous oxygen-dependent metabolism 
of human peripheral blood mononuclear cells as compared to control. 100 mkg/ml of medicine increased this index 
by 22 times, but as compared to another concentrations there was no difference. 200 mkg/ml of medicine was the 
most effective and activated “respiratory burst” of these cells by 50 times as compared to control and in 2 times as 
compared to another concentrations of medicine. 

Reaction of murine peritoneal macrophages was similar to those of Application of 50 mkg/ml medicine resulted 
in 14-fold increase of peritoneal macrophages oxygen-dependent metabolism as compared to control. The most 
effective doses were 100 and 200 mkg/ml, which increased oxygen-dependent metabolism in 19 and 18 times, 
respectively, as compared to control, and reliable increase as compared to 50 mkg/ml of medicine. 

Thus, medicine “Cordyceps & LingZhi” is very effective stimulator of human and murine phagocytes. With regard 
to importance of cytotoxic function of mononuclear phagocytes at tumor growth, “Cordyceps & LingZhi” is the per-
spective medicine for immunomodulatory therapy of cancer. 

Keywords: “ Cordyceps & LingZhi “, oxygen-dependent metabolism, peritoneal macrophages, blood mono-
nuclear cells. 
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