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Ïîêàçàíî, ÷òî ñèíòåòè÷åñêèé êàííàáèíîèä WIN 55,212-2 â óñëîâèÿõ in vitro äîçîçà-

âèñèìî ñíèæàåò âûðàáîòêó TNF-� ìîíîíóêëåàðíûìè êëåòêàìè ÷åëîâåêà, ñòèìóëèðî-

âàííûìè ëèïîïîëèñàõàðèäîì Escherichia coli (ËÏÑ). Íàèáîëåå ñóùåñòâåííîå èíãèáè-

ðóþùåå âëèÿíèå íà ñèíòåç TNF-� WIN 55,212-2 îêàçûâàåò â êîíöåíòðàöèè 10 ìêÌ.
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ÂÂÅÄÅÍÈÅ

Öèòîêèíû ÿâëÿþòñÿ îäíèìè èç ñàìûõ âàæíûõ ó÷àñò-

íèêîâ â âîñïàëèòåëüíûõ ïðîöåññàõ â îðãàíèçìå. Îäíèì

èç ïåðâûõ ïðè âîñïàëèòåëüíîé ðåàêöèè âûðàáàòûâàåòñÿ

ôàêòîð íåêðîçà îïóõîëè (TNF-�) [2, 7]. Â ðÿäå èññëåäî-

âàíèé ïîêàçàíî, ÷òî ëèãàíäû êàííàáèíîèäíûõ ðåöåïòî-

ðîâ ïðîÿâëÿþò ïðîòèâîâîñïàëèòåëüíûé ýôôåêò, ìîäó-

ëèðóÿ èììóííûé îòâåò in vitro è in vivo. Â íàñòîÿùåå

âðåìÿ âûäåëåíû äâà òèïà êàííàáèíîèäíûõ ðåöåïòîðîâ.

Ðåöåïòîð ïåðâîãî òèïà (ÑÂ1) ó÷àñòâóåò â ðåãóëÿöèè ïðî-

öåññîâ äâèæåíèÿ, ïàìÿòè, ôîðìèðîâàíèè ýìîöèé è áî-

ëåâîé ÷óâñòâèòåëüíîñòè, à òàêæå â ðåãóëÿöèè âåãåòàòèâ-

íûõ ôóíêöèé îðãàíèçìà, òîãäà êàê ðåöåïòîð âòîðîãî

òèïà (CB2) ñâÿçàí ñ ìîäóëÿöèåé èììóíîêîìïåòåíòíûõ

êëåòîê. ÑÂ2 ðåöåïòîð îáíàðóæåí íà Â-ëèìôîöèòàõ, ìî-

íîöèòàõ è ïîëèìîðôíî-ÿäåðíûõ ëåéêîöèòàõ, íèçêèé

óðîâåíü îòìå÷åí íà CD8 è CD4 ëèìôîöèòàõ [3, 8, 9, 13].

Â òî æå âðåìÿ ïîëó÷åíû äàííûå î òîì, ÷òî ÑÂ1, òàê æå

êàê ÑÂ2 ðåöåïòîð, ó÷àñòâóåò â ïåðåêëþ÷åíèè Òõ-1 îòâå-

òà íà Òõ-2 ïîñðåäñòâîì èçìåíåíèÿ ñîîòíîøåíèÿ âûðàáà-

òûâàåìûõ èììóíîêîìïåòåíòíûìè êëåòêàìè öèòîêèíîâ.

WIN 55,212-2 — ñèíòåòè÷åñêèé êàííàáèíîèä, îòíîñÿ-

ùèéñÿ ê ñåìåéñòâó àìèíîàëêèëèíäîëîâ, äåìîíñòðèðóåò

ñðîäñòâî ê êàííàáèíîèäíûì ðåöåïòîðàì îáîèõ òèïîâ, ñ

íåáîëüøèì ïðåäïî÷òåíèåì ê ÑÂ2 [7, 8]. Â ëèòåðàòóðå

âñòðå÷àåòñÿ îïèñàíèå êàê ñòèìóëèðóþùåãî, òàê è èíãè-

áèðóþùåãî äåéñòâèÿ ëèãàíäîâ êàííàáèíîèäíûõ ðåöåï-

òîðîâ íà ïðîäóêöèþ ïðîâîñïàëèòåëüíûõ öèòîêèíîâ [10,

12, 14]. Ïî-âèäèìîìó, ïîäîáíûå ïðîòèâîðå÷èÿ â ðåçóëü-

òàòàõ ñâÿçàíû ñ óñëîâèÿìè ïðîâåäåíèÿ ýêñïåðèìåíòîâ, â

òîì ÷èñëå ñ ïðèìåíåíèåì ðàçëè÷íûõ äîç âåùåñòâ. Öå-

ëüþ íàøåãî èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå äîçîçàâèñè-

ìîãî âëèÿíèÿ àãîíèñòà êàííàáèíîèäíûõ ðåöåïòîðîâ

WIN 55,212-2 íà âûðàáîòêó TNF-� ìîíîíóêëåàðàìè ïå-

ðèôåðè÷åñêîé êðîâè.

ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈß

Â ðàáîòå èñïîëüçîâàëè ñèíòåòè÷åñêèé àãîíèñò êàííàáèíî-
èäíûõ ðåöåïòîðîâ WIN 55,212-2 (R(+)-[2,3-dihy-dro-5-met-
hyl-3-[(morpholinyl)methyl] pyrrolo [1,2,3-de]-1,4-benzoxa-
zin-yl]-(1-naphthalenyl) methadone mesylate) ôèðìû SIGMA-RBI
(“St. Louis”, ÑØÀ). Ýêñïåðèìåíòû ïî èçó÷åíèþ âëèÿíèÿ WIN

55,212-2 íà âûðàáîòêó TNF-� âûïîëíÿëè in vitro íà ìîíîíóêëå-
àðàõ ÷åëîâå÷åñêîé öåëüíîé êðîâè.

Êðîâü îòáèðàëè èç ëîêòåâîé âåíû â ñòåðèëüíûå ñèëèêîíèçè-
ðîâàííûå ïðîáèðêè ñ ãåïàðèíîì (150 IU/ìë; “Venoject”), ðàç-
áàâëÿëè (1:5) ñòåðèëüíîé ñðåäîé RPMI 1640 (“Flow Laboratori-
es”), ñîäåðæàùåé 30 ìã�ìë ãëóòàìèíà è 50 ìêìîëü�ìë ãåíòàìè-
öèíà (“Gibco”). Çà 30 ìèí äî èíêóáàöèè âíîñèëè WIN 55,212-2
â ðàçëè÷íûõ êîíöåíòðàöèÿõ (0,1 ìã�ìë, 1 ìã�ìë, 3 ìã�ìë,
10 ìã�ìë.). Êëåòêè êðîâè ñòèìóëèðîâàëè ëèïîïîëèñàõàðèäîì
Escherichia coli (ËÏÑ) (“Sigma”, ÑØÀ; ñåðîòèï 055:Â5,
10 ìêã�ìë) è èíêóáèðîâàëè â òå÷åíèå 6 ÷àñîâ ïðè ñëàáîì ïîêà-
÷èâàíèè ïðè 37 °Ñ. Ïðîáèðêè îõëàæäàëè, öåíòðèôóãèðîâàëè
10 ìèí ïðè 800 g, ñóïåðíàòàíò îòáèðàëè è çàìîðàæèâàëè. Îïðå-
äåëÿëè áàçàëüíóþ è ñòèìóëèðîâàííóþ ËÏÑ âûðàáîòêó öèòîêè-
íîâ èììóíîêîìïåòåíòíûìè êëåòêàìè (ÈÊÊ) ñ ïîìîùüþ èììó-
íîôåðìåíòíîãî àíàëèçà (“Genzyme diagnostics, Cambridge”,
ÑØÀ, Duoset system) [1].

Ðåçóëüòàòû îáðàáàòûâàëè ñòàòèñòè÷åñêè ïî ïðîãðàììå Sta-
tistica 5.5.

ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

TNF-� ïðîäóöèðóåòñÿ, â îñíîâíîì, êëåòêàìè ìîíî-

öèòàðíî-ìàêðîôàãàëüíîãî ðÿäà. Ðåãóëÿöèÿ åãî ñèíòåçà

êîìïëåêñíà, àêòèâàöèÿ êàííàáèíîèäíûõ ðåöåïòîðîâ ìî-

æåò íåãàòèâíî âëèÿòü íà åãî ñèíòåç [2, 7].

Â äàííîé ðàáîòå èçó÷åíà âîçìîæíîñòü èíãèáèðîâà-

íèÿ ñèíòåçà TNF-� ñ ïîìîùüþ ñèíòåòè÷åñêîãî ëèãàíäà

êàííàáèíîèäíûõ ðåöåïòîðîâ WIN 55,212-2. Èñïîëüçî-

âàíèå ðàçáàâëåííîé öåëüíîé êðîâè ïîçâîëèëî èçó÷èòü

áèîëîãè÷åñêèå ñâîéñòâà WIN 55,212-2 â óñëîâèÿõ, ìàê-

ñèìàëüíî ïðèáëèæåííûõ ê ñèòóàöèè in vivo. Â äàííûõ

óñëîâèÿõ ëåéêîöèòû êðîâè áåç ñòèìóëÿöèè ïðàêòè÷åñêè

íå ñèíòåçèðîâàëè TNF-�. Ñòèìóëÿöèÿ êëåòîê ËÏÑ

(10 ìêã�ìë) âåëà ê óâåëè÷åíèþ ñåêðåöèè êëåòêàìè

TNF-� â 20 ðàç (òàáëèöà). WIN 55,212-2 êàê òàêîâîé íå

îêàçûâàë âëèÿíèÿ íà ñèíòåç äàííîãî öèòîêèíà â íåñòè-

ìóëèðîâàííîé êðîâè. Ïðè ñòèìóëÿöèè ËÏÑ WIN

55,212-2 â êîíöåíòðàöèè 0,1 – 3 ìêÌ íåçíà÷èòåëüíî

ñíèæàë ñèíòåç TNF-�, íî óæå â êîíöåíòðàöèè 10 ìêÌ

ýôôåêò WIN 55,212 – 2 áûë çíà÷èòåëüíûì ( p < 0,01),

ðèñóíîê. Âëèÿíèå êàííàáèíîèäîâ íà ïðîâîñïàëèòåëü-
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íûé îòâåò ìîæåò áûòü óñèëåíî ïðè óâåëè÷åíèè èõ êîí-

öåíòðàöèè [4, 6]. Èçâåñòíî, ÷òî îäíèì èç äîïîëíèòåëü-

íûõ ôàêòîðîâ, êîòîðûé ìîæåò âìåøèâàòüñÿ â äåéñòâèå

êàííàáèíîèäîâ, ÿâëÿåòñÿ ïðèñóòñòâèå â ñðàâíèòåëüíî

âûñîêèõ êîíöåíòðàöèÿõ â ïëàçìå ýíäîêàííàáèíîèäîâ,

êîòîðûå ïðîäóöèðóþò ñòèìóëèðîâàííûå èììóííûå

êëåòêè è òðîìáîöèòû [5, 9, 11, 15]. Öèðêóëèðóþùèå èì-

ìóííûå êëåòêè è êëåòêè â êóëüòóðå ïîñòîÿííî ïîäâåðãà-

þòñÿ âîçäåéñòâèþ êàííàáèíîèäîâ. Ýòè äàííûå ìîãóò

îáúÿñíèòü òîò ôàêò, ÷òî íèçêèå êîíöåíòðàöèè ýêçîãåí-

íûõ êàííàáèíîèäîâ íå âëèÿþò íà ïàðàìåòðû èììóííîãî

îòâåòà in vitro èëè in vivo.

Òàêèì îáðàçîì, ïðåäñòàâëåííûå ýêñïåðèìåíòû áûëè

íåîáõîäèìû äëÿ âûÿñíåíèÿ ðàçëè÷èÿ ìåæäó âëèÿíèåì

íèçêèõ è âûñîêèõ êîíöåíòðàöèé ëèãàíäà êàííàáèíî-

èäíûõ ðåöåïòîðîâ WIN 55,212-2 íà êàííàáèíîèäíî-èí-

äóöèðîâàííóþ ìîäóëÿöèþ èììóííîãî îòâåòà.

ÂÛÂÎÄÛ

1. Êàííàáèíîèäíûé ëèãàíä WIN 55,212-2 îêàçûâàåò

äîçîçàâèñèìûé èãèáèðóþùèé ýôôåêò íà âûðàáîòêó

TNF-� ìîíîíóêëåàðàìè ïåðèôåðè÷åñêîé êðîâè.

2. Íàèáîëüøåå âëèÿíèå íà âûðàáîòêó TNF-� ìîíî-

íóêëåàðíûìè êëåòêàìè ÷åëîâåêà WIN 55,212-2 îêàçûâà-

åò â äîçå 10 ìêÌ.

Ðàáîòà âûïîëíåíà ïðè ÷àñòè÷íîé ïîääåðæêå ÐÔÔÈ

(ãðàíò 98-04-48049) è INTAS (ãðàíò 97-1297).
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THE EFFECT OF THE CANNABINOID RECEPTOR LIGAND WIN-55,212-2
ON THE TNF-a PRODUCTION BY HUMAN MONONUCLEAR CELLS

E. G. Isachenko1, T. I. Vitkina1, and E. V. Berdyshev2

1 Laboratory of Biomedical Research, Vladivostok Department of the Far-Eastern Scientific Center of Breathing Physi-

ology and Pathology; Institute of Medical Climatology and Restorative Therapy, Siberian Division, Russian Academy

of Medical Sciences, ul. Russkaya 73g, Vladivostok, 690039 Russia
2 Institute of Marine Biology, Far East Division, Russian Academy of Sciences, ul. Pal’chevskogo 17, Vladivostok,

690041 Russia

Synthetic cannabinoid WIN-55,212-2 produces a dose-dependent decrease on the TNF-� production by LPS-stimulated human mononuclear cells in vitro.

The most pronounced inhibition of the TNF-� synthesis was observed for a drug concentration of 10 	M.

50 Å. Ã. Èñà÷åíêî è äð.
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Âëèÿíèå WIN 55,212-2 íà âûðàáîòêó TNF-� ìîíîíóêëåàðíûìè
êëåòêàìè.

D�#-"#� KLM1552�E�1� "	 

� ,%@#> NMO1a #��,"�%��
���"�1
"?�# %���%	�#

WIN-55,212-2, ìêÌ
TNF-�, ïã�ìë, n = 12

LPS (-) LPS (+)

– 80 � 0,14 1580 � 28,34
0,1 82 � 0,22 1410 � 8,62
1,0 76 � 0,31 1388 � 11,09
3,0 78 � 0,09 1305 � 21,14

10,0 81 � 0,19 586 � 9,51*

Ïðèìå÷àíèå. * — èçìåíåíèÿ îòíîñèòåëüíî êîíòðîëüíîé ãðóïïû äî-

ñòîâåðíû, p < 0,01.




