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Ðåçþìå. Â îðãàíèçìå ïðîèñõîäèò ïîñòîÿííîå âçàèìî-
äåéñòâèå ëèãàíäîâ ñ ðåöåïòîðàìè èììóíîêîìïåòåíòíûõ
êëåòîê, ÷òî ïðèâîäèò ê ïåðåðàñïðåäåëåíèþ ïîñëåäíèõ íà
ïîâåðõíîñòè ëèìôîöèòîâ è èçìåíåíèþ ôóíêöèîíàëüíîé
àêòèâíîñòè êëåòêè è, ñëåäîâàòåëüíî, å¸ ôåíîòèïà. Ó æèâîò-
íûõ  äàííûå ïðîöåññû èçó÷åíû íåäîñòàòî÷íî, ïîñêîëüêó
èäåíòèôèêàöèÿ ëèìôîöèòîâ ÿâëÿåòñÿ ñëîæíîé çàäà÷åé èç-
çà îòñóòñòâèÿ íà îòå÷åñòâåííîì ðûíêå ïðåïàðàòîâ àíòèòåë
ê CD-ðåöåïòîðàì æèâîòíûõ. Â íàñòîÿùåé ðàáîòå ïðèâåäå-
íû ýêñïåðèìåíòàëüíûå äàííûå èññëåäîâàíèÿ äèíàìèêè
ýêñïðåññèè CD-ìàðêåðîâ ëèìôîöèòàìè êðîâè îâåö. Äëÿ
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Abstract. There is a constant interaction of ligands with
receptors of immunocompetent cells, which leads to the
redistribution of the latter on the surface of lymphocytes and a
change in the functional activity of the cell and, consequently, its
phenotype. In animals, these processes are not well understood,
since the identification of lymphocytes is a difficult task due to
the lack of antibodies against animal CD receptors in the
domestic market. In the present work, experimental data on the
dynamics of expression of CD markers by lymphocytes of sheep
blood are given. For this, the immunoperoxidase staining method
with monoclonal antibodies to IgM, CD19, CD5, CD4, CD8,
CD16 was used. For the experiment, blood samples were taken
from 11 sheep of the Romanov breed aged 5-6 years. Animals
(n = 5) were immunized subcutaneously with inactivated
colibacillosis vaccine. Studies were performed before and after
vaccination on the 1st and 2nd day of the immune response. As
studies have shown, the parameters of B cells obtained by the
IPO method using monoclonal antibodies to bovine IgM and to
the human B-lymphocyte CD19 receptor have a high degree of
correlation (r = 0.95). On this basis, it can be concluded about
partial interspecific homology of B-lymphocyte receptors. As a
result of the research, it was established that on the 1st day of the
post-vaccination immune response in the peripheral blood of
sheep, the population of killer cells, granulocytes, macrophages
and the cytotoxic lymphocytes increased. As a result of
immunophenotyping by IPO using monoclonal antibodies to
markers of bovine and human lymphocytes, it was established
that the phenotypic characteristic of the blood lymphocytes of the
first day post-vaccine immune response to an inactivated vaccine
was sIgM-/CD19-/CD5-/CD4-/ CD8+/ CD16+, respectively , second
day - sIgM+/CD19+/CD5-/CD4-/ CD8-/ CD16-.
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ýòîãî áûë èñïîëüçîâàí ìåòîä èììóíîïåðîêñèäàçíîãî îêðà-
øèâàíèÿ ñ ìîíîêëîíàëüíûìè àíòèòåëàìè ê IgM,
CD19,CD5,CD4,CD8, CD16. Äëÿ ýêñïåðèìåíòà áûëè îòî-
áðàíû îáðàçöû êðîâè 11 îâåö ðîìàíîâñêîé ïîðîäû â âîçðà-
ñòå 5–6 ëåò. Äî ýêñïåðèìåíòà ó æèâîòíûõ áðàëè êðîâü äëÿ
îïðåäåëåíèÿ ëåéêîôîðìóëû ïî ñòàíäàðòíîé ìåòîäèêå.
Èììóíèçèðîâàëè æèâîòíûõ (n=5) ïîäêîæíî èíàêòèâèðîâàí-
íîé âàêöèíîé ïðîòèâ êîëèáàêòåðèîçà. Èññëåäîâàíèÿ ïðî-
âîäèëè äî è ïîñëå âàêöèíàöèè íà 1-å è 2-å ñóòêè èììóííîãî
îòâåòà. Êàê ïîêàçàëè ïðîâåäåííûå èññëåäîâàíèÿ ïàðàìåò-
ðû Â-êëåòîê, ïîëó÷åííûå ìåòîäîì ÈÏÎ ñ èñïîëüçîâàíèåì
ìîíîêëîíàëüíûõ àíòèòåë ê IgM  ðîãàòîãî ñêîòà è ê CD19-
ðåöåïòîðó Â-ëèìôîöèòîâ ÷åëîâåêà, èìåþò âûñîêóþ ñòå-
ïåíü êîððåëÿöèè (r=0,95). Íà ýòîì îñíîâàíèè ìîæíî ñäå-
ëàòü âûâîä î ÷àñòè÷íîé ìåæâèäîâîé ãîìîëîãèè ðåöåïòîðîâ
Â-ëèìôîöèòîâ. Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé
óñòàíîâëåíî, ÷òî â 1-å ñóòêè ïîñòâàêöèíàëüíîãî èììóííîãî
îòâåòà â ïåðèôåðè÷åñêîé êðîâè îâåö â òðè ðàçà óâåëè÷èâà-
åòñÿ ïîïóëÿöèÿ êëåòîê-êèëëåðîâ, ãðàíóëîöèòîâ è ìàêðîôà-
ãîâ è â äâà ðàçà öèòîòîêñè÷åñêèõ ëèìôîöèòîâ. Â ðåçóëüòàòå
èììóíîôåíîòèïèðîâàíèÿ ìåòîäîì ÈÏÎ ñ èñïîëüçîâàíèåì
ìîíîêëîíàëüíûõ àíòèòåë ê ìàðêåðàì ëèìôîöèòîâ ðîãàòîãî
ñêîòà è ÷åëîâåêà óñòàíîâëåíî, ÷òî ôåíîòèïè÷åñêîé õà-
ðàêòåðèñòèêîé ëèìôîöèòîâ êðîâè îâåö ïåðâûõ ñóòîê ïîñòâàê-
öèíàëüíîãî èììóííîãî îòâåòà íà èíàêòèâèðîâàííóþ âàêöèíó
ÿâëÿåòñÿ sIgM-/CD19-/CD5-/CD4-/ CD8+/ CD16+, ñîîòâåòñòâåí-
íî, âòîðûõ ñóòîê - sIgM+/CD19+/CD5-/CD4-/ CD8-/ CD16-.

Æèçíåäåÿòåëüíîñòü êëåòîê ñîïðîâîæäàåòñÿ ïîñòîÿí-
íûì äâèæåíèåì áåëêîâ, â òîì ÷èñëå CD (êëàñòåðîâ äèôôå-
ðåíöèðîâêè), ïî öèòîïëàçìàòè÷åñêîé  ìåìáðàíå. Êîëè÷å-
ñòâåííàÿ õàðàêòåðèñòèêà äàííûõ ìîëåêóë ìîæåò ñëóæèòü
äèàãíîñòè÷åñêèì îðèåíòèðîì íå òîëüêî ïðè îöåíêå èììóí-
íîãî ñòàòóñà, íî è äëÿ èçó÷åíèÿ ìåõàíèçìîâ ïîñòâàêöèíàëü-
íîãî èììóííîãî îòâåòà. CD-ðåöåïòîðû ÿâëÿþòñÿ ìàðêåðà-
ìè ôóíêöèîíàëüíîãî ñîñòîÿíèÿ êëåòîê â îïðåäåëåííûé
ïðîìåæóòîê âðåìåíè.  Â íàñòîÿùåé ðàáîòå ïðèâåäåíû
ýêñïåðèìåíòàëüíûå äàííûå èññëåäîâàíèÿ äèíàìèêè ýêñï-
ðåññèè CD-ìàðêåðîâ ëèìôîöèòàìè êðîâè îâåö. Äëÿ ýòîãî
áûë èñïîëüçîâàí ìåòîä èììóíîïåðîêñèäàçíîãî îêðàøèâà-
íèÿ (ÈÏÎ) ñ ìîíîêëîíàëüíûìè àíòèòåëàìè ê IgM,
CD19,CD5,CD4,CD8, CD16.

Ëèìôîöèòû äåëÿòñÿ íà äâå îñíîâíûå ïîïóëÿöèè Ò- è Â-
êëåòîê ñî ñâîèìè, òîëüêî èì ïðèñóùèìè CD-ìàðêåðàìè. Â
êîðêîâîé çîíå Ò-êëåòêè íà÷èíàþò ýêñïðåññèðîâàòü ìîëåêó-
ëû CD4,  CD8, îáóñëàâëèâàÿ ðåàðàíæèðîâêó ãåíîâ, âñëåä-
ñòâèå ÷åãî êàæäûé òèìîöèò ïðèîáðåòàåò ñâîé îïðåäåëåí-
íûé αβ Ò-êëåòî÷íûé ðåöåïòîð.   Ìàðêåðîì Ò-êëåòîê ñëóæèò
CD-ðåöåïòîð äëÿ àíòèãåíà, ïðèíàäëåæàùèé ê ñóïåðñåìåé-
ñòâó èììóíîãëîáóëèíîâ  – ãåòåðîäèìåð èç äâóõ ïîëèïåïòèä-
íûõ öåïåé (αβ èëè γδ) ñ êîíñòàíòíûìè è âàðèàáåëüíûìè
äîìåíàìè, ñîåäèíåííûõ äèñóëüôèäíûìè ñâÿçÿìè. Äèô-
ôåðåíöèðîâî÷íûå áåëêè ñåìåéñòâà èììóíîãëîáóëèíîâ
âëèÿþò íà ðàçâèòèå è ôóíêöèîíàëüíóþ àêòèâíîñòü èììóíî-
êîìïåòåíòíûõ êëåòîê, à òàêæå îïðåäåëÿþò èõ ôåíîòèï.
Êîëè÷åñòâî ïîâåðõíîñòíûõ ìàðêåðîâ êëåòîê èçìåíÿåòñÿ,
òàê êàê ïîñòîÿííî ïðîèñõîäèò ðåöèðêóëÿöèÿ ìåìáðàííûõ
áåëêîâ. Íàïðèìåð, ñêîðîñòü èíòåðíàëèçàöèè CD4-ìîëåêóë
ñîñòàâëÿåò 2%  ïîâåðõíîñòíûõ ìîëåêóë â ìèíóòó, ïðè ýòîì
40% âñåõ ìîëåêóë CD4 íàõîäèòñÿ âíóòðè êëåòêè. Ïðè ýòîì
èçìåíåíèÿ óðîâíÿ ýêñïðåññèè  CD8-ìàðêåðà íà Ò-êëåòêàõ
èíèöèèðóåò ìîäóëÿöèþ èììóííîãî îòâåòà [1].

Ïðè îïðåäåëåííûõ óñëîâèÿõ ëèìôîöèòû ìîãóò ðåäàê-
òèðîâàòü ñâîè ðåöåïòîðû. ÌÍÑ êëàññà II-ðåñòðèêòèðîâàí-
íûå CD4+CD8- òèìîöèòû, ýêñïðåññèðóþùèå ïåðôîðèí, ìî-
ãóò ïðè îïðåäåëåííûõ óñëîâèÿõ ìîãóò èçìåíèòü ôåíîòèï íà
CD4-CD8+.

Îáðàçîâàíèå Â-êëåòîê íà÷èíàåòñÿ â ýìáðèîíàëüíîé
ïå÷åíè, çàòåì â òå÷åíèå æèçíè îðãàíèçìà â êîñòíîì ìîçãå
– âàæíåéøåì êðîâåòâîðíîì îðãàíå, ãäå ðàçâèâàþòñÿ ðàç-
ëè÷íûå êëîíû Â-êëåòîê. Ðàçâèòèå ýòîé ïîïóëÿöèè ëèìôî-
öèòîâ çàâèñèò îò ýêñïðåññèè ïðå-BCR (ðåöåïòîð Â-êëåòîê
äëÿ àíòèãåíà), ñôîðìèðîâàííîãî èç ìîëåêóë ñóïåðñåìåé-

ñòâà èììóíîãëîáóëèíîâ – sIgM è CD79, à òàêæå IL-7Rα. Ïðè
îòñóòñòâèè ýòèõ ðåöåïòîðîâ ñíèæàåòñÿ êîëè÷åñòâî ïåðè-
ôåðè÷åñêèõ Â-êëåòîê. Ïðå-Â êëåòêè ìîãóò âïîñëåäñòâèè
ïðîõîäèòü ïðîäóêòèâíóþ ðåàðàíæèðîâêó ãåíîâ ëåãêèõ öå-
ïåé, ÷òîáû ñòàòü IgM-íåñóùèìè Â-êëåòêàìè. Íåçðåëûå, íå-
ñóùèå ìåìáðàííûé èììóíîãëîáóëèí IgÌ Â-ëèìôîöèòû
ëåãêî ñòàíîâÿòñÿ èììóíîëîãè÷åñêè òîëåðàíòíûìè èëè ïî-
ãèáàþò ïîñëå êîíòàêòà ñ àíòèãåíîì. Â ôîðìèðîâàíèè ðå-
öåïòîðà Â-êëåòîê (ÂCR) ïðèíèìàþò ó÷àñòèå òðè êîìïîíåí-
òà: ìåìáðàííàÿ ôîðìà IgM è äâà ïîëèïåïòèäà  Igα, Igβ
(CD79). Â öèòîïëàçìå ïðå-Â-êëåòîê îáíàðóæèâàåòñÿ òÿæå-
ëàÿ µ-öåïü IgM. Íàèâíàÿ Â-êëåòêà íà ñâîåé ïîâåðõíîñòè
ýêñïðåññèðóåò ïîëíûå ìîëåêóëû äàííîãî èììóíîãëîáóëè-
íà. Öèðêóëèðóþùàÿ ôîëëèêóëÿðíàÿ è ýêñòðà-ôîëëèêóëÿð-
íàÿ Â-êëåòêè òàêæå íåñóò íà ñâîåé ìåìáðàíå sIgM [2].

Öèòîïëàçìàòè÷åñêàÿ ÷àñòü ìåìáðàííîãî IgM ñîñòîèò
èç òðåõ àìèíîêèñëîòíûõ îñòàòêîâ, êîòîðûõ íå äîñòàòî÷íî
äëÿ ôîðìèðîâàíèÿ ñòðóêòóðíûõ ìîòèâîâ, ïîýòîìó ñèãíàë
ïåðåäàåòñÿ ÷åðåç àññîöèèðîâàííûå ñ íèì ãëèêîïðîòåèäû
Igα, Igβ, êîòîðûå ïîäâåðãàþòñÿ ôîñôîðèëèðîâàíèþ. Ìåì-
áðàííûå IgÌ îðèåíòèðîâàíû Fab-îáëàñòüþ ïî íàïðàâëå-
íèþ ê âíåøíåé ñðåäå, òîãäà êàê Fc-ôðàãìåíò íàõîäèòñÿ â
êîíòàêòå ñ êëåòî÷íîé ïîâåðõíîñòüþ. S-IgM ñîäåðæèò íà Ñ-
êîíöàõ òÿæåëûõ öåïåé äîìåíû, îáðàçîâàííûå ãèäðîôîá-
íûìè àìèíîêèñëîòàìè, êîòîðûå óäåðæèâàþò ìîëåêóëó Ig
íà íàðóæíîé ïîâåðõíîñòè ìåìáðàíû.

Â îíòîãåíåçå äèôôåðåíöèðîâêà â çðåëûå Â-êëåòêè ñî-
ïðîâîæäàåòñÿ èçìåíåíèåì ôåíîòèïà ïîâåðõíîñòè ëèìôî-
öèòà, îïðåäåëÿåìîãî ñ ïîìîùüþ ìîíîêëîíàëüíûõ àíòèòåë
ìåòîäàìè èììóíîöèòîõèìèè.

Ñïåöèôè÷íîñòü àíòèãåííîãî ðåöåïòîðà ëèìôîöèòà â
òå÷åíèå æèçíè ìîæåò ïîäâåðãàòüñÿ  ðåäàêòèðîâàíèþ. Ýòî
ïðîèñõîäèò êàê ñ ïîâåðõíîñòíûìè èììóíîãëîáóëèíàìè Â-
êëåòîê, òàê è ñ Ò-êëåòî÷íûìè ðåöåïòîðàìè, êîòîðûå ïðè-
íàäëåæàò ê îäíîìó ñóïåðñåìåéñòâó èììóíîãëîáóëèíîâ. Â
ðåçóëüòàòå ðåàêòèâàöèè ãåíîâ RAG, îáðàçîâàíèþ íîâûõ
ëåãêèõ è òÿæåëûõ öåïåé,  èçìåíÿåòñÿ ñïåöèôè÷íîñòü ðå-
öåïòîðîâ.

Àíòèòåëà, ïðîäóöèðóåìûå CD5+Â-1-ëèìôîöèòàìè, â
îñíîâíîì, IgM. Ýòè ëèìôîöèòû ïðåäíàçíà÷åíû äëÿ áûñò-
ðîãî ðåàãèðîâàíèÿ íà íàèáîëåå ðàñïðîñòðàíåííûå àíòèãå-
íû êëåòî÷íûõ ñòåíîê áàêòåðèé è ïðåèìóùåñòâåííî ñïåöè-
ôè÷íû ê òèìóñíåçàâèñèìûì àíòèãåíàì

Äëÿ àêòèâàöèè Â-êëåòêàì íåîáõîäèìû êîñòèìóëèðóþ-
ùèå ðåöåïòîðû –  Ig-ïîäîáíàÿ ìîëåêóëà  CD19, ðåãóëÿòîð
àêòèâàöèè êîìïëåìåíòà CD21 (CR2) è CD81. Ðåöåïòîð
CD19 Â-êëåòîê èãðàåò âàæíóþ ðîëü â òðàíñäóêöèè ïîçèòèâ-
íîãî ñèãíàëà êàê ïðè Ò-çàâèñèìîì, òàê è Ò-íåçàâèñèìîì
èììóííûõ îòâåòàõ. Òàê â åãî îòñóòñòâèè áëîêèðóåòñÿ ïîçè-
òèâíàÿ ñåëåêöèÿ Â-ëèìôîöèòîâ è óñèëèâàåòñÿ ðåäàêòèðî-
âàíèå Â-êëåòî÷íîãî ðåöåïòîðà [3].

Â îðãàíèçìå ïðîèñõîäèò ïîñòîÿííîå âçàèìîäåéñòâèå
ëèãàíäîâ ñ ðåöåïòîðàìè èììóíîêîìïåòåíòíûõ êëåòîê, ÷òî

Ðèñ. Ðåöåïòîðíàÿ õàðàêòåðèñòèêà ïåðâûõ ñóòîê
ïîñòâàêöèíàëüíîãî èììóííîãî îòâåòà.
Fig. Receptor characterization of the first day post-vaccine
immune response.
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ïðèâîäèò ê ïåðåðàñïðåäåëåíèþ ïîñëåäíèõ íà ïîâåðõíîñòè
ëèìôîöèòîâ è èçìåíåíèþ ôóíêöèîíàëüíîé àêòèâíîñòè êëåò-
êè è, ñëåäîâàòåëüíî, å¸ ôåíîòèïà. Ó æèâîòíûõ  äàííûå
ïðîöåññû èçó÷åíû íåäîñòàòî÷íî, ïîñêîëüêó èäåíòèôèêà-
öèÿ ëèìôîöèòîâ ÿâëÿåòñÿ ñëîæíîé çàäà÷åé èç-çà îòñóò-
ñòâèÿ íà îòå÷åñòâåííîì ðûíêå ïðåïàðàòîâ àíòèòåë ê CD-
ðåöåïòîðàì æèâîòíûõ.

Öåëüþ èññëåäîâàíèé áûëî îïðåäåëåíèå ôåíîòèïà ëèì-
ôîöèòîâ êðîâè îâåö   â ïåðâûå ñóòêè èììóííîãî îòâåòà, à
òàêæå  èçó÷åíèå âîçìîæíîñòè èñïîëüçîâàíèÿ ìåòîäà èììó-
íîïåðîêñèäàçíîãî îêðàøèâàíèÿ íà îñíîâå ìîíîêëîíàëüíûõ
àíòèòåë ìûøè ê CD ðåöåïòîðàì ëèìôîöèòîâ ÷åëîâåêà.

Ìàòåðèàëû è ìåòîäû
Äëÿ ýêñïåðèìåíòà áûëè îòîáðàíû îáðàçöû êðîâè 11

îâåö ðîìàíîâñêîé ïîðîäû â âîçðàñòå 5–6 ëåò. Äî ýêñïåðè-
ìåíòà ó æèâîòíûõ áðàëè êðîâü äëÿ îïðåäåëåíèÿ ëåéêîôîð-
ìóëû ïî ñòàíäàðòíîé ìåòîäèêå. Èììóíèçèðîâàëè æèâîò-
íûõ (n=5) ïîäêîæíî èíàêòèâèðîâàííîé âàêöèíîé ïðîòèâ
êîëèáàêòåðèîçà. Èññëåäîâàíèÿ ïðîâîäèëè äî è ïîñëå âàê-
öèíàöèè íà 1-å è 2-å ñóòêè èììóííîãî îòâåòà. Ëèìôîöèòû
êðîâè  âûäåëÿëè ìåòîäîì öåíòðèôóãèðîâàíèÿ â ãðàäèåíòå
ïëîòíîñòè Histopaque-1077 ïðè 3000 îá/ìèí. â òå÷åíèå 45
ìèí. Êîíöåíòðàöèþ ìîíîíóêëåàðíûõ êëåòîê â ñóñïåíçèè
äîâîäèëè äî 1,0–0,5õ106 êë/ìë. Îïðåäåëåíèå êîëè÷åñòâà
ëèìôîöèòîâ â êðîâè ïðîâîäèëè ìåòîäîì èììóíîïåðîêñè-
äàçíîãî îêðàøèâàíèÿ (ÈÏÎ) [4]. Äëÿ óäàëåíèÿ ýêçîãåííûõ
èììóíîãëîáóëèíîâ  100 ìêë âçâåñè ìîíîíóêëåàðíûõ êëåòîê
êðîâè   îáðàáàòûâàëè 1%-íûì ðàñòâîðîì ëèìîííîé êèñëî-
òû  â òå÷åíèå 1 ìèí.,  öåíòðèôóãèðîâàëè 5-êðàòíî â ôîñôàò-
íîì áóôåðå (PBS ðÍ 7,2) ïðè 1100 îá/ìèí. ïî 5 ìèí. Âçâåñü
êëåòîê ôèêñèðîâàëè  ýòàíîëîì íà ïðåäìåòíîì ñòåêëå. Áëî-
êàäó ïåðîêñèäàçû ïðîâîäèëè 1%-íûì ðàñòâîðîì ïåðåêèñè
âîäîðîäà â òå÷åíèå 10 ìèí. Â êà÷åñòâå áëîêèðóþùåãî
ðàñòâîðà èñïîëüçîâàëè 10%-íûé ðàñòâîð ñûâîðîòêè ëîøà-
äè. Èíêóáèðîâàëè 60 ìèí. ïðè êîìíàòíîé òåìïåðàòóðå è
òùàòåëüíî îòìûâàëè êëåòêè ôîñôàòíûì áóôåðîì ðÍ 7,2
(PBS).  Ê ôèêñèðîâàííûì  êëåòêàì  äîáàâëÿëè  ìîíîêëî-
íàëüíûå àíòèòåëà ê IgM ðîãàòîãî ñêîòà (1:400) . Òàêæå
èñïîëüçîâàëè íàáîð ìîíîêëîíàëüíûõ àíòèòåë ê CD19, CD5,
CD4, CD8,CD16 (ÎÎÎ "Ñîðáåíò) ñîãëàñíî èíñòðóêöèè ïðî-
èçâîäèòåëÿ. Çàòåì äîáàâëÿëè àíòèâèäîâîé êîíúþãàò â ðà-
áî÷åì ðàçâåäåíèè (1:1500). Äëÿ âèçóàëèçàöèè ïåðîêñèäà-
çû èñïîëüçîâàëè  3-àìèíî-9-ýòèëêàðáàçîëîì (AEC  "Sigma").
AEC-ïîçèòèâíûå êëåòêè èäåíòèôèöèðîâàëè ïî êðàñíî-êî-
ðè÷íåâîìó îêðàøèâàíèþ ïðè ïðîñìîòðå ïðåïàðàòîâ ïîä
ìèêðîñêîïîì (õ1000).

Ðåçóëüòàòû è îáñóæäåíèå
Äî ýêñïåðèìåíòà ó îâåö áðàëè êðîâü äëÿ îïðåäåëåíèÿ

îòíîñèòåëüíîãî êîëè÷åñòâà ëåéêîöèòîâ êðîâè. Ïðîâåäåí-
íûé àíàëèç ïîêàçàë, ÷òî îòíîñèòåëüíîå êîëè÷åñòâî ñåãìåí-
òîÿäåðíûõ íåéòðîôèëîâ ñîñòàâëÿåò 36,3% ±2,6, à ëèìôî-
öèòîâ – 49,6% ±2,2, ÷òî íàõîäèòñÿ â ïðåäåëàõ íîðìû ó îâåö.

Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé óñòàíîâëåíî,
÷òî â 1-å ñóòêè ïîñòâàêöèíàëüíîãî èììóííîãî îòâåòà â
ïåðèôåðè÷åñêîé êðîâè îâåö â òðè ðàçà óâåëè÷èâàåòñÿ ïî-
ïóëÿöèÿ êëåòîê-êèëëåðîâ, ãðàíóëîöèòîâ è ìàêðîôàãîâ è â
äâà ðàçà öèòîòîêñè÷åñêèõ ëèìôîöèòîâ (ðèñ.).

CD16 ÿâëÿåòñÿ ëèíåéíûì ìàðêåðîì êëåòîê-êèëëåðîâ,
à òàêæå âñòðå÷àåòñÿ íà ïîâåðõíîñòè ìàêðîôàãîâ è íåéòðî-
ôèëîâ. CD16 – ýòî ðåöåïòîð äëÿ Fc-ôðàãìåíòà èììóíîãëî-
áóëèíîâ êëàññà G è îáîçíà÷àåòñÿ êàê FcγRIIIA. Â ïåðâûå
ñóòêè èììóííîãî îòâåòà êëåòêè-êèëëåðû ìîãóò âûñòóïàòü â
êà÷åñòâå ðåãóëÿòîðíûõ êëåòîê.  Èììóíîêîððåêòèðóþùèå
ñâîéñòâà êèëëåðíûõ ëèìôîöèòîâ ïðîÿâëÿþòñÿ ïî îòíîøå-
íèþ ê ãðàíóëîöèòàì è àíòèãåíïðåçåíòèðóþùèì êëåòêàì [5].

Ïðè ââåäåíèè âàêöèíû â îðãàíèçìå îâåö àêòèâèðóþòñÿ
ïðåæäå âñåãî êëåòêè âðîæäåííîé èììóííîé ñèñòåìû. Ãðà-
íóëîöèòû, ìîíîöèòû, êëåòêè-êèëëåðû, ïîëó÷èâ àíòèãåííûé
ñèãíàë, àêòèâèðóþòñÿ è ñïîñîáñòâóþò ðàçâèòèþ èììóííîãî
îòâåòà íà ââåäåííûé àíòèãåí. Â ïðîöåññå èììóíîãåíåçà
ôîðìèðóåòñÿ èììóííàÿ êëåòî÷íàÿ ñåòü, ñâÿçàííàÿ ïðîäóê-
öèåé êëåòêàìè íèçêîìîëåêóëÿðíûõ áåëêîâ (öèòîêèíû) ñ
ðàçíîîáðàçíûì ñïåêòðîì ôóíêöèîíàëüíîé àêòèâíîñòè.
Öèòîêèíû ðåãóëèðóþò êëåòî÷íûå ðåàêöèè, ïðèíèìàÿ íåïîñ-
ðåäñòâåííîå ó÷àñòèå â ôîðìèðîâàíèè ïîñòâàêöèíàëüíîãî
èììóííîãî îòâåòà.

Êàê âèäíî íà äèàãðàììå (ðèñ.) â 1-å ñóòêè ïîñòâàêöè-
íàëüíîãî èììóííîãî îòâåòà ïðîèçîøëî ïîâûøåíèå óðîâíÿ
ëèìôîöèòîâ ñ CD8-ðåöåïòîðàìè. Ýòî ìîæåò áûòü ñâÿçàíî
ñ òåì, ÷òî CD8-ìàðêåð òàêæå ýêñïðåññèðóåòñÿ íà CD16+

êëåòêàõ-êèëëåðàõ.
Óðîâåíü Â-êëåòîê ñ ôåíîòèïîì sIgM+/CD19+/CD5+ è CD4+

Ò-êëåòîê â ïåðâûå äâîå ñóòîê èììóííîãî îòâåòà íà èíàêòè-
âèðîâàííóþ âàêöèíó ïðàêòè÷åñêè íå èçìåíÿëñÿ.

Êàê ïîêàçàëè ïðîâåäåííûå èññëåäîâàíèÿ ïàðàìåòðû
Â-êëåòîê, ïîëó÷åííûå ìåòîäîì ÈÏÎ ñ èñïîëüçîâàíèåì
ìîíîêëîíàëüíûõ àíòèòåë ê IgM  ðîãàòîãî ñêîòà è ê CD19-
ðåöåïòîðó Â-ëèìôîöèòîâ ÷åëîâåêà, èìåþò âûñîêóþ ñòå-
ïåíü êîððåëÿöèè (r=0,95). Íà ýòîì îñíîâàíèè ìîæíî ñäå-
ëàòü âûâîä î ÷àñòè÷íîé ìåæâèäîâîé ãîìîëîãèè ðåöåïòîðîâ
Â-ëèìôîöèòîâ [6].

Â ðåçóëüòàòå èììóíîôåíîòèïèðîâàíèÿ ìåòîäîì ÈÏÎ ñ
èñïîëüçîâàíèåì ìîíîêëîíàëüíûõ àíòèòåë ê ìàðêåðàì ëèì-
ôîöèòîâ ðîãàòîãî ñêîòà è ÷åëîâåêà óñòàíîâëåíî, ÷òî ôåíî-
òèïè÷åñêîé õàðàêòåðèñòèêîé ëèìôîöèòîâ êðîâè îâåö ïåð-
âûõ ñóòîê ïîñòâàêöèíàëüíîãî èììóííîãî îòâåòà íà èíàêòè-
âèðîâàííóþ âàêöèíó ÿâëÿåòñÿ sIgM-/CD19-/CD5-/CD4-/ CD8+/
CD16+, ñîîòâåòñòâåííî, âòîðûõ ñóòîê  - sIgM+/CD19+/CD5-/
CD4-/ CD8-/ CD16-. Òàêèì îáðàçîì, ïîêàçàíî, ÷òî ðåöåïòîð-
íûé ïðîôèëü ëèìôîöèòîâ â ïðîöåññå èììóíîãåíåçà ìåíÿ-
åòñÿ â òå÷åíèå ïåðâûõ ñóòîê, îòðàæàÿ ýòàïû ôîðìèðîâàíèÿ
èììóííîãî îòâåòà.

Ðàáîòà âûïîëíåíà â ðàìêàõ ãîñóäàðñòâåííîãî
çàäàíèÿ ¹ 0578-2014-0018. Àâòîðû çàÿâëÿþò îá îò-
ñóòñòâèè êîíôëèêòà èíòåðåñîâ.
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