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Ïðåäñòàâëåíû ìàòåðèàëû ïî àòòåñòàöèè íîâîé ñåðèè «Ñòàíäàðòíîãî îáðàçöà òåñò-ñèñòåìû äëÿ îïðåäåëåíèÿ ôðàê-

öèîííîãî (àíòèãåííîãî) ñîñòàâà ïðåïàðàòîâ èç ñûâîðîòêè êðîâè ÷åëîâåêà ìåòîäîì èììóíîýëåêòðîôîðåçà» ÎÑÎ

42-28-77 â ñîîòâåòñòâèè ñ ñîâðåìåííûìè òðåáîâàíèÿìè. Â êà÷åñòâå êàíäèäàòà â ñòàíäàðòíûé îáðàçåö èñïîëüçîâà-

íû ñåðèÿ íîðìàëüíîé ñûâîðîòêè êðîâè ÷åëîâåêà äëÿ äèàãíîñòè÷åñêèõ öåëåé (áîëåå 500 äîíîðîâ) è ñåðèÿ ñûâîðîò-

êè äëÿ èììóíîýëåêòðîôîðåçà ïðîòèâ ñûâîðîòî÷íûõ áåëêîâ êðîâè ÷åëîâåêà (àíòèñûâîðîòêà ê ñûâîðîòî÷íûì áåëêàì

êðîâè ÷åëîâåêà). Â ñîîòâåòñòâèè ñ Ïðîãðàììîé àòòåñòàöèè îïðåäåëåí ôðàêöèîííûé (àíòèãåííûé) ñîñòàâ êàíäèäàòà

â ñòàíäàðòíûé îáðàçåö ìåòîäîì èììóíîýëåêòðîôîðåçà ñ èñïîëüçîâàíèåì áóôåðà «ÊëèíèÒåñò-ÝÔ» è 0,05 Ì áîðàò-

íîãî áóôåðíîãî ðàñòâîðà â ðåæèìàõ, ðåãëàìåíòèðîâàííûõ ÎÔÑ. 1.8.2.0002.15 «Èììóíîýëåêòðîôîðåç â àãàðîâîì

ãåëå». Êîìïîíåíò ñòàíäàðòíîãî îáðàçöà «àíòèñûâîðîòêà ê ñûâîðîòî÷íûì áåëêàì êðîâè ÷åëîâåêà» â ðåàêöèè ñ êîì-

ïîíåíòîì ñòàíäàðòíîãî îáðàçöà «íîðìàëüíàÿ ñûâîðîòêà êðîâè ÷åëîâåêà» âûÿâëÿåò íå ìåíåå 15 ëèíèé ïðåöèïèòà-

öèè. Ïîêàçàíà ïåðñïåêòèâíîñòü ïðèìåíåíèÿ êðàñèòåëÿ áðîìôåíîëîâûé ñèíèé äëÿ îöåíêè ìèãðàöèè àëüáóìèíà ñ

èñïîëüçîâàíèåì áóôåðà «ÊëèíèÒåñò-ÝÔ», à òàêæå êðàñèòåëÿ ïèðîíèí Â äëÿ îöåíêè ìèãðàöèè èììóíîãëîáóëèíà ñ

èñïîëüçîâàíèåì áóôåðîâ «ÊëèíèÒåñò-ÝÔ» è 0,05 Ì áîðàòíîãî. Ïîäòâåðæäåíû êðèòåðèè âîçìîæíîñòè èñïîëüçîâà-

íèÿ àòòåñòîâàííîãî ñòàíäàðòíîãî îáðàçöà òåñò-ñèñòåìû äëÿ îïðåäåëåíèÿ ôðàêöèîííîãî (àíòèãåííîãî) ñîñòàâà ïðå-

ïàðàòîâ èç ñûâîðîòêè êðîâè ÷åëîâåêà ìåòîäîì èììóíîýëåêòðîôîðåçà, à òàêæå óñòàíîâëåíû êðèòåðèè åãî èñïîëüçî-

âàíèÿ äëÿ ïîäòâåðæäåíèÿ èõ ïîäëèííîñòè (âèäîñïåöèôè÷íîñòè) íå òîëüêî ìåòîäîì èììóíîýëåêòðîôîðåçà, íî è

ìåòîäîì èììóíîäèôôóçèè â àãàðå.

Êëþ÷åâûå ñëîâà: ñòàíäàðòíûé îáðàçåö òåñò-ñèñòåìû äëÿ îïðåäåëåíèÿ ôðàêöèîííîãî (àíòèãåííîãî) ñîñòàâà;
ïðåïàðàòû êðîâè; ïðåïàðàòû èììóíîãëîáóëèíîâ ÷åëîâåêà; èììóíîýëåêòðîôîðåç; èììóíîäèôôóçèÿ; ïîäëèííîñòü
(âèäîñïåöèôè÷íîñòü); áóôåðíûé ðàñòâîð; êðàñèòåëü.
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âà ÝÞ, Ìîâñåñÿíö ÀÀ. Îñîáåííîñòè àòòåñòàöèè è ïåðñïåêòèâû ïðèìåíåíèÿ ñòàíäàðòíîãî îáðàçöà òåñò-
ñèñòåìû äëÿ îïðåäåëåíèÿ ôðàêöèîííîãî (àíòèãåííîãî) ñîñòàâà ïðåïàðàòîâ èç ñûâîðîòêè êðîâè ÷åëîâåêà ìå-
òîäîì èììóíîýëåêòðîôîðåçà. ÁÈÎïðåïàðàòû. Ïðîôèëàêòèêà, äèàãíîñòèêà, ëå÷åíèå 2017; 17(2): 116–121.

Èììóíîãëîáóëèíû ÷åëîâåêà ïðåäñòàâëÿþò ñîáîé âûñîêî-

î÷èùåííóþ èììóíîëîãè÷åñêè àêòèâíóþ áåëêîâóþ ôðàê-

öèþ ñûâîðîòêè èëè ïëàçìû êðîâè ÷åëîâåêà. Ñîâðåìåííûå

òåõíîëîãèè ïîçâîëÿþò ïîëó÷àòü ïðåïàðàòû èììóíîãëîáó-

ëèíîâ ñ âûñîêîé ñòåïåíüþ î÷èñòêè ïðè ñîõðàíåíèè ýôôåê-

òèâíîñòè èõ êëèíè÷åñêîãî ïðèìåíåíèÿ. Æåñòêèå òðåáîâà-

íèÿ áåçîïàñíîñòè èììóíîãëîáóëèíîòåðàïèè îáóñëàâëè-

âàþò íåîáõîäèìîñòü îñîáîãî êîíòðîëÿ êà÷åñòâåííîãî

ñîñòàâà ïðåïàðàòîâ èììóíîãëîáóëèíîâ ÷åëîâåêà. Îïèñà-

íèå ïðîôèëÿ áåçîïàñíîñòè ëåêàðñòâåííûõ ïðåïàðàòîâ ÿâ-

ëÿåòñÿ íåîòúåìëåìîé ÷àñòüþ ïðîöåññà óïðàâëåíèÿ ðèñêà-

ìè [1]. Îäíèì èç ïîêàçàòåëåé, îïðåäåëÿþùèõ ïðîôèëü

áåçîïàñíîñòè ïðåïàðàòîâ èììóíîãëîáóëèíîâ ÷åëîâåêà è

õàðàêòåðèçóþùèõ íàëè÷èå â íèõ ïðèìåñåé, ÿâëÿåòñÿ

«Ôðàêöèîííûé ñîñòàâ». Â ñîîòâåòñòâèè ñ Ãîñóäàðñòâåííîé

ôàðìàêîïååé Ðîññèéñêîé Ôåäåðàöèè XIII èçäàíèÿ (ÃÔ XIII)

ôðàêöèîííûé ñîñòàâ ïðåïàðàòîâ èììóíîãëîáóëèíîâ ÷åëî-

âåêà íåîáõîäèìî îïðåäåëÿòü ìåòîäîì èììóíîýëåêòðîôî-

ðåçà â ãåëå [2, 3]. Åâðîïåéñêàÿ ôàðìàêîïåÿ òàêæå ïðåäó-

ñìàòðèâàåò èäåíòèôèêàöèþ èììóíîãëîáóëèíîâ è äðóãèõ

áåëêîâ ïëàçìû êðîâè â ñîñòàâå ïðåïàðàòîâ èììóíîãëîáó-

ëèíîâ ÷åëîâåêà ìåòîäîì èììóíîýëåêòðîôîðåçà [4, 5].

Èììóíîýëåêòðîôîðåç ÿâëÿåòñÿ êà÷åñòâåííûì ìåòî-

äîì, ñî÷åòàþùèì äâå ïðîöåäóðû: ãåëü-ýëåêòðîôîðåç è

ïîñëåäóþùóþ èììóíîäèôôóçèþ. Ãåëü-ýëåêòðîôîðåç îñ-

íîâàí íà ñïîñîáíîñòè çàðÿæåííûõ ÷àñòèö ê ïåðåìåùåíèþ

â àãàðîâîì ãåëå ïîä äåéñòâèåì ýëåêòðè÷åñêîãî ïîëÿ. Äëÿ

ïîñëåäóþùåé èììóíîäèôôóçèè ñûâîðîòêó ïðîòèâ ñûâî-

ðîòî÷íûõ áåëêîâ êðîâè ÷åëîâåêà âíîñÿò â òðàíøåþ, ðàñ-

ïîëîæåííóþ ïàðàëëåëüíî íàïðàâëåíèþ ýëåêòðîôîðåòè-

÷åñêîãî ðàçäåëåíèÿ áåëêîâûõ ôðàêöèé. Ïðè âñòðå÷å àíòè-

ãåíà ñ àíòèòåëîì îáðàçóþòñÿ ëèíèè ïðåöèïèòàöèè. Ïî

êîëè÷åñòâó ëèíèé ïðåöèïèòàöèè ñ ñûâîðîòêîé ïðîòèâ ñû-

âîðîòî÷íûõ áåëêîâ êðîâè ÷åëîâåêà îöåíèâàþò ñòåïåíü

÷èñòîòû ïðåïàðàòà.

Äëÿ ïîëíîãî ðàçäåëåíèÿ áåëêîâûõ êîìïîíåíòîâ ïðå-
ïàðàòîâ êðîâè íåîáõîäèìî ñîáëþäåíèå óñëîâèé èõ ýëåê-
òðîôîðåòè÷åñêîãî ðàçäåëåíèÿ (ñèëà òîêà, íàïðÿæåíèå,
âðåìÿ, òåìïåðàòóðíûå óñëîâèÿ ïðîâåäåíèÿ ýëåêòðîôîðå-
çà). Ýôôåêòèâíîñòü èììóíîõèìè÷åñêèõ ìåòîäîâ çàâèñèò
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îò ìíîãèõ ôàêòîðîâ: ñïåöèôè÷íîñòè èñïîëüçóåìûõ àíòè-
ñûâîðîòîê, àäåêâàòíîñòè ñîîòíîøåíèÿ àíòèãåíà è àíòèòå-
ëà (â äàííîì ñëó÷àå áåëêîâ ñûâîðîòêè/ïëàçìû êðîâè è àí-
òèñûâîðîòîê ê íèì). Ó÷åò ðåçóëüòàòîâ ïðè èññëåäîâàíèè
ôðàêöèîííîãî ñîñòàâà ïðåïàðàòîâ èììóíîãëîáóëèíîâ ÷å-
ëîâåêà ïðîâîäÿò ïóòåì ñðàâíåíèÿ èììóíîýëåêòðîôîðå-
ãðàììû èñïûòóåìîãî îáðàçöà ñ èììóíîýëåêòðîôîðåãðàì-
ìîé êîíòðîëüíîãî/ñòàíäàðòíîãî îáðàçöà.

Ñòàíäàðòèçàöèÿ ôàðìàêîïåéíîé ìåòîäèêè îáåñïå÷è-
âàåòñÿ ïðèìåíåíèåì ñòàíäàðòíîãî îáðàçöà (ÑÎ) [6]. Ïðè-
ìåíåíèå êîìïîíåíòà ñòàíäàðòíîãî îáðàçöà «àíòèñûâîðîò-
êà ê ñûâîðîòî÷íûì áåëêàì êðîâè ÷åëîâåêà» ïîçâîëÿåò óñ-
òàíîâèòü ïðèíàäëåæíîñòü êîìïîíåíòîâ ïðåïàðàòà
èììóíîãëîáóëèíîâ ê ñîîòâåòñòâóþùåé ãðóïïå áåëêîâ ñû-
âîðîòêè/ïëàçìû êðîâè; ïðèìåíåíèå êîìïîíåíòà «íîð-
ìàëüíàÿ ñûâîðîòêà êðîâè ÷åëîâåêà» ïîçâîëÿåò ïîäòâåð-
äèòü ïîëíîòó èõ ýëåêòðîôîðåòè÷åñêîãî ðàçäåëåíèÿ (÷óâ-
ñòâèòåëüíîñòü ìåòîäà).

Êëàññè÷åñêàÿ ìåòîäèêà èììóíîýëåêòðîôîðåçà ïî
Ãðàáàðó è Óèëëèàìñó, ïîäðîáíî îïèñàííàÿ Õ. Ôðèìåëåì [7],
ïðåäóñìàòðèâàåò èñïîëüçîâàíèå áàðáèòàëîâîãî áóôåðà.
Ââèäó îãðàíè÷åíèÿ âîçìîæíîñòè ïðèìåíåíèÿ íàðêîòè÷å-
ñêèõ ñðåäñòâ, äëÿ ìåòîäà èììóíîýëåêòðîôîðåçà íåîáõî-
äèìà çàìåíà áàðáèòàëîâîãî áóôåðíîãî ðàñòâîðà (ñ îáîñ-
íîâàíèåì) íà àëüòåðíàòèâíûé áóôåðíûé ðàñòâîð. Êðîìå
òîãî, íåîáõîäèìà îöåíêà âîçìîæíîñòè ïðèìåíåíèÿ ñ íî-

âûì áóôåðîì ðàçëè÷íûõ ìàðêåðîâ ïðîäâèæåíèÿ ôðàêöèé
ñûâîðîòêè êðîâè ïðè ýëåêòðîôîðåòè÷åñêîì ðàçäåëåíèè.

Â íàñòîÿùåå âðåìÿ îòå÷åñòâåííûå òðåáîâàíèÿ ê àòòå-
ñòàöèè è îôîðìëåíèþ òåõíè÷åñêîé äîêóìåíòàöèè íà ÑÎ
äëÿ êîíòðîëÿ áèîëîãè÷åñêèõ ëåêàðñòâåííûõ ñðåäñòâ ãàð-
ìîíèçèðîâàíû ñ ìåæäóíàðîäíûìè, ÷òî ïðåäîïðåäåëÿåò
íàëè÷èå îñîáåííîñòåé â ïðîöåäóðå àòòåñòàöèè è îôîðì-
ëåíèè äîêóìåíòàöèè íà âûïóñêàåìûå ÑÎ [8].

Öåëü íàñòîÿùåãî èññëåäîâàíèÿ — ïðîâåäåíèå àòòå-
ñòàöèè íîâîé ñåðèè «Ñòàíäàðòíîãî îáðàçöà òåñò-ñèñòåìû
äëÿ îïðåäåëåíèÿ ôðàêöèîííîãî (àíòèãåííîãî) ñîñòàâà
ïðåïàðàòîâ èç ñûâîðîòêè êðîâè ÷åëîâåêà ìåòîäîì èììó-
íîýëåêòðîôîðåçà» â ñîîòâåòñòâèè ñ ñîâðåìåííûìè òðåáî-
âàíèÿìè è èçó÷åíèå åãî âîçìîæíîãî äîïîëíèòåëüíîãî
ïðèìåíåíèÿ.

Ìàòåðèàëû è ìåòîäû

Ìàòåðèàëû

Ñòàíäàðòíûé îáðàçåö òåñò-ñèñòåìû äëÿ îïðåäåëåíèÿ
ôðàêöèîííîãî (àíòèãåííîãî) ñîñòàâà ïðåïàðàòîâ èç ñûâî-
ðîòêè êðîâè ÷åëîâåêà ìåòîäîì èììóíîýëåêòðîôîðåçà ÿâ-
ëÿåòñÿ ÎÑÎ, ðåêîìåíäîâàííûì äëÿ ïðèìåíåíèÿ ïðè èñ-
ñëåäîâàíèè ôðàêöèîííîãî ñîñòàâà ïðåïàðàòîâ êðîâè ÷å-
ëîâåêà. Îí ñîñòîèò èç äâóõ îòäåëüíûõ êîìïîíåíòîâ —

Îñîáåííîñòè àòòåñòàöèè è ïåðñïåêòèâû ïðèìåíåíèÿ ñòàíäàðòíîãî îáðàçöà òåñò-ñèñòåìû
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Ðèñ. 1. Èììóíîýëåêòðîôîðåãðàììû êàíäèäàòà â «Ñòàíäàðòíûé
îáðàçåö òåñò-ñèñòåìû äëÿ îïðåäåëåíèÿ ôðàêöèîííîãî (àíòèãåííî-
ãî) ñîñòàâà ïðåïàðàòîâ èç ñûâîðîòêè êðîâè ÷åëîâåêà ìåòîäîì èì-
ìóíîýëåêòðîôîðåçà» ïðè èñïîëüçîâàíèè áóôåðà «ÊëèíèÒåñò-ÝÔ»:
1 — ôðàêöèè èììóíîãëîáóëèíîâ êëàññîâ G, À, è Ì è �-ãëîáóëèíîâ
(�-ëèïîïðîòåèí, òðàíñôåððèí, ãåìîïåêñèí è äð.); 2 — ôðàêöèè ïðå-
äàëüáóìèíà, àëüáóìèíà, �1-ãëîáóëèíîâ (�1-àíòèòðèïñèí, �1-ëè-
ïîïðîòåèí) è �2-ãëîáóëèíîâ (ãàïòîãëîáèí, öåðóëîïëàçìèí,
�2-ìàêðîãëîáóëèí è äð.)

Ðèñ. 2. Èììóíîýëåêòðîôîðåãðàììû êàíäèäàòà â «Ñòàíäàðòíûé
îáðàçåö òåñò-ñèñòåìû äëÿ îïðåäåëåíèÿ ôðàêöèîííîãî (àíòèãåííî-
ãî) ñîñòàâà ïðåïàðàòîâ èç ñûâîðîòêè êðîâè ÷åëîâåêà ìåòîäîì èì-
ìóíîýëåêòðîôîðåçà» ïðè èñïîëüçîâàíèè 0,05 Ì áîðàòíîãî áóôåðà:
1 — ôðàêöèè èììóíîãëîáóëèíîâ êëàññîâ G, À, è Ì è �-ãëîáóëèíîâ
(�-ëèïîïðîòåèí, òðàíñôåððèí, ãåìîïåêñèí è äð.); 2 — ôðàêöèè ïðå-
äàëüáóìèíà, àëüáóìèíà, �1-ãëîáóëèíîâ (�1-àíòèòðèïñèí, �1-ëè-
ïîïðîòåèí) è �2-ãëîáóëèíîâ (ãàïòîãëîáèí, öåðóëîïëàçìèí,
�2-ìàêðîãëîáóëèí è äð.)



íîðìàëüíîé ñûâîðîòêè/ïëàçìû êðîâè ÷åëîâåêà è ïîëèâà-
ëåíòíîé àíòèñûâîðîòêè ê ñûâîðîòî÷íûì áåëêàì êðîâè ÷å-
ëîâåêà. Â êà÷åñòâå êàíäèäàòîâ â ÑÎ áûëè èñïîëüçîâàíû:

1) Íîðìàëüíàÿ ñûâîðîòêà êðîâè ÷åëîâåêà äëÿ äèàã-

íîñòè÷åñêèõ öåëåé (ñìåñü ñûâîðîòîê áîëåå 500 äîíîðîâ),

ñåðèÿ 1-2016, âûïóùåíà 07.2016, ïðîèçâîäèòåëü ÔÃÁÓÍ

«Êèðîâñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ãåìàòî-

ëîãèè è ïåðåëèâàíèÿ êðîâè Ôåäåðàëüíîãî ìåäèêî-áèîëî-

ãè÷åñêîãî àãåíòñòâà».

2) Íàáîð ðåàãåíòîâ Ïîëè-ÈÝÔ Ñûâîðîòêà äëÿ èììó-

íîýëåêòðîôîðåçà ïðîòèâ ñûâîðîòî÷íûõ áåëêîâ êðîâè ÷å-

ëîâåêà ñóõàÿ (àíòèñûâîðîòêà ê ñûâîðîòî÷íûì áåëêàì êðî-

âè ÷åëîâåêà), ñåðèÿ Í12-0216, âûïóùåíà 02.2016, ïðîèç-

âîäèòåëü ÔÃÓÏ «Íàó÷íî-ïðîèçâîäñòâåííîå îáúåäèíåíèå

ïî ìåäèöèíñêèì èììóíîáèîëîãè÷åñêèì ïðåïàðàòàì

«Ìèêðîãåí» Ìèíèñòåðñòâà çäðàâîîõðàíåíèÿ Ðîññèéñêîé

Ôåäåðàöèè, ñîîòâåòñòâóåò ÒÓ 9389-147-14237183–2009,

èçìåíåíèÿ ¹ 1, 2, 3. Ñûâîðîòêà äëÿ ÈÝÔ ïðåäñòàâëÿåò ñî-

áîé ïîëèâàëåíòíóþ èììóííóþ ñûâîðîòêó êðîâè îâåö,

èììóíèçèðîâàííûõ íîðìàëüíîé ñûâîðîòêîé êðîâè ÷åëî-

âåêà, ñîäåðæèò àíòèòåëà ïðîòèâ áåëêîâ ñûâîðîòêè êðîâè

÷åëîâåêà.

Â ðàáîòå èñïîëüçîâàëè Áàêòîàãàð ÂD, Ôðàíöèÿ; «Êëè-

íèÒåñò-ÝÔ Áóôåð» áóôåðíûé ðàñòâîð äëÿ ýëåêòðîôîðåçà

(5-êðàòíûé êîíöåíòðàò), ðÍ 8,6±0,1 (ÍÏÖ «ÝÊÎñåðâèñ»,

Ðîññèÿ); «ÊëèíèÒåñò-ÝÔ Ï Àìèäî» êðàñèòåëü Àìèäî ÷åð-

íûé 10Á (ÍÏÖ «ÝÊÎñåðâèñ», Ðîññèÿ); «ÊëèíèÒåñò-ÝÔ ÏÐ»

Ïðîìûâàþùèé ðàñòâîð äëÿ ýëåêòðîôîðåçà (ÍÏÖ «ÝÊÎñåð-

âèñ», Ðîññèÿ); 0,05 Ì áîðàòíûé áóôåðíûé ðàñòâîð

(ðÍ 8,6±0,1); ïèðîíèí Â («Sigma-Aldrich», ÑØÀ); áðîìôå-

íîëîâûé ñèíèé âîäîðàñòâîðèìûé («ÏàíÝêî», Ðîññèÿ).

Ìåòîäû

Ôðàêöèîííûé (àíòèãåííûé) ñîñòàâ êàíäèäàòà â ñòàíäàðò-
íûé îáðàçåö èçó÷àëè ìåòîäîì èììóíîýëåêòðîôîðåçà â
àãàðîâîì ãåëå [9]. Îöåíêó îòíîñèòåëüíîãî ñîäåðæàíèÿ îñ-
íîâíûõ áåëêîâûõ ôðàêöèé â íîðìàëüíîé ñûâîðîòêå êðîâè
÷åëîâåêà îñóùåñòâëÿëè ìåòîäàìè ýëåêòðîôîðåçà íà
ïëåíêàõ èç àöåòàòà öåëëþëîçû è ýëåêòðîôîðåçà â àãàðîç-
íîì ãåëå [10].

Ðåçóëüòàòû è îáñóæäåíèÿ

Àòòåñòàöèÿ ÑÎ äëÿ êîíòðîëÿ êà÷åñòâà áèîëîãè÷åñêèõ ëå-
êàðñòâåííûõ ïðåïàðàòîâ, êàê ïðàâèëî, îñóùåñòâëÿåòñÿ ñ
èñïîëüçîâàíèåì òîé æå ìåòîäèêè, äëÿ êîòîðîé è ïðåäíà-
çíà÷åí ÑÎ, ÷òî îáóñëàâëèâàåò çàâèñèìîñòü çíà÷åíèÿ àòòå-
ñòóåìîé õàðàêòåðèñòèêè îò ìåòîäèêè èñïûòàíèé, èñïîëü-
çóþùåéñÿ äëÿ àòòåñòàöèè (ñòàíäàðòíûì îáðàçöîì, ïî
ñóòè, ÿâëÿåòñÿ êîìïëåêñ îáðàçöà è ìåòîäèêè) [11]. Îñíîâ-
íîé çàäà÷åé àòòåñòàöèè «Ñòàíäàðòíîãî îáðàçà òåñò-ñèñòå-
ìû äëÿ îïðåäåëåíèÿ ôðàêöèîííîãî (àíòèãåííîãî) ñîñòàâà
ïðåïàðàòîâ èç ñûâîðîòêè êðîâè ÷åëîâåêà ìåòîäîì èììó-
íîýëåêòðîôîðåçà» ÿâëÿëîñü óñòàíîâëåíèå êîëè÷åñòâà ëè-
íèé ïðåöèïèòàöèè, âûÿâëÿåìûõ ìåòîäîì èììóíîýëåêòðî-
ôîðåçà. Äîïîëíèòåëüíî îöåíèëè ïåðñïåêòèâíîñòü èñ-
ïîëüçîâàíèÿ àëüòåðíàòèâíîãî áóôåðíîãî ðàñòâîðà —
áóôåðà «ÊëèíèÒåñò-ÝÔ», à òàêæå ðàçëè÷íûõ êðàñèòåëåé
äëÿ êîíòðîëÿ âðåìåíè ïðîâåäåíèÿ ýëåêòðîôîðåçà.
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Ðèñ. 3. Ðåçóëüòàòû ýëåêòðîôîðåçà íîðìàëüíîé ñûâîðîòêè êðîâè
÷åëîâåêà äëÿ äèàãíîñòè÷åñêèõ öåëåé, îêðàøåííîé áðîìôåíîëî-
âûì ñèíèì è ïèðîíèíîì Â, ñ èñïîëüçîâàíèåì áóôåðà «Êëèíè-
Òåñò-ÝÔ».

Ðèñ. 4. Ðåçóëüòàòû ýëåêòðîôîðåçà íîðìàëüíîé ñûâîðîòêè êðîâè
÷åëîâåêà äëÿ äèàãíîñòè÷åñêèõ öåëåé, îêðàøåííîé áðîìôåíîëî-
âûì ñèíèì è ïèðîíèíîì Â, ñ èñïîëüçîâàíèåì 0,05 Ì áîðàòíîãî áó-
ôåðíîãî ðàñòâîðà.



Îáðàçöû êàíäèäàòà â «Ñòàíäàðòíûé îáðàçåö òåñò-ñèñ-

òåìû äëÿ îïðåäåëåíèÿ ôðàêöèîííîãî (àíòèãåííîãî) ñî-

ñòàâà ïðåïàðàòîâ èç ñûâîðîòêè êðîâè ÷åëîâåêà ìåòîäîì

èììóíîýëåêòðîôîðåçà» ïðîÿâëÿëè íå ìåíåå 15 ëèíèé ïðå-

öèïèòàöèè, ñîîòâåòñòâóþùèõ èììóíîãëîáóëèíàì êëàññîâ

G, À è Ì, �1-ãëîáóëèíàì (�1-àíòèòðèïñèí, �1-ëèïîïðîòå-

èí), �2-ãëîáóëèíàì (ãàïòîãëîáèí, öåðóëîïëàçìèí,

�2-ìàêðîãëîáóëèí è äð.), �-ãëîáóëèíàì (�-ëèïîïðîòåèí,

òðàíñôåððèí, ãåìîïåêñèí è äð.), ïðåäàëüáóìèíó, àëüáóìè-

íó è äðóãèì ôðàêöèÿì (ðèñ. 1, 2). Óñòàíîâëåíî, ÷òî äëÿ

îöåíêè ìèãðàöèè àëüáóìèíà ñ èñïîëüçîâàíèåì áóôåðà

«ÊëèíèÒåñò-ÝÔ» âîçìîæíî èñïîëüçîâàíèå áðîìôåíîëî-

âîãî ñèíåãî, êîòîðûé ñëóæèò ìàðêåðîì ïðîäâèæåíèÿ ê

àíîäó àëüáóìèíîâîé ôðàêöèè, è ïèðîíèíà Â, êîòîðûé ïî-

çâîëÿåò îöåíèòü ïðîäâèæåíèå èììóíîãëîáóëèíîâ ê êàòî-

äó (ðèñ. 3). Ïðè èñïîëüçîâàíèè 0,05 Ì áîðàòíîãî áóôåðíî-

ãî îêàçàëîñü âîçìîæíûì îöåíèòü ñêîðîñòü ïðîäâèæåíèÿ

òîëüêî èììóíîãëîáóëèíîâ ñ ïîìîùüþ ïèðîíèíà Â (ðèñ. 4).

Îòíîñèòåëüíîå ñîäåðæàíèå îñíîâíûõ áåëêîâûõ ôðàêöèé â

ñûâîðîòêå êðîâè (êîìïîíåíò ÑÎ) ñîîòâåòñòâóåò íîðìàëü-

íîìó ðàñïðåäåëåíèþ ôðàêöèé â íîðìàëüíîé ñûâîðîòêå

êðîâè ÷åëîâåêà (òàáë. 1).

Ðåçóëüòàòû àòòåñòàöèè êàíäèäàòîâ â «Ñòàíäàðòíûé

îáðàçåö òåñò-ñèñòåìû äëÿ îïðåäåëåíèÿ ôðàêöèîííîãî

(àíòèãåííîãî) ñîñòàâà ïðåïàðàòîâ èç ñûâîðîòêè êðîâè ÷å-

ëîâåêà ìåòîäîì èììóíîýëåêòðîôîðåçà»: Íîðìàëüíàÿ ñû-

âîðîòêà êðîâè ÷åëîâåêà äëÿ äèàãíîñòè÷åñêèõ öåëåé, ñå-

ðèÿ 1-2016 è íàáîð ðåàãåíòîâ Ïîëè-ÈÝÔ Ñûâîðîòêà äëÿ

èììóíîýëåêòðîôîðåçà ïðîòèâ ñûâîðîòî÷íûõ áåëêîâ êðî-

âè ÷åëîâåêà ñóõàÿ, ñåðèÿ Í12-0216, äàëè îñíîâàíèå ðåêî-

ìåíäîâàòü èõ êàê êîìïîíåíòû «Ñòàíäàðòíîãî îáðàçöà

òåñò-ñèñòåìû äëÿ îïðåäåëåíèÿ ôðàêöèîííîãî (àíòèãåííî-

ãî) ñîñòàâà ïðåïàðàòîâ èç ñûâîðîòêè êðîâè ÷åëîâåêà ìå-

òîäîì èììóíîýëåêòðîôîðåçà» (ÎÑÎ 42-28-77–2016). Ñïå-

öèôè÷íîñòü ñâÿçûâàíèÿ â ðåàêöèè èììóíîïðåöèïèòàöèè

êîìïîíåíòîâ ÑÎ (àíòèñûâîðîòêè ê ñûâîðîòî÷íûì áåëêàì

êðîâè ÷åëîâåêà ñ íîðìàëüíîé ñûâîðîòêîé êðîâè ÷åëîâå-

êà) ñâèäåòåëüñòâóåò î âîçìîæíîñòè èñïîëüçîâàíèÿ ÑÎ äëÿ

ïîäòâåðæäåíèÿ ïîäëèííîñòè (âèäîñïåöèôè÷íîñòè) ïðå-

ïàðàòîâ èììóíîãëîáóëèíîâ ÷åëîâåêà ìåòîäîì èììóíî-

ýëåêòðîôîðåçà è ìåòîäîì èììóíîäèôôóçèè â àãàðå.

Âûâîäû

1. Ïðîâåäåíà àòòåñòàöèÿ Ñòàíäàðòíîãî îáðàçöà
òåñò-ñèñòåìû äëÿ îïðåäåëåíèÿ ôðàêöèîííîãî (àíòèãåííî-
ãî) ñîñòàâà ïðåïàðàòîâ èç ñûâîðîòêè êðîâè ÷åëîâåêà ìå-

òîäîì èììóíîýëåêòðîôîðåçà (ÎÑÎ 42-28-77–2016) â ñîîò-
âåòñòâèè ñ ñîâðåìåííûìè òðåáîâàíèÿìè.

2. Ïî ðåçóëüòàòàì àòòåñòàöèè óñòàíîâëåíî, ÷òî àíòè-

ñûâîðîòêà ê ñûâîðîòî÷íûì áåëêàì êðîâè ÷åëîâåêà â ðåàê-

öèè èììóíîýëåêòðîôîðåçà ñ íîðìàëüíîé ñûâîðîòêîé êðî-

âè ÷åëîâåêà ïðîÿâëÿåò íå ìåíåå 15 ëèíèé ïðåöèïèòàöèè.

3. Ñòàíäàðòíûé îáðàçåö òåñò-ñèñòåìû äëÿ îïðåäåëå-

íèÿ ôðàêöèîííîãî (àíòèãåííîãî) ñîñòàâà ïðåïàðàòîâ èç

ñûâîðîòêè êðîâè ÷åëîâåêà ìåòîäîì èììóíîýëåêòðîôîðå-

çà öåëåñîîáðàçíî èñïîëüçîâàòü ïðè èññëåäîâàíèè ôðàê-

öèîííîãî ñîñòàâà ïðåïàðàòîâ èììóíîãëîáóëèíîâ ÷åëîâå-

êà ïóòåì âèçóàëüíîãî ñðàâíåíèÿ èììóíîýëåêòðîôîðå-

ãðàìì, à òàêæå äëÿ ïîäòâåðæäåíèÿ ïîäëèííîñòè

(âèäîñïåöèôè÷íîñòè) ïðåïàðàòîâ èììóíîãëîáóëèíîâ ÷å-

ëîâåêà.

4. Îáîñíîâàíà âîçìîæíîñòü èñïîëüçîâàíèÿ áóôåðà

«ÊëèíèÒåñò-ÝÔ» ïðè èññëåäîâàíèè ôðàêöèîííîãî ñîñòàâà

ïðåïàðàòîâ èììóíîãëîáóëèíîâ ÷åëîâåêà ìåòîäîì èììó-

íîýëåêòðîôîðåçà.

5. Óñòàíîâëåíî, ÷òî êðàñèòåëü ïèðîíèí Â ìîæåò áûòü

èñïîëüçîâàí äëÿ îöåíêè ìèãðàöèè áåëêîâûõ ôðàêöèé ñû-

âîðîòêè êðîâè ïðè ïðîâåäåíèè ýëåêòðîôîðåçà ñ èñïîëüçî-

âàíèåì áóôåðà «ÊëèíèÒåñò-ÝÔ» è 0,05 Ì áîðàòíîãî áó-

ôåðíîãî ðàñòâîðà.
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Òàáëèöà 1. Ñîäåðæàíèå îñíîâíûõ áåëêîâûõ ôðàêöèé â íîðìàëü-
íîé ñûâîðîòêå êðîâè ÷åëîâåêà (êàíäèäàò â ñòàíäàðòíûé îáðàçåö)

Íàèìåíîâàíèå

áåëêîâîé

ôðàêöèè

Ñîäåðæàíèå áåëêîâîé

ôðàêöèè, ïðîöåíò, x±Sx (n = 3) Ñîäåðæàíèå

áåëêîâîé ôðàêöèè

â íîðìàëüíîé

ñûâîðîòêå,

ïðîöåíò

ýëåêòðîôîðåç

íà ïëåíêàõ

èç àöåòàòà

öåëëþëîçû

ýëåêòðîôîðåç

â àãàðîçíîì

ãåëå

Àëüáóìèíû 59,5±2,1 61,6±1,9 Îò 52,0 äî 65,0

�1-ãëîáóëèíû 3,8±0,9 4,2±1,1 Îò 2,5 äî 5,0

�2-ãëîáóëèíû 8,4±1,6 7,8±0,8 Îò 7,0 äî 13,0

�-ãëîáóëèíû 10,5±2,0 10,8±1,2 Îò 8,0 äî 14,0

�-ãëîáóëèíû 17,8±1,3 17,4±1,5 Îò 12,0 äî 22,0
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Certification and potential future use of the reference standard
designed for the test system for determination of the fractional (antigenic)
composition of human serum products by immunoelectrophoresis
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E. Yu. Kudasheva, A. A. Movsesyants

Federal State Budgetary Institution
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of the Ministry of Health of the Russian Federation,
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The article gives an account of certification performed for a new batch of a Reference standard to be used with the test sys-

tem for determination of the fractional (antigenic) composition of human serum products by immunoelectrophoresis —in-

dustry reference standard (IRS) 42-28-77 — in accordance with existing requirements. A candidate reference standard

was represented by a batch of normal human serum intended for diagnostic purposes (more than 500 donors) and a batch

of immunoelectrophoresis serum against human serum proteins (antiserum against human serum proteins). In accor-

dance with the certification programme, the fractional (antigenic) composition of the reference standard was determined

by immunoelectrophoresis using «KliniTest-EF» buffer and 0.05 M borate buffer solution and the modes stipulated in the

general monograph 1.8.2.0002.15 Agar gel immunoelectrophoresis. The reaction between the antiserum against human

serum proteins and the normal human serum components of the reference standard produced at least 15 precipitation

lines. The study demonstrated that the bromphenol blue dye could be used together with «KliniTest-EF» buffer to assess

albumin migration, and the pyronin B dye could be used together with «KliniTest-EF» buffer and 0.05 M borate buffer solu-

tion to assess immunoglobulin migration. The study confirmed the applicability of the certified reference standard de-

signed for the test system for determination of the fractional (antigenic) composition of human serum products by

immunoelectrophoresis, and set the criteria for its use in the context of human serum products identification (species

specificity) testing not only by immunoelectrophoresis, but also by agar-gel immunodiffusion.

Key words: reference standard to be used with the test system for determination of the fractional (antigenic) composition;
blood products; human immunoglobulin products; immunoelectrophoresis; immunodiffusion; identification (species speci-
ficity); buffer solution; dye.

For citation: Kornilova OG, Arefyeva IL, Konovalova ES, Volkova RA, Fadeykina OV, Kudasheva EYu, Movsesyants AA. Cer-
tification and potential future use of the reference standard designed for the test system for determination of the fractional
(antigenic) composition of human serum products by immunoelectrophoresis. BIOpreparations. Prevention, Diagnosis,
Treatment 2017; 17(2): 116–121.

References

1. Kazakov AS, Zatolochina KE, Romanov BK, Bukatina TM,
Velts NY. The risk management system as the important part of
good pharmacovigilance practices (GVP). Safety and Risk of
Pharmacotherapy 2016; (1): 21–7 (in Russian).

2. ÔÑ. 3.3.2.0007.15. Normal human immunoglobulin. The State
Pharmacopoeia of the Russian Federation. 13th ed. V. 3. Moscow;
2015. Available from: http://femb.ru/feml.

3. ÔÑ. 3.3.2.0008.15. Normal human immunoglobulin for intrave-
nous administration. The State Pharmacopoeia of the Russian
Federation. 13th edition. V. 3. Moscow; 2015. Available from:
http://femb.ru/feml.

4. Human normal immunoglobulin for intravenous administration.
European Pharmacopoiea 9.0. Available from: http://onli-
ne6.edqm.eu/ep900.

5. 2.7.1. Immunochemical methods. European Pharmacopoiea 9.0.
Available from: http://online6.edqm.eu/ep900.

6. Borisevich IV, Petukhov VG, Volkova RA, Ustinnikova OB, Fadeyki-
na OV, Malkova VI. Standard samples as a tool to provide metro-
logy of analytical methods of immunobiological medicines (IM)
monitoring. BIOpreparations. Prevention, Diagnosis, Treatment
2010; (4): 8–10 (in Russian).

7. Friemel Í, ed. Immunological methods. Moscow: Mir; 1979 (in
Russian).

120 ÁÈÎïðåïàðàòû. Ïðîôèëàêòèêà, äèàãíîñòèêà, ëå÷åíèå. 2017. Ò. 17. ¹ 2

Î. Ã. Êîðíèëîâà, È. Ë. Àðåôüåâà, Å. Ñ. Êîíîâàëîâà, Ð. À. Âîëêîâà, Î. Â. Ôàäåéêèíà, Ý. Þ. Êóäàøåâà, À. À. Ìîâñåñÿíö



8. Volkova RA, Fadeykina OV, Klimov VI, Sakanyan EI, Olefir YuV,
Merkulov VA, et al. Topical issues related to reference standards
in the sphere of circulation of biological products. BIOpreparati-
ons. Prevention, Diagnosis, Treatment 2016; 16(4): 229–36
(in Russian).

9. ÎÔÑ. 1.8.2.0002.15. Agarose gel immunoelectrophoresis. The
State Pharmacopoeia of the Russian Federation. 13th edition.
V. 2. Moscow; 2015. Available from: http://femb.ru/feml.

10. ÎÔÑ. 1.2.1.0021.15. Ålectrophoresis. The State Pharmacopoeia of
the Russian Federation. 13th edition. V. 1. Moscow; 2015. Available
from: http://femb.ru/feml.

11. Bondarev VP, Borisevich IV, Volkova RA, Fadeykina OV. Industry re-
ference standards certification for the control of medical immuno-
biological preparations. The Bulletin of the Scientific Centre for Ex-
pert Evaluation of Medicinal Products 2013; (2): 28–32 (in Russian).

Authors
Federal State Budgetary Institution «Scientific Centre for Expert Evaluation of Medicinal Products» of the Ministry of Health of the Russian Fed-

eration, Petrovsky boulevard 8, bld. 2, Moscow 127051, Russian Federation.

Kornilova OG. Chief expert of the Laboratory of Immunoglobulins and Blood Products of the Testing Centre for Evaluation of Medicinal

Immunobiological Products’ Quality. Candidate of Medical Sciences.

Arefyeva IL. Senior microbiologist of the Laboratory of Immunoglobulins and Blood Products of the Testing Centre for Evaluation of Medicinal

Immunobiological Products’ Quality.

Konovalova ES. Engineering technician of the Laboratory of Immunoglobulins and Blood Products of the Testing Centre for Evaluation of Medic-

inal Immunobiological Products’ Quality.

Volkova RA. Head of the Laboratory of Molecular Biology and Genetic Test Methods of the Testing Centre for Evaluation of Medicinal

Immunobiological Products’ Quality. Doctor of Biological Sciences.

Fadeykina OV. Chief technologist of the Testing Centre for Evaluation of Medicinal Immunobiological Products’ Quality. Candidate of Biological

Sciences.

Kudasheva EY. Head of the Laboratory of Immunoglobulins and Blood Products of the Testing Centre for Evaluation of Medicinal

Immunobiological Products’ Quality. Candidate of Medical Sciences.

Movsesyants AA. Head of the Testing Centre for Evaluation of Medicinal Immunobiological Products’ Quality. Doctor of Medical Sciences, Pro-

fessor.

Contact e-mail: Kornilova Olga Gennadyevna; Kornilova@expmed.ru

Îñîáåííîñòè àòòåñòàöèè è ïåðñïåêòèâû ïðèìåíåíèÿ ñòàíäàðòíîãî îáðàçöà òåñò-ñèñòåìû

ÁÈÎïðåïàðàòû. Ïðîôèëàêòèêà, äèàãíîñòèêà, ëå÷åíèå. 2017. Ò. 17. ¹ 2 121


