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Â ñòàòüå ïðåäñòàâëåí àíàëèç ðåçóëüòàòîâ èñïûòàíèé, ïðîâåäåííûõ â õîäå ýêñïåðòèçû êà÷åñòâà âàêöèíû òóëÿðåìèé-
íîé æèâîé â ÔÃÁÓ «ÍÖÝÑÌÏ» Ìèíçäðàâà Ðîññèè â 2011–2015 ãã. Èç 34 ñåðèé âàêöèíû, âûïóùåííûõ â 2011 ã.,
14 ñåðèé íå ñîîòâåòñòâîâàëè òðåáîâàíèÿì íîðìàòèâíîé äîêóìåíòàöèè (ÍÄ) ïî ïîêàçàòåëÿì: «Ñïåöèôè÷åñêàÿ àê-
òèâíîñòü (ïðîöåíò æèâûõ ìèêðîáíûõ êëåòîê)», «Êîëè÷åñòâî íàêîæíûõ äîç» è «Òåðìîñòàáèëüíîñòü». Ðåçóëüòàòû
ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé ïîäòâåðäèëè íåñòàíäàðòíîñòü îáðàçöîâ ñåðèé âàêöèíû òóëÿðåìèéíîé æèâîé ïî
ïîêàçàòåëÿì «Ñïåöèôè÷åñêàÿ àêòèâíîñòü (ïðîöåíò æèâûõ ìèêðîáíûõ êëåòîê)», ÷òî, ñîîòâåòñòâåííî, ïðèâîäèò ê
ðàçëè÷èþ òåñòèðóåìûõ îáðàçöîâ âàêöèíû ïî êîëè÷åñòâó íàêîæíûõ è âíóòðèêîæíûõ äîç. Ïîäòâåðæäåíî, ÷òî
FT-àãàð ÿâëÿåòñÿ ïèòàòåëüíîé ñðåäîé, îáåñïå÷èâàþùåé âñå íåîáõîäèìûå óñëîâèÿ äëÿ êóëüòèâèðîâàíèÿ âàêöèííî-
ãî øòàììà Francisella tularensis. Àíàëèçèðóþòñÿ âîçìîæíûå ïðè÷èíû íåñòàíäàðòíîñòè êà÷åñòâà ñåðèé, âûïóùåííûõ
â 2011 ã. Ðåçóëüòàòû èñïûòàíèé 93 ñåðèé òóëÿðåìèéíîé âàêöèíû, ïðîèçâåäåííûõ â 2012–2015 ãã., ïîêàçàëè èõ ïîë-
íîå ñîîòâåòñòâèå òðåáîâàíèÿì ÍÄ. Ñòàáèëüíîå îáåñïå÷åíèå êà÷åñòâà òóëÿðåìèéíîé âàêöèíû ïîñëóæèëî îñíîâàíè-
åì äëÿ âîçìîæíîñòè âûáîðà, àòòåñòàöèè è óòâåðæäåíèÿ íîâûõ ñåðèé ïðåïàðàòà â êà÷åñòâå îòðàñëåâûõ ñòàíäàðòíûõ
îáðàçöîâ.

Êëþ÷åâûå ñëîâà: Francisella tularensis; âàêöèíà òóëÿðåìèéíàÿ æèâàÿ; íîðìàòèâíàÿ äîêóìåíòàöèÿ; ñïåöèôè÷å-
ñêàÿ àêòèâíîñòü; ïðîöåíò æèâûõ ìèêðîáíûõ êëåòîê; êîíöåíòðàöèÿ ìèêðîáíûõ êëåòîê; êîëè÷åñòâî íàêîæíûõ
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ñÿíö ÀÀ. Îöåíêà êà÷åñòâà âàêöèíû òóëÿðåìèéíîé æèâîé ïî ðåçóëüòàòàì èñïûòàíèé â ðàìêàõ îáÿçàòåëüíîé
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Òóëÿðåìèÿ — îñòðîå ïðèðîäíî-î÷àãîâîå èíôåêöèîííîå
çàáîëåâàíèå èç ãðóïïû áàêòåðèàëüíûõ çîîíîçîâ, êîòîðîå
âûçûâàåòñÿ áàêòåðèåé Francisella tularensis, ïðîòåêàþùåå
ñ èíòîêñèêàöèåé, ëèõîðàäêîé, ðàçâèòèåì ëèìôàäåíèòà è
ïîðàæåíèåì ðàçëè÷íûõ îðãàíîâ. Îòíîñèòñÿ ê ãðóïïå îñî-
áî îïàñíûõ èíôåêöèîííûõ áîëåçíåé, òàê êàê âîçáóäèòåëü
òóëÿðåìèè ÿâëÿåòñÿ ïàòîãåííûì áèîëîãè÷åñêèì àãåíòîì
(ÏÁÀ) II ãðóïïû. Îäíîé èç õàðàêòåðíûõ ýïèäåìèîëîãè÷å-
ñêèõ îñîáåííîñòåé òóëÿðåìèè ÿâëÿåòñÿ ïî÷òè 100 % âîñ-
ïðèèì÷èâîñòü ê íåé ÷åëîâåêà áåç ðàçëè÷èÿ â âîçðàñòå,
êðîìå òîãî, áîëüíûå ëþäè íå ïðåäñòàâëÿþò îïàñíîñòè äëÿ
çäîðîâûõ. Â ðåçóëüòàòå ïåðåíåñåííîãî çàáîëåâàíèÿ ôîð-
ìèðóåòñÿ ñòîéêèé èììóíèòåò [1–5].

Ïðèðîäíûå î÷àãè òóëÿðåìèè ðàñïðîñòðàíåíû íà âñåõ
êîíòèíåíòàõ Ñåâåðíîãî ïîëóøàðèÿ â Åâðîïå, Àçèè è Ñå-
âåðíîé Àìåðèêå, çàáîëåâàíèÿ ëþäåé ðåãèñòðèðóþòñÿ â
âèäå ñïîðàäè÷åñêèõ ñëó÷àåâ è ýïèäåìè÷åñêèõ âñïûøåê
[6, 7]. Â Ðîññèè òóëÿðåìèÿ ïîñòîÿííî îáíàðóæèâàåòñÿ
ïðàêòè÷åñêè íà âñåé òåððèòîðèè [1, 8, 9]. Â 90-å ãîäû ïðî-
øëîãî âåêà â íàøåé ñòðàíå åæåãîäíî äèàãíîñòèðîâàëîñü
îò 100 äî 400 ñëó÷àåâ çàáîëåâàíèÿ ëþäåé. Â 2000–2011 ãã.
çàáîëåâàåìîñòü â Ðîññèè ñóùåñòâåííî ñíèçèëàñü è ñî-
ñòàâëÿëà 50–123 ñëó÷àåâ â ãîä, ÷òî íå èñêëþ÷àåò âîçíèê-
íîâåíèå âñïûøåê, îõâàòûâàþùèõ íåñêîëüêî ñîòåí ÷åëî-
âåê, êàê ýòî ïðîèçîøëî â 2005 ã., è áîëåå 1000 — â 2013 ã.
â ðåçóëüòàòå îáîñòðåíèÿ ýïèçîîòè÷åñêîãî ïðîöåññà â ïðè-
ðîäíîì î÷àãå òóëÿðåìèè [8, 9].

Â íàñòîÿùåå âðåìÿ èììóíèçàöèÿ ÿâëÿåòñÿ ñàìûì
íàäåæíûì ñïîñîáîì ïðîôèëàêòèêè òóëÿðåìèè. Äëÿ ïðî-

ôèëàêòèêè çàáîëåâàíèÿ â Ðîññèè èñïîëüçóåòñÿ òóëÿðå-
ìèéíàÿ âàêöèíà, ïðåäñòàâëÿþùàÿ ñîáîé æèâóþ êóëüòóðó
âàêöèííîãî øòàììà F. tularensis 15 ÍÈÈÝÃ, ëèîôèëèçèðî-
âàííîãî â ñòàáèëèçèðóþùåé ñðåäå. Âàêöèíàöèÿ ðåêîìåí-
äîâàíà íàñåëåíèþ ñ 7-ëåòíåãî âîçðàñòà, ïðîæèâàþùåìó
íà ýíçîîòè÷íûõ ïî òóëÿðåìèè òåððèòîðèÿõ, à òàêæå ïî
ýïèäåìè÷åñêèì ïîêàçàíèÿì. Òóëÿðåìèéíàÿ âàêöèíà ÷åðåç
20–30 ñóòîê ïîñëå ïðèâèâêè îáåñïå÷èâàåò ðàçâèòèå ñòîé-
êîãî èììóíèòåòà ïðîäîëæèòåëüíîñòüþ äî 5 ëåò [1, 3].
Â Ðîññèéñêîé Ôåäåðàöèè ïðîòèâ òóëÿðåìèè åæåãîäíî
ïîäëåæèò âàêöèíàöèè áîëåå 300 òûñ. è ðåâàêöèíàöèè áî-
ëåå 1 ìëí ÷åëîâåê [9]. Ñîîòâåòñòâåííî, ïîñòîÿííûé êîí-
òðîëü êà÷åñòâà òóëÿðåìèéíîé âàêöèíû ÿâëÿåòñÿ íåîòúåì-
ëåìîé ñîñòàâëÿþùåé ñèñòåìû âàêöèíîïðîôèëàêòèêè.

Öåëü ðàáîòû — îöåíêà êà÷åñòâà âàêöèíû òóëÿðåìèéíîé
æèâîé ïî ðåçóëüòàòàì ñåðòèôèêàöèîííûõ èñïûòàíèé â ÔÃÁÓ
«ÍÖÝÑÌÏ» Ìèíçäðàâà Ðîññèè çà ïåðèîä 2011–2015 ãã.

Â çàäà÷è èññëåäîâàíèÿ âõîäèëî ïðîâåäåíèå èñïûòà-
íèé âàêöèíû òóëÿðåìèéíîé æèâîé â ñîîòâåòñòâèè ñ òðåáî-
âàíèÿìè ÍÄ Ð N002348/01-010212, àíàëèç ïîëó÷åííûõ ðå-
çóëüòàòîâ è âûáîð ñåðèé âàêöèíû â êà÷åñòâå êàíäèäàòîâ â
îòðàñëåâûå ñòàíäàðòíûå îáðàçöû (ÎÑÎ).

Ìàòåðèàëû è ìåòîäû

Â Èñïûòàòåëüíîì öåíòðå ýêñïåðòèçû êà÷åñòâà ÌÈÁÏ ïðî-
âåäåíû èñïûòàíèÿ 127 ñåðèé âàêöèíû òóëÿðåìèéíîé æè-
âîé. Ñåðèè âàêöèíû, âûïóùåííûå â 2011 ã., óñëîâíî îáî-
çíà÷åíû ïîä íîìåðàìè 1–14, â 2012 ã. — ïîä íîìåðàìè
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15–64, â 2013 ã. — ïîä íîìåðàìè 65–75, â 2014 ã. — ïîä
íîìåðàìè 76–92, â 2015 ã. — ïîä íîìåðàìè 93–107.

Èñïûòàíèÿ ïðîâîäèëè â ñòðîãîì ñîîòâåòñòâèè ñ ìåòî-
äàìè, óêàçàííûìè â ÍÄ íà ëåêàðñòâåííûé ïðåïàðàò ïî ïî-
êàçàòåëÿì: «Îïèñàíèå», «Ïîäëèííîñòü», «Âðåìÿ ðàñòâîðå-
íèÿ», «ðÍ», «Âðåìÿ ñåäèìåíòàöèîííîé óñòîé÷èâîñòè»,
«Ðàçìåð ÷àñòèö», «Ïîòåðÿ â ìàññå ïðè âûñóøèâàíèè»,
«Òî÷íîñòü ðîçëèâà», «Âàêóóì, ãåðìåòèçàöèÿ», «Îòñóòñòâèå
ïîñòîðîííèõ ìèêðîîðãàíèçìîâ è ãðèáîâ», «Ñïåöèôè÷å-
ñêàÿ áåçîïàñíîñòü», «Ñïåöèôè÷åñêàÿ àêòèâíîñòü (êîíöåí-
òðàöèÿ ìèêðîáíûõ êëåòîê; ïðîöåíò æèâûõ ìèêðîáíûõ
êëåòîê, ñòåïåíü äèññîöèàöèè)», «Êîëè÷åñòâî íàêîæíûõ
äîç», «Ïðèâèâàåìîñòü» è «Òåðìîñòàáèëüíîñòü».

Ñòàòèñòè÷åñêàÿ îáðàáîòêà ðåçóëüòàòîâ âûïîëíåíà ñ
ïîìîùüþ ïðîãðàììû Microsoft Excel.

Ðåçóëüòàòû è îáñóæäåíèå

Îäíèì èç îñíîâíûõ ïîêàçàòåëåé êà÷åñòâà âàêöèíû ÿâëÿ-
åòñÿ «Ñïåöèôè÷åñêàÿ àêòèâíîñòü», îáóñëîâëåííàÿ îáùåé
êîíöåíòðàöèåé ìèêðîáíûõ êëåòîê è ïðîöåíòîì æèâûõ
ìèêðîáíûõ êëåòîê. Íà îñíîâàíèè ðåçóëüòàòîâ, ïîëó÷åí-
íûõ ïî äàííîìó ïîêàçàòåëþ, îïðåäåëÿåòñÿ êîëè÷åñòâî íà-
êîæíûõ è âíóòðèêîæíûõ äîç âàêöèíû â àìïóëå. Øòàììû F.
tularensis îñîáî òðåáîâàòåëüíû ê óñëîâèÿì êóëüòèâèðîâà-
íèÿ, îíè íå ðàñòóò íà ïèòàòåëüíûõ ñðåäàõ øèðîêîãî ïðè-
ìåíåíèÿ — ìÿñî-ïåïòîííûõ àãàðå è áóëüîíå, àãàðå è
áóëüîíå Õîòòèíãåðà. Îïòèìàëüíûìè óñëîâèÿìè äëÿ èõ
êóëüòèâèðîâàíèÿ ÿâëÿþòñÿ ñëàáîùåëî÷íûå àãàðîâûå èëè
æåëòî÷íûå ñðåäû ñ äîáàâëåíèåì öèñòåèíà, êðîëè÷üåé äå-
ôèáðèíèðîâàííîé êðîâè, òêàíåâûõ ýêñòðàêòîâ è äðóãèõ
ñòèìóëÿòîðîâ ðîñòà [2, 3, 10, 11]. Èñïîëüçóåìàÿ íàìè
ïèòàòåëüíàÿ ñðåäà äëÿ êóëüòèâèðîâàíèÿ è âûäåëåíèÿ òó-
ëÿðåìèéíîãî ìèêðîáà (FT-àãàð) èçãîòîâëåíà íà îñíîâå
ñåðíîêèñëîòíîãî ãèäðîëèçàòà ðûáíîé ìóêè ñ öèñòåèíîì,
ñòèìóëÿòîðîì ðîñòà ãåìîôèëüíûõ áàêòåðèé è ãëþêîçî-
âèòàìèííîé äîáàâêîé (ãëþêîçà, òèàìèí õëîðèä, êàëüöèÿ
ïàíòîòåíàò). FT-àãàð ïî ðîñòîâûì ñâîéñòâàì ñîîòâåòñòâî-
âàë òðåáîâàíèÿì ÍÄ: ïðè ïîñåâå 10 ì.ê. âàêöèííîãî øòàì-
ìà F. tularensis îáåñïå÷èâàë ðîñò åäèíè÷íûõ (îò 4 äî 8) êî-
ëîíèé, à ïðè ïîñåâå 100 ì.ê. — îò 60 äî 80 % îò ïîñåâíîé
äîçû.

Ïðè ýêñïåðòèçå êà÷åñòâà 34 ñåðèé âàêöèíû, âûïóùåí-
íûõ â 2011 ã., ó 14 ñåðèé áûëè âûÿâëåíû íåñîîòâåòñòâèÿ
òðåáîâàíèÿì ÍÄ ïî ïîêàçàòåëþ «Ñïåöèôè÷åñêàÿ àêòèâ-
íîñòü (ïðîöåíò æèâûõ ìèêðîáíûõ êëåòîê)». Ñîäåðæàíèå
æèâûõ ìèêðîáíûõ êëåòîê áûëî íèæå íîðìû (ìåíåå 40 %
îò îáùåãî êîëè÷åñòâà). Íî ïðè ýòîì ïî ïîêàçàòåëþ «Ñïå-
öèôè÷åñêàÿ àêòèâíîñòü (êîíöåíòðàöèÿ ìèêðîáíûõ êëå-
òîê)» âñå ñåðèè ñîîòâåòñòâîâàëè òðåáîâàíèÿì ÍÄ (òàáë. 1).

Ïî ïîêàçàòåëÿì êà÷åñòâà: «Îïèñàíèå», «Ïîäëèí-
íîñòü», «Âðåìÿ ðàñòâîðåíèÿ», «ðÍ», «Âðåìÿ ñåäèìåíòàöè-
îííîé óñòîé÷èâîñòè», «Ðàçìåð ÷àñòèö», «Ïîòåðÿ â ìàññå
ïðè âûñóøèâàíèè», «Òî÷íîñòü ðîçëèâà», «Âàêóóì, ãåðìå-
òèçàöèÿ», «Îòñóòñòâèå ïîñòîðîííèõ ìèêðîîðãàíèçìîâ è
ãðèáîâ», «Ñïåöèôè÷åñêàÿ áåçîïàñíîñòü», «Ïðèâèâàå-
ìîñòü» è «Òåðìîñòàáèëüíîñòü» âñå èñïûòóåìûå ñåðèè âàê-
öèíû ñîîòâåòñòâîâàëè òðåáîâàíèÿì ÍÄ.

Äîñòîâåðíîñòü ïîëó÷åííûõ ðåçóëüòàòîâ íåñîîòâåòñò-
âèé ñåðèé òðåáîâàíèÿì ÍÄ ïî ïîêàçàòåëþ «Ñïåöèôè÷å-
ñêàÿ àêòèâíîñòü (ïðîöåíò æèâûõ ìèêðîáíûõ êëåòîê)» áûëà
ïîäòâåðæäåíà ïðîâåäåíèåì äâóêðàòíûõ èñïûòàíèé. Êàê
âèäíî èç ðåçóëüòàòîâ, ïðåäñòàâëåííûõ â òàáëèöå 1, â îá-
ðàçöàõ ñåðèé âàêöèíû ¹ 1, 2, 5, 6 è 10 ñîäåðæàíèå æèâûõ
ìèêðîáíûõ êëåòîê áûëî íåäîñòàòî÷íûì è íå ñîñòàâèëî ñó-

ùåñòâåííîé ðàçíèöû â ðåçóëüòàòå ïîâòîðíîãî èñïûòàíèÿ
(îò 18 äî 29 %). Â ñåðèÿõ âàêöèíû ¹ 12, 13 è 14 âûÿâëåíû
çíà÷èòåëüíûå êîëåáàíèÿ (îò 0,2 äî 69 %) ñîäåðæàíèÿ æè-
âûõ ìèêðîáíûõ êëåòîê â ðàçíûõ îáðàçöàõ. Â ñåðèÿõ ¹ 3, 4,
9 è 11 ïðè íèçêîì ñîäåðæàíèè æèâûõ ìèêðîáíûõ êëåòîê â
ñðåäíåì ïî òðåì îáðàçöàì îòìå÷àëàñü äâóêðàòíàÿ è áîëåå
ðàçíèöà ìåæäó ðåçóëüòàòàìè äâóõ èñïûòàíèé, íàïðèìåð, â
ñåðèè ¹ 11 êîëè÷åñòâî æèâûõ ìèêðîáíûõ êëåòîê â ïåðâîì
èñïûòàíèè ñîñòàâèëî 23 % è òîëüêî 1,5 % — âî âòîðîì èñ-
ïûòàíèè. Ñàìîå íèçêîå ñîäåðæàíèå æèâûõ ìèêðîáíûõ
êëåòîê îáíàðóæåíî â îáðàçöàõ ñåðèé âàêöèíû ¹ 7 è 8
(îò 5 äî 10 %) è ïîäòâåðæäåíî ïîâòîðíûìè èñïûòàíèÿìè.
Êîëè÷åñòâî íàêîæíûõ è âíóòðèêîæíûõ äîç, ââîäèìûõ ëþ-
äÿì, ÿâëÿåòñÿ ðàñ÷åòíîé âåëè÷èíîé, çàâèñÿùåé îò ñîäåð-
æàíèÿ æèâûõ ìèêðîáíûõ êëåòîê â îáðàçöå. Â ñâÿçè ñ
îòìå÷åííîé íåñòàíäàðòíîñòüþ òåñòèðóåìûõ îáðàçöîâ âàê-
öèíû, êîëè÷åñòâî èììóíèçèðóþùèõ äîç â íèõ áûëî èëè
íåäîñòàòî÷íûì èëè çíà÷èòåëüíî ïðåâûøàëî íîðìó. Â èòî-
ãå ýòè ñåðèè òàêæå íå ñîîòâåòñòâîâàëè òðåáîâàíèÿì ÍÄ ïî
ïîêàçàòåëþ «Êîëè÷åñòâî íàêîæíûõ äîç».

Êðîìå òîãî, èç øåñòè ñåðèé âàêöèíû, ïðåäñòàâëåííûõ
íà èñïûòàíèÿ ïî âñåì ïîêàçàòåëÿì, â ÷åòûðåõ ñåðèÿõ áûëî
âûÿâëåíî íåñîîòâåòñòâèå òðåáîâàíèÿì ÍÄ ïî ïîêàçàòåëþ
«Òåðìîñòàáèëüíîñòü» (òàáë. 2). Ïîêàçàòåëü òåðìîñòàáèëü-
íîñòè — ýòî ñðîê (íå ìåíåå 7 ñóò), â òå÷åíèå êîòîðîãî â
ïðåïàðàòå ñîõðàíÿåòñÿ 50 % æèâûõ ìèêðîáíûõ êëåòîê îò
èõ ïåðâîíà÷àëüíîãî êîëè÷åñòâà ïîñëå õðàíåíèÿ îáðàçöîâ
âàêöèíû ïðè òåìïåðàòóðå (37±1) °Ñ.

Èñïûòàíèå ïî ïîêàçàòåëþ «Òåðìîñòàáèëüíîñòü» ïðî-
âîäèëîñü ïî ìåòîäèêå îïðåäåëåíèÿ ïðîöåíòà æèâûõ ìèê-
ðîáíûõ êëåòîê ïîñëå õðàíåíèÿ îáðàçöîâ âàêöèíû ïðè
òåìïåðàòóðå (37±1) °Ñ â òå÷åíèå 14 ñóò. Äàëåå ïîêàçàòåëü
«Òåðìîñòàáèëüíîñòü» ïðåïàðàòà â ñóòêàõ ðàññ÷èòûâàëñÿ
ïî ôîðìóëå, â êîòîðîé ó÷èòûâàåòñÿ ïåðâîíà÷àëüíîå ñðåä-
íåå êîëè÷åñòâî æèâûõ ìèêðîáíûõ êëåòîê, ñðåäíåå êîëè-
÷åñòâî æèâûõ ìèêðîáíûõ êëåòîê ïîñëå õðàíåíèÿ îáðàçöîâ
ïðè òåìïåðàòóðå (37±1) °Ñ è ñðîê õðàíåíèÿ — 14 ñóò. Êàê
âèäíî èç ðåçóëüòàòîâ, ïðåäñòàâëåííûõ â òàáëèöå 2, ïîêà-
çàòåëè ñîäåðæàíèÿ æèâûõ ìèêðîáíûõ êëåòîê â îáðàçöàõ
÷åòûðåõ ñåðèé ñîñòàâëÿëè îò 0 äî 6 %. Äàííûå ðåçóëüòàòû
ñâèäåòåëüñòâóþò î òîì, ÷òî è ïåðâîíà÷àëüíîå êîëè÷åñòâî
æèâûõ ìèêðîáíûõ êëåòîê â ýòèõ îáðàçöàõ áûëî íåäîñòà-
òî÷íûì. Ñîîòâåòñòâåííî, è ïîêàçàòåëü «Òåðìîñòàáèëü-
íîñòü» ñîñòàâèë ìåíåå 7 ñóò. Çíà÷èòåëüíûå ðàçëè÷èÿ â ñî-
äåðæàíèè æèâûõ ìèêðîáíûõ êëåòîê ïîäòâåðæäàþò íå-
ñòàíäàðòíîñòü ïðåäñòàâëåííûõ îáðàçöîâ.

Â õîäå èñïûòàíèé òàêæå áûëî îòìå÷åíî îòëè÷èå
âíåøíåãî âèäà íåêîòîðûõ îáðàçöîâ âîññòàíîâëåííîé âàê-
öèíû äðóã îò äðóãà: ñðàçó ïîñëå âíåñåíèÿ 0,9 % ðàñòâîðà
íàòðèÿ õëîðèäà â îäíèõ îáðàçöàõ ñóñïåíçèÿ áûëà îäíî-
ðîäíîé è ðàâíîìåðíî âçâåøåííîé, â äðóãèõ íàáëþäàëèñü
ãåëåîáðàçíûå âêëþ÷åíèÿ. Ïîñëå ïåðåìåøèâàíèÿ â òå÷å-
íèå ðåãëàìåíòèðîâàííîãî âðåìåíè ðàñòâîðåíèÿ â ñîîò-
âåòñòâèè ñ ÍÄ (3 ìèí) ðàçëè÷èÿ âîññòàíîâëåííîãî ïðåïà-
ðàòà íèâåëèðîâàëèñü.

Â ïðîöåññå ïîèñêà ïðè÷èí ïîëó÷åííûõ íåñîîòâåòñò-
âèé íàìè áûë ïðîâåäåí ðÿä äîïîëíèòåëüíûõ ýêñïåðèìåí-
òàëüíûõ èññëåäîâàíèé. Â FT-àãàð â êà÷åñòâå äîïîëíèòåëü-
íûõ ñòèìóëÿòîðîâ ðîñòà ïîî÷åðåäíî âíîñèëè: ãåìîëèçè-
ðîâàííóþ ëîøàäèíóþ êðîâü äî êîíå÷íîé êîíöåíòðàöèè
5 %; äåôèáðèíèðîâàííóþ êðîëè÷üþ êðîâü äî êîíå÷íîé
êîíöåíòðàöèè 5 %; óâåëè÷èâàëè ñîäåðæàíèå ãëþêîçû â
ïèòàòåëüíîé ñðåäå äî êîíöåíòðàöèè 10 % âìåñòî ðåãëà-
ìåíòèðîâàííûõ 6 %. Îäíàêî âíåñåíèå â ñðåäó ðàçëè÷íûõ
îáîãàùàþùèõ äîáàâîê íå ïîâëèÿëî íà ðåçóëüòàòû èñïû-
òàíèé ïî ïîêàçàòåëþ «Ñïåöèôè÷åñêàÿ àêòèâíîñòü (ïðî-
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öåíò æèâûõ ìèêðîáíûõ êëåòîê)». Ïðè ñðàâíèòåëüíîì âû-
ñåâå îáðàçöîâ âàêöèíû íà ïèòàòåëüíûå ñðåäû, êàê ñ äî-
ïîëíèòåëüíûìè äîáàâêàìè, òàê è áåç íèõ, áûëî ïîëó÷åíî
èäåíòè÷íîå êîëè÷åñòâî êîëîíèåîáðàçóþùèõ åäèíèö
(ÊÎÅ). Òàêèì îáðàçîì, íàìè áûëî ïîäòâåðæäåíî, ÷òî
FT-àãàð ÿâëÿåòñÿ îïòèìàëüíîé ïèòàòåëüíîé ñðåäîé, îáåñ-
ïå÷èâàþùåé âñå íåîáõîäèìûå óñëîâèÿ äëÿ êóëüòèâèðîâà-
íèÿ âàêöèííîãî øòàììà F. tularensis.

Ñ öåëüþ îöåíêè îáúåêòèâíîñòè ïîëó÷åííûõ ðåçóëüòà-
òîâ ïðîâîäèëèñü ïàðàëëåëüíûå âûñåâû âàêöèíû èç îäíî-
ãî îáðàçöà (îáúåäèíåíèå ñîäåðæèìîãî äâóõ àìïóë) è èç
îäíîé àìïóëû â óñëîâèÿõ ïðîìåæóòî÷íîé ïðåöèçèîííî-
ñòè (äâóìÿ ñîòðóäíèêàìè), à òàêæå âûñåâ ñîäåðæèìîãî îä-
íîãî îáðàçöà â ïîëíîì îáúåìå. Ðåçóëüòàòû, ïîëó÷åííûå
ñîòðóäíèêàìè, âî âñåõ îïûòàõ ïîêàçàëè íåçíà÷èòåëüíûå
êîëåáàíèÿ (îò 5 äî 12 %), âûñîêóþ âîñïðîèçâîäèìîñòü ïðè
ïîâòîðíûõ èñïûòàíèÿõ è ïîäòâåðäèëè áîëüøîé ðàçáðîñ
ñîäåðæàíèÿ æèâûõ ìèêðîáíûõ êëåòîê (îò 4 äî 82 %) è íà-
êîæíûõ äîç (îò 1 äî 82, ïðè íîðìå îò 15 äî 50) â îáðàçöàõ
è àìïóëàõ îäíîé ñåðèè.

Ðåçóëüòàòû ïðîâåäåííûõ íàìè èññëåäîâàíèé ïîä-
òâåðäèëè íåñòàíäàðòíîñòü ñåðèé òóëÿðåìèéíîé âàêöèíû
ïî ïîêàçàòåëÿì «Ñïåöèôè÷åñêàÿ àêòèâíîñòü (ïðîöåíò æè-

âûõ ìèêðîáíûõ êëåòîê)», «Êîëè÷åñòâî íàêîæíûõ äîç» è
«Òåðìîñòàáèëüíîñòü». Â èòîãå èç 34 ñåðèé âàêöèíû, âûïó-
ùåííûõ â 2011 ã., — 14 ñåðèé (41 %) áûëè ïðèçíàíû íåñî-
îòâåòñòâóþùèìè òðåáîâàíèÿì ÍÄ.

Èç âûøåèçëîæåííîãî ñëåäóåò, ÷òî âîçìîæíûìè ïðè-
÷èíàìè ïîëó÷åíèÿ íåñòàíäàðòíûõ ñåðèé òóëÿðåìèéíîé
âàêöèíû ïî ïîêàçàòåëÿì «Ñïåöèôè÷åñêàÿ àêòèâíîñòü
(ïðîöåíò æèâûõ ìèêðîáíûõ êëåòîê)», «Êîëè÷åñòâî íàêîæ-
íûõ äîç» è «Òåðìîñòàáèëüíîñòü» ìîãëè ïîñëóæèòü íàðó-
øåíèÿ òåõíîëîãèè ïðîèçâîäñòâà â ïðîöåññå ëèîôèëèçà-
öèè èëè íåðàâíîìåðíîå ïåðåìåøèâàíèå âàêöèíû ïðè åå
ðîçëèâå.

Àíàëèçèðóÿ ðåçóëüòàòû èñïûòàíèé 93 ñåðèé òóëÿðå-
ìèéíîé âàêöèíû, âûïóùåííûõ â 2012–2015 ãã., ñëåäóåò
îòìåòèòü, ÷òî âñå ñåðèè ïðåïàðàòà ïîñëå ïåðâîãî èñïûòà-
íèÿ ñîîòâåòñòâîâàëè òðåáîâàíèÿì ÍÄ, â òîì ÷èñëå è ïî ïî-
êàçàòåëþ «Ñïåöèôè÷åñêàÿ àêòèâíîñòü (ïðîöåíò æèâûõ
ìèêðîáíûõ êëåòîê)» (òàáë. 2). Â ñðåäíåì ïî ñåðèÿì îáùàÿ
êîíöåíòðàöèÿ ìèêðîáíûõ êëåòîê ñîñòàâèëà 1,6·1010 ïðè
äâóõ ñòàíäàðòíûõ îòêëîíåíèÿõ 0,4, ÷òî ñîîòâåòñòâîâàëî
íîðìå — (2±1)·1010 ì.ê./ìë. Ïðè ýòîì êîëè÷åñòâî æèâûõ
ìèêðîáíûõ êëåòîê â íèõ â ñðåäíåì ïîëó÷èëîñü 49 %, ïðè

Îöåíêà êà÷åñòâà âàêöèíû òóëÿðåìèéíîé æèâîé ïî ðåçóëüòàòàì èñïûòàíèé â ðàìêàõ îáÿçàòåëüíîé ñåðòèôèêàöèè
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Òàáëèöà 1. Ðåçóëüòàòû èñïûòàíèÿ ïî ïîêàçàòåëþ «Ñïåöèôè÷åñêàÿ àêòèâíîñòü» âàêöèíû òóëÿðåìèéíîé æèâîé, âûïóùåííîé â 2011 ã.

Îáðàçöû
ñåðèé
¹ ï/ï

Èñïû-
òàíèå

Îáùàÿ
êîíöåíòðàöèÿ

ì.ê./ìë1

(ñðåäíåå ïî
òðåì îáðàçöàì)

1-é îáðàçåö
(îáúåäèíåíèå äâóõ àìïóë)

2-é îáðàçåö
(îáúåäèíåíèå äâóõ àìïóë)

3-é îáðàçåö
(îáúåäèíåíèå äâóõ àìïóë)

% æ.ì.ê.2

(ñðåäíèé
ïî òðåì

îáðàçöàì)% æ.ì.ê.2 Êîë-âî
íàêîæíûõ äîç3 % æ.ì.ê.2 Êîë-âî

íàêîæíûõ äîç3 % æ.ì.ê.2 Êîë-âî
íàêîæíûõ äîç3

1 1 1,77·1010 21 18 19 17 13 12 17,5

2 1,77·1010 34 30 34 30 19 16 29

2 1 1,6·1010 24 19 29 23 26 20 26

2 1,7·1010 12 10 34 28 25 21 24

3 1 1,8·1010 30 28 29 26 29 26 29,4

2 1,77·1010 8,5 7 3 3 1,5 1 4

4 1 1,9·1010 30 30 26 25 26 25 27,4

2 1,9·1010 11 11 9 9 15 14 12

5 1 1,7·1010 25 22 22 19 24 21 23,5

2 1,7·1010 25 21 20 17 17 14 20,6

6 1 1,7·1010 10 8 20 17 23 20 18

2 1,7·1010 15 12 17 15 17 15 16

7 1 1,7·1010 10 8 13 11 8 6 10,2

2 1,77·1010 11 9 7 6 10 8 9

8 1 1,8·1010 10 9 7 6 6 5 7

2 1,96·1010 4 3 3 3 7 6 5

9 1 1,33·1010 11 7 8 5 16 11 11

2 1,33·1010 11 7 17 11 32 21 20

10 1 1,1·1010 23 12 15 8 32 16 23,3

2 1,2·1010 1 1 35 28 24 13 20

11 1 1,36×010 25 17 15 10 29 19 23

2 1,43·1010 2 2 2 1 1 1 1,5

12 1 1,8·1010 19 19 26 22 46 42 31

2 2,2·1010 69 80 1 1 1 1 24

13 1 1,67·1010 61 48 1,5 1 12 10 26

2 1,5·1010 48 40 30 21 0,2 0,3 26

14 1 1,67·1010 33 25 9,4 8 0,6 1 14,3

2 1,7·1010 1 1 33 28 51 43 28,2

1 Íîðìà: (2±1)·1010 ì.ê./ìë).
2 Ïðîöåíò æèâûõ ìèêðîáíûõ êëåòîê (% æ.ì.ê.) (íîðìà: íå ìåíåå 40 %).
3 Êîëè÷åñòâî íàêîæíûõ äîç (íîðìà: îò 15 äî 50).
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Òàáëèöà 2. Ðåçóëüòàòû èñïûòàíèÿ ïî ïîêàçàòåëþ «Òåðìîñòàáèëüíîñòü» âàêöèíû òóëÿðåìèéíîé æèâîé, âûïóùåííîé â 2011 ã.

Îáðàçöû
ñåðèé
¹ ï/ï

Îáùàÿ êîíöåíòðàöèÿ
ì.ê./ìë1 (ñðåäíåå
ïî òðåì îáðàçöàì)

% æ.ì.ê.2

1-é îáðàçåö (îáúåäè-
íåíèå äâóõ àìïóë)

% æ.ì.ê.2

2-é îáðàçåö (îáúåäè-
íåíèå äâóõ àìïóë)

% æ.ì.ê.2

3-é îáðàçåö (îáúåäè-
íåíèå äâóõ àìïóë)

% æ.ì.ê.2

(ñðåäíèé ïî òðåì
îáðàçöàì)

Ïîêàçàòåëü
«Òåðìîñòàáèëüíîñòü»,

ñóò3

1 1,5·1010 2 1 6 3 4,2

2 1,5·1010 4 5 3 4 5

3 1,1·1010 0 0 1 1 1,3

4 2,0·1010 2 1 1 1 3

1 Íîðìà: (2±1).1010 ì.ê./ìë.
2 Ïðîöåíò æèâûõ ìèêðîáíûõ êëåòîê ( % æ.ì.ê.).
3 Íîðìà: íå ìåíåå 7 ñóò.

Òàáëèöà 3. Ðåçóëüòàòû èñïûòàíèÿ ïî ïîêàçàòåëþ «Ñïåöèôè÷åñêàÿ àêòèâíîñòü» âàêöèíû òóëÿðåìèéíîé æèâîé, âûïóùåííîé â
2012–2015 ãã.

Îáðàçöû
ñåðèé
¹ ï/ï

Îáùàÿ êîíöåí-
òðàöèÿ ì.ê./ìë1

(ñðåäíåå ïî òðåì
îáðàçöàì)

% æ.ì.ê.2

(ñðåäíèé
ïî òðåì

îáðàçöàì)

Îáðàçöû
ñåðèé
¹ ï/ï

Îáùàÿ êîíöåí-
òðàöèÿ ì.ê./ìë1

(ñðåäíåå ïî òðåì
îáðàçöàì)

% æ.ì.ê.2

(ñðåäíèé
ïî òðåì

îáðàçöàì)

Îáðàçöû
ñåðèé
¹ ï/ï

Îáùàÿ êîíöåí-
òðàöèÿ ì.ê./ìë1

(ñðåäíåå ïî òðåì
îáðàçöàì)

% æ.ì.ê.2

(ñðåäíèé
ïî òðåì

îáðàçöàì)

15 2,0·1010 62 46 1,9·1010 59 77 1,55·1010 50

16 1,3·1010 50 47 1,8·1010 54 78 1,52·1010 46

17 1,8·1010 49 48 1,7·1010 43 79 1,5·1010 43

18 1,6·1010 42 49 1,8·1010 46 80 1,5·1010 43

19 1,4·1010 47 50 1,8·1010 51 81 1,6·1010 49

20 1,4·1010 52 51 1,9·1010 54 82 1,5·1010 42

21 1,7·1010 53 52 1,9·1010 45 83 1,6·1010 44

22 1,6·1010 62 53 1,8·1010 43 84 1,8·1010 44

23 1,6·1010 51 54 1,6·1010 52 85 2,0·1010 43

24 1,7·1010 47 55 1,6·1010 44 86 1,6·1010 45

25 1,8·1010 47 56 1,6·1010 49 87 1,5·1010 51

26 1,3·1010 46 57 1,9·1010 55 88 1,3·1010 43

27 1,6·1010 42 58 1,8·1010 50 89 1,3·1010 45

28 1,3·1010 53 59 2,0·1010 52 90 1,4·1010 50

29 1,4·1010 41 60 1,5·1010 54 91 1,5·1010 47

30 1,8·1010 51 61 1,6·1010 62 92 1,3·1010 47

31 1,8·1010 54 62 1,5·1010 50 93 1,0·1010 49

32 1,9·1010 45 63 1,5·1010 48 94 1,6·1010 47

33 1,8·1010 41 64 1,3·1010 49 95 1,6·1010 46

34 1,7·1010 44 65 1,5·1010 54 96 1,7·1010 43

35 1,7·1010 46 66 1,5·1010 54 97 1,2·1010 44

36 2,1·1010 44 67 1,7·1010 54 98 1,2·1010 50

37 2,0·1010 60 68 1,5·1010 48 99 1,2·1010 44

38 2,0·1010 51 69 1,7·1010 57 100 1,4·1010 50

39 1,5·1010 53 70 1,5·1010 51 101 1,5·1010 49

40 1,7·1010 59 71 1,5·1010 48 102 1,9·1010 47

41 1,5·1010 48 72 1,8·1010 58 103 1,4·1010 63

42 2,0·1010 42 73 1,6·1010 52 104 1,5·1010 43

43 2,2·1010 43 74 1,7·1010 54 105 1,3·1010 55

44 1,6·1010 52 75 1,6·1010 43 106 1,5·1010 65

45 1,8·1010 43 76 1,57·1010 42 107 1,5·1010 43

1 Íîðìà: (2±1)·1010 ì.ê./ìë.
2 Ïðîöåíò æèâûõ ìèêðîáíûõ êëåòîê (% æ.ì.ê.) (íîðìà: íå ìåíåå 40 %).



ñòàíäàðòíîì îòêëîíåíèè 5,6 %, äâóõ ñòàíäàðòíûõ îòêëî-
íåíèÿõ 11,2 %, ÷òî òàêæå ñîîòâåòñòâîâàëî íîðìå — íå ìå-
íåå 40 %. Îñîáåííî âàæíî îòìåòèòü, ÷òî êîëåáàíèÿ êîëè-
÷åñòâà æèâûõ ìèêðîáíûõ êëåòîê â îáðàçöàõ îäíîé ñåðèè
áûëè â ïðåäåëàõ 10–15 %, ÷òî ñîîòâåòñòâîâàëî äîïóñòè-
ìûì èçìåíåíèÿì (íå áîëåå 20 %). Ñîîòâåòñòâèå îáðàçöîâ
ñåðèé ïî ñîäåðæàíèþ æèâûõ ìèêðîáíûõ êëåòîê ñâèäå-
òåëüñòâóåò îá èõ ñîîòâåòñòâèè òðåáîâàíèÿì ÍÄ ïî ïîêàçà-
òåëþ «Êîëè÷åñòâî íàêîæíûõ äîç». Ñîäåðæàíèå ïðèâèâî÷-
íûõ äîç â íèõ íàõîäèëîñü â ïðåäåëàõ íîðìû — îò 15 äî 50.
Ðåçóëüòàòû íàøèõ èñïûòàíèé ïî ýòèì ïîêàçàòåëÿì ïðàê-
òè÷åñêè ñîâïàëè ñ ïàñïîðòíûìè äàííûìè ïðåäñòàâëåííûõ
ñåðèé îò ïðîèçâîäèòåëÿ. Â õîäå èñïûòàíèé áûëî òàêæå îò-
ìå÷åíî, ÷òî ïîñëå âíåñåíèÿ 0,9 % ðàñòâîðà íàòðèÿ õëîðè-
äà â àìïóëó, âàêöèíà ïîëíîñòüþ ðàñòâîðÿëàñü â òå÷åíèå
1 ìèí ïðè âñòðÿõèâàíèè, ñóñïåíçèÿ áûëà îäíîðîäíîé è
ðàâíîìåðíî âçâåøåííîé. Èç 19 ñåðèé âàêöèíû, ïðåäñòàâ-
ëåííûõ íà èñïûòàíèÿ ïî âñåì ïîêàçàòåëÿì, ïîêàçàòåëü
«Òåðìîñòàáèëüíîñòü» òàêæå íàõîäèëñÿ â ïðåäåëàõ íîðìû
(îò 7 äî 15 ñóò), ÷òî ïîäòâåðæäàåò ñòàíäàðòíîñòü îáðàçöîâ
ïî êîëè÷åñòâó æèâûõ ìèêðîáíûõ êëåòîê (òàáë. 4).

Ñòàáèëüíîå îáåñïå÷åíèå ñòàíäàðòíîñòè êà÷åñòâà òó-
ëÿðåìèéíîé âàêöèíû ïî ïîêàçàòåëÿì «Ñïåöèôè÷åñêàÿ
àêòèâíîñòü (ïðîöåíò æèâûõ ìèêðîáíûõ êëåòîê)», «Êîëè÷å-
ñòâî íàêîæíûõ äîç» è «Òåðìîñòàáèëüíîñòü» ïîñëóæèëî
îñíîâàíèåì äëÿ âîçìîæíîñòè âûáîðà, àòòåñòàöèè è óòâåð-
æäåíèÿ íîâûõ ñåðèé ïðåïàðàòà â êà÷åñòâå îòðàñëåâûõ
ñòàíäàðòíûõ îáðàçöîâ â 2014 ã. (ÎÑÎ 42-28-398–2014) è â
2016 ã. (ÎÑÎ 42-28-398–2016). Îñíîâíîé àòòåñòîâàííîé õà-
ðàêòåðèñòèêîé ÎÑÎ òóëÿðåìèéíîé âàêöèíû ÿâëÿåòñÿ ïîêà-
çàòåëü «Ñïåöèôè÷åñêàÿ àêòèâíîñòü (êîíöåíòðàöèÿ ìèê-
ðîáíûõ êëåòîê; ïðîöåíò æèâûõ ìèêðîáíûõ êëåòîê)» [12].
Àòòåñòîâàííîå çíà÷åíèå ñòàíäàðòíîãî îáðàçöà âàêöèíû

(ÎÑÎ 42-28-398–2014) ïî ïîêàçàòåëþ «Ñïåöèôè÷åñêàÿ
àêòèâíîñòü (ïðîöåíò æèâûõ ìèêðîáíûõ êëåòîê)» ïðè äîâå-
ðèòåëüíîé âåðîÿòíîñòè 0,95 ñîñòàâèëî (54,0±11,7) %.,
à ÎÑÎ 42-28-398–2016 — (46,0±5,8) %.

Âûâîäû

1. Çà ïåðèîä ñ 2011 ïî 2015 ã. â Èñïûòàòåëüíîì öåí-
òðå ýêñïåðòèçû êà÷åñòâà ÌÈÁÏ ÔÃÁÓ «ÍÖÝÑÌÏ» Ìèí-
çäðàâà Ðîññèè áûëè ïðîâåäåíû èñïûòàíèÿ 127 ñåðèé âàê-
öèíû òóëÿðåìèéíîé æèâîé, ïðåäñòàâëåííûõ ñ öåëüþ ïîä-
òâåðæäåíèÿ èõ êà÷åñòâà íà ñîîòâåòñòâèå òðåáîâàíèÿì ÍÄ.

2. Ðåçóëüòàòû èñïûòàíèé ïîçâîëèëè ñäåëàòü âûâîä î
íåñòàíäàðòíîñòè îáðàçöîâ ñåðèé âàêöèíû, âûïóùåííûõ â
2011 ã., ÷òî ìîãëî áûòü îáóñëîâëåíî íàðóøåíèÿìè òåõíî-
ëîãèè ïðîèçâîäñòâà. Ïðåäïîëîæèòåëüíî ïðè÷èíîé ìîãëè
ñòàòü íàðóøåíèÿ òåõíîëîãèè ïðîèçâîäñòâà â ïðîöåññå
ëèîôèëèçàöèè èëè íåðàâíîìåðíîå ïåðåìåøèâàíèå âàê-
öèíû ïðè åå ðîçëèâå.

3. Ñåðèè òóëÿðåìèéíîé âàêöèíû, âûïóùåííûå â
2012–2015 ãã., ñîîòâåòñòâîâàëè òðåáîâàíèÿì ÍÄ ïî âñåì
ïîêàçàòåëÿì, âêëþ÷àÿ ïîêàçàòåëè: «Ñïåöèôè÷åñêàÿ àê-
òèâíîñòü (ïðîöåíò æèâûõ ìèêðîáíûõ êëåòîê)», «Êîëè÷åñò-
âî íàêîæíûõ äîç» è «Òåðìîñòàáèëüíîñòü».

4. Ïðîâåäåí âûáîð ñåðèé ïðåïàðàòà äëÿ àòòåñòàöèè â
êà÷åñòâå îòðàñëåâîãî ñòàíäàðòíîãî îáðàçöà â 2014 ã. (ÎÑÎ
42-28-398–2014) è â 2016 ã. (ÎÑÎ 42-28-398–2016).
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Òàáëèöà 4. Ðåçóëüòàòû èñïûòàíèÿ ïî ïîêàçàòåëþ «Òåðìîñòàáèëüíîñòü» âàêöèíû òóëÿðåìèéíîé æèâîé, âûïóùåííîé â 2012–2015 ãã.

Îáðàçöû
ñåðèé
¹ ï, ï

Îáùàÿ êîíöåíòðàöèÿ
ì.ê./ìë1

(ñðåäíåå ïî òðåì
îáðàçöàì)

% æ.ì.ê2

1-é îáðàçåö
(îáúåäèíåíèå

äâóõ àìïóë)

% æ.ì.ê.2

2-é îáðàçåö
(îáúåäèíåíèå

äâóõ àìïóë)

% æ.ì.ê.2

3-é îáðàçåö
(îáúåäèíåíèå

äâóõ àìïóë)

% æ.ì.ê.2

(ïî òðåì
îáðàçöàì)

Ïîêàçàòåëü
«Òåðìîñòàáèëü-

íîñòü», ñóò3

1 1,5·1010 24 26 20 23 15

2 1,3·1010 23 20 22 21 8

3 1,2·1010 37 32 17 29 15

4 1,6·1010 16 23 25 21 9

5 1,8·1010 16 15 17 16 8

6 1,5·1010 16 20 24 20 11

7 1,3·1010 21 20 19 20 7

8 1,5·1010 29 27 24 27 10

9 1,3·1010 31 25 30 28 13

10 1,4·1010 37 26 21 28 10

11 1,3·1010 38 31 24 31 15

12 1,3·1010 26 19 31 25 12

13 1,4·1010 16 12 15 14 8

14 1,5·1010 25 30 26 27 14

15 1,3·1010 14 16 15 15 7

16 1,2·1010 24 18 16 20 9

17 1,2·1010 28 26 29 28 12

18 1,3·1010 14 15 15 15 7

19 1,3·1010 14 15 14 14 8

1 Íîðìà: (2±1)·1010 ì.ê./ìë.
2 Ïðîöåíò æèâûõ ìèêðîáíûõ êëåòîê (% æ.ì.ê.).
3 Íîðìà: íå ìåíåå 7 ñóò.
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The results of the tests for the quality assessment of live tularemia vaccine under the Federal State Budgetary Institution
«Scientific Centre for Expert Evaluation of Medicinal Products» of the Ministry of Health of the Russian Federation in
2011–2015 were analyzed in the present article. There were 14 batches (of 34) which did not comply with the requirements
of regulatory documents (RD) in terms of «Specific activity (percentage of live microbial cells)», «Number of cutaneous
doses» and «Thermal stability». The experimental results had confirmed the irregularity of tularemia vaccine batch sam-
ples in terms of «Specific activity (percentage of live microbial cells)» which, respectively, led to differences in vaccine sam-
ples in terms of the number of cutaneous and intradermal doses. It was confirmed that FT-agar is a nutrient providing all
the necessary conditions for cultivating Francisella tularensis strain. Possible causes of irregular quality of the batches re-
leased in 2011 was considered in the present article. Test results for 93 batches of tularemia vaccine manufactured in
2012–2015 shown their full compliance with the requirements of RD. Consistent quality assurance of tularemia vaccine be-
came the basis for the possibility of choice, certification and approval of new drug batches as industrial reference stan-
dards.

Key words: Francisella tularensis; live tularemia vaccine; regulatory documents; specific activity; percentage of live micro-
bial cells; concentration of microbial cells; number of cutaneous doses; thermal stability; colony forming unit; growth media
for cultivation and isolation of tularemia microbe (FT-agar); industry reference standard.

For citation: Kasina IV, Raschepkin LI, Goryaev AA, Alekseeva SA, Nemirovskaya TI, Movsesyants AA. Live tularemia vac-
cine quality assessment according to test results under the mandatory certification. BIOpreparations. Prevention, Diagnosis,
Treatment 2016; 16 (4): 253–259.

258 ÁÈÎïðåïàðàòû. Ïðîôèëàêòèêà, äèàãíîñòèêà, ëå÷åíèå. 2016. Ò. 16. ¹ 4

È. Â. Êàñèíà, Ë. È. Ðàùåïêèí, À. À. Ãîðÿåâ è äð.



References
1. Olsufiev NG, Dunaeva TN. Natural foci. Epidemiology and preven-

tion of tularemia. Moscow; 1970 (in Russian).
2. Olsufiev NG. Taxonomy, microbiology and laboratory diagnosis of

tularemia pathogen. Moscow; 1975 (in Russian).
3. Mescheryakova IS. Taxonomy, identification and immunological

diagnosis of tularemia. Dr. Med. Sci [thesis]. Moscow; 1990 (in
Russian).

4. Harik NS. Tularemia: epidemiology, diagnosis, and treatment.
Pediatric Annals 2013; 42(7): 288–92.

5. Sjöstedt A. Tularemia: history, epidemiology, pathogen physiolo-
gy, and clinical manifestations. Annals NY Acad Sci. 2007; 1105:
1–29.

6. WHO Guidelines on Tularaemia. WHO/CDS/EPR/2007.7 [Internet].
2007 [cited 2013 Feb 12]. Available from: http://www.who.int/
csr/resources/publications/WHO_CDS_EPR_2007_7.pdf.

7. Tularemia — United States, 2001–2010. MMWR Morb Mortal
Wkly Rep. 2013; 62(47): 963–6.

8. Kosilko SA, Balakhonov SV, Breneva NV, Chesnokova MV, Andaev
EI, Noskov AK, et al. Epidemiological situation on zoonotic and

natural-focal infectious diseases in Siberia and Far East in 2013;
prognosis for 2014. Problemy osobo opasnyh infektsiy 2014; (2):
53–7 (in Russian).

9. On the status of sanitary and epidemiological welfare of the po-
pulation in the Russian Federation in 2013: State Report. Moscow:
Federal Service for Supervision of Consumer Rights Protection
and Human Welfare; 2014. Available from: http://rospotrebnad-
zor.ru/bitrix/redirect.php?event1=file&event2=download&event3=
gd_2013_dlya-sayta.pdf&goto=/ upload/iblock/3b8/gd_2013_dlya-
sayta.pdf (in Russian).

10. Pozdeev OK. Medical Microbiology. Moscow; 2004 (in Russian).

11. Guidelines «Procedure for organizing and conducting tularemia la-
boratory diagnostics laboratory territorial, regional and federal le-
vels». MUK 4.2.2939–11. Moscow; 2011 (in Russian).

12. Kasina IV, Goryaev ÀÀ, Rashchepkin LI, Fadeykina OV, Nemirovs-
kaya TI, Ustinnikova OB, et al. Certification and shelf-life extension
of a new batch of the branch reference standard for live tularemic
vaccine’s specific activity and immunogenicity. Biopreparation
2015; (4): 32–8 (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.
Kasina IV. Leading expert of Laboratory of bacterial vaccines of Test Center for Quality Expertise of medical immunobiological preparations.
Candidate of Biological Sciences.
Goryaev AA. Deputy head of Office for expertise of antibacterial medical immunobiological preparations. Candidate of Biological Sciences.
Alekseeva SA. 1st professional category expert of Laboratory of bacterial vaccines of Test Center for Quality Expertise of medical
immunobiological preparations. Candidate of Biological Sciences.
Nemirovskaya TI. Head of Laboratory of bacterial vaccines of Test Center for Quality Expertise of medical immunobiological preparations. Can-
didate of Medical Sciences.
Movsesyants AA. Head of Test Center for Quality Expertise of medical immunobiological preparations. Doctor of Medical Sciences, professor.

Federal State Health Agency Health Service ¹ 64 of the Federal Penitentiary Service of Russia, Rabochaya street 18, Saratov 410028, Russian
Federation.
Raschepkin LI. Head of the bacteriological laboratory for the diagnosis of tuberculosis of the branch «Tuberculosis Hospital».

Îöåíêà êà÷åñòâà âàêöèíû òóëÿðåìèéíîé æèâîé ïî ðåçóëüòàòàì èñïûòàíèé â ðàìêàõ îáÿçàòåëüíîé ñåðòèôèêàöèè

ÁÈÎïðåïàðàòû. Ïðîôèëàêòèêà, äèàãíîñòèêà, ëå÷åíèå. 2016. Ò. 16. ¹ 4 259


