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Ðåçþìå. Â ñòàòüå îïèñàíî íàó÷íîå èññëåäîâàíèå ïî
èçó÷åíèþ áèîýêâèâàëåíòíîñòè ëåêàðñòâåííûõ ïðåïàðà-
òîâ "Äîðàìåêòèí ÀÂÇ" (èññëåäóåìûé ïðåïàðàò – ðàçðàáî-
òàí ÎÎÎ "ÍÂÖ Àãðîâåòçàùèòà, Ðîññèÿ) è "Äåêòîìàêñ"
(ðåôåðåíòíûé ïðåïàðàò – ðàçðàáîòàí "Zoetis Inc.", ÑØÀ)
ïðè ïîäêîæíîì ââåäåíèè êðóïíîìó ðîãàòîìó ñêîòó è
âíóòðèìûøå÷íîì ââåäåíèè ñâèíüÿì. Áûëî ñôîðìèðîâà-
íî ïî ïðèíöèïó àíàëîãîâ ïî 2 ãðóïïû êàæäîãî âèäà
æèâîòíûõ ïî 6 îñîáåé â ãðóïïå. Â îïûòå èñïîëüçîâàëñÿ

Bioequivalence of "Doramectin AVZ"
and "Dectomax" preparations when
administered to cattle and pigs

1Engashev S.V., 2Komarov A.A., , 3Goncharova E.N.,
3Gabidullina D.E., 3Kozlov S.V.,  4Nikanorova A.M.
1FGBOU VO "Moscow state Academy of Veterinary Medicine
and Biotechnology - MVA by K.I. Skryabin", Moscow
2Federal State Budgetary Educational Institution of Higher
Education "Russian Biotechnological University
(ROSBIOTECH)", Moscow
3MIP Academy of Innovations LLC, Moscow
4Kaluga State University named after K.E. Tsiolkovsky, Kaluga

Keywords: "Doramectin AVZ", "Dectomax", doramectin,
bioequivalence, pharmacokinetics, cattle, pigs

Abstract. The article describes a scientific study of
"Doramectin AVZ" (studied drug - developed by AVZ Ltd,
Russia) and "Dectomax" (reference drug - developed by "Zoetis
Inc.", USA) bioequivalence at subcutaneous administration to
cattle and intramuscular administration to pigs. According to
the analogues' principle two groups of each animal species
were formed, with 6 animals in each. A parallel research design
was used in the experiment. The biological material (blood)
sampling was carried out from cattle prior to the drug's
administration, and 6, 12 hours, 1, 1,5, 2, 3, 4, 5, 6, 10, 15, 20,
25, 30, 35, 40 days after it. The biological material (blood)
sampling was carried out from pigs prior the drug's
administration, and 4, 8, 12 hours, 1, 2, 3, 4, 5, 6, 10, 15, 20,
25, 30 days after it. The drugs were administered once, and then
the active pharmaceutical ingredient's concentrations in the
blood plasma of the tested animals were monitored. The
obtained data were used to assess the studied and reference
drugs' bioequivalence. The 90% confidence intervals of
doramectin maximum concentrations ratios C

maxT
/C

maxR

determined during the study after a single subcutaneous
administration of the studied and reference drugs to cattle were
[82.2; 101.5], and  [98.0; 103.3] for pigs, after a single
intramuscular administration of the studied and reference
drugs. The 90% confidence intervals of doramectin under
pharmacokinetic curves areas' ratios AUC

0-tT
/AUC

0-tR

determined during the study after a single subcutaneous
administration of the studied and reference drugs to cattle were
[84.7; 88.3], and [105.3; 108.6] for pigs, after a single
intramuscular of the studied and reference drugs' administration.
The 90% confidence intervals of doramectin maximum
concentrations ratios' C

maxT
/C

maxR
 and AUC

0-tT
/AUC

0-tR
 in blood

plasma of cattle and pigs determined during the study are
within the range of 80-125%. "Doramectin AVZ" and
"Dectomax" drugs are bioequivalent when administered
subcutaneously and intramuscularly to cattle and pigs,
respectively.
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ïàðàëëåëüíûé äèçàéí èññëåäîâàíèÿ. Îòáîð áèîëîãè÷åñ-
êîãî ìàòåðèàëà (êðîâü) ïðîâîäèëñÿ îò ÊÐÑ äî ââåäåíèÿ
ïðåïàðàòà, è ÷åðåç 6, 12 ÷, 1, 1,5, 2, 3, 4, 5, 6, 10, 15, 20, 25,
30, 35, 40 ñóòîê ïîñëå ââåäåíèÿ. Îòáîð áèîëîãè÷åñêîãî
ìàòåðèàëà (êðîâü) ïðîâîäèëñÿ îò ñâèíåé äî ââåäåíèÿ
ïðåïàðàòà, è ÷åðåç 4, 8, 12 ÷, 1, 2, 3, 4, 5, 6, 10, 15, 20, 25,
30 ñóòîê ïîñëå ââåäåíèÿ. Ïðåïàðàòû ââîäèëè îäíîêðàòíî
è ïîñëå â ïðîöåññå èññëåäîâàíèÿ êîíòðîëèðîâàëè êîíöåí-
òðàöèè ÄÂ â ïëàçìå êðîâè èñïûòóåìûõ æèâîòíûõ. Ïîëó-
÷åííûå äàííûå èñïîëüçîâàëè äëÿ îöåíêè áèîýêâèâàëåíò-
íîñòè èññëåäóåìîãî è ðåôåðåíòíîãî ïðåïàðàòîâ. Îïðåäå-
ëåííûå â õîäå èññëåäîâàíèÿ 90% äîâåðèòåëüíûå èíòåðâà-
ëû ñîîòíîøåíèé ìàêñèìàëüíûõ êîíöåíòðàöèé äîðàìåê-
òèíà C

maxT
/C

maxR
 ïîñëå îäíîêðàòíîãî ïîäêîæíîãî ïðèìå-

íåíèÿ èññëåäóåìîãî è ðåôåðåíòíîãî ïðåïàðàòîâ ÊÐÑ ñî-
ñòàâèëè [82,2; 101.5], ïîñëå îäíîêðàòíîãî âíóòðèìû-
øå÷íîãî ïðèìåíåíèÿ èññëåäóåìîãî è ðåôåðåíòíîãî ïðå-
ïàðàòîâ ñâèíüÿì ñîñòàâèëè [98,0; 103.3].

Îïðåäåëåííûå â õîäå èññëåäîâàíèÿ 90% äîâåðèòåëü-
íûå èíòåðâàëû ñîîòíîøåíèé ïëîùàäåé ïîä ôàðìàêîêè-
íåòè÷åñêèìè êðèâûìè äîðàìåêòèíà AUC

0-t T
/AUC

0-t R
 ïîñ-

ëå îäíîêðàòíîãî ïîäêîæíîãî ïðèìåíåíèÿ èññëåäóåìîãî è
ðåôåðåíòíîãî ïðåïàðàòîâ ÊÐÑ ñîñòàâèëè [84,7; 88,3],
ïîñëå îäíîêðàòíîãî âíóòðèìûøå÷íîãî ïðèìåíåíèÿ èñ-
ñëåäóåìîãî è ðåôåðåíòíîãî ïðåïàðàòîâ ñâèíüÿì ñîñòàâè-
ëè [105,3; 108.6].

Îïðåäåëåííûå â õîäå èññëåäîâàíèÿ 90% äîâåðèòåëü-
íûå èíòåðâàëû ñîîòíîøåíèé C

maxT
/C

maxR
 è AUC

0-t T
/

AUC
0-t R

 äîðàìåêòèíà â ïëàçìå êðîâè ÊÐÑ è ñâèíåé íàõî-
äÿòñÿ â ïðåäåëàõ äèàïàçîíà 80–125 %. Ïðåïàðàòû "Äîðà-
ìåêòèí ÀÂÇ" è "Äåêòîìàêñ" ÿâëÿþòñÿ áèîýêâèâàëåíòíû-
ìè ïðè ïîäêîæíîì è âíóòðèìûøå÷íîì ââåäåíèè êðóïíî-
ìó ðîãàòîìó ñêîòó è ñâèíüÿì ñîîòâåòñòâåííî.

Ââåäåíèå

Áîðüáà ñ ðàñïðîñòðàíåííûìè ïàðàçèòîçàìè ñåëüñêî-
õîçÿéñòâåííûõ æèâîòíûõ ÿâëÿåòñÿ âàæíîé çàäà÷åé â ñè-
ñòåìå âåòåðèíàðíûõ ìåðîïðèÿòèé. Îñîáåííî áîëüøîé
ýêîíîìè÷åñêèé óùåðá ýíäî- è ýêòîïàðàçèòû íàíîñÿò â
îáëàñòè ìîëî÷íîãî, ìÿñíîãî ñêîòîâîäñòâà è ñâèíîâîä-
ñòâà [2-3]. Äàæå ïðè íåçíà÷èòåëüíîì ïîðàæåíèè ãåëü-
ìèíòàìè óìåíüøàåòñÿ ïðèðîñò ìàññû òåëà ó ñâèíåé â
ñðåäíåì íà 18%, à ðàñõîä êîðìà óâåëè÷èâàåòñÿ áîëåå ÷åì
íà 30%. Ïîòåðè ïðèðîñòîâ ìàññû òåëà êðóïíîãî ðîãàòîãî
ñêîòà, íàïðèìåð, ïðè äèêòèîêàóë¸çå ñíèæàþòñÿ íà 10–
12% [2-3; 9-11]. Íåîáõîäèìà ãðàìîòíàÿ äåãåëüìèíòèçà-
öèÿ æèâîòíûõ ñ öåëüþ èõ îçäîðîâëåíèÿ, ñíèæåíèÿ çàðà-
æåííîñòè è óìåíüøåíèÿ ýêîíîìè÷åñêèõ ïîòåðü [3]. Íî-
âûé îòå÷åñòâåííûé ïðåïàðàò "Äîðàìåêòèí ÀÂÇ"
(Doramectin AVZ) (äàëåå – Èññëåäóåìûé ïðåïàðàò), ðàçðà-
áîòàí ÎÎÎ "ÍÂÖ Àãðîâåòçàùèòà". Â ñîñòàâ ïðåïàðàòà
âõîäèò äåéñòâóþùåå âåùåñòâî – äîðàìåêòèí (10 ìã/ìë) è
âñïîìîãàòåëüíûå âåùåñòâà, ïðåäñòàâëÿåò ñîáîé ðàñòâîð
äëÿ èíúåêöèé. Îòíîñèòñÿ ê ëåêàðñòâåííûì ïðåïàðàòàì
ôàðìàêîòåðàïåâòè÷åñêîé ãðóïïû – ïðîòèâîïàðàçèòàð-
íûå ñðåäñòâà êëàññà ìàêðîöèêëè÷åñêèõ ëàêòîíîâ.

Ïðåïàðàò "Äåêòîìàêñ" (äàëåå – Ðåôåðåíòíûé ïðåïà-
ðàò), ðàçðàáîòàí "Zoetis Inc.", ÑØÀ, â êà÷åñòâå äåéñòâóþ-
ùåãî âåùåñòâà ñîäåðæèò äîðàìåêòèí – 10 ìã/ìë è âñïîìî-
ãàòåëüíûå âåùåñòâà. ßâëÿåòñÿ ïðîçðà÷íûì ðàñòâîðîì
äëÿ èíúåêöèé ñâåòëî-æåëòîãî öâåòà. Äåéñòâóþùåå âåùå-
ñòâî – äîðàìåêòèí (25-öèêëîãåêñèë-5-O-äèìåòèë-25-äè
{1-ìåòèëïðîïèë} àâåðìåêòèí A1a) îáëàäàåò øèðîêèì
ñïåêòðîì èíñåêòèöèäíîãî, íåìàòîäîöèäíîãî è àêàðè-
öèäíîãî äåéñòâèÿ; àêòèâåí ïðîòèâ íåìàòîä æåëóäî÷íî-êè-
øå÷íîãî òðàêòà, ëåãêèõ, ïîäêîæíîé êëåò÷àòêè, ñëåçíûõ
ïðîòîêîâ, ëè÷èíîê îâîäîâ, à òàêæå âøåé, êðîâîñîñîê, ñàð-
êîïòîèäíûõ è èêñîäîâûõ êëåùåé. Äîðàìåêòèí ñâÿçûâàåòñÿ
ñ ðåöåïòîðàìè êëåòîê ìûøå÷íîé è íåðâíîé òêàíè, ïîâûøà-
åò ïðîíèöàåìîñòü ìåìáðàí äëÿ èîíîâ õëîðà, âûçûâàÿ áëîêà-
äó ïðîâåäåíèÿ íåðâíûõ èìïóëüñîâ, ÷òî ïðèâîäèò ê ïàðàëè÷ó
è ãèáåëè ïàðàçèòîâ. Â ñâÿçè ñ òåì, ÷òî ó ìëåêîïèòàþùèõ ýòè
ðåöåïòîðû ëîêàëèçîâàíû òîëüêî â öåíòðàëüíîé íåðâíîé
ñèñòåìå, à äîðàìåêòèí íå ïðîíèêàåò ÷åðåç ãåìàòîýíöåôàëè-
÷åñêèé áàðüåð, åãî ïðèìåíåíèå â ðåêîìåíäóåìûõ äîçàõ äëÿ
òåïëîêðîâíûõ æèâîòíûõ íå îïàñíî [10].

Öåëü èññëåäîâàíèÿ: èçó÷èòü áèîýêâèâàëåíòíîñòü ïðå-
ïàðàòà "Äîðàìåêòèí ÀÂÇ" è ïðåïàðàòà "Äåêòîìàêñ" ïðè
ïîäêîæíîì ââåäåíèè êðóïíîìó ðîãàòîìó ñêîòó è âíóòðè-
ìûøå÷íîì ââåäåíèè ñâèíüÿì.

Ìàòåðèàëû è ìåòîäû

Èññëåäîâàíèÿ âûïîëíÿëèñü ñîãëàñíî Ïðèêàçó Ìèíè-
ñòåðñòâà ñåëüñêîãî õîçÿéñòâà ÐÔ îò 6 ìàðòà 2018 ã. N 101
"Îá óòâåðæäåíèè ïðàâèë ïðîâåäåíèÿ äîêëèíè÷åñêîãî
èññëåäîâàíèÿ ëåêàðñòâåííîãî ñðåäñòâà äëÿ âåòåðèíàðíî-
ãî ïðèìåíåíèÿ, êëèíè÷åñêîãî èññëåäîâàíèÿ ëåêàðñòâåí-
íîãî ïðåïàðàòà äëÿ âåòåðèíàðíîãî ïðèìåíåíèÿ, èññëåäî-
âàíèÿ áèîýêâèâàëåíòíîñòè ëåêàðñòâåííîãî ïðåïàðàòà äëÿ
âåòåðèíàðíîãî ïðèìåíåíèÿ". Òàêæå â ñîîòâåòñòâèè ñ ïðà-
âèëàìè, ïðèíÿòûìè Åâðîïåéñêîé Êîíâåíöèåé ïî çàùèòå
ïîçâîíî÷íûõ æèâîòíûõ, èñïîëüçóåìûõ äëÿ ýêñïåðèìåí-
òàëüíûõ è èíûõ íàó÷íûõ öåëåé (European Convention for
the Protection of Vertebrate Animals Used for Experimental
and other Scientific Purposes (ETS 123), Strasbourg, 1986).

Èññëåäîâàíèÿ ïðîâîäèëèñü íà áàçå òðåõ íàó÷íî-èñ-
ñëåäîâàòåëüñêèõ ïëîùàäîê: ëàáîðàòîðèÿ èçó÷åíèÿ ôàð-
ìàêîêèíåòèêè è ìåòàáîëèçìà ëåêàðñòâåííûõ ñðåäñòâ ÎÎÎ
ÌÈÏ "Àêàäåìèÿ èííîâàöèé", ã. Ìîñêâà; èñïûòàòåëüíàÿ
ëàáîðàòîðèÿ ÎÎÎ "ÀÂÇ Ñ-Ï", Ìîñêîâñêàÿ îáëàñòü, ã.
Ñåðãèåâ Ïîñàä; ÂÍÈÈÔÁèÏ – ôèëèàë ÔÃÁÍÓ ÔÈÖ
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ÂÈÆ èì. Ë.Ê. Ýðíñòà (Êàëóæñêàÿ îáë. ã. Áîðîâñê).
Èçó÷åíèå áèîýêâèâàëåíòíîñòè ïðåïàðàòîâ ïðîâîäèëîñü
íà ñâèíüÿõ è êðóïíîì ðîãàòîì ñêîòå. Ñâåäåíèÿ îá ýêñïå-
ðèìåíòàëüíûõ æèâîòíûõ ïðåäñòàâëåíû â òàáëèöå 1.

Ìàññà âñåõ æèâîòíûõ íàõîäèëàñü â ïðåäåëàõ çàäàí-
íûõ äèàïàçîíîâ, ïðè ýòîì ãðóïïû ôîðìèðîâàëèñü ñ
òàêèì ðàñ÷åòîì, ÷òîáû îòêëîíåíèå èíäèâèäóàëüíûõ
ìàññ òåëà îò ñðåäíåãî â ãðóïïå íå ïðåâûøàëî 10%.

Ïî ïðèíöèïó àíàëîãîâ áûëè ñôîðìèðîâàíû äâå
ãðóïïû ÊÐÑ è äâå ãðóïïû ñâèíåé ïî 6 æèâîòíûõ â
êàæäîé. Â ãðóïïû áûëè îòîáðàíû êëèíè÷åñêè çäîðîâûå
æèâîòíûå, íå ïîäâåðãàâøèåñÿ ëåêàðñòâåííîìó âîçäåé-
ñòâèþ áîëåå 30 ñóòîê äî íà÷àëà ïðîâåäåíèÿ ýêñïåðèìåí-
òà. Â îïûòå èñïîëüçîâàëñÿ ïàðàëëåëüíûé äèçàéí èññëå-
äîâàíèÿ (Òàáëèöû 2, 3). Áûëà âûáðàíà ïàðàëëåëüíàÿ
ñõåìà ïî ïðè÷èíå òîãî, ÷òî äåéñòâóþùåå âåùåñòâî èìå-
åò î÷åíü äëèòåëüíûé ïåðèîä ïîëóâûâåäåíèÿ, â ñâÿçè ñ
÷åì ïðîâåäåíèå ïåðåêðåñòíîãî îïûòà íåöåëåñîîáðàçíî,
òàê êàê ïîâûøàåòñÿ ðèñê ïðèñóòñòâèÿ îñòàòî÷íûõ êîëè-
÷åñòâ äîðàìåêòèíà ïîñëå ïåðâîãî ïåðèîäà îáðàáîòêè [1;
4-7]. Îöåíêà ñîñòîÿíèÿ æèâîòíûõ ïðîâîäèëàñü ïåðåä
ïðèìåíåíèåì ïðåïàðàòà è âî âðåìÿ îòáîðà ïðîá.

Ïîñëå ââåäåíèÿ ïðåïàðàòîâ âûïîëíÿëñÿ îòáîð áèî-
ëîãè÷åñêèõ îáðàçöîâ â çàäàííûå ñðîêè, èõ àíàëèç íà
ñîäåðæàíèå äåéñòâóþùåãî âåùåñòâà â ïëàçìå êðîâè
èñïûòóåìûõ æèâîòíûõ. Îòáîð áèîëîãè÷åñêîãî ìàòåðè-
àëà (êðîâü) ïðîâîäèëñÿ îò ÊÐÑ äî ââåäåíèÿ ïðåïàðàòà,
è ÷åðåç 6, 12 ÷, 1, 1,5, 2, 3, 4, 5, 6, 10, 15, 20, 25, 30, 35,
40 ñóòîê ïîñëå ââåäåíèÿ. Îòáîð áèîëîãè÷åñêîãî ìàòåðè-
àëà (êðîâü) ïðîâîäèëñÿ îò ñâèíåé äî ââåäåíèÿ ïðåïàðàòà,
è ÷åðåç 4, 8, 12 ÷, 1, 2, 3, 4, 5, 6, 10, 15, 20, 25, 30 ñóòîê ïîñëå
ââåäåíèÿ. Îáðàçöû êðîâè îòáèðàëè â êîëè÷åñòâå íå ìåíåå
4 ìë â ïðîáèðêè ñ ãåïàðèíîì, öåíòðèôóãèðîâàëè ïðè
3000–3500 îá/ìèí è 4°C â òå÷åíèå 15 ìèí, îòäåëÿëè
ïëàçìó âî âòîðè÷íûå (òðàíñïîðòíûå) ïðîáèðêè. Â ïðî-
öåññå èññëåäîâàíèÿ êîíòðîëèðîâàëè ñëåäóþùèå ïàðà-
ìåòðû: êîíöåíòðàöèè ÄÂ â ïëàçìå êðîâè ÊÐÑ è ñâèíåé.
Ïîëó÷åííûå äàííûå èñïîëüçîâàëè äëÿ îöåíêè áèîýêâè-
âàëåíòíîñòè èññëåäóåìîãî è ðåôåðåíòíîãî ïðåïàðàòîâ.
Ìåòîäèêà îïðåäåëåíèÿ ñîäåðæàíèÿ äîðàìåêòèíà â
ïëàçìå êðîâè.

Êîíöåíòðàöèþ äîðàìåêòèíà îïðåäåëÿëè ìåòîäîì
âûñîêîýôôåêòèâíîé æèäêîñòíîé õðîìàòîãðàôèè ñ ìàññ-
ñïåêòðîìåòðè÷åñêèì äåòåêòèðîâàíèåì (ÂÝÆÕ-ÌÑ/ÌÑ)
èç-çà óíèâåðñàëüíîñòè, ñåëåêòèâíîñòè è ÷óâñòâèòåëüíî-
ñòè [4-7]. Äèàïàçîí èçìåðåíèé ðàçðàáîòàííîé ìåòîäèêè
ñîñòàâèë 0,5 – 500 íã/ìë ïëàçìû êðîâè. Ïðîáîïîäãîòîâ-
êà âêëþ÷àëà: ýêñòðàêöèþ îõëàæäåííûì àöåòîíèòðè-
ëîì,  ðàçáàâëåíèå äåèîíèçîâàííîé âîäîé è î÷èñòêó ñ
ïîìîùüþ òâåðäîôàçíîé ýêñòðàêöèè ñ ñîðáåíòîì C18. Â

Ðèñóíîê 1. Ôàðìàêîêèíåòè÷åñêèå ïðîôèëè
äîðàìåêòèíà ïîñëå ïîäêîæíîãî ââåäåíèÿ ïðåïàðàòîâ
"Äîðàìåêòèí ÀÂÇ" è "Äåêòîìàêñ" êðóïíîìó ðîãàòîìó
ñêîòó, ïî ñðåäíèì çíà÷åíèÿì (n=6).
Figure 1. Pharmacokinetic profiles of doramectin after
subcutaneous administration of Doramectin AVZ and
Dectomax to cattle, based on average values (n=6).

Ðèñóíîê 2. Ôàðìàêîêèíåòè÷åñêèå ïðîôèëè
äîðàìåêòèíà ïîñëå âíóòðèìûøå÷íîãî ââåäåíèÿ
ïðåïàðàòîâ "Äîðàìåêòèí ÀÂÇ" è "Äåêòîìàêñ" ñâèíüÿì,
ïî ñðåäíèì çíà÷åíèÿì (n=6).
Figure 2. Pharmacokinetic profiles of doramectin after
intramuscular administration of Doramectin AVZ and
Dectomax to pigs, based on average values (n=6).
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êà÷åñòâå ïîäâèæíûõ ôàç èñïîëüçîâàëè
25ìÌ ðàñòâîð àöåòàòà àììîíèÿ â âîäå è
5ìÌ ðàñòâîð ôîðìèàòà àììîíèÿ â ìåòà-
íîëå, õðîìàòîãðàôè÷åñêîå ðàçäåëåíèå
ïðîâîäèëè íà êîëîíêå Synergi Fusion-RP.
Ãðàäóèðîâî÷íóþ õàðàêòåðèñòèêó ñòðîè-
ëè ïðè ïîìîùè ìàòðè÷íîé ãðàäóèðîâêè.
Ìåòîäèêà îïðåäåëåíèÿ äîðàìåêòèíà ïðî-
øëà âàëèäàöèþ â ñîîòâåòñòâèè ñ òðåáîâà-
íèÿìè ìåæäóíàðîäíûõ äîêóìåíòîâ ïî âà-
ëèäàöèè [1; 4-7] ñ óñòàíîâëåíèåì àíàëè-
òè÷åñêîãî äèàïàçîíà, ïðàâèëüíîñòè, ïðå-
öèçèîííîñòè, ñåëåêòèâíîñòè, ñïåöèôè÷-
íîñòè, ýôôåêòà ìàòðèöû, ñòàáèëüíîñòè.
Ñòàòèñòè÷åñêèå ïàðàìåòðû ðàçðàáîòàííîé
ìåòîäèêè ïðèâåäåíû â òàáëèöå 4. Ñòàòèñ-
òè÷åñêóþ îáðàáîòêó ðåçóëüòàòîâ ïðîâîäè-
ëè ñ èñïîëüçîâàíèåì ÏÎ Microsoft Excel
2013, ÏÎ PKSolver, ÏÎ Statistica. Äëÿ îöåí-
êè ôàðìàêîêèíåòèêè äîðàìåêòèíà ïðè
ïîäêîæíîì è âíóòðèìûøå÷íîì ââåäåíèè
ïðèìåíÿëè íåêîìïàðòìåíòíóþ ôàðìàêî-
êèíåòè÷åñêóþ ìîäåëü, â ñîîòâåòñòâèè ñ
íîðìàòèâíûìè òðåáîâàíèÿìè.

Ðåçóëüòàòû è îáñóæäåíèå

Âñåãî ïðîâåëè 8 àíàëèòè÷åñêèõ öèê-
ëîâ. Ãðàäóèðîâî÷íûå êðèâûå âñåõ àíàëè-
òè÷åñêèõ öèêëîâ è õîëîñòûå ïðîáû ñîîò-
âåòñòâîâàëè êðèòåðèÿì ïðèåìëåìîñòè. Ïî
ðåçóëüòàòàì îöåíêè îáðàçöîâ êîíòðîëÿ
êà÷åñòâà âñå àíàëèòè÷åñêèå öèêëû ïðè-
çíàíû ñîîòâåòñòâóþùèìè êðèòåðèÿì. Âñå
àíàëèòè÷åñêèå öèêëû áûëè ïðèçíàíû ïðè-
åìëåìûìè ïî âñåì èçìåðÿåìûì âåùå-
ñòâàì.

Îöåíêà ôàðìàêîêèíåòèêè äîðàìåê-
òèíà ïðè ïîäêîæíîì ââåäåíèè ÊÐÑ. Èí-
äèâèäóàëüíûå è óñðåäíåííûå çíà÷åíèÿ
ôàðìàêîêèíåòè÷åñêèõ ïàðàìåòðîâ äîðà-
ìåêòèíà ó ÊÐÑ ïîñëå ââåäåíèÿ èññëåäóå-
ìîãî è ðåôåðåíòíîãî ïðåïàðàòîâ ïðåä-
ñòàâëåíû â òàáëèöå 5. Ãðàôè÷åñêèå èçîá-
ðàæåíèÿ óñðåäíåííûõ ôàðìàêîêèíåòè÷åñ-
êèõ ïðîôèëåé ïðåäñòàâëåíû íà ðèñóíêå 1.

Ïîñëå ïîäêîæíîãî ââåäåíèÿ ëåêàð-
ñòâåííîãî ïðåïàðàòà ÊÐÑ äîðàìåêòèí
âûÿâëåí â ïëàçìå ÷åðåç 6 ÷ ïîñëå ââåäå-
íèÿ, ïîêàçàòåëü Ò

max
 â ñðåäíåì ñîñòàâèë

96–100 ÷ äëÿ èññëåäóåìîãî è ðåôåðåíòíî-
ãî ïðåïàðàòîâ. Ïî ëèòåðàòóðíûì äàííûì
[10]. Ò

max
. ïðè ïîäêîæíîì ââåäåíèè ÊÐÑ

ñîñòàâëÿåò 120–144 ÷. Â äàííîì ñëó÷àå
äîñòèæåíèå ìàêñèìàëüíîé êîíöåíòðàöèè
íàñòóïàåò áûñòðåå. Ñ

max
 ñîñòàâèëà 34,1 íã/

ìë äëÿ èññëåäóåìîãî ïðåïàðàòà è 35,5 íã/
ìë äëÿ ðåôåðåíòíîãî ïðåïàðàòà, ÷òî ñîïî-
ñòàâèìî ñ ëèòåðàòóðíûìè äàííûìè, â êî-
òîðûõ óêàçàíî Ñ

max
 28–33 íã/ìë [10]. Ñðåä-

íåå çíà÷åíèå ïåðèîäà ïîëóâûâåäåíèÿ äî-
ðàìåêòèíà èç ïëàçìû êðîâè ñîñòàâèëî 203
÷ äëÿ èññëåäóåìîãî ïðåïàðàòà è 331 ÷ äëÿ
ðåôåðåíòíîãî ïðåïàðàòà.

Îöåíêà ôàðìàêîêèíåòèêè äîðàìåê-
òèíà ïðè âíóòðèìûøå÷íîì ââåäåíèè ñâè-
íüÿì. Óñðåäíåííûå çíà÷åíèÿ ôàðìàêîêè-
íåòè÷åñêèõ ïàðàìåòðîâ äîðàìåêòèíà ó

Ðèñóíîê 3. Ðàñïðåäåëåíèå ëîãàðèôìè÷åñêè ïðåîáðàçîâàííûõ çíà÷åíèé
Cìàõ, ÊÐÑ
Figure 3. Distribution of logarithmically transformed Cmax values, cattle
Ðèñóíîê 4. Ðàñïðåäåëåíèå ëîãàðèôìè÷åñêè ïðåîáðàçîâàííûõ çíà÷åíèé
AUC, ÊÐÑ
Figure 4. Distribution of log-transformed AUC values, cattle.

Ðèñóíîê 5. Ðàñïðåäåëåíèå ëîãàðèôìè÷åñêè ïðåîáðàçîâàííûõ çíà÷åíèé
C

max
, ñâèíüè

Figure 5. Distribution of logarithmically transformed C
max

 values, pigs
Ðèñóíîê 6. Ðàñïðåäåëåíèå ëîãàðèôìè÷åñêè ïðåîáðàçîâàííûõ çíà÷åíèé
AUC

0-t
, ñâèíüè

Figure 6. Distribution of log-transformed AUC
0-t

 values, pigs

ñâèíåé ïîñëå ââåäåíèÿ èññëåäóåìîãî è ðåôåðåíòíîãî ïðåïàðàòîâ ïðåäñòàâ-
ëåíû â òàáëèöå 6. Ãðàôè÷åñêèå èçîáðàæåíèÿ óñðåäíåííûõ ôàðìàêîêèíå-
òè÷åñêèõ ïðîôèëåé ïðåäñòàâëåíû íà ðèñóíêå 2.

Ïîñëå âíóòðèìûøå÷íîãî ââåäåíèÿ ëåêàðñòâåííîãî ïðåïàðàòà ñâèíüÿì
äîðàìåêòèí âûÿâëåí â ïëàçìå ÷åðåç 6 ÷ ïîñëå ââåäåíèÿ, ïîêàçàòåëü Ò

max
 â

ñðåäíåì ñîñòàâèë 44–48 ÷ äëÿ èññëåäóåìîãî è ðåôåðåíòíîãî ïðåïàðàòîâ,
÷òî ñîãëàñóåòñÿ ñ ëèòåðàòóðíûìè äàííûìè [10], â êîòîðûõ óêàçàíî, ÷òî
âðåìÿ äîñòèæåíèÿ ìàêñèìàëüíîé êîíöåíòðàöèè ó ñâèíåé ïðè âíóòðèìû-
øå÷íîì ââåäåíèè ñîñòàâëÿåò 24–96 ÷. Ñ

max
 ñîñòàâèëà 50,1 íã/ìë äëÿ

èññëåäóåìîãî ïðåïàðàòà è 51,0 íã/ìë äëÿ ðåôåðåíòíîãî ïðåïàðàòà. Ïàðà-
ìåòð Ñ

max
 îêàçàëñÿ âûøå ÷åì óêàçàíî â ëèòåðàòóðíûõ èñòî÷íèêàõ 30 ìã/ìë

[10]. Ñðåäíåå çíà÷åíèå ïåðèîäà ïîëóâûâåäåíèÿ äîðàìåêòèíà èç ïëàçìû
êðîâè ñîñòàâèëî 101 ÷ äëÿ èññëåäóåìîãî ïðåïàðàòà è 64 ÷ äëÿ ðåôåðåíòíîãî
ïðåïàðàòà.

Îöåíêà áèîýêâèâàëåíòíîñòè. Ïðîäîëæèòåëüíîñòü êàæäîãî ïåðèîäà ó
ÊÐÑ è ñâèíåé ñîñòàâèëà 960 è 720 ÷àñîâ ñîîòâåòñòâåííî. Ïåðèîä ïîëóâû-
âåäåíèÿ äîðàìåêòèíà ñîñòàâèë ó ÊÐÑ îò 101,4 äî 533 ÷, ó ñâèíåé îò 28,8 äî
250,2 ÷. Òàêèì îáðàçîì, ïðîäîëæèòåëüíîñòü êàæäîãî ïåðèîäà îòáîðà
îáðàçöîâ ñîñòàâëÿëà íå ìåíåå 4 ïåðèîäîâ ïîëóâûâåäåíèÿ äëÿ äåéñòâóþùå-
ãî âåùåñòâà è áûëà äîñòàòî÷íîé. Çíà÷åíèå AUC

0-t
/AUC

0-¥
 äëÿ äîðàìåêòèíà

ñîñòàâèëî 88–98%, ÷òî ñâèäåòåëüñòâóåò î äîñòàòî÷íîé ïðîäîëæèòåëüíîñ-
òè âðåìåíè îòáîðà ïðîá.

ÍÏÊÎ àíàëèòè÷åñêîé ìåòîäèêè ñîñòàâèë 0,5 íã/ìë, ÷òî ñîîòâåòñòâóåò
êðèòåðèþ "íå áîëåå 5 % îò C

max
", ïîñêîëüêó C

max
 ñîñòàâèëà íå ìåíåå 18,1 íã/

ìë. Ñ ó÷åòîì óêàçàííîãî âûøå, äèçàéí èññëåäîâàíèÿ îòâå÷àë òðåáîâàíèÿì
íîðìàòèâíûõ äîêóìåíòîâ.

Ïîëó÷åííûå ïðè ôàðìàêîêèíåòè÷åñêîì àíàëèçå çíà÷åíèÿ Ñ
max

 è AUC
0-t

áûëè ïîäâå ðãíóòû ëîãàðèôìè÷åñêîìó ïðåîáðàçîâàíèþ ñ èñïîëüçîâàíè-
åì íàòóðàëüíûõ ëîãàðèôìîâ. Äàëåå, äëÿ ïîëó÷åííûõ äàííûõ áûëà ïðîèç-
âåäåíà îöåíêà íîðìàëüíîñòè ðàñïðåäåëåíèÿ çíà÷åíèé, ñ èñïîëüçîâàíèåì
êðèòåðèÿ Øàïèðî-Óèëêà.
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Îöåíêà áèîýêâèâàëåíòíîñòè – ÊÐÑ. Îöåíêà ïîêàçà-
ëà, ÷òî çíà÷åíèÿ Ñ

max
 è AUC

0-t
 õàðàêòåðèçóþòñÿ ëîãíîð-

ìàëüíûì ðàñïðåäåëåíèåì (p>0,05), ãèñòîãðàììû ïðèâå-
äåíû íà ðèñóíêàõ 3 è 4. Äàëåå ðåçóëüòàòû áûëè ïîäâåðã-
íóòû äèñïåðñèîííîìó àíàëèçó ANOVA, ñ îöåíêîé îäíî-
ðîäíîñòè ðåçóëüòàòîâ, ðàñ÷åòîì ñðåäíåêâàäðàòè÷åñêîé
îøèáêè è ðàñ÷åòîì 90% äîâåðèòåëüíîãî èíòåðâàëà äëÿ
îòíîøåíèé C

maxT
/C

maxR
 è AUC

0-t T
/AUC

0-t R
, ðåçóëüòàòû ïðåä-

ñòàâëåíû â òàáëèöå 7.
Ïîëó÷åííûå ðåçóëüòàòû ñâèäåòåëüñòâóþò î òîì, ÷òî

90% äîâåðèòåëüíûå èíòåðâàëû ñîîòíîøåíèé C
maxT

/C
maxR

è AUC
0-t T

/AUC
0-t R

 äîðàìåêòèíà â ïëàçìå êðîâè ÊÐÑ íàõî-
äÿòñÿ â ïðåäåëàõ äèàïàçîíà 80–125 %, è, ñëåäîâàòåëüíî,
èññëåäóåìûé è ðåôåðåíòíûé ïðåïàðàò ÿâëÿþòñÿ áèîýêâè-
âàëåíòíûìè ïðè ïîäêîæíîì ââåäåíèè êðóïíîìó ðîãàòî-
ìó ñêîòó.

Îöåíêà áèîýêâèâàëåíòíîñòè – ñâèíüè. Çíà÷åíèÿ Ñ
max

è AUC
0-t

 õàðàêòåðèçóþòñÿ ëîãíîðìàëüíûì ðàñïðåäåëåíè-
åì (p>0,05), ãèñòîãðàììû ïðèâåäåíû íà ðèñóíêàõ 5 è 6.
Ðåçóëüòàòû äèñïåðñèîííîãî àíàëèçà ïðåäñòàâëåíû â òàá-
ëèöå 8. Ïîëó÷åííûå ðåçóëüòàòû ñâèäåòåëüñòâóþò î òîì,
÷òî 90% äîâåðèòåëüíûå èíòåðâàëû ñîîòíîøåíèé C

maxT
/

C
maxR

 è AUC
0-t T

/AUC
0-t R

 äîðàìåêòèíà â ïëàçìå êðîâè
ñâèíåé íàõîäÿòñÿ â ïðåäåëàõ äèàïàçîíà 80–125 %, è,
ñëåäîâàòåëüíî, èññëåäóåìûé è ðåôåðåíòíûé ïðåïàðàò
ÿâëÿþòñÿ áèîýêâèâàëåíòíûìè ïðè âíóòðèìûøå÷íîì ââå-
äåíèè ñâèíüÿì.

Çàêëþ÷åíèå

Îïðåäåëåííûå â õîäå èññëåäîâàíèÿ 90% äîâåðèòåëü-
íûå èíòåðâàëû ñîîòíîøåíèé ìàêñèìàëüíûõ êîíöåíòðà-
öèé äîðàìåêòèíà C

maxT
/C

maxR
 ïîñëå îäíîêðàòíîãî ïîäêîæ-

íîãî ïðèìåíåíèÿ èññëåäóåìîãî è ðåôåðåíòíîãî ïðåïàðà-
òîâ ÊÐÑ ñîñòàâèëè [82,2; 101.5].

Îïðåäåëåííûå â õîäå èññëåäîâàíèÿ 90% äîâåðèòåëü-
íûå èíòåðâàëû ñîîòíîøåíèé ìàêñèìàëüíûõ êîíöåíòðà-
öèé äîðàìåêòèíà C

maxT
/C

maxR
 ïîñëå îäíîêðàòíîãî âíóòðè-

ìûøå÷íîãî ïðèìåíåíèÿ èññëåäóåìîãî è ðåôåðåíòíîãî
ïðåïàðàòîâ ñâèíüÿì ñîñòàâèëè [98,0; 103.3].

Îïðåäåëåííûå â õîäå èññëåäîâàíèÿ 90% äîâåðèòåëü-
íûå èíòåðâàëû ñîîòíîøåíèé ïëîùàäåé ïîä ôàðìàêîêè-
íåòè÷åñêèìè êðèâûìè äîðàìåêòèíà AUC

0-t T
/AUC

0-t R
 ïîñ-

ëå îäíîêðàòíîãî ïîäêîæíîãî ïðèìåíåíèÿ èññëåäóåìîãî è
ðåôåðåíòíîãî ïðåïàðàòîâ ÊÐÑ ñîñòàâèëè [84,7; 88,3].

Îïðåäåëåííûå â õîäå èññëåäîâàíèÿ 90% äîâåðèòåëü-
íûå èíòåðâàëû ñîîòíîøåíèé ïëîùàäåé ïîä ôàðìàêîêè-
íåòè÷åñêèìè êðèâûìè äîðàìåêòèíà AUC

0-t T
/AUC

0-t R
 ïîñ-

ëå îäíîêðàòíîãî âíóòðèìûøå÷íîãî ïðèìåíåíèÿ èññëåäó-
åìîãî è ðåôåðåíòíîãî ïðåïàðàòîâ ñâèíüÿì ñîñòàâèëè
[105,3; 108.6].

Îïðåäåëåííûå â õîäå èññëåäîâàíèÿ 90% äîâåðèòåëü-
íûå èíòåðâàëû ñîîòíîøåíèé C

maxT
/C

maxR
 è AUC

0-t T
/AUC

0-

t R
 äîðàìåêòèíà â ïëàçìå êðîâè ÊÐÑ è ñâèíåé íàõîäÿòñÿ â

ïðåäåëàõ äèàïàçîíà 80–125 %. Ïðåïàðàòû "Äîðàìåêòèí
ÀÂÇ" è "Äåêòîìàêñ" ÿâëÿþòñÿ áèîýêâèâàëåíòíûìè ïðè
ïîäêîæíîì è âíóòðèìûøå÷íîì ââåäåíèè êðóïíîìó ðîãà-
òîìó ñêîòó è ñâèíüÿì ñîîòâåòñòâåííî.

Ïåðå÷åíü ñîêðàùåíèé è îáîçíà÷åíèé
Ò – èññëåäóåìûé ïðåïàðàò "Äîðàìåêòèí ÀÂÇ";
R – ðåôåðåíòíûé ïðåïàðàò "Äåêòîìàêñ";
ÍÏÊÎ – íèæíèé ïðåäåë êîëè÷åñòâåííîãî îïðåäåëåíèÿ;
ÄÂ – äåéñòâóþùåå âåùåñòâî;
C

max
 – ìàêñèìàëüíàÿ ïëàçìåííàÿ êîíöåíòðàöèÿ;

t
max

 – âðåìÿ äîñòèæåíèÿ ìàêñèìàëüíîé ïëàçìåííîé êîíöåí-
òðàöèè;
AUC

0-t
 – ïëîùàäü ïîä êðèâîé "ïëàçìåííàÿ êîíöåíòðàöèÿ-

âðåìÿ" ñ ìîìåíòà ïðèåìà äî ïîñëåäíåé îïðåäåëÿåìîé êîí-

öåíòðàöèè âî âðåìåííîé òî÷êå t;
AUC

0-¥
 – ïëîùàäü ïîä êðèâîé "ïëàçìåííàÿ êîíöåíòðàöèÿ-

âðåìÿ" ñ ìîìåíòà ïðèåìà ëåêàðñòâåííîãî ïðåïàðàòà äî
áåñêîíå÷íîñòè;

AUC
0-t

/AUC
0-¥

 – ñîîòíîøåíèå çíà÷åíèé AUC
0-t

 è AUC
0-¥

;
C

maxT
/C

maxR
 – îòíîøåíèå çíà÷åíèé C

maxT
 è C

maxR
;

C
maxT

 – ìàêñèìàëüíàÿ ïëàçìåííàÿ êîíöåíòðàöèÿ äåéñòâóþ-
ùåãî âåùåñòâà ïîñëå ïðèìåíåíèÿ èññëåäóåìîãî ïðåïàðàòà;
C

maxR
 – ìàêñèìàëüíàÿ ïëàçìåííàÿ êîíöåíòðàöèÿ äåéñòâóþ-

ùåãî âåùåñòâà ïîñëå ïðèìåíåíèÿ ðåôåðåíòíîãî ïðåïàðàòà;
AUC

0-tT
 – ïëîùàäü ïîä êðèâîé "ïëàçìåííàÿ êîíöåíòðàöèÿ-

âðåìÿ" ñ ìîìåíòà ïðèåìà äî ïîñëåäíåé îïðåäåëÿåìîé êîí-
öåíòðàöèè âî âðåìåííîé òî÷êå t äëÿ èññëåäóåìîãî ïðå-
ïàðàòà;
AUC

0-¥R
 – ïëîùàäü ïîä êðèâîé "ïëàçìåííàÿ êîíöåíòðàöèÿ-

âðåìÿ" ñ ìîìåíòà ïðèåìà ëåêàðñòâåííîãî ïðåïàðàòà äî
áåñêîíå÷íîñòè äëÿ ðåôåðåíòíîãî ïðåïàðòà;

AUC
0-tT

/AUC
0-tR

 – ñîîòíîøåíèå çíà÷åíèé AUC
0-tT

 è AUC
0-¥R
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