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Íîâûå ïðàâèëà

C 13 ìàðòà 2024 ãîäà âñòóïèëè â ñèëó Ïðàâèëà ðåãóëèðîâàíèÿ
îáðàùåíèÿ âåòåðèíàðíûõ ëåêàðñòâåííûõ ñðåäñòâ íà òàìîæåííîé
òåððèòîðèè Åâðàçèéñêîãî ýêîíîìè÷åñêîãî ñîþçà. Äîêóìåíò, óò-
âåðæäåííûé Ñîâåòîì Åâðàçèéñêîé ýêîíîìè÷åñêîé êîìèññèè 21
ÿíâàðÿ 2022 ãîäà, óñòàíàâëèâàåò åäèíûå òðåáîâàíèÿ ê:

- ðåãóëèðîâàíèþ îáðàùåíèÿ ëåêàðñòâåííûõ ñðåäñòâ äëÿ âåòå-
ðèíàðíîãî ïðèìåíåíèÿ;

- ïîðÿäêó ðåãèñòðàöèè äàííûõ ïðåïàðàòîâ è èíûõ ïðîöåäóð,
ñâÿçàííûõ ñ ðåãèñòðàöèåé;

- ïðîöåäóðàì îöåíêè êà÷åñòâà, áåçîïàñíîñòè è ýôôåêòèâíîñ-
òè âåòåðèíàðíûõ ñðåäñòâ è êðèòåðèÿì èõ îöåíêè;

- ôîðìàòó èíôîðìàöèîííîãî âçàèìîäåéñòâèÿ ïðè îñóùåñòâ-
ëåíèè ãîñóäàðñòâåííîãî êîíòðîëÿ â ñôåðå îáðàùåíèÿ âåòåðèíàð-
íûõ ëåêàðñòâåííûõ ïðåïàðàòîâ;

- ðååñòðàì è èíôîðìàöèîííûì áàçàì äàííûõ ÅÀÝÑ â ñôåðå
îáðàùåíèÿ âåòåðèíàðíûõ ëåêàðñòâåííûõ ñðåäñòâ.
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Bioequivalence of Phalena and Serenia
preparations when applied to dogs
1Engashev S.V., 2Komarov A.A., 2Usha B. V.,
3Goncharova E.N., 3Gabidullina D.E., 4Nikanorova A.M.

1FGBOU VO "Moscow state Academy of Veterinary
Medicine and Biotechnology - MVA by K.I. Skryabin",
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Education "Russian Biotechnological University
(ROSBIOTECH)", Moscow
3MIP Academy of Innovations LLC, Moscow
4Kaluga State University named after K.E. Tsiolkovsky,
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Key words: Phalena, Serenia, maropitant, bioequivalence,
pharmacokinetics, dogs.

Abstract. The article describes a scientific research on
bioequivalence study of two pharmaceutical products (drugs),
"Phalena" (AVZ LLC, Russia) and "Serenia" ("Zoetis Inc.,
USA and Zoetis Manufacturing & Research Spain, S.L.,
Spain), when  intravenously and subcutaneously administered
to dogs. The drugs' bioequivalence was studied on 1,6–2 years
old mongrel dogs, weighing 20,7–25,1 kg. Two groups of
animals were formed with 6 dogs in each. The animals were
clinically healthy and kept in individual enclosures. The research
methodology consisted in a crossover bioequivalence study.
The biological material (blood) was sampled from animals
before drug administration, then within 5, 15, 30, 45 min, 1,
1.5, 2, 3, 4, 6, 8, 10, 24, 30, 48 hour after subcutaneous
administration, and 5, 15, 30 min, 1, 2, 4, 6, 10, 24, 30, 48 hour
after intravenous administration. During the study, the drugs'
API concentrations in the blood plasma of dogs were monitored.
HPLC-MS method was chosen in the purpose of maropitant's
determination. Obtained data were used to calculate and evaluate
pharmacokinetic parameters. The absolute bioavailability for
the Tested drug "Falena" was 75.2%, and 71.2% for the
Reference drug "Serenia". The 90% maropitant's confidence
interval ratio of the tested and reference drugs' maximum
concentrations C

maxT
/C

maxR
 when administered intravenously is

within the range of [93.9; 111.3], in subcutaneous
administration [92.1; 108.6]. The 90% confidence interval of
the areas ratio under the maropitant's pharmacokinetic curves
for the tested and reference drugs AUC

0-tT
/AUC

0-tR
  when

administered intravenously is within [91.8; 103.7], in
subcutaneous administration [89.5; 107.3]. Conclusion: the
obtained results indicate that the 90% confidence intervals of
the maropitant's ratios C

maxT
/C

maxR
 and AUC

0-tT
/AUC

0-tR
 are

situated within the range of 80–125%, therefore, the drugs
"Phalena" and "Serenia" are bioequivalent when administered
to dogs subcutaneously and intravenously.

Äëÿ öèòèðîâàíèÿ / For citation

Åíãàøåâ Ñ.Â.

Êëþ÷åâûå ñëîâà: Ôàëåíà, Ñåðåíèÿ, ìàðîïèòàíò, áèî-
ýêâèâàëåíòíîñòü, ôàðìàêîêèíåòèêà, ñîáàêè

Ðåçþìå. Â ñòàòüå îïèñàíî íàó÷íîå èññëåäîâàíèå ïî
èçó÷åíèþ áèîýêâèâàëåíòíîñòè ëåêàðñòâåííîãî ïðåïàðà-
òà "Ôàëåíà" (ÎÎÎ "ÍÂÖ Àãðîâåòçàùèòà, Ðîññèÿ) è ïðåïà-
ðàòà "Ñåðåíèÿ" ("Zoetis Inc.", ÑØÀ è "Zoetis Manufacturing
& Research Spain, S.L.", Èñïàíèÿ) ïðè âíóòðèâåííîì è
ïîäêîæíîì ïðèìåíåíèè ñîáàêàì. Èçó÷åíèå áèîýêâèâà-
ëåíòíîñòè ïðåïàðàòîâ ïðîâîäèëîñü íà áåñïîðîäíûõ ñîáà-
êàõ, âîçðàñòîì 1,6–2 ãîäà, ìàññîé òåëà 20,7–25,1 êã. Áûëî
ñôîðìèðîâàíî 2 ãðóïïû æèâîòíûõ ïî 6 ñîáàê â êàæäîé.
Æèâîòíûå áûëè êëèíè÷åñêè çäîðîâûìè è ñîäåðæàëèñü â
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èíäèâèäóàëüíûõ âîëüåðàõ. Ìåòîäîëîãèÿ èññëåäîâàíèÿ
çàêëþ÷àëàñü â ïåðåêðåñòíîì èññëåäîâàíèè áèîýêâèâà-
ëåíòíîñòè. Îòáîð áèîëîãè÷åñêîãî ìàòåðèàëà (êðîâü) ïðî-
âîäèëñÿ îò æèâîòíûõ äî ââåäåíèÿ ïðåïàðàòà, è ÷åðåç 5,
15, 30, 45 ìèíóò, 1, 1.5, 2, 3, 4, 6, 8, 10, 24, 30, 48 ÷ ïîñëå
ïîäêîæíîãî ââåäåíèÿ ïðåïàðàòà è äî ââåäåíèÿ è ÷åðåç 5,
15, 30 ìèíóò, 1, 2, 4, 6, 10, 24, 30, 48 ÷ ïîñëå âíóòðèâåííîãî
ââåäåíèÿ ïðåïàðàòà. Â ïðîöåññå èññëåäîâàíèÿ êîíòðîëè-
ðîâàëè êîíöåíòðàöèè ÄÂ ïðåïàðàòîâ â ïëàçìå êðîâè
ñîáàê. Äëÿ öåëåé îïðåäåëåíèÿ ìàðîïèòàíòà áûë âûáðàí
ìåòîä ÂÝÆÕ–ÌÑ. Ïîëó÷åííûå äàííûå èñïîëüçîâàëè
äëÿ ðàñ÷åòà ôàðìàêîêèíåòè÷åñêèõ ïàðàìåòðîâ è èõ îöåí-
êè. Àáñîëþòíàÿ áèîäîñòóïíîñòü äëÿ Èññëåäóåìîãî ïðå-
ïàðàòà "Ôàëåíà" ñîñòàâèëà 75,2 %, äëÿ Ðåôåðåíòíîãî
ïðåïàðàò "Ñåðåíèÿ" – 71,2 %. Òàêæå 90% äîâåðèòåëüíûé
èíòåðâàë ñîîòíîøåíèÿ ìàêñèìàëüíûõ êîíöåíòðàöèé ìà-
ðîïèòàíòà èññëåäóåìîãî è ðåôåðåíòíîãî ïðåïàðàòîâ C

maxT
/

C
maxR

 ïðè âíóòðèâåííîì ââåäåíèè íàõîäèòñÿ â ïðåäåëàõ –
[93,9; 111,3], ïðè ïîäêîæíîì ââåäåíèè – [92.1; 108.6].
90% äîâåðèòåëüíûé èíòåðâàë ñîîòíîøåíèÿ ïëîùàäåé
ïîä ôàðìàêîêèíåòè÷åñêèìè êðèâûìè ìàðîïèòàíòà èñ-
ñëåäóåìîãî è ðåôåðåíòíîãî ïðåïàðàòîâ AUC

0-tT
/AUC

0-tR
ïðè âíóòðèâåííîì ââåäåíèè íàõîäèòñÿ â ïðåäåëàõ – [91.8;
103.7], ïðè ïîäêîæíîì ââåäåíèè – [89,5; 107,3]. Ïîëó÷åí-
íûå ðåçóëüòàòû ñâèäåòåëüñòâóþò î òîì, ÷òî 90% äîâåðè-
òåëüíûå èíòåðâàëû ñîîòíîøåíèé C

maxT
/C

maxR
 è AUC

0-tT
/

AUC
0-tR

 ìàðîïèòàíòà íàõîäÿòñÿ â ïðåäåëàõ äèàïàçîíà 80–
125%, ñëåäîâàòåëüíî, ïðåïàðàòû "Ôàëåíà" è "Ñåðåíèÿ"
ÿâëÿþòñÿ áèîýêâèâàëåíòíûìè ïðè ïîäêîæíîì è âíóòðè-
âåííîì ââåäåíèÿõ ñîáàêàì.

Ââåäåíèå

Ðâîòà – ðàñïðîñòðàíåííûé êëèíè÷åñêèé ïðèçíàê ìíî-
ãèõ ïàòîëîãèé, âîçíèêàþùèõ ó ìåëêèõ äîìàøíèõ æèâîò-
íûõ. ×àùå âñåãî ïðè÷èíàìè ðâîòû ñëóæàò áîëåçíè îðãà-
íîâ ïèùåâàðåíèÿ, â òîì ÷èñëå ïîäæåëóäî÷íîé æåëåçû,
ñîñòîÿíèÿ òÿæåëîé èíòîêñèêàöèè è äàæå íîâîîáðàçîâà-
íèÿ. Òàê, áîëåçíè æåëóäî÷íî-êèøå÷íîãî òðàêòà èíôåê-
öèîííîé è íåèíôåêöèîííîé ýòèîëîãèè, îòíîñÿòñÿ ê ÷èñëó
íàèáîëåå ÷àñòî âñòðå÷àþùèõñÿ ïàòîëîãèé ó æèâîòíûõ
(ñîñòàâëÿþò 35% îò âñåõ ïðè÷èí îáðàùåíèé â âåòåðèíàð-
íûå êëèíèêè) [1-3]. Âîçíèêàþò ôóíêöèîíàëüíûå è ñòðóê-
òóðíûå èçìåíåíèÿ îðãàíîâ, ÷òî ñîïðîâîæäàåòñÿ ÿðêî
âûðàæåííîé êëèíè÷åñêîé êàðòèíîé, ÷òî òðåáóåò ýòèîò-
ðîïíîé, ñèìïòîìàòè÷åñêîé è ïàòîãåíåòè÷åñêîé òåðàïèè
[1-2]. Îñîáåííî îïàñíû ñîñòîÿíèÿ îáåçâîæèâàíèÿ, âîçíè-
êàþùèå íà ôîíå ðâîòû è äèàðåè. Òðåáóåòñÿ ðàöèîíàëü-
íûé ïîäõîä ê òåðàïèè, ÷åòêîå ïîíèìàíèå ïàòîôèçèîëî-
ãèè ïðîöåññîâ, ïðîèñõîäÿùèõ â îðãàíèçìå. Íåîáõîäèì
íàáîð òðàäèöèîííûõ è íîâûõ ïðîòèâîðâîòíûõ ñðåäñòâ
äëÿ îïòèìàëüíîãî âûáîðà â êîíêðåòíîì êëèíè÷åñêîì
ñëó÷àå [8].

Íîâûé îòå÷åñòâåííûé ïðåïàðàò, ðàçðàáîòàííûé ÎÎÎ
"ÍÂÖ Àãðîâåòçàùèòà" "Ôàëåíà" (äàëåå – Èññëåäóåìûé
ïðåïàðàò) ñîäåðæèò â 1 ìë â êà÷åñòâå äåéñòâóþùåãî
âåùåñòâà 10 ìã ìàðîïèòàíòà (â ôîðìå öèòðàòà) è âñïîìî-
ãàòåëüíûå âåùåñòâà.

Ïðåïàðàò "Ñåðåíèÿ" (ðàçðàáîò÷èê – "Zoetis Inc.", ÑØÀ
è "Zoetis Manufacturing & Research Spain, S.L.", Èñïàíèÿ),
(äàëåå – Ðåôåðåíòíûé ïðåïàðàò), ñîäåðæèò â 1 ìë â
êà÷åñòâå äåéñòâóþùåãî âåùåñòâà òàêæå 10 ìã ìàðîïèòàí-
òà  (â ôîðìå öèòðàòà) è âñïîìîãàòåëüíûå âåùåñòâà. Ïî
âíåøíåìó âèäó ïðåäñòàâëÿþò ñîáîé ïðîçðà÷íûé ðàñòâîð
îò áåñöâåòíîãî äî ñâåòëî-æåëòîãî öâåòà.

Ìàðîïèòàíò ((2S,3S) – 2 – Áåíçãèäðèë – N – (5 – òåðò
– áóòèë – 2 – ìåòîêñèáåíçèë) õèíàêëèäèí – 3 – àìèí),
äåéñòâóþùåå âåùåñòâî ëåêàðñòâåííûõ ïðåïàðàòîâ, ÿâëÿ-

åòñÿ àíòàãîíèñòîì íåéðîêèíèíîâûõ ðåöåïòîðîâ (NK
1
) è

èíãèáèðóåò ñâÿçûâàíèå ñóáñòàíöèè Ð, íåéðîïåïòèäà òà-
õèêèíèíîâîé ãðóïïû â ÖÍÑ. Ìàðîïèòàíò ýôôåêòèâåí
ïðè ðâîòå êàê öåíòðàëüíîãî, òàê è ïåðèôåðè÷åñêîãî ãåíå-
çà [6; 9-10].

Öåëü èññëåäîâàíèÿ – èçó÷åíèå áèîýêâèâàëåíòíîñòè
ïðåïàðàòà "Ôàëåíà" è ïðåïàðàòà "Ñåðåíèÿ" ïðè âíóòðè-
âåííîì è ïîäêîæíîì ïðèìåíåíèè ñîáàêàì.

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, èññëåäîâà-
íèÿ áèîýêâèâàëåíòíîñòè ëåêàðñòâåííîãî ïðåïàðàòà äëÿ âå-
òåðèíàðíîãî ïðèìåíåíèÿ". Òàêæå â ñîîòâåòñòâèè ñ ïðàâèëà-
ìè, ïðèíÿòûìè Åâðîïåéñêîé Êîíâåíöèåé ïî çàùèòå ïîçâî-
íî÷íûõ æèâîòíûõ, èñïîëüçóåìûõ äëÿ ýêñïåðèìåíòàëüíûõ 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: Ëàáîðàòîðèÿ èçó-
÷åíèÿ ôàðìàêîêèíåòèêè è ìåòàáîëèçìà ëåêàðñòâåííûõ

Ðèñóíîê 1. Ôàðìàêîêèíåòè÷åñêèå ïðîôèëè ìàðîïèòàíòà
ïîñëå âíóòðèâåííîãî ââåäåíèÿ "Ôàëåíà", "Ñåðåíèÿ", ïî
ñðåäíèì çíà÷åíèÿì (n = 12)
Figure 1. Pharmacokinetic profiles of maropitant after
intravenous administration of Phalena, Serenia, based on
mean values (n = 12)

Ðèñóíîê 2. Ôàðìàêîêèíåòè÷åñêèå ïðîôèëè ìàðîïèòàíòà
ïîñëå ïîäêîæíîãî ââåäåíèÿ "Ôàëåíà", "Ñåðåíèÿ", ïî
ñðåäíèì çíà÷åíèÿì (n = 12)
Figure 2. Pharmacokinetic profiles of maropitant after
subcutaneous administration of Phalena, Serenia, based on
average values (n = 12)
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ñðåäñòâ ÎÎÎ ÌÈÏ "Àêàäåìèÿ èííîâàöèé",
ã. Ìîñêâà; Èñïûòàòåëüíàÿ ëàáîðàòîðèÿ ÎÎÎ
"ÀÂÇ Ñ-Ï", Ìîñêîâñêàÿ îáëàñòü, ã. Ñåðãèåâ
Ïîñàä; ÎÎÎ "Ìåæäóíàðîäíûé íàó÷íî-èñ-
ñëåäîâàòåëüñêèé öåíòð îõðàíû çäîðîâüÿ ÷å-
ëîâåêà, æèâîòíûõ è îêðóæàþùåé ñðåäû", ã.
Ìîñêâà.

Èçó÷åíèå áèîýêâèâàëåíòíîñòè ïðåïàðà-
òîâ ïðîâîäèëîñü íà áåñïîðîäíûõ ñîáàêàõ,
âîçðàñòîì 1,6–2 ãîäà, ìàññîé òåëà 20,7–
25,1 êã. Áûëî ñôîðìèðîâàíî 2 ãðóïïû æè-
âîòíûõ ïî 6 ñîáàê â êàæäîé. Æèâîòíûå
áûëè êëèíè÷åñêè çäîðîâûìè. Äîñòóï ê âîäå
íå îãðàíè÷åí. Äëÿ êîðìëåíèÿ ïðèìåíÿëè
ïðîìûøëåííûé ñóõîé êîðì. Æèâîòíûå ñî-
äåðæàëèñü èíäèâèäóàëüíî â âîëüåðàõ. Ãðóï-
ïû ôîðìèðîâàëè ïî ïðèíöèïó àíàëîãîâ.

Ìåòîäîëîãèÿ èññëåäîâàíèÿ çàêëþ÷àëàñü
â ïåðåêðåñòíîì èññëåäîâàíèè áèîýêâèâà-
ëåíòíîñòè: ïðèìåíåíèè ïðåïàðàòà "Ôàëå-
íà" ñîáàêàì Ãðóïïû 1, ïðåïàðàòà "Ñåðåíèÿ"
ñîáàêàì Ãðóïïû 2; çàòåì, ïîñëå ïåðèîäà
îòìûâêè, ïðèìåíåíèè ïðåïàðàòà "Ôàëåíà"
ñîáàêàì Ãðóïïû 2, ïðåïàðàòà "Ñåðåíèÿ"
ñîáàêàì Ãðóïïû 1. Ïîñëå ïðèìåíåíèÿ âû-
ïîëíÿëñÿ îòáîð áèîëîãè÷åñêèõ îáðàçöîâ â
çàäàííûå ñðîêè, èõ àíàëèç íà ñîäåðæàíèå
äåéñòâóþùåãî âåùåñòâà èññëåäóåìûõ ïðå-
ïàðàòîâ â ïëàçìå êðîâè ñîáàê. Ñõåìà îïûòà
ïðåäñòàâëåíà â òàáëèöå 1.

Ïåðåä ââåäåíèåì ïðåïàðàòà ñîáàêè íå
ïîëó÷àëè êîðì â òå÷åíèå 12 ÷.

Îòáîð áèîëîãè÷åñêîãî ìàòåðèàëà (êðîâü)
ïðîâîäèëñÿ îò æèâîòíûõ äî ââåäåíèÿ ïðåïà-
ðàòà, è ÷åðåç 5, 15, 30, 45 ìèíóò, 1, 1.5, 2, 3,
4, 6, 8, 10, 24, 30, 48 ÷ ïîñëå ïîäêîæíîãî
ââåäåíèÿ ïðåïàðàòà è äî ââåäåíèÿ è ÷åðåç 5,
15, 30 ìèíóò, 1, 2, 4, 6, 10, 24, 30, 48 ÷ ïîñëå
âíóòðèâåííîãî ââåäåíèÿ ïðåïàðàòà.

Èñõîäÿ èç ëèòåðàòóðíûõ äàííûõ, äëÿ
öåëåé îïðåäåëåíèÿ ìàðîïèòàíòà áûë âûá-
ðàí ìåòîä ÂÝÆÕ-ÌÑ/ÌÑ, ââèäó åãî óíè-
âåðñàëüíîñòè, ñåëåêòèâíîñòè è ÷óâñòâèòåëü-
íîñòè. Ìåòîäèêà ïðîáîïîäãîòîâêè áûëà
ðàçðàáîòàíà íà îñíîâàíèè ïðèâåäåííûõ â
ëèòåðàòóðå äàííûõ [4-7], âêëþ÷àÿ ýêñòðàê-
öèþ ðàñòâîðîì òðèõëîðóêñóñíîé êèñëîòû â
âîäå è î÷èñòêó ïðîá ñ ïîìîùüþ òâåðäîôàç-
íîé ýêñòðàêöèè (ÒÔÝ) ñ ñîðáåíòîì MCX
(Copure, Êèòàé). Äèàïàçîí èçìåðåíèé ðàç-
ðàáîòàííîé ìåòîäèêè ñîñòàâèë: 2 – 500 íã/
ìë ïëàçìû êðîâè.

Â ïðîöåññå èññëåäîâàíèÿ êîíòðîëèðî-
âàëè êîíöåíòðàöèè ÄÂ ïðåïàðàòîâ â ïëàçìå
êðîâè ñîáàê. Ïîëó÷åííûå äàííûå èñïîëüçî-
âàëè äëÿ ðàñ÷åòà ôàðìàêîêèíåòè÷åñêèõ ïà-
ðàìåòðîâ è îöåíêè ïðåïàðàòîâ.

Ïðèãîòîâëåíèå ðàñòâîðîâ è ïîäãîòîâêó
ïðîá ê àíàëèçàì îñóùåñòâëÿëè ïî îáùåïðè-
íÿòûì ìåòîäèêàì. Ãðàäóèðîâî÷íàÿ õàðàê-
òåðèñòèêà ñòðîèëàñü ïðè ïîìîùè ìàòðè÷-
íîé ãðàäóèðîâêè. Äëÿ îöåíêè ôàðìàêîêè-
íåòèêè ìàðîïèòàíòà ó ñîáàê ïðè âíóòðèâåí-
íîì è ïîäêîæíîì ââåäåíèÿõ ïðèìåíÿëè
íåêîìïàðòìåíòíóþ ôàðìàêîêèíåòè÷åñêóþ
ìîäåëü. Ñòàòèñòè÷åñêóþ îáðàáîòêó ðåçóëü-

Ðèñóíîê 6. Ðàñïðåäåëåíèå ëîãàðèôìè÷åñêè ïðåîáðàçîâàííûõ çíà÷åíèé
AUC

0-t 
 ìàðîïèòàíòà â ãðóïïå ñîáàê â ïåðâîì è âòîðîì ïåðèîäàõ ïîñëå

ïîäêîæíîãî ââåäåíèÿ.
Figure 6. Distribution of log-transformed AUC

0-t 
values of maropitant in the

group of dogs in the first and second periods after subcutaneous
administration.

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

max
 ìàðîïèòàíòà â ãðóïïå ñîáàê â ïåðâîì è âòîðîì ïåðèîäàõ ïîñëå

ïîäêîæíîãî ââåäåíèÿ.
Figure 5. Distribution of logarithmically transformed maropitant C

max
 values

in the group of dogs in the first and second periods after subcutaneous
administration.

Ðèñóíîê 4. Ðàñïðåäåëåíèå ëîãàðèôìè÷åñêè ïðåîáðàçîâàííûõ çíà÷åíèé
AUC

0-t 
ìàðîïèòàíòà â ãðóïïå ñîáàê â ïåðâîì è âòîðîì ïåðèîäàõ ïîñëå

âíóòðèâåííîãî ââåäåíèÿ.
Figure 4. Distribution of log-transformed AUC

0-t 
 values of maropitant in the

group of dogs in the first and second periods after intravenous
administration

Ðèñóíîê 3. Ðàñïðåäåëåíèå ëîãàðèôìè÷åñêè ïðåîáðàçîâàííûõ çíà÷åíèé Ñ
max

ìàðîïèòàíòà â ãðóïïå ñîáàê â ïåðâîì è âòîðîì ïåðèîäàõ ïîñëå
âíóòðèâåííîãî ââåäåíèÿ.
Figure 3. Distribution of log-transformed maropitant C

max
 values in the group of

dogs in the first and second periods after intravenous administration.
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òàòîâ ïðîâîäèëè ñ èñïîëüçîâàíèåì ÏÎ Microsoft Excel
2013, ÏÎ PKSolver, ÏÎ Statistica.

Ðåçóëüòàòû è îáñóæäåíèå

Îöåíêà ôàðìàêîêèíåòèêè ìàðîïèòàíòà. Ïîñëå âíóò-
ðèâåííîãî ââåäåíèÿ ëåêàðñòâåííîãî ïðåïàðàòà ñîáàêàì
ìàðîïèòàíò ïîñòóïàåò íåïîñðåäñòâåííî â ñèñòåìíûé êðî-
âîòîê, ñðàçó äîñòèãàÿ Ñ

max
, ñîñòàâèâøåãî 890 ± 102 íã/ìë

äëÿ èññëåäóåìîãî ïðåïàðàòà è 840 ± 94 íã/ìë äëÿ ðåôåðåí-
òíîãî ïðåïàðàòà.

Ïîñëå ïîäêîæíîãî ââåäåíèÿ ëåêàðñòâåííîãî ïðåïà-
ðàòà ñîáàêàì ìàðîïèòàíò áûñòðî ïîñòóïàåò â ñèñòåìíûé
êðîâîòîê: ìàðîïèòàíò âûÿâëåí â ïëàçìå óæå ÷åðåç 5 ìèí
ïîñëå ââåäåíèÿ, ïîêàçàòåëü Ò

max
 â ñðåäíåì ñîñòàâèë 0,77 ÷

äëÿ èññëåäóåìîãî è ðåôåðåíòíîãî ïðåïàðàòîâ. Ñ
max

 ñîñòà-
âèëà 50,77 ± 18,17 íã/ìë äëÿ èññëåäóåìîãî ïðåïàðàòà è
44,68 ± 16,01 íã/ìë äëÿ ðåôåðåíòíîãî ïðåïàðàòà.

Ñðåäíèå çíà÷åíèÿ AUC    ïîñëå âíóòðèâåííîãî ââå-
äåíèÿ ëåêàðñòâåííîãî ïðåïàðàòà ñîñòàâèëè: 548 íã/ìë*÷
äëÿ Èññëåäóåìîãî ïðåïàðàòà "Ôàëåíà" è 579 íã/ìë*÷ äëÿ
Ðåôåðåíòíîãî ïðåïàðàòà "Ñåðåíèÿ". Ñðåäíèå çíà÷åíèÿ
AUC   ïîñëå ïîäêîæíîãî ââåäåíèÿ ëåêàðñòâåííîãî ïðå-
ïàðàò ñîñòàâèëè: 406,5 íã/ìë*÷ äëÿ Èññëåäóåìîãî ïðåïà-

ðàòà "Ôàëåíà" è 371,9 íã/ìë*÷ äëÿ Ðåôåðåíòíîãî ïðåïàðà-
òà "Ñåðåíèÿ". Ïîëó÷åííûå ôàðìàêîêèíåòè÷åñêèå ïàðà-
ìåòðû ñîãëàñóþòñÿ ñ ëèòåðàòóðíûìè äàííûìè [6]. Àáñî-
ëþòíàÿ áèîäîñòóïíîñòü äëÿ Èññëåäóåìîãî ïðåïàðàòà
"Ôàëåíà" ñîñòàâèëà 75,2 %, äëÿ Ðåôåðåíòíîãî ïðåïàðàò
"Ñåðåíèÿ" – 71,2 %.

Ôàðìàêîêèíåòè÷åñêèå ïðîôèëè ìàðîïèòàíòà ïîñëå
âíóòðèâåííîãî è ïîäêîæíîãî ââåäåíèÿ ïðåïàðàòîâ ïî
ñðåäíèì çíà÷åíèÿì ïðåäñòàâëåíû íà ðèñóíêàõ 1–2.

 Îöåíêà äèçàéíà èññëåäîâàíèÿ. Ïðîäîëæèòåëüíîñòü
êàæäîãî ïåðèîäà ñîñòàâèëà 48 ÷. Ïåðèîä ïîëóâûâåäåíèÿ
ìàðîïèòàíòà ïîñëå âíóòðèâåííîãî ââåäåíèÿ ñîñòàâèë ó
ðàçíûõ æèâîòíûõ îò 0,03 äî 0,24 ÷., ïîñëå ïîäêîæíîãî
ââåäåíèÿ – îò 4,32 äî 10,94 ÷. Òàêèì îáðàçîì, ïðîäîëæè-
òåëüíîñòü êàæäîãî ïåðèîäà, êàê ïîñëå âíóòðèâåííîãî, òàê
è ïîñëå ïîäêîæíîãî ââåäåíèÿ, ñîñòàâëÿëà íå ìåíåå 4
ïåðèîäîâ ïîëóâûâåäåíèÿ äëÿ äåéñòâóþùåãî âåùåñòâà è
áûëà äîñòàòî÷íîé. Çíà÷åíèå AUC

0-t
/AUC   äëÿ ìàðîïè-

òàíòà ïîñëå âíóòðèâåííîãî ââåäåíèÿ ñîñòàâèëî íå ìåíåå
88 %, ïîñëå ïîäêîæíîãî ââåäåíèÿ – 84 %.

Ïåðèîä îòìûâêè ìåæäó ïåðèîäàìè ñîñòàâèë 72 ÷,
ñîîòâåòñòâåííî âðåìÿ ìåæäó ââåäåíèÿìè ïðåïàðàòîâ â
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ïåðèîäå 1 è ïåðèîäå 2 ñîñòàâèëî 120 ÷, ÷òî ÿâëÿåòñÿ
äîñòàòî÷íûì, òàê êàê ýòî ïðåâûøàåò 6 ïåðèîäîâ ïîëóâû-
âåäåíèÿ äåéñòâóþùåãî âåùåñòâà.

T
max

 ìàðîïèòàíòà ïîñëå ïîäêîæíîãî ââåäåíèÿ ëåêàð-
ñòâåííîãî ïðåïåðàòà ñîñòàâèë îò 0,5 äî 1,0 ÷, ïðè ýòîì
âûáîð ìîìåíòîâ âðåìåíè îòáîðà ïðîá îáåñïå÷èë ïîëó÷å-
íèå íå ìåíåå 3-õ òî÷åê äëÿ ôàçû ïåðâîíà÷àëüíîãî âîç-
ðàñòàíèÿ êîíöåíòðàöèè è íå ìåíåå 5 òî÷åê äëÿ ôàçû åå
ñíèæåíèÿ âî âñåõ ñëó÷àÿõ. ÍÏÊÎ àíàëèòè÷åñêèõ ìåòîäèê
ñîñòàâëÿëè 2 íã/ìë äëÿ ìàðîïèòàíòà, ÷òî ñîîòâåòñòâîâàëè
êðèòåðèþ "íå áîëåå 5 % îò C

max
", C

max
 ìàðîïèòàíòà ñîñòàâèëà

íå ìåíåå 44 íã/ìë. Ñ ó÷åòîì óêàçàííîãî âûøå, äèçàéí
èññëåäîâàíèÿ îòâå÷àë íåîáõîäèìûì òðåáîâàíèÿì.

Îöåíêà áèîýêâèâàëåíòíîñòè ìàðîïèòàíòà. Ïîëó÷åí-
íûå ïðè ôàðìàêîêèíåòè÷åñêîì àíàëèçå çíà÷åíèÿ Ñ

max
 è

AUC
0-t

 ïîñëå âíóòðèâåííîãî è ïîäêîæíîãî ñïîñîáîâ ââå-
äåíèÿ ëåêàðñòâåííîãî ïðåïàðàòà  áûëè ïîäâåðãíóòû ëîãà-
ðèôìè÷åñêîìó ïðåîáðàçîâàíèþ ñ èñïîëüçîâàíèåì íàòó-
ðàëüíûõ ëîãàðèôìîâ. Äëÿ ïîëó÷åííûõ äàííûõ áûëà ïðî-
èçâåäåíà îöåíêà íîðìàëüíîñòè ðàñïðåäåëåíèÿ çíà÷åíèé,
ñ èñïîëüçîâàíèåì êðèòåðèÿ Øàïèðî-Óèëêà. Îöåíêà ïî-
êàçàëà, ÷òî çíà÷åíèÿ Ñ

max
 è AUC

0-t
 âî âñåõ ñëó÷àÿõ õàðàê-

òåðèçóþòñÿ ëîãíîðìàëüíûì ðàñïðåäåëåíèåì (p>0,05),
ãèñòîãðàììû ïðåäñòàâëåíû íà ðèñóíêàõ 3–6.

Ïîñëå ïðîâåðêè íîðìàëüíîñòè áûë âûïîëíåí àíàëèç
îäíîðîäíîñòè äèñïåðñèé ïî êðèòåðèþ Âèëêîêñîíà, äèñ-
ïåðñèè ìåæäó ïåðèîäàìè ÿâëÿþòñÿ îäíîðîäíûìè.

Äàëåå ðåçóëüòàòû áûëè ïîäâåðãíóòû äèñïåðñèîííî-
ìó àíàëèçó ANOVA, ñ îöåíêîé âëèÿíèÿ ïåðèîäà è ïîñëå-
äîâàòåëüíîñòè, ðàñ÷åòîì ñðåäíåêâàäðàòè÷åñêîé îøèáêè
è ðàñ÷åòîì 90 % äîâåðèòåëüíîãî èíòåðâàëà äëÿ îòíîøå-
íèé C

maxT
/C

maxR
 è AUC

0-tT
/AUC

0-tR
, ðåçóëüòàòû ïðåäñòàâëå-

íû â òàáëèöàõ 2–3.
Íà îñíîâàíèè ïîëó÷åííûõ äàííûõ, ìîæíî ñäåëàòü

âûâîä, ÷òî 90% äîâåðèòåëüíûé èíòåðâàë ñîîòíîøåíèÿ
ìàêñèìàëüíûõ êîíöåíòðàöèé ìàðîïèòàíòà èññëåäóåìîãî
è ðåôåðåíòíîãî ïðåïàðàòîâ C

maxT
/C

maxR
 ïðè âíóòðèâåííîì

ââåäåíèè íàõîäÿòñÿ â ïðåäåëàõ – [93,9; 111,3], ïðè ïîä-
êîæíîì ââåäåíèè – [92.1; 108.6]. Òàêæå 90% äîâåðèòåëü-
íûé èíòåðâàë ñîîòíîøåíèÿ ïëîùàäåé ïîä ôàðìàêîêèíå-
òè÷åñêèìè êðèâûìè ìàðîïèòàíòà èññëåäóåìîãî è ðåôå-
ðåíòíîãî ïðåïàðàòîâ AUC

0-tT
/AUC

0-tR
 ïðè âíóòðèâåííîì

ââåäåíèè íàõîäÿòñÿ â ïðåäåëàõ – [91.8; 103.7], ïðè ïîä-
êîæíîì ââåäåíèè – [89,5; 107,3].

Çàêëþ÷åíèå

Ïîëó÷åííûå ðåçóëüòàòû ñâèäåòåëüñòâóþò î òîì, ÷òî
90% äîâåðèòåëüíûå èíòåðâàëû ñîîòíîøåíèé C

maxT
/C

maxR
è AUC

0-tT
/AUC

0-tR
 ìàðîïèòàíòà íàõîäÿòñÿ â ïðåäåëàõ äèà-

ïàçîíà 80–125 %, ñëåäîâàòåëüíî, ïðåïàðàòû "Ôàëåíà" è
"Ñåðåíèÿ" ÿâëÿþòñÿ áèîýêâèâàëåíòíûìè ïðè ïîäêîæíîì
è âíóòðèâåííîì ââåäåíèÿõ ñîáàêàì.
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Ïåðå÷åíü ñîêðàùåíèé è îáîçíà÷åíèé

Ò – èññëåäóåìûé ïðåïàðàò "Ôàëåíà";
R – ðåôåðåíòíûé ïðåïàðàò "Ñåðåíèÿ";
ÄÂ – äåéñòâóþùåå âåùåñòâî;
ÂÝÆÕ – âûñîêîýôôåêòèâíàÿ æèäêîñòíàÿ
õðîìàòîãðàôèÿ;
ÂÝÆÕ-ÌÑ – âûñîêîýôôåêòèâíàÿ æèäêîñòíàÿ
õðîìàòîãðàôèÿ ñ ìàññ-ñïåêòðîìåòðè÷åñêèì
äåòåêòèðîâàíèåì;
ÒÔÝ – òâåðäî-ôàçíàÿ ýêñòðàêöèÿ;
ÍÏÊÎ – íèæíèé ïðåäåë êîëè÷åñòâåííîãî îïðåäåëåíèÿ;
C

max
 – ìàêñèìàëüíàÿ ïëàçìåííàÿ êîíöåíòðàöèÿ;

t
max

 – âðåìÿ äîñòèæåíèÿ ìàêñèìàëüíîé ïëàçìåííîé
êîíöåíòðàöèè;
AUC

0-t
 – ïëîùàäü ïîä êðèâîé "ïëàçìåííàÿ êîíöåíòðàöèÿ-

âðåìÿ" ñ ìîìåíòà ïðèåìà äî ïîñëåäíåé îïðåäåëÿåìîé
êîíöåíòðàöèè âî âðåìåííîé òî÷êå t;
AUC  – ïëîùàäü ïîä êðèâîé "ïëàçìåííàÿ
êîíöåíòðàöèÿ-âðåìÿ" ñ ìîìåíòà ïðèåìà ëåêàðñòâåííîãî
ïðåïàðàòà äî áåñêîíå÷íîñòè;
AUC

0-t
/AUC  – ñîîòíîøåíèå çíà÷åíèé AUC

0-t
 è AUC ;

C
maxT

/C
maxR

 – îòíîøåíèå çíà÷åíèé C
maxT

 è C
maxR

;
C

maxT
 – ìàêñèìàëüíàÿ ïëàçìåííàÿ êîíöåíòðàöèÿ

äåéñòâóþùåãî âåùåñòâà ïîñëå ïðèìåíåíèÿ èññëåäóåìîãî
ïðåïàðàòà;
C

maxR 
– ìàêñèìàëüíàÿ ïëàçìåííàÿ êîíöåíòðàöèÿ

äåéñòâóþùåãî âåùåñòâà ïîñëå ïðèìåíåíèÿ ðåôåðåíòíîãî
ïðåïàðàòà;
AUC

0-tT
 – ïëîùàäü ïîä êðèâîé "ïëàçìåííàÿ

êîíöåíòðàöèÿ-âðåìÿ" ñ ìîìåíòà ïðèåìà äî ïîñëåäíåé
îïðåäåëÿåìîé êîíöåíòðàöèè âî âðåìåííîé òî÷êå t äëÿ
èññëåäóåìîãî ïðåïàðàòà;
AUC

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
R
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