
Ñîçäàíèå íîâûõ ëåêàðñòâåííûõ ñðåäñòâ
ñ ïîìîùüþ íàíîòåõíîëîãèé, ïîâûøàþùèõ
ýôôåêòèâíîñòü ïðåïàðàòîâ, – ïåðñïåêòèâíîå
íàïðàâëåíèå ñîâðåìåííîé ôàðìàêîëîãèè. Â
íàíî÷àñòèöàõ ìåòàëëîâ îáíàðóæåíû óíè-
êàëüíûå ôèçè÷åñêèå è õèìè÷åñêèå ñâîéñòâà,
à òàêæå óñòàíîâëåíû îñîáåííîñòè áèîëîãè-

÷åñêîãî äåéñòâèÿ, êîòîðîå ÷àñòî îòëè÷àåòñÿ
îò ñâîéñòâ ýòîãî âåùåñòâà â ìàêðîäèñïåðñ-
íîé ôîðìå [1–8]. Íîâîå íàïðàâëåíèå ðàçðà-
áîòêè íàíîïðåïàðàòîâ – îáðàçîâàíèå êîì-
ïëåêñà èçâåñòíûõ ëåêàðñòâåííûõ ñðåäñòâ è
íàíî÷àñòèö. Ýòî äàåò âîçìîæíîñòü óñèëåíèÿ
ôàðìàêîëîãè÷åñêîãî äåéñòâèÿ òàêèõ êîì-
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Èçó÷åíî ñòðîåíèå íàíî÷àñòèö äåéñòâóþùèõ âåùåñòâ ïðåïàðàòîâ íà îñíîâå ñîëåé âèñìóòà è ñå-
ðåáðà Ýíòåðîâèñ è Àðãîâèò, à òàêæå ôàðìàêîòîêñèêîëîãè÷åñêèå è òåðàïåâòè÷åñêèå ñâîéñòâà äàííûõ
ïðåïàðàòîâ ïðè èíôåêöèîííûõ çàáîëåâàíèÿõ æåëóäî÷íî-êèøå÷íîãî òðàêòà òåëÿò. Íàíî÷àñòèöû âèñ-
ìóòà â ïðåïàðàòå Ýíòåðîâèñ ïðåäñòàâëÿþò ñîáîé îâàëüíûå, ïëîñêèå, ïîëèìîðôíîé ôîðìû ìíîãî-
ãðàííèêè ðàçìåðîì îò 2 äî 100 ìêì, â ðàñòâîðåííîì âèäå – ÷àñòèöû îò 4 äî 6 íì. Ìåòîäîì
ïðîñâå÷èâàþùèé ýëåêòðîííîé ìèêðîñêîïèè óñòàíîâëåíà ïîëèìîðôíîñòü íàíî÷àñòèö ñåðåáðà, âõîäÿ-
ùèõ â ñîñòàâ ïðåïàðàòà Àðãîâèò, à òàêæå èõ ðàçìåð 67,7 ± 19,4 íì ñî ñòåïåíüþ ýëëèïòè÷íîñòè 1,3 ± 0,3.
Ðàçáàâëåíèå ïðåïàðàòà Àðãîâèò äèñòèëëèðîâàííîé âîäîé 1 : 10 âûçâàëî ñíèæåíèå ðàçìåðà íàíî÷àñòèö
äî 36,0 ± 12,7 íì è èõ ýëëèïòè÷íîñòè äî 1,19 ± 0,14. Ìèíèìàëüíàÿ áàêòåðèîñòàòè÷åñêàÿ êîíöåíòðàöèÿ
ïðåïàðàòîâ ñåðåáðà è âèñìóòà ó ðåôåðåíòíûõ øòàììîâ Escherichia ñoli ATCC 25922 ñîñòàâèëà îò 25 äî
125 ìêã/ìë, Salmonella typhimurium ATCÑ 13311 – îò 100 äî 200, Shigella sonnei N 20044 – îò 25 äî 100,
Staphylococcus aureus 209 p – îò 12,5 äî 150, Bacillus subtilis ATCC 6633 – îò 6,25 äî 150 ìêã/ìë. Èçó÷åíèå
òîêñèêîëîãè÷åñêèõ õàðàêòåðèñòèê ïðåïàðàòîâ íàíî÷àñòèö ñåðåáðà è âèñìóòà ïîêàçàëî îòñóòñòâèå òîê-
ñè÷åñêèõ ýôôåêòîâ ó ëàáîðàòîðíûõ æèâîòíûõ. Èññëåäîâàíèå òåðàïåâòè÷åñêîé ýôôåêòèâíîñòè Ýíòå-
ðîâèñ è Àðãîâèò ïðîâîäèëè ïðè ëå÷åíèè ãàñòðîýíòåðèòîâ òåëÿò ñ ñèíäðîìîì äèàðåè. Ïðèìåíåíèå
èçó÷åííûõ ïðåïàðàòîâ ïîçâîëèëî ñîêðàòèòü ïàäåæ òåëÿò ïðè ëå÷åíèè èíôåêöèîííûõ ãàñòðîýíòåðèòîâ
â 1,5–10 ðàç ïðè ñîêðàùåíèè ñðîêà ëå÷åíèÿ â 1,5–3,0 ðàçà.

Êëþ÷åâûå ñëîâà: íàíî÷àñòèöû, ñåðåáðî, âèñìóò, Ýíòåðîâèñ, Àðãîâèò, ãàñòðîýíòåðèò òåëÿò, àíòè-
ìèêðîáíàÿ àêòèâíîñòü.



ïëåêñîâ, áîëåå ãëóáîêîãî ïðîíèêíîâåíèÿ èõ
ê ïàòîëîãè÷åñêîìó ïðîöåññó. Ïîëó÷åíèå íî-
âûõ ïðåïàðàòîâ íà îñíîâå íàíîòåõíîëîãèé
ïîçâîëèò óäåøåâèòü èõ è ñäåëàòü äîñòóïíû-
ìè äëÿ ëå÷åíèÿ ìíîãèõ çàáîëåâàíèé. Îñíîâ-
íûìè ïðîáëåìàìè ïðè ðàçðàáîòêå êîìïëåêñ-
íûõ ïðåïàðàòîâ ÿâëÿþòñÿ îïðåäåëåíèå êîí-
öåíòðàöèè íàíî÷àñòèö, ðàçìåðà, ñòðóêòóðû,
à òàêæå ðàâíîìåðíîå èõ ðàñïðåäåëåíèå ïî
âñåìó îáúåìó ìàòðèöû. Àíàëèç ðàçìåðíûõ è
ñòðóêòóðíûõ õàðàêòåðèñòèê íàíî÷àñòèö ñâè-
äåòåëüñòâóåò, ÷òî îíè â çíà÷èòåëüíîé ñòåïå-
íè çàâèñÿò îò ìåòîäà è óñëîâèé ïîëó÷åíèÿ
íàíîñòðóêòóð [9].

Îñîáûå ñâîéñòâà íàíî÷àñòèö îòëè÷àþò
èõ îò ñâîéñòâ ìàññèâíûõ ìàòåðèàëîâ òîãî æå
õèìè÷åñêîãî ñîñòàâà. Ýòî îçíà÷àþò, ÷òî
ôàêòè÷åñêè íàíî÷àñòèöû ïðåäñòàâëÿþò ñî-
áîé íîâîå ñîñòîÿíèå òàêèõ âåùåñòâ, ÷òî îáîñ-
íîâûâàåò íåîáõîäèìîñòü èññëåäîâàíèÿ ïî-
òåíöèàëüíûõ òîêñè÷åñêèõ ðèñêîâ. Òîêñè÷-
íîñòü íàíî÷àñòèö â íàñòîÿùåå âðåìÿ èçó÷å-
íà â íåäîñòàòî÷íîé ñòåïåíè. Îïðåäåëåíèå
ïóòåé è ñïîñîáîâ âîçäåéñòâèÿ íàíî÷àñòèö
ìåòàëëîâ íà îðãàíèçì – âàæíàÿ è àêòóàëüíàÿ
çàäà÷à ôàðìàêîëîãèè, ðåøåíèå êîòîðîé íå-
îáõîäèìî äëÿ óëó÷øåíèÿ èìåþùèõñÿ ëåêàð-
ñòâåííûõ ñðåäñòâ è ñïîñîáîâ ëå÷åíèÿ è
ñîçäàíèÿ íîâûõ [10–13].

Öåëü èññëåäîâàíèÿ – èçó÷èòü ñòðîåíèå
íàíî÷àñòèö äåéñòâóþùèõ âåùåñòâ, à òàêæå
ôàðìàêîòîêñèêîëîãè÷åñêèå è òåðàïåâòè÷å-
ñêèå ñâîéñòâà ïðåïàðàòîâ íà îñíîâå ñîëåé
âèñìóòà è ñåðåáðà Ýíòåðîâèñ è Àðãîâèò ïðè
èíôåêöèîííûõ çàáîëåâàíèÿõ æåëóäî÷-
íî-êèøå÷íîãî òðàêòà òåëÿò.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Ïðåïàðàò Àðãîâèò ïðåäñòàâëÿåò ñîáîé
æèäêîñòü òåìíî-êîðè÷íåâîãî öâåòà çåëåíî-
âàòî-ñåðîâàòîãî îòòåíêà ñ ñîäåðæàíèåì
12–14 ìã/ìë êëàñòåðíîãî (êîëëîèäíîãî) íà-
íîñåðåáðà â êîíöåíòðèðîâàííîì ðàñòâîðå
(1,2–1,4 %). Àðãîâèò âêëþ÷àåò ïîëèâèíèë-
ïèðîëèäîí – 187 ìã, êîëëîèäíîå ñåðåáðî –
13 ìã, âîäó – äî 1 ìë [14]. Äëÿ èññëåäîâàíèÿ
èñïîëüçîâàëè îáðàçåö ïðåïàðàòà â êîíöåí-
òðèðîâàííîì âèäå è ðàçáàâëåííîì äèñòèë-
ëèðîâàííîé âîäîé â ñîîòíîøåíèè 1 : 10.

Ïðåïàðàò Ýíòåðîâèñ (âèñìóòà òðèêàëèÿ
äèöèòðàò êàëèÿ öèòðàò àììîíèÿ öèòðàò)
ïðåäñòàâëÿåò ñîáîé áåëûé àìîðôíûé ïîðî-
øîê ñ õèìè÷åñêîé ôîðìóëîé [Bi6(OH)6

(C6H5O7)4]+3,6Ê3C6H5O7 ´Í2O + 0,8 (NH4)3

C6H5O7 + 6Í2O ñ ìàññîâîé äîëåé âèñìóòà
(Bi) 50–52 %. Îöåíêó ðàçìåðà è ôîðìû íà-
íî÷àñòèö ñåðåáðà è âèñìóòà ïðîâîäèëè ñ èñ-
ïîëüçîâàíèåì ïðîñâå÷èâàþùåãî ýëåêòðîí-
íîãî ìèêðîñêîïà JEM-100CX ("Jeol", ßïî-
íèÿ).

Àíòèìèêðîáíóþ àêòèâíîñòü ïðåïàðàòîâ
Àðãîâèò è Ýíòåðîâèñ èçó÷àëè, èñïîëüçóÿ ðå-
ôåðåíòíûå øòàììû Escherichia coli ATCC
25922, Salmonella typhimurium ATCÑ 13311,
Shigella sonnei N 20044, Staphylococcus aureus
209p, Bacillus subtilis ATCC 6633. Îöåíêó
òîêñèêîëîãè÷åñêèõ ñâîéñòâ ïðåïàðàòîâ äà-
âàëè â ñîîòâåòñòâèè ñ ìåòîäè÷åñêèìè óêàçà-
íèÿìè [15].

Èçó÷åíèå òåðàïåâòè÷åñêîé ýôôåêòèâíî-
ñòè ïðåïàðàòîâ ïðîâîäèëè ïðè ëå÷åíèè ãàñò-
ðîýíòåðèòîâ òåëÿò ñ ñèíäðîìîì äèàðåè.
Àðãîâèò ïðèìåíÿëè îðàëüíî â âèäå 0,3%-ãî
âîäíîãî ðàñòâîðà â äîçå 2 ìë/êã æèâîé ìàñ-
ñû, Ýíòåðîâèñ – îðàëüíî â âèäå 2,0%-ãî âîä-
íîãî ðàñòâîðà â äîçå 1-2 ìë/êã æèâîé ìàññû.
Ïðåïàðàòû èñïîëüçîâàëè 3 ðàçà â äåíü. Æè-
âîòíûì êîíòðîëüíûõ ãðóïï íàçíà÷àëè ëå÷å-
íèå òîëüêî àíòèáèîòèêàìè ñîãëàñíî èíñò-
ðóêöèè ïî ïðèìåíåíèþ ñ ó÷åòîì ÷óâñòâè-
òåëüíîñòè ìèêðîôëîðû.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ

È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Ïðè ìèêðîñêîïèè ÷àñòèöû âèñìóòà â
ïðåïàðàòå Ýíòåðîâèñ ïðåäñòàâëÿþò ñîáîé
îâàëüíûå, ïëîñêèå, ïîëèìîðôíîé ôîðìû
ìíîãîãðàííèêè ðàçìåðîì îò 2 äî 100 ìêì, â
ðàñòâîðåííîì âèäå – îò 4 äî 6 íì (ðèñ. 1).

Ðåçóëüòàòû ýëåêòðîííîé ìèêðîñêîïèè
ïîçâîëèëè óñòàíîâèòü, ÷òî âñå îáðàçöû ñî-
äåðæàëè ÷àñòèöû ñåðåáðà íàíîìåòðîâîãî
äèàïàçîíà, êîòîðûå ðàñïðåäåëÿëèñü ïî-ðàç-
íîìó: íà ýëåêòðîííî-ìèêðîñêîïè÷åñêèõ
èçîáðàæåíèÿõ âèäíû êàê îäèíî÷íûå ÷àñòè-
öû, òàê è èõ ãðóïïû. Âèçóàëèçèðîâàëèñü
êîíòðàñòíûå ÷àñòèöû ñôåðè÷åñêîé, òðå-
óãîëüíîé, ìíîãîãðàííîé ôîðìû ñ õàðàêòåð-
íûì äëÿ íàíî÷àñòèö ñåðåáðà âèäîì:
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ñ ÷åòêèì êîíòóðîì, âûñîêîé ýëåêòðîííîé
ïëîòíîñòüþ è õàðàêòåðíîé äèôðàêöèîííîé
êàðòèíîé â âèäå êîëåö è ðåôëåêñà äëÿ áîëü-
øîãî êîëè÷åñòâà íàíî÷àñòèö (ðèñ. 2). Ïðè
ðàñòâîðåíèè ïðåïàðàòà 1 : 10 â äèñòèëëèðî-
âàííîé âîäå îòìå÷åíî ñîõðàíåíèå òèïè÷-
íîé ïîëèìîðôíîé ôîðìû íàíîñòðóêòóð
(ïðÿìîóãîëüíîå, òðåóãîëüíîå èëè îâàëü-
íîå) ñ óìåíüøåíèåì èõ â ðàçìåðå.

Èçìåðåíèå 263 íàíî÷àñòèö êîíöåíòðè-
ðîâàííîãî ïðåïàðàòà Àðãîâèò ïîçâîëèëî óñ-
òàíîâèòü, ÷òî èõ ðàçìåð âàðüèðîâàë îò 20 äî
139,3 íì ïðè ñðåäíåì çíà÷åíèè 67,7 ±
19,4 íì è ñòåïåíüþ ýëëèïòè÷íîñòè 1,3 ± 0,3.
Ïðè ðàñòâîðåíèè ïðåïàðàòà â äèñòèëëèðî-
âàííîé âîäå 1 : 10 ñðåäíèé äèàìåòð 468 íà-

íî÷àñòèö ñåðåáðà ñîñòàâèë 36,0 ± 12,7 íì;
äèàïàçîí çíà÷åíèé âàðüèðîâàë îò 2,3 äî
101,3 íì. Îòìå÷åíî ñíèæåíèå ñòåïåíè èõ
ýëëèïòè÷íîñòè îòíîñèòåëüíî êîíöåíòðèðî-
âàííîãî îáðàçöà, ñðåäíåå çíà÷åíèå ñîñòàâè-
ëî 1,19 ± 0,14.

Ïðåïàðàò Àðãîâèò â êîíöåíòðèðîâàííîé
ôîðìå ñîäåðæàë ÷àñòèöû ñåðåáðà íàíîìåò-
ðîâîãî äèàïàçîíà. Ñðåäíèé ðàçìåð èõ â ïðå-
ïàðàòàõ ðàçëè÷àëñÿ, ÷òî â çíà÷èòåëüíîé ìåðå
îáóñëîâëåíî åãî êîíöåíòðàöèåé: â ðàñòâîðå
Àðãîâèòà ïîääåðæèâàëîñü îïðåäåëåííîå äè-
íàìè÷åñêîå ðàâíîâåñèå ìåæäó íàíî÷àñòèöà-
ìè ñåðåáðà è èõ àãðåãàòàìè, çàâèñÿùåå îò
êîíöåíòðàöèè íàíîñåðåáðà. Ïðè ðàçâåäåíèè
ïðåïàðàòà 1 : 10 ñðåäíèé ðàçìåð ÷àñòèö ñíè-
æàëñÿ îò 67,7 ± 19,4 äî 36,0 ± 12,7 íì, ñòå-
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Ôàðìàêîòîêñèêîëîãè÷åñêèå õàðàêòåðèñòèêè íàíî÷àñòèö ïðåïàðàòîâ ñåðåáðà è âèñìóòà

Ðèñ. 1. Ïðåïàðàò Ýíòåðîâèñ, ïîëó÷åííûé â ðåçóëüòàòå êðèñòàëëèçàöèè (à)
è ðàñïûëèòåëüíîé ñóøêè (á)

Ðèñ. 2. Ñòðîåíèå íàíî÷àñòèö ñåðåáðà ïðåïàðàòà Àðãîâèò:
à – â êîíöåíòðèðîâàííîé ôîðìå; á – ðàçâåäåííîì äèñòèëëèðîâàííîé âîäîé 1 : 10

à 6



ïåíü ýëëèïòè÷íîñòè îò 1,3 ± 0,3 äî 1,19 ±
0,14. Ýòî îáóñëîâëèâàåò íåîáõîäèìîñòü ïðî-
âîäèòü èññëåäîâàíèÿ ïî èçó÷åíèþ òåðàïåâ-
òè÷åñêèõ è òîêñèêîëîãè÷åñêèõ ñâîéñòâ
ïðåïàðàòà â çàâèñèìîñòè îò ñòåïåíè åãî êîí-
öåíòðàöèè.

Èçó÷åíèå àíòèìèêðîáíîé àêòèâíîñòè
Àðãîâèòà íà ðåôåðåíòíûõ øòàììàõ ïîêàçà-
ëî, ÷òî ìèíèìàëüíàÿ áàêòåðèîñòàòè÷åñêàÿ
êîíöåíòðàöèÿ ïðåïàðàòà â îòíîøåíèè
Escherichia ñoli ñîñòàâèëà 25 ìêã/ìë,
Salmonella typhimurium – 100, Shigella sonnei –
25, Staphylococcus aureus – 12,5, Bacillus sub-
tilis – 6,25 ìêã/ìë.

Ìèíèìàëüíàÿ áàêòåðèîñòàòè÷åñêàÿ êîí-
öåíòðàöèÿ Ýíòåðîâèñà â îòíîøåíèè Esche-
richia ñoli ñîñòàâèëà 125 ìêã/ìë, Salmonella
typhimurium – 200, Shigella sonnei – 100, Stap-
hylococcus aureus – 150, Bacillus subtilis –
150 ìêã/ìë.

Èçó÷åíèå òîêñèêîëîãè÷åñêèõ õàðàêòåðè-
ñòèê ïðåïàðàòîâ Àðãîâèò è Ýíòåðîâèñ ïîêàçà-
ëî îòñóòñòâèå òîêñè÷åñêèõ ýôôåêòîâ
ïðåïàðàòîâ ó ëàáîðàòîðíûõ è ñåëüñêîõîçÿéñò-
âåííûõ æèâîòíûõ, ÷òî ïîçâîëÿåò îòíåñòè èõ ê
4-ìó êëàññó îïàñíîñòè ïî ÃÎÑÒ 12.1.007–76.

Èññëåäîâàíèå ýòèîëîãèè æåëóäî÷íî-êè-
øå÷íûõ áîëåçíåé òåëÿò âûÿâèëî, ÷òî çàáîëå-
âàíèÿ âûçûâàþò ìèêðîîðãàíèçìû ñåìåéñòâà
Enterobacteriaceae (êèøå÷íàÿ ïàëî÷êà, ïðî-
òåé, ýíòåðîáàêòåð è äð.). Âûäåëåííàÿ ìèê-
ðîôëîðà áûëà ÷óâñòâèòåëüíà ê óçêîìó
ñïåêòðó àíòèáèîòèêîâ (ýíðîôëîêñàöèí, ïî-
ëèìèêñèí, ôàðìàçèí è ãåíòàìèöèí) èëè îá-
ëàäàëà àáñîëþòíîé ðåçèñòåíòíîñòüþ ê 24 (85
%) èññëåäîâàííûì ïðåïàðàòàì.

Ïàäåæ ìîëîäíÿêà â ãðóïïàõ, ãäå èñ-
ïîëüçîâàëè Àðãîâèò (n = 5483), ñîñòàâèë îò
3,0 äî 8,3 %, â êîíòðîëüíûõ (n = 4921) – îò
14,3 äî 30,4 % îò îáùåãî ÷èñëà çàáîëåâøèõ
òåëÿò. Ïðè ýòîì ñðîê ëå÷åíèÿ îïûòíîãî ìî-
ëîäíÿêà áûë â 2–3 ðàçà ìåíüøå îòíîñèòåëü-
íî ïîêàçàòåëÿ êîíòðîëüíûõ òåëÿò.
Ñîõðàííîñòü òåëÿò ïðè ëå÷åíèè ïðåïàðàòîì
Ýíòåðîâèñ (n = 590) ñîñòàâèëà 91,1–100 %, â
êîíòðîëüíûõ ãðóïïàõ (n = 453) – îò 63,8 äî
90,5 %. Ñðîê ëå÷åíèÿ òåëÿò, ïðèíèìàâøèõ
Ýíòåðîâèñ, áûë áîëåå ÷åì â 1,5–2,0 ðàçà
ìåíüøå ïî ñðàâíåíèþ ñ àíàëîãè÷íûì ïîêà-
çàòåëåì êîíòðîëüíîé ãðóïïû.

ÂÛÂÎÄÛ

1. Ïðè ìèêðîñêîïèè ÷àñòèöû âèñìóòà
ïðåïàðàòà Ýíòåðîâèñ ïðåäñòàâëÿþò ñîáîé
îâàëüíûå, ïëîñêèå, ïîëèìîðôíîé ôîðìû
ìíîãîãðàííèêè 2–100 ìêì, â ðàñòâîðåííîì
âèäå – ÷àñòèöû 4–6 íì. Èññëåäîâàíèÿ ìåòî-
äîì ïðîñâå÷èâàþùèé ýëåêòðîííîé ìèêðî-
ñêîïèè ïîçâîëèëè óñòàíîâèòü ïîëèìîðô-
íîñòü íàíî÷àñòèö ñåðåáðà ïðåïàðàòà Àðãî-
âèò, à òàêæå èõ ðàçìåð (67,7 ± 19,4 íì) ñî
ñòåïåíüþ ýëëèïòè÷íîñòè 1,3 ± 0,3. Ðàçáàâëå-
íèå ïðåïàðàòà Àðãîâèò äèñòèëëèðîâàííîé
âîäîé 1 : 10 âûçûâàåò ñíèæåíèå ðàçìåðà íà-
íî÷àñòèö äî 36,0 ± 12,7 íì, èõ ýëëèïòè÷íî-
ñòè – äî 1,19 ± 0,14.

2. Ìèíèìàëüíàÿ áàêòåðèîñòàòè÷åñêàÿ
êîíöåíòðàöèÿ ïðåïàðàòîâ ñåðåáðà è âèñìóòà
ó ðåôåðåíòíûõ øòàììîâ Escherichia ñoli
ATCC 25922 ñîñòàâèëà îò 25 äî 125 ìêã/ìë,
Salmonella typhimurium ATCÑ 13311 – îò 100 äî
200, Shigella sonnei N 20044 – îò 25 äî 100,
Staphylococcus aureus 209p – îò 12,5 äî 150,
Bacillus subtilis ATCC 6633 – îò 6,25 äî
150 ìêã/ìë.

3. Èçó÷åíèå òîêñèêîëîãè÷åñêèõ õàðàêòå-
ðèñòèê ïðåïàðàòà Àðãîâèò è Ýíòåðîâèñ ïî-
êàçàëî îòñóòñòâèå òîêñè÷åñêèõ ïðîÿâëåíèé ó
ëàáîðàòîðíûõ è ñåëüñêîõîçÿéñòâåííûõ æè-
âîòíûõ, ÷òî ïîçâîëÿåò îòíåñòè èõ ê 4-ìó
êëàññó îïàñíîñòè ïî ÃÎÑÒ 12.1.007–76.

4. Ïðèìåíåíèå ïðåïàðàòîâ ñåðåáðà è
âèñìóòà äàåò âîçìîæíîñòü ñîêðàòèòü ïàäåæ
òåëÿò ïðè ëå÷åíèè èíôåêöèîííûõ ãàñòðîýí-
òåðèòîâ â 1,5–10 ðàç ïðè ñîêðàùåíèè ñðîêà
ëå÷åíèÿ â 1,5–3,0 ðàçà.
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There was studied the structure and size of silver and bismuth nanoparticles in preparations Enterovis and
Argovit, as well as pharmacological and toxicological properties of these preparations in treating infectious
gastroenterites in calves. Bismuth nanoparticles in Enterovis under the microscope represent oval, flat
polyhedrons of polymorphic form of 2 to 100 mcm in size, and they, being dissolved, are particles of 4 to 6 nm
in size. Investigations by means of transmission electron microscopy allowed us to establish polymorphism of
silver nanoparticles in Argovit, as well as their size of 67.7 ± 19.4 nm, with a degree of ellipticity of 1.3 ± 0.3. A
1:10 dilution of Argovit with distilled water caused a decrease in the size of nanoparticles to 36.0 ± 12.7 nm, with
the ellipticity degree of 1.19 ± 0.14. The minimum bacteriostatic concentrations of silver and bismuth
preparations against reference strains ranged as follows: Escherichia coli ATCC 25922 from 25 to 125 pg/ml,
Salmonella typhimurium ATCC 13311 from 100 to 200, Shigella sonnei N20044 from 25 to 100, Staphylococcus
aureus 209 p from 12.5 to 150, Bacillus subtilis ATCC 6633 from 6.25 to 150 pg/ml. The study of toxicology of
preparations containing silver and bismuth nanoparticles showed the absence of toxic effects in laboratory
animals. The therapeutic efficacy of Enterovis and Agrovit was studied when treating calves with diarrhea signs
for gastroenteritis. The use of the preparations studied made it possible to reduce the die-off of calves 1.5–10
times, while reducing the duration of the treatment 1.5–3.0 times.

Keywords: nanoparticles, silver, bismuth, Enterovis, Argovit, gastroenteritis, calves, antimicrobial activity.
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