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Состав и роль эндобионтных инфузорий в пищеварительном 
тракте изюбря, обитающего в Якутии    

Аннотация. 

Цель: исследование состава и роли эндобионтных инфузорий в пищеварительном тракте изюбря, оби-
тающего в Якутии. 

Материалы и методы. Исследование проведено на материалах, полученных из преджелудков живот-
ных, доставленных из Амгинского улуса в декабре. Всего исследовали одно животное, от которого взяли 
две пробы. Микроскопическое изучение инфузорий проводили при анализе отпечатков проб. Определяли 
видовую принадлежность, численность и морфологические показатели. 

Результаты. В ходе анализа было выявлено пять видов эндобионтных инфузорий, включая Entodinium 
fursa monolobum, Entodinium anteronucleatum, Epidinium ecaudatum и Eudiplodinium maggii, принадлежа-
щих к родам Entodinium, Epidinium и Eudiplodinium. Особый интерес вызывает обнаружение Entodinium 
anteronucleatum, специфичного для изюбра, что делает его уникальным в биоразнообразии преджелуд-
ковых микроорганизмов. Сравнительный анализ показал наличие общих видов инфузорий с крупным ро-
гатым скотом – Entodinium fursa, Epidinium ecaudatum, Eudiplodinium maggii, что может свидетельствовать 
о схожести пищеварительных процессов у этих животных, хотя у изюбра они более эффективны благодаря 
ограниченной кормовой базе. Исследования подтвердили участие эндобионтных микроорганизмов, осо-
бенно микроаэрофильных организмов родов Entodinium и Eudiplodinium, в процессах переработки пищи, 
включая грубую клетчатку растений. Эти процессы играют важную роль в улучшении качества и эффек-
тивности пищеварения, а также доступности питательных веществ. Дальнейшее изучение эндобионтных 
микроорганизмов может иметь перспективы для разработки новых ветеринарных препаратов, направ-
ленных на регулирование состава и количества микрофлоры и микрофауны преджелудков не только у 
изюбра, но и у других жвачных животных.  
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Ç‚Â‰ÂÌËÂ. èË˘Â‚‡ËÚÂÎ¸Ì˚Â ÔÓˆÂÒÒ˚ Û ‰Ë-
ÍËı Ê‚‡˜Ì˚ı ÊË‚ÓÚÌ˚ı ëË·ËË ËÏÂ˛Ú Ó„ÓÏÌÓÂ 
ÁÌ‡˜ÂÌËÂ ‰Îfl Ëı ËÒÔÓÎ¸ÁÓ‚‡ÌËfl ‚ ÊË‚ÓÚÌÓ‚Ó‰-
ÒÚ‚Â, ÓÒÓ·ÂÌÌÓ ‚ ÛÒÎÓ‚Ëflı üÍÛÚËË, „‰Â ÓÒÓ·ÓÂ ‚ÌË-
Ï‡ÌËÂ Û‰ÂÎflÂÚÒfl ‚Á‡ËÏÓÒ‚flÁË ÏËÍÓ·ÌÓÈ Ù‡ÛÌ˚ 
Ë ‡ˆËÓÌ‡ ÊË‚ÓÚÌ˚ı. ùÚÓ ‚‡ÊÌÓÂ ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËÂ 
ÓÍ‡Á˚‚‡ÂÚ ÒÛ˘ÂÒÚ‚ÂÌÌÓÂ ‚ÎËflÌËÂ Ì‡ Á‰ÓÓ‚¸Â Ë 
ÔÓ‰ÛÍÚË‚ÌÓÒÚ¸ ÊË‚ÓÚÌ˚ı, Ú‡Í Í‡Í ËÁ‚ÂÒÚÌÓ, ˜ÚÓ 
ÒÓÒÚ‡‚ ÏËÍÓÙ‡ÛÌ˚, ‚ ˜‡ÒÚÌÓÒÚË ÔÓÚÓÁÓÈÌÓÈ 
Ù‡ÛÌ˚, Á‡‚ËÒËÚ Ì‡ÔflÏÛ˛ ÓÚ ÔËÚ‡ÌËfl ÊË‚ÓÚÌÓ„Ó 
[1]. Ç Ò‚flÁË Ò ˝ÚËÏ ÔÓÌËÏ‡ÌËÂ ÓÎË ÏËÍÓ·Ì˚ı 
ÒËÏ·ËÓÌÚÓ‚ ‚ ÔÓˆÂÒÒÂ ÔË˘Â‚‡ÂÌËfl ÒÚ‡ÌÓ‚ËÚÒfl 
ÍÎ˛˜Â‚˚Ï ‡ÒÔÂÍÚÓÏ ‰Îfl ÓÔÚËÏËÁ‡ˆËË ÍÓÏÎÂÌËfl 
Ë ÛÎÛ˜¯ÂÌËfl ÛÒÎÓ‚ËÈ ÒÓ‰ÂÊ‡ÌËfl ‰ËÍËı Ë ‰Ó-
Ï‡¯ÌËı Ê‚‡˜Ì˚ı ÊË‚ÓÚÌ˚ı. 

î‡ÛÌ‡ ËÌÙÛÁÓËÈ-˝Ì‰Ó·ËÓÌÚÓ‚, Ó·ËÚ‡˛˘Ëı ‚ 
Û·ˆ‡ı ÍÛÔÌÓ„Ó Ó„‡ÚÓ„Ó ÒÍÓÚ‡ Ë ‰Û„Ëı ‰ÓÏ‡¯-
ÌËı Ê‚‡˜Ì˚ı üÍÛÚËË, ËÒÒÎÂ‰Ó‚‡Ì‡ ‰ÓÒÚ‡ÚÓ˜ÌÓ 
‰ÂÚ‡Î¸ÌÓ [2, 3]. é‰Ì‡ÍÓ, ÌÂÒÏÓÚfl Ì‡ ÁÌ‡˜ËÚÂÎ¸-
Ì˚È ËÌÚÂÂÒ Í ÒËÏ·ËÓÚË˜ÂÒÍËÏ ÏËÍÓÓ„‡ÌËÁÏ‡Ï 
‚ ÔË˘Â‚‡ËÚÂÎ¸ÌÓÏ Ú‡ÍÚÂ Ó‰ÓÏ‡¯ÌÂÌÌ˚ı ‚Ë‰Ó‚, 
˝Ì‰Ó·ËÓÌÚÌ˚Â ËÌÙÛÁÓËË ‰ËÍËı Ê‚‡˜Ì˚ı ÊË-
‚ÓÚÌ˚ı ËÁÛ˜ÂÌ˚ ‰‡ÎÂÍÓ ÌÂ ‚ Ú‡ÍÓÈ ÒÚÂÔÂÌË. ùÚÓ 
ÓÚÍ˚‚‡ÂÚ ¯ËÓÍËÈ ÔÓÒÚÓ ‰Îfl ËÒÒÎÂ‰Ó‚‡ÌËÈ, 
ÔÓÒÍÓÎ¸ÍÛ ‚ ÔË˘Â‚‡ÂÌËË ‰ËÍËı ÊË‚ÓÚÌ˚ı Ì‡-
·Î˛‰‡˛ÚÒfl ÛÌËÍ‡Î¸Ì˚Â ÓÒÓ·ÂÌÌÓÒÚË, ÍÓÚÓ˚Â 
ÏÓ„ÛÚ Í‡‰ËÌ‡Î¸ÌÓ ÓÚÎË˜‡Ú¸Òfl ÓÚ ÚÂı, ˜ÚÓ ı‡‡Í-
ÚÂÌ˚ ‰Îfl ‰ÓÏ‡¯ÌËı ‚Ë‰Ó‚. 

ê‡ˆËÓÌ˚ ‰ËÍËı Ê‚‡˜Ì˚ı ÊË‚ÓÚÌ˚ı, Ì‡ÔË-
ÏÂ, ËÁ˛·fl, ‡ÁÌÓÓ·‡ÁÌ˚ Ë ÒÛ˘ÂÒÚ‚ÂÌÌÓ ËÁÏÂ-
Ìfl˛ÚÒfl ‚ Á‡‚ËÒËÏÓÒÚË ÓÚ ‚ÂÏÂÌË „Ó‰‡. Ç ÎÂÚÌËÈ 
ÔÂËÓ‰ ËÁ˛·¸ ÔËÚ‡ÂÚÒfl ‚ÂÚÍ‡ÏË ı‚ÓÈÌ˚ı Ë ÎË-
ÒÚ‚ÂÌÌ˚ı ‰ÂÂ‚¸Â‚, ÍÛÒÚ‡ÌËÍ‡ÏË, ‡ÁÌÓÚ‡‚¸ÂÏ, 
ı‚Ó˘‡ÏË, ÎË¯‡ÈÌËÍ‡ÏË Ë „Ë·‡ÏË. é‰Ì‡ÍÓ ‚ 
ÁËÏÌËÈ ÔÂËÓ‰ ‡ˆËÓÌ ÁÌ‡˜ËÚÂÎ¸ÌÓ ÒÓÍ‡˘‡ÂÚÒfl, 
˜ÚÓ ‰ÂÎ‡ÂÚ ˝ÚÓÚ ÒÂÁÓÌ ÓÒÓ·ÂÌÌÓ ÚÛ‰Ì˚Ï ‰Îfl ÊË-
‚ÓÚÌ˚ı. áËÏÓÈ ËÁ˛·¸ ÔÂ‰ÔÓ˜ËÚ‡ÂÚ Ó·ËÚ‡Ú¸ ‚ 
ÔÓÈÏ‡ı ÂÍ, Á‡ÓÒ¯Ëı „ÛÒÚ˚ÏË ÍÛÒÚ‡ÌËÍ‡ÏË, ‡ 
Ú‡ÍÊÂ ÔÓÒÂ˘‡Ú¸ Á‡ÒÓı¯ËÂ Ú‡‚flÌ˚Â ÒÍÎÓÌ˚ Ë ÒÓ-
ÎÓÌˆ˚. ùÚË ÛÒÎÓ‚Ëfl ÚÂ·Û˛Ú ÓÚ ÊË‚ÓÚÌ˚ı Ï‡Í-
ÒËÏ‡Î¸ÌÓÈ ‡‰‡ÔÚ‡ˆËË Í ÒÂÁÓÌÌ˚Ï ËÁÏÂÌÂÌËflÏ Ë 
˝ÙÙÂÍÚË‚ÌÓ„Ó ËÒÔÓÎ¸ÁÓ‚‡ÌËfl Ó„‡ÌË˜ÂÌÌ˚ı ÍÓ-
ÏÓ‚, ˜ÚÓ, ‚ Ò‚Ó˛ Ó˜ÂÂ‰¸, ‚ÎËflÂÚ Ì‡ ı‡‡ÍÚÂ Ëı 
ÔË˘Â‚‡ËÚÂÎ¸Ì˚ı ÔÓˆÂÒÒÓ‚. 

èÓÚÓÁÓË-ËÌÙÛÁÓËË Ë„‡˛Ú ÍÎ˛˜Â‚Û˛ ÓÎ¸ 
‚ ÏËÍÓ·ÌÓÈ ˝ÍÓÒËÒÚÂÏÂ Û·ˆ‡ Û Ê‚‡˜Ì˚ı, ÓÍ‡-
Á˚‚‡fl ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ‚ÎËflÌËÂ Ì‡ ‡Á‚ËÚËÂ ·‡ÍÚÂ-
ËÈ Ë ‡Ò˘ÂÔÎÂÌËÂ Û„ÎÂ‚Ó‰Ó‚. ùÚÓ ·˚ÎÓ Ú˘‡-
ÚÂÎ¸ÌÓ ËÁÛ˜ÂÌÓ Ì‡ ‰Û„Ëı ‚Ë‰‡ı Ê‚‡˜Ì˚ı 
ÊË‚ÓÚÌ˚ı, „‰Â ÔÓ‚Ó‰ËÎËÒ¸ ̋ ÍÒÔÂËÏÂÌÚ˚ Ò ÏËÍ-
Ó·Ì˚ÏË ÔÓÔÛÎflˆËflÏË, Ò‡‚ÌË‚‡fl Ù‡ÛÌ˚ ÊË‚ÓÚ-
Ì˚ı Ò Ëı ÒÓ·ÒÚ‚ÂÌÌÓÈ ÏËÍÓÙÎÓÓÈ Ë ‰ÂÙ‡ÛÌË-
Ó‚‡ÌÌ˚ÏË ÓÒÓ·flÏË [4-6]. ùÚË ËÒÒÎÂ‰Ó‚‡ÌËfl 
ÔÓÁ‚ÓÎfl˛Ú ‰ÂÎ‡Ú¸ ‚˚‚Ó‰˚ Ó ÚÓÏ, Í‡Í ÏËÍÓ·ËÓÚ‡ 
ÔÂ‰ÊÂÎÛ‰ÍÓ‚ Û˜‡ÒÚ‚ÛÂÚ ‚ ÔÂÂ‡·ÓÚÍÂ „Û·˚ı 
ÍÓÏÓ‚ Ë Ó·ÂÒÔÂ˜ÂÌËË ÊË‚ÓÚÌ˚ı ÌÂÓ·ıÓ‰ËÏ˚ÏË 

ÔËÚ‡ÚÂÎ¸Ì˚ÏË ‚Â˘ÂÒÚ‚‡ÏË, Ú‡ÍËÏË Í‡Í ÍÎÂÚ˜‡ÚÍ‡ 
Ë ÒÎÓÊÌ˚Â Û„ÎÂ‚Ó‰˚, ÍÓÚÓ˚Â ÌÂ ÏÓ„ÛÚ ·˚Ú¸ ÔÂ-
Â‚‡ÂÌ˚ ·ÂÁ Û˜‡ÒÚËfl ÒËÏ·ËÓÚË˜ÂÒÍËı ÏËÍÓ-
Ó„‡ÌËÁÏÓ‚ [7]. 

åÌÓ„Ó˜ËÒÎÂÌÌ˚Â Ì‡Û˜Ì˚Â ‡·ÓÚ˚ ÔÓ‰Ú‚Â-
Ê‰‡˛Ú, ˜ÚÓ ÏÂÊ‰Û ıÓÁflËÌÓÏ Ë ÒËÏ·ËÓÚË˜ÂÒÍËÏË 
ËÌÙÛÁÓËflÏË ÒÛ˘ÂÒÚ‚ÛÂÚ ˝‚ÓÎ˛ˆËÓÌÌ‡fl ‚Á‡ËÏÓ-
Ò‚flÁ¸ [4–7]. ùÚË ÏËÍÓÓ„‡ÌËÁÏ˚ ‡‰‡ÔÚËÓ‚‡-
ÎËÒ¸ Í ÒÔÂˆËÙË˜ÂÒÍËÏ ÛÒÎÓ‚ËflÏ ÔË˘Â‚‡ËÚÂÎ¸-
ÌÓ„Ó Ú‡ÍÚ‡ Ò‚ÓËı ıÓÁflÂ‚, ˜ÚÓ ÒÓÁ‰‡ÂÚ 
ÛÒÚÓÈ˜Ë‚Û˛ ÒËÏ·ËÓÚË˜ÂÒÍÛ˛ ÒËÒÚÂÏÛ. ÇÎËflÌËÂ 
˝ÚÓ„Ó ÒËÏ·ËÓÁ‡ Ì‡ ˝‚ÓÎ˛ˆË˛ Ë ‡ÁÌÓÓ·‡ÁËÂ 
ÏËÍÓÙ‡ÛÌ˚ ËÏÂÂÚ Ó„ÓÏÌÓÂ ÁÌ‡˜ÂÌËÂ ‰Îfl ˝ÍÓ-
ÎÓ„ËË Ë ÙËÁËÓÎÓ„ËË Ê‚‡˜Ì˚ı ÊË‚ÓÚÌ˚ı. Ç ˜‡ÒÚ-
ÌÓÒÚË, ËÁÛ˜ÂÌËÂ ˝Ì‰Ó·ËÓÌÚÌÓÈ Ù‡ÛÌ˚ Û ËÁ˛·fl 
ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ‡ÍÚÛ‡Î¸ÌÛ˛ Á‡‰‡˜Û ‰Îfl ÒÓ-
‚ÂÏÂÌÌÓÈ Ì‡ÛÍË. ùÚÓ ÔÓÁ‚ÓÎËÚ ÌÂ ÚÓÎ¸ÍÓ Û„ÎÛ-
·ËÚ¸ ÁÌ‡ÌËfl Ó ÙËÁËÓÎÓ„Ë˜ÂÒÍËı Ë ˝ÍÓÎÓ„Ë˜ÂÒÍËı 
ÓÒÓ·ÂÌÌÓÒÚflı ˝ÚÓ„Ó ‚Ë‰‡, ÌÓ Ë ‡Á‡·ÓÚ‡Ú¸ ·ÓÎÂÂ 
˝ÙÙÂÍÚË‚Ì˚Â ÔÓ‰ıÓ‰˚ Í ÛÔ‡‚ÎÂÌË˛ Â„Ó ÔÓ-
ÔÛÎflˆËflÏË. àÁÛ˜ÂÌËÂ ÏËÍÓ·ËÓÚ˚ Û ËÁ˛·fl ‚ 
ÛÒÎÓ‚Ëflı üÍÛÚËË ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ‚‡ÊÌÛ˛ Á‡-
‰‡˜Û ÌÂ ÚÓÎ¸ÍÓ Ò ÚÓ˜ÍË ÁÂÌËfl ÙÛÌ‰‡ÏÂÌÚ‡Î¸ÌÓÈ 
·ËÓÎÓ„ËË, ÌÓ Ë Ò Ô‡ÍÚË˜ÂÒÍÓÈ ÚÓ˜ÍË ÁÂÌËfl ‰Îfl 
ÊË‚ÓÚÌÓ‚Ó‰ÒÚ‚‡.  

ñÂÎ¸: ËÒÒÎÂ‰Ó‚‡ÌËÂ ÒÓÒÚ‡‚‡ Ë ÓÎË ˝Ì‰Ó-
·ËÓÌÚÌ˚ı ËÌÙÛÁÓËÈ ‚ ÔË˘Â‚‡ËÚÂÎ¸ÌÓÏ Ú‡ÍÚÂ 
ËÁ˛·fl, Ó·ËÚ‡˛˘Â„Ó ‚ üÍÛÚËË. 

å‡ÚÂË‡Î˚ Ë ÏÂÚÓ‰˚. àÒÒÎÂ‰Ó‚‡ÌËfl ÒËÏ·ËÓ-
Ù‡ÛÌ˚ ËÁ˛·fl ÔÓ‚Ó‰ËÎË ‚ Î‡·Ó‡ÚÓËË ‚ÓÒ-
ÔÓËÁ‚Ó‰ÒÚ‚‡ Ë ÙËÁËÓÎÓ„ËË ÊË‚ÓÚÌ˚ı îàñ 
üçñ ëé êÄç üÍÛÚÒÍËÈ çààëï ËÏ. å. É. 
ë‡ÙÓÌÓ‚‡. èÓ·˚ ÒÓ‰ÂÊËÏÓ„Ó ÔÂ‰ÊÂÎÛ‰ÍÓ‚ 
·˚ÎË ÒÓ·‡Ì˚ ‚ ÄÏ„ËÌÒÍÓÏ ÛÎÛÒÂ ‚ ÔÂ‚ÓÈ ‰Â-
Í‡‰Â ‰ÂÍ‡·fl. ÇÒÂ„Ó ËÒÒÎÂ‰Ó‚‡ÎË Ó‰ÌÓ ÊË‚ÓÚÌÓÂ, 
ÓÚ ÍÓÚÓÓ„Ó ‚ÁflÎË ‰‚Â ÔÓ·˚. ÅËÓÎÓ„Ë˜ÂÒÍËÈ Ï‡-
ÚÂË‡Î ÒÓ‰ÂÊËÏÓ„Ó ÔË˘Â‚‡ËÚÂÎ¸ÌÓ„Ó Ú‡ÍÚ‡ 
ÓÚÓ·‡ÎË ÔÓÒÎÂ ÎËˆÂÌÁËÓÌÌÓ„Ó ÓÚÒÚÂÎ‡ ÊË‚ÓÚ-
Ì˚ı ‚ ‡ÁÂ¯ÂÌÌ˚È ÒÂÁÓÌ ÓıÓÚ˚ ‚ ÌÓfl·Â. èÓ-
·˚ ÒÓ‰ÂÊËÏÓ„Ó Û·ˆ‡, ÒÂÚÍË Ë ÍÌËÊÍË ·˚ÎË 
‚ÁflÚ˚ Û ÊË‚ÓÚÌ˚ı ‚ ÚÂ˜ÂÌËÂ 20–25 ÏËÌÛÚ ÔÓÒÎÂ 
ÓÚÒÚÂÎ‡. èÓ·˚ ÙËÍÒËÓ‚‡ÎË ‚ 10%-Ï ‡ÒÚ‚ÓÂ 
ÙÓÏ‡ÎËÌ‡. åËÍÓÒÍÓÔË˜ÂÒÍÓÂ ËÁÛ˜ÂÌËÂ ËÌÙÛ-
ÁÓËÈ ÔÓ‚Ó‰ËÎË ÔË ‡Ì‡ÎËÁÂ ÓÚÔÂ˜‡ÚÍÓ‚ ÔÓ·, 
‡ Ëı ÓÔÂ‰ÂÎÂÌËÂ ÓÒÛ˘ÂÒÚ‚ÎflÎË Ò ÔÓÏÓ˘¸˛ ÏÂ-
ÚÓ‰Ó‚, ÓÔËÒ‡ÌÌ˚ı ‚ ÓÔÂ‰ÂÎËÚÂÎflı ÑÓ„ÂÎfl Ç. Ä. 
Ë äÓÌËÎÓ‚ÓÈ é. Ä. [8–11]. ÑÎfl ÍÓÌÚ‡ÒÚËÓ-
‚‡ÌËfl ÔÂÔ‡‡ÚÓ‚ ÔËÏÂÌflÎË ÓÍ‡¯Ë‚‡ÌËÂ ÏÂ-
ÚËÎÓ‚˚Ï ÁÂÎÂÌ˚Ï Ë ‡ÒÚ‚ÓÓÏ ã˛„ÓÎfl. àÌÙÛ-
ÁÓËÈ (ÌÂ ÏÂÌÂÂ 30 ˝ÍÁÂÏÔÎflÓ‚ Í‡Ê‰Ó„Ó ‚Ë‰‡) 
Ë Ëı ‚ÌÛÚËÍÎÂÚÓ˜Ì˚Â ÒÚÛÍÚÛ˚ ËÁÏÂflÎË Ò ËÒ-
ÔÓÎ¸ÁÓ‚‡ÌËÂÏ ÏËÍÓÒÍÓÔË˜ÂÒÍËı ÏÂÚÓ‰Ó‚ Ë ÒÔÂ-
ˆË‡Î¸Ì˚ı ËÌÒÚÛÏÂÌÚÓ‚. óËÒÎÂÌÌÓÒÚ¸ ËÌÙÛÁÓ-
ËÈ ‚ ËÒÒÎÂ‰ÛÂÏ˚ı Ó·‡Áˆ‡ı ÓÔÂ‰ÂÎflÎË 
ÏÂÚÓ‰ÓÏ «Í‡ÎË·Ó‚‡ÌÌÓÈ Í‡ÔÎË» ÔÓ ÏÂÚÓ‰ËÍÂ 
äÓÌËÎÓ‚ÓÈ é. Ä. [12].  
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êÂÁÛÎ¸Ú‡Ú˚ Ë Ó·ÒÛÊ‰ÂÌËÂ. ç‡ÏË ‚ÔÂ‚˚Â ·˚-
ÎÓ ÔÓ‚Â‰ÂÌÓ ËÒÒÎÂ‰Ó‚‡ÌËÂ ÒËÏ·ËÓÙ‡ÛÌ˚ ËÁ˛·-
fl, Ó·ËÚ‡˛˘Â„Ó ‚ üÍÛÚËË, Ò ‡ÍˆÂÌÚÓÏ Ì‡ ÒÓÒÚ‡‚ 
˝Ì‰Ó·ËÓÌÚÌ˚ı ËÌÙÛÁÓËÈ, ‚ÒÚÂ˜‡˛˘ËıÒfl ‚ Â„Ó 
ÔË˘Â‚‡ËÚÂÎ¸ÌÓÏ Ú‡ÍÚÂ. êÂÁÛÎ¸Ú‡Ú˚ ‡Ì‡ÎËÁ‡ 
ÔÓÍ‡Á‡ÎË Ì‡ÎË˜ËÂ ˜ÂÚ˚fiı ‚Ë‰Ó‚ ËÌÙÛÁÓËÈ, 
ÔËÌ‡‰ÎÂÊ‡˘Ëı Í ÚÂÏ Ó‰‡Ï: Entodinium, Epi-
dinium Ë Eudiplodinium (Ú‡·Î. 1). 

àÒÒÎÂ‰Ó‚‡ÌËfl ÔÓÍ‡Á‡ÎË, ˜ÚÓ ÒÂ‰Ë ‚˚fl‚ÎÂÌ-
Ì˚ı ‚Ë‰Ó‚ ËÌÙÛÁÓËÈ Entodinium anteronuclea-
tum fl‚ÎflÂÚÒfl ÒÔÂˆËÙË˜Ì˚Ï ‰Îfl ËÁ˛·fl, ˜ÚÓ, ‚Â-
ÓflÚÌÓ, Ò‚flÁ‡ÌÓ Ò ÓÒÓ·ÂÌÌÓÒÚflÏË Â„Ó 
ÔË˘Â‚‡ËÚÂÎ¸ÌÓÈ ÒËÒÚÂÏ˚, ‡‰‡ÔÚËÓ‚‡ÌÌÓÈ Í 
‡ÒÚËÚÂÎ¸ÌÓÒÚË Â„ËÓÌ‡. àÌÙÛÁÓËË Ó‰‡ Ento-
dinium Ë„‡˛Ú ÍÎ˛˜Â‚Û˛ ÓÎ¸ ‚ ‡ÁÛ¯ÂÌËË ‡Ò-
ÚËÚÂÎ¸ÌÓÈ ÍÎÂÚ˜‡ÚÍË, ÍÓÚÓ‡fl ÒÓÒÚ‡‚ÎflÂÚ ÓÒÌÓ‚-
ÌÛ˛ ̃ ‡ÒÚ¸ ‡ˆËÓÌ‡ ËÁ˛·fl. ùÚË ÏËÍÓÓ„‡ÌËÁÏ˚ 
ÒÛ˘ÂÒÚ‚Û˛Ú ‚ ÒËÏ·ËÓÁÂ Ò ıÓÁflËÌÓÏ, Ó·ÂÒÔÂ˜Ë‚‡fl 
˝ÙÙÂÍÚË‚ÌÓÂ ÔÂÂ‚‡Ë‚‡ÌËÂ ‡ÒÚËÚÂÎ¸Ì˚ı ‚ÓÎÓ-
ÍÓÌ ‚ ÔÂ‰ÊÂÎÛ‰Í‡ı, ˜ÚÓ ÔÓÁ‚ÓÎflÂÚ ËÁ˛·‡Ï 
‡‰‡ÔÚËÓ‚‡Ú¸Òfl Í ÛÒÎÓ‚ËflÏ ÔËÚ‡ÌËfl, ı‡‡ÍÚÂ-
Ì˚Ï ‰Îfl Ëı ˝ÍÓÎÓ„Ë˜ÂÒÍÓÈ ÌË¯Ë [13]. 

éÒÓ·ÂÌÌÓÒÚË ÔË˘Â‚‡ËÚÂÎ¸ÌÓ„Ó ÔÓˆÂÒÒ‡ Û 
ËÁ˛·fl Ú‡ÍÊÂ ËÏÂ˛Ú ÒıÓ‰ÒÚ‚Ó Ò ÍÛÔÌ˚Ï Ó„‡Ú˚Ï 
ÒÍÓÚÓÏ, ÍÓÚÓ˚È ËÏÂÂÚ Ó·˘ËÂ ‚Ë‰˚ ËÌÙÛÁÓËÈ, 
Ú‡ÍËÂ Í‡Í Entodinium fursa, Epidinium ecauda-
tum Ë Eudiplodinium maggii. íÂÏ ÌÂ ÏÂÌÂÂ, Û 
ËÁ˛·fl ̋ ÚË ÔÓˆÂÒÒ˚ ÏÓ„ÛÚ ·˚Ú¸ ·ÓÎÂÂ ̋ ÙÙÂÍÚË‚-
Ì˚ÏË, ÔÓÒÍÓÎ¸ÍÛ Â„Ó ÍÓÏÓ‚‡fl ·‡Á‡ Ó„‡ÌË˜ÂÌ‡, 
‚ ÓÚÎË˜ËÂ ÓÚ ÍÛÔÌÓ„Ó Ó„‡ÚÓ„Ó ÒÍÓÚ‡, ÍÓÚÓ˚È 
˜‡ÒÚÓ ÔÓÎÛ˜‡ÂÚ ‰ÓÔÓÎÌËÚÂÎ¸ÌÛ˛ ÔÓ‰ÍÓÏÍÛ, ÓÒÓ-
·ÂÌÌÓ ÁËÏÓÈ. ùÚË ‡ÁÎË˜Ëfl ‚ ‡ˆËÓÌÂ ÏÓ„ÛÚ ‚ÎË-
flÚ¸ Ì‡ ̋ ÙÙÂÍÚË‚ÌÓÒÚ¸ ÔË˘Â‚‡ÂÌËfl Ë ÓÒÓ·ÂÌÌÓÒÚË 
ÏËÍÓ·ËÓÚ˚ ÔÂ‰ÊÂÎÛ‰ÍÓ‚ Û ‰‡ÌÌ˚ı ÊË‚ÓÚÌ˚ı. 

ëËÏ·ËÓÚË˜ÂÒÍËÂ ÓÚÌÓ¯ÂÌËfl ÏÂÊ‰Û ËÌÙÛÁÓ-
ËflÏË Ë ËÁ˛·ÓÏ ÌÂ ‚˚Á˚‚‡˛Ú ÒÓÏÌÂÌËÈ. åËÍ-
Ó‡˝ÓÙËÎ¸Ì˚Â ËÌÙÛÁÓËË, ÓÒÓ·ÂÌÌÓ ËÁ Ó‰Ó‚ 
Entodinium Ë Eudiplodinium, ‡ÍÚË‚ÌÓ Û˜‡ÒÚ‚Û˛Ú 
‚ ÔÂÂ‚‡Ë‚‡ÌËË ÔËÚ‡ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚, ‚ÍÎ˛˜‡fl 
„Û·Û˛ ÍÎÂÚ˜‡ÚÍÛ ‡ÒÚÂÌËÈ. Ç ÔÓˆÂÒÒÂ Ëı ÔÂÂ-
‚‡Ë‚‡ÌËfl ÓÌË Ú‡ÍÊÂ ÏÓ„ÛÚ ÒÎÛÊËÚ¸ ËÒÚÓ˜ÌËÍÓÏ 
·ÂÎÍ‡ ‰Îfl ıÓÁflËÌ‡. àÒÒÎÂ‰Ó‚‡ÌËfl Ì‡ ‰Û„Ëı ÊË-
‚ÓÚÌ˚ı, Ú‡ÍËı Í‡Í Ó‚ˆ˚, ÔÓÍ‡Á˚‚‡˛Ú, ˜ÚÓ ‡Á-

ÎË˜Ì˚Â ‚Ë‰˚ ËÌÙÛÁÓËÈ ‚ÎËfl˛Ú Ì‡ ÔÓˆÂÒÒ˚ 
ÙÂÏÂÌÚ‡ˆËË ‚ Û·ˆÂ, ËÁÏÂÌflfl Ô‡‡ÏÂÚ˚ ÔÂÂ-
‚‡Ë‚‡ÌËfl ‡ÁÓÚ‡, ÛÓ‚ÂÌ¸ ‡ÏÏË‡Í‡, ‡ Ú‡ÍÊÂ ÔÓ-
‰ÛÍˆË˛ ÍÓÓÚÍÓˆÂÔÓ˜Ì˚ı ÊËÌ˚ı ÍËÒÎÓÚ Ë „‡ÁÓ-
‚˚È ÒÓÒÚ‡‚. ç‡ÔËÏÂ, ÒÓ˜ÂÚ‡ÌËÂ Eudiplodinium 
maggii Ë Epidinium ecaudatum ÒÌËÊ‡ÂÚ ÛÓ‚ÂÌ¸ 
‡ÏÏË‡Í‡, ‡ Epidinium ecaudatum ÔÓ‚˚¯‡ÂÚ ÛÓ-
‚ÂÌ¸ ÍÓÓÚÍÓˆÂÔÓ˜Ì˚ı ÊËÌ˚ı ÍËÒÎÓÚ, ËÁÏÂÌflfl 
ÒÓÓÚÌÓ¯ÂÌËÂ ‡ˆÂÚ‡Ú‡ Ë ÔÓÔËÓÌ‡Ú‡. ùÚË ËÁÏÂÌÂ-
ÌËfl ÏÓ„ÛÚ ÒÛ˘ÂÒÚ‚ÂÌÌÓ ‚ÎËflÚ¸ Ì‡ ÏËÍÓ·ËÓÎÓ„Ë-
˜ÂÒÍÛ˛ ‡ÍÚË‚ÌÓÒÚ¸ ‚ ÔÂ‰ÊÂÎÛ‰Í‡ı, ÔÓ‚˚¯‡fl ̋ Ù-
ÙÂÍÚË‚ÌÓÒÚ¸ ÔÂÂ‚‡Ë‚‡ÌËfl ÔË˘Ë [13]. 

í‡ÍËÂ ÙÂÏÂÌÚ‡ÚË‚Ì˚Â ÔÓˆÂÒÒ˚ ËÏÂ˛Ú 
ÁÌ‡˜ËÚÂÎ¸ÌÓÂ ‚ÎËflÌËÂ Ì‡ Í‡˜ÂÒÚ‚Ó ÔË˘Â‚‡ÂÌËfl, 
‡ Ú‡ÍÊÂ Ì‡ ‰ÓÒÚÛÔÌÓÒÚ¸ ÔËÚ‡ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚ ‚ 
ÍÓÏÂ. ëÎÂ‰Ó‚‡ÚÂÎ¸ÌÓ, ‰‡Î¸ÌÂÈ¯ÂÂ ËÁÛ˜ÂÌËÂ ÒÓ-
ÒÚ‡‚‡ Ë ÙÛÌÍˆËË ÏËÍÓÙ‡ÛÌ˚ ÔÂ‰ÊÂÎÛ‰ÍÓ‚, ‡ 
Ú‡ÍÊÂ ‡Á‡·ÓÚÍ‡ ‚ÂÚÂËÌ‡Ì˚ı ÔÂÔ‡‡ÚÓ‚ ‰Îfl 
Â„ÛÎËÓ‚‡ÌËfl ÏËÍÓÙÎÓ˚ Û ËÁ˛·ÂÈ Ë ‰Û„Ëı 
ÊË‚ÓÚÌ˚ı ÔÂ‰ÒÚ‡‚ÎflÂÚ ÒÓ·ÓÈ ÔÂÒÔÂÍÚË‚ÌÓÂ Ì‡-
Ô‡‚ÎÂÌËÂ. ùÚË ËÒÒÎÂ‰Ó‚‡ÌËfl ÏÓ„ÛÚ ÁÌ‡˜ËÚÂÎ¸ÌÓ 
ÛÎÛ˜¯ËÚ¸ ÛÒÎÓ‚Ëfl ÒÓ‰ÂÊ‡ÌËfl Ë ÍÓÏÎÂÌËfl 
ÒÂÎ¸ÒÍÓıÓÁflÈÒÚ‚ÂÌÌ˚ı ÊË‚ÓÚÌ˚ı ‚ ÛÒÎÓ‚Ëflı 
Ó„‡ÌË˜ÂÌÌ˚ı ÍÓÏÓ‚˚ı ÂÒÛÒÓ‚, ı‡‡ÍÚÂÌ˚ı 
‰Îfl Â„ËÓÌÓ‚ Ò ÒÛÓ‚˚ÏË ÍÎËÏ‡ÚË˜ÂÒÍËÏË ÛÒÎÓ-
‚ËflÏË, Ú‡ÍËı Í‡Í üÍÛÚËfl. 

Ç˚‚Ó‰˚: 
1. Ç ÔË˘Â‚‡ÂÌËË Û ËÁ˛·fl, ÔÓÏËÏÓ ˝ÍÁÓ-

ÙÂÏÂÌÚÓ‚ ·‡ÍÚÂËÈ, ‚‡ÊÌÛ˛ ÓÎ¸ Ë„‡˛Ú ˝Ì‰Ó-
·ËÓÌÚÌ˚Â ÏËÍÓ‡˝ÓÙËÎ¸Ì˚Â ËÌÙÛÁÓËË, fl‚-
Îfl˛˘ËÂÒfl ÍÎ˛˜Â‚˚Ï ˝ÎÂÏÂÌÚÓÏ ·ËÓˆÂÌÓÁ‡ 
ÔÂ‰ÊÂÎÛ‰ÍÓ‚ Ë ÒÔÓÒÓ·ÒÚ‚Û˛˘ËÂ ÔÂÂ‚‡Ë‚‡ÌË˛ 
‡ÒÚËÚÂÎ¸Ì˚ı ‚ÓÎÓÍÓÌ, ÒÓÒÚ‡‚Îfl˛˘Ëı ÓÒÌÓ‚ÌÛ˛ 
˜‡ÒÚ¸ ‡ˆËÓÌ‡ ËÁ˛·fl. 

2. àÁÛ˜ÂÌËÂ ˝Ì‰Ó·ËÓÌÚÌ˚ı ËÌÙÛÁÓËÈ Û 
Ê‚‡˜Ì˚ı ÊË‚ÓÚÌ˚ı, ‚ÍÎ˛˜‡fl ËÁ˛·fl, Ò ˆÂÎ¸˛ 
‡Á‡·ÓÚÍË ‚ÂÚÂËÌ‡Ì˚ı ÔÂÔ‡‡ÚÓ‚ ‰Îfl Â„Û-
ÎËÓ‚‡ÌËfl ÒÓÒÚ‡‚‡ Ë ˜ËÒÎÂÌÌÓÒÚË ÏËÍÓÙ‡ÛÌ˚ 
ÔÂ‰ÊÂÎÛ‰ÍÓ‚ ËÏÂÂÚ ‚‡ÊÌÓÂ ˝ÍÓÌÓÏË˜ÂÒÍÓÂ 
ÁÌ‡˜ÂÌËÂ, ÓÒÓ·ÂÌÌÓ ‰Îfl ̋ ÙÙÂÍÚË‚ÌÓ„Ó ÍÓÏÎÂÌËfl 
Ë ÛÎÛ˜¯ÂÌËfl ÛÒÎÓ‚ËÈ ÒÓ‰ÂÊ‡ÌËfl ÒÂÎ¸ÒÍÓıÓÁflÈ-
ÒÚ‚ÂÌÌ˚ı ÊË‚ÓÚÌ˚ı ‚ Â„ËÓÌ‡ı Ò Ó„‡ÌË˜ÂÌÌ˚ÏË 
ÍÓÏÓ‚˚ÏË ÂÒÛÒ‡ÏË, Ú‡ÍËı Í‡Í üÍÛÚËfl.

Рубрика: Краткие сообщения
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‹ ÇË‰ ËÌÙÛÁÓËË êÓ‰ éÒÓ·ÂÌÌÓÒÚË [10,12,13]

1 Entodinium fursa monolobum Entodinium åËÍÓ‡˝ÓÙËÎ¸Ì˚Â, ‚‡ÊÌ˚ ‰Îfl ÙÂÏÂÌÚ‡ˆËË 
ÔËÚ‡ÚÂÎ¸Ì˚ı ‚Â˘ÂÒÚ‚

2 Entodinium anteronucleatum Entodinium ì˜‡ÒÚ‚ÛÂÚ ‚ ÔÂÂ‡·ÓÚÍÂ ÍÎÂÚ˜‡ÚÍË

3 Epidinium ecaudatum Epidinium ì˜‡ÒÚ‚ÛÂÚ ‚ ÔÂÂ‡·ÓÚÍÂ ÍÎÂÚ˜‡ÚÍË

4 Eudiplodinium maggii Eudiplodinium êÂ„ÛÎËÛÂÚ ·‡Î‡ÌÒ ÏËÍÓÙ‡ÛÌ˚ ÔÂ‰ÊÂÎÛ‰ÍÓ‚

í‡·ÎËˆ‡ 1. ÇË‰Ó‚ÓÈ ÒÓÒÚ‡‚ ˝Ì‰Ó·ËÓÌÚÌ˚ı ËÌÙÛÁÓËÈ ‚ ÔË˘Â‚‡ËÚÂÎ¸ÌÓÏ Ú‡ÍÚÂ ËÁ˛·fl

àÒÒÎÂ‰Ó‚‡ÌËÂ ‚˚ÔÓÎÌÂÌÓ Á‡ Ò˜ÂÚ „‡ÌÚ‡ êÓÒÒËÈÒÍÓ„Ó Ì‡Û˜ÌÓ„Ó ÙÓÌ‰‡ ‹ 22-16-20013, 
https://rscf.ru/project/22-16-20013/ Ò ÒÓÙËÌ‡ÌÒËÓ‚‡ÌËÂÏ Äçé «üÍÛÚÒÍËÈ Ì‡Û˜Ì˚È ÙÓÌ‰».
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97Состав и роль эндобионтных инфузорий в пищеварительном тракте изюбря, обитающего в Якутии

Sleptsov E.1, Alferov I.1, Gavrilyeva L.1, Nifontov K.2, Struchkov N.2, Nyukkanov A.2, Savvinova M.2, 
Vinokhodov V.3 

Composition and Role of Endobiont Infusorians in the Digestive 
Tract of the Manchurian Deer in Yakutia  

Abstract.  

Purpose: to study the composition and role of endobiont ciliates in the digestive tract of red deer living in 
Yakutia. 

Materials and methods. The study was conducted on materials obtained from the forestomachs of animals 
delivered from the Amginsky ulus in December. In total, one animal was examined, from which two samples 
were taken. Microscopic examination of ciliates was carried out during the analysis of sample prints. Species 
affiliation, abundance and morphological parameters were determined. 

Results. During the analysis, five species of endobiont ciliates were identified, including Entodinium fursa 
monolobum, Entodinium anteronucleatum, Epidinium ecaudatum and Eudiplodinium maggii, belonging to the 
genera Entodinium, Epidinium and Eudiplodinium. Of particular interest is the discovery of Entodinium an-
teronucleatum, specific to red deer, which makes it unique in the biodiversity of forestomach microorganisms. 
Comparative analysis showed the presence of common species of ciliates with cattle - Entodinium fursa, Epi-
dinium ecaudatum, Eudiplodinium maggii, which may indicate the similarity of digestive processes in these an-
imals, although in red deer they are more effective due to the limited food supply. Studies have confirmed the 
participation of endobiont microorganisms, especially microaerophilic organisms of the genera Entodinium 
and Eudiplodinium, in the processes of food processing, including coarse plant fiber. These processes play an 
important role in improving the quality and efficiency of digestion, as well as the availability of nutrients. Further 
study of endobiont microorganisms may have prospects for the development of new veterinary drugs aimed at 
regulating the composition and quantity of microflora and microfauna of the forestomachs not only in red deer, 
but also in other ruminants. 

Key words: infusoria, ruminant foregut, Manchurian deer, physiology of ruminant digestion.  

Authors: 

Sleptsov E. — Dr. Habil. (Vet. Sci.); Professor; ORCID: 0000-0002-7478-9011; e-mail: 
evgeniycemenovic@mail.ru; 

Alferov I. — PhD (Agr. Sci.); ORCID: 0000-0002-9795-5238; e-mail: ivan.alferov@mail.ru; 

Gavrilyeva L.  — PhD (Vet. Sci.); e-mail: evgeniycemenovic@mail.ru; 

Nifontov K. — PhD (Vet. Sci.); ORCID.0000-0002-3414-127X; e-mail: kosnif@yandex.ru; 

Struchkov N. — PhD (Vet. Sci.); e-mail: nykkanovan@agatu.ru; 

Nyukkanov A. — Dr. Habil. (Biol. Sci.); e-mail: nykkanovan@agatu.ru; 

Savvinova M. — Dr. Habil. (Vet. Sci.);  e-mail: nykkanovan@agatu.ru; 

Vinokhodov V. — PhD (Vet. Sci.);  e-mail: 9440427@mail.ru. 
1Yakut Scientific Center of the Siberian Branch of the Russian Academy of Sciences - Yakut Scientific Re-

search Institute of Agriculture named after M. G. Safronov; 677001, Russia, Yakutsk, st. Bestuzhev-Marlinskogo, 
23, building 1. 

2Arctic State Agrotechnological University; 677007, Russia, Yakutsk, sh. Sergelyakhskoe 3 km, no. 3. 
3St. Petersburg State University of Veterinary Medicine; 196084, Russia, Saint Petersburg, Chernigovskaya st., 5. 

References 
1. Hristov A. N. Fermentation characteristics and ruminal ciliate protozoal populations in cattle fed medi-

um- or high-concentrate barley-based diets / A. N. Hristov, M. Ivan, L. M. Rode, T. A. McAllister // 
J. Anim. Sci. – 2001. – ‹ 79. – P. 515–524 

2. Sleptsov E. S. Diversity of the ciliate symbiofauna of cattle / E. S. Sleptsov, K. V. Plemyashov, G. N. 
Machakhtyrov [etc.] // Genetics and animal breeding. – 2023. – No. 3. – P. 13–24.  

3. Sleptsov E. S. Features of the species composition of the endobiont fauna of polygastric domestic animals 
of Yakutia / E. S. Sleptsov, G. N. Machakhtyrov, V. A. Machakhtyrova [et al.] // Veterinary and 
feeding. – 2023. – No. 6. – P. 65–70. DOI: 10.30917/ATT-VK-1814-9588-2023-6-15.  



ГЕНЕТИКА И РАЗВЕДЕНИЕ ЖИВОТНЫХ 4/2024

98 Слепцов и др. ©

4. Belanche A. Study of the effect of presence or absence of protozoa on rumen fermentation and microbial 
protein contribution to the chyme / A. Belanche, L. Abecia et al. // J. Anim. Sci. – 2011. – ‹ 89. –
4163–4174. 

5. Williams A. G., Coleman G. S. The Rumen Protozoa. New York: Springer; 1992.  

6. Williams C. L. Rumen protozoa play a significant role in fungal predation and plant carbohydrate break-
down / C. L. Williams, B. J. Thomas et al. // Front Microbiol. – 2020. – ‹11. – 720 p.  

7. Andersen T. O. Metabolic influence of core ciliates within the rumen microbiome / T. O. Andersen, I. 
Altshuler et al. // ISME J. – 2023. - ‹17 (7). – P. 1128-1140. DOI: 10.1038/s41396-023-01407-y. 

8. Dogel, V. A. Protozoa. Infusoria Oligotricha. Family Ophryoscolecidae. Key to the fauna of the USSR. [Text] 
/ V. A. Dogel. – L.: USSR Academy of Sciences, 1929. – 96 p. 

9. Kornilova, O. A. Endobiont ciliates of mammals / O. A. Kornilova // Functional morphology, ecology and 
life cycles of animals. Collection of scientific papers of the Department of Zoology, Herzen State Pedagogical 
University. St. Petersburg: TESSA. – 2006. – Issue 6. – P. 21–78.  

10. Kornilova O. A. Identifier of ciliates living in the digestive tract of mammals / O. A. Kornilova // Collection 
of scientific papers of the Department of Zoology of the Herzen State Pedagogical Univ. St. Petersburg: TES-
SA. – 2010. – Issue 10. – P. 59–94. 

11. Dehority B. A. Laboratory Manual for Classification and Morphology of Rumen Ciliate Protozoa, CRC 
Press, Boca Raton, FL.27. 1993. — 128 p. 

12. Kornilova O. A. Method of complex examination of the fauna of endobiont ciliates // Functional mor-
phology, ecology and life cycles of animals. Collection of scientific papers of the Department of Zoology 
of the Herzen State Pedagogical Univ. of Russia. Issue 4 // St. Petersburg: TESSA, 2004. — P. 75–77. 

13. Zeitz J. O. Effect of the rumen ciliates Entodinium caudatum, Epidinium ecaudatum and Eudiplodini-
um maggii, and combinations thereof, on ruminal fermentation and total tract digestion in sheep / J. 
O. Zeitz, S. L. Amelchanka et al. / Arch Anim Nutr. – 2012. — ‹ 66(3). – P. 180–199. DOI: 
10.1080/1745039x.2012.676817. 




