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Взаимосвязь показателей минерального обмена  
с уровнем 25-гидроксикальциферола в крови у телят 

в ранний постнатальный период 
Аннотация. 

Цель: изучить показатели минерального обмена и уровня витамина Д в крови у телят и выявить их 
взаимосвязи. 

Материалы и методы. Для выполнения поставленной цели было проведено взятие крови из ярёмной ве-
ны у 15 телят в возрасте от 8 до 15 дней. Был проведён анализ сыворотки крови на содержание кальция, не-
органического фосфата, магния, а также на активность щелочной фосфатазы с помощью стандартных био-
химических тест-систем  и полуавтоматического анализатора CLIMA MC-15. Исследование в сыворотке крови 
25-гидроксикальциферола проводили иммуноферментным методом с помощью тест-системы «25-ОН вита-
мин D-Имаксиз (IMAXYZ)» и микропланшетного фотометра вертикального сканирования MULTISCAN.  

Результаты. Выявлена разная степень разброса результатов. Наибольшая степень однородности опре-
деляется для уровня кальция в крови телят (CV=7,57 %). Коэффициент вариации для показателей концент-
рации неорганического фосфора, магния и соотношения кальция к фосфору определяется в пределах 
12,08—16,29 %. Наиболее выраженная неоднородность в выборке определяется для показателей щелочной 
фосфатазы (CV=25,85 %) и 25-гидроксикальциферола (CV=31,85 %), в вариационном ряду которых наиболь-
шее и наименьшее значения различаются более, чем в 2,5 раза. Вычисление коэффициента Пирсона поз-
волило выявить наиболее тесные взаимосвязи между содержанием в крови 25-гидроксикальциферола и 
неорганического фосфата (r= -0,74) и соотношением Са/Р (r= 0,71). В меньшей степени с уровнем 25-гид-
роксивитамина Д взаимосвязаны активность щелочной фосфатазы (r= -0,61) и уровень кальция (r= 0,41). 
Практически не выявлено корреляционной зависимости витамина Д с концентрацией магния в крови. По-
лученные данные свидетельствуют о различном состоянии минерального обмена у телят в ранний пост-
натальный период жизни и о необходимости тщательного контроля метаболизма для своевременной кор-
рекции дефицита витаминов и минеральных элементов в рационе растущих телят.  
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Ç‚Â‰ÂÌËÂ.  çÂÒÏÓÚfl Ì‡ ÓÚÌÓÒËÚÂÎ¸ÌÓ ÌËÁÍÓÂ 
ÒÓ‰ÂÊ‡ÌËÂ Í‡Î¸ˆËfl ‚Ó ÏÌÓ„Ëı ÚÍ‡Ìflı – ˝ÔËÚÂ-
ÎË‡Î¸ÌÓÈ, Ï˚¯Â˜ÌÓÈ, ÊËÓ‚ÓÈ, ÌÂ‚ÌÓÈ Ë Ú.‰., 
Â„Ó ÒÛÏÏ‡ÌÓÂ ÍÓÎË˜ÂÒÚ‚Ó ‚ Ó„‡ÌËÁÏÂ ÊË‚ÓÚÌÓ-
„Ó ‚ ˆÂÎÓÏ ‰ÓÒÚ‡ÚÓ˜ÌÓ ‚ÂÎËÍÓ. àÁ‚ÂÒÚÌÓ, ˜ÚÓ 
Í‡Î¸ˆËÈ – ÔÂÓ·Î‡‰‡˛˘ËÈ ˝ÎÂÏÂÌÚ ‚ ÒÓÒÚ‡‚Â ÁÓ-
Î˚ ÚÂÎ‡ ÏÎÂÍÓÔËÚ‡˛˘Ëı. ì ÍÛÔÌÓ„Ó Ó„‡ÚÓ„Ó 
ÒÍÓÚ‡ Ï‡ÒÒ‡ ÒÍÂÎÂÚ‡ ÒÓÒÚ‡‚ÎflÂÚ ‰Ó 15% ÓÚ Ó·˘Â„Ó 
‚ÂÒ‡ ÚÂÎ‡ [1, 2]. äÓÒÚ¸ ÔË·ÎËÁËÚÂÎ¸ÌÓ Ì‡ 70% 
ÒÓÒÚÓËÚ ËÁ ÏËÌÂ‡Î¸Ì˚ı ÍÓÏÔÓÌÂÌÚÓ‚, Ë ËÁ ÌËı 
ÓÍÓÎÓ ÚÂÚË ÔËıÓ‰ËÚÒfl Ì‡ Í‡Î¸ˆËÈ. í‡ÍÊÂ ‚ 
ÍÓÒÚÌÓÈ ÚÍ‡ÌË ‰Ó‚ÓÎ¸ÌÓ ‚˚ÒÓÍÓÂ ÒÓ‰ÂÊ‡ÌËÂ 
ÙÓÒÙÓ‡, ÔÓÒÍÓÎ¸ÍÛ ˝ÚË ‰‚‡ ˝ÎÂÏÂÌÚ‡ ‚ıÓ‰flÚ ‚ 
ÒÓÒÚ‡‚ ‚‡ÊÌÂÈ¯ÂÈ ÏËÌÂ‡Î¸ÌÓÈ ÒÓÎË ÍÓÒÚÌÓ„Ó 
‚Â˘ÂÒÚ‚‡ – „Ë‰ÓÍÒË‡Ô‡ÚËÚ‡ Í‡Î¸ˆËfl (ÙÓÏÛÎ‡ 

– ë‡10(êé4)6(éç)2) [3]. èÓÏËÏÓ ˝ÚËı ‚‡ÊÌÂÈ-
¯Ëı ˝ÎÂÏÂÌÚÓ‚ ‚ ÒÓÒÚ‡‚Â ÍÓÒÚÌÓÈ ÚÍ‡ÌË ÔËÒÛÚ-
ÒÚ‚ÛÂÚ Ú‡ÍÊÂ Ï‡„ÌËÈ. Ö„Ó ÒÓ‰ÂÊ‡ÌËÂ ‚ ÍÓÒÚflı 
ÁÌ‡˜ËÚÂÎ¸ÌÓ ÌËÊÂ Í‡Î¸ˆËfl Ë ÙÓÒÙÓ‡, ˝ÚÓÚ ˝ÎÂ-
ÏÂÌÚ ÌÂ ‚ıÓ‰ËÚ ‚ ÒÓÒÚ‡‚ „Ë‰ÓÍÒË‡Ô‡ÚËÚ‡, Ë Â„Ó 
ÓÎ¸ ÒÍÓÂÂ Ò‚flÁ‡Ì‡ ÌÂ ÒÓ ÒÚÛÍÚÛÌÓÈ Ó„‡ÌË-
Á‡ˆËÂÈ ÍÓÒÚÌÓÈ ÚÍ‡ÌË, ‡ Ò ÙÛÌÍˆËÓÌ‡Î¸ÌÓÈ ‡Í-
ÚË‚ÌÓÒÚ¸˛. å‡„ÌËÈ ÓÍ‡Á˚‚‡ÂÚ ‚ÎËflÌËÂ Ì‡ ÏËÌÂ-
‡ÎËÁ‡ˆË˛ ÍÓÒÚÌÓÈ ÚÍ‡ÌË, ÂÂ ‡‚ÌÓÏÂÌ˚È ÓÒÚ, 
„Ë·ÍÓÒÚ¸, ÔÓ˜ÌÓÒÚ¸, ‡ Ú‡ÍÊÂ Û‚ÂÎË˜Ë‚‡ÂÚ ÂÔ‡-
‡ÚË‚Ì˚È ÔÓÚÂÌˆË‡Î ÍÓÒÚÂÈ [1, 4].    

ÇËÚ‡ÏËÌ Ñ ÔÓÒÚÛÔ‡ÂÚ ‚ Ó„‡ÌËÁÏ ÌÓ‚ÓÓÊ‰fiÌ-
Ì˚ı ÚÂÎflÚ ‚Ì‡˜‡ÎÂ Ò ÏÓÎÓÁË‚ÓÏ, Á‡ÚÂÏ Ò ÏÓÎÓÍÓÏ 
Ë Ò ÔÂÒÚ‡ÚÂÌ˚ÏË ÍÓÏ‡ÏË [5–7]. ùÚÓÚ ‚ËÚ‡-
ÏËÌ ÏÓÊÂÚ ÒËÌÚÂÁËÓ‚‡Ú¸Òfl ‚ Ó„‡ÌËÁÏÂ ËÁ 7-‰Â-



„Ë‰ÓıÓÎÂÒÚÂÓÎ‡ ÔË ÛÒÎÓ‚ËË Ó·ÎÛ˜ÂÌËfl ÛÎ¸Ú-
‡ÙËÓÎÂÚÓ‚˚ÏË ÎÛ˜‡ÏË, ÌÓ ‚ Â‡Î¸Ì˚ı ÛÒÎÓ‚Ëflı 
ÔË ÍÛ„ÎÓ„Ó‰Ë˜ÌÓÏ ÒÚÓÈÎÓ‚ÓÏ ÒÓ‰ÂÊ‡ÌËË, ËÒ-
ÍÎ˛˜‡˛˘ËÏ ÂÒÚÂÒÚ‚ÂÌÌÛ˛ ËÌÒÓÎflˆË˛ Ë ÔË ÓÚ-
ÒÛÚÒÚ‚ËË ‚ÓÁÏÓÊÌÓÒÚË ÔËÌÛ‰ËÚÂÎ¸ÌÓ„Ó ìîé-
Ó·ÎÛ˜ÂÌËfl, Â„Ó ˝Ì‰Ó„ÂÌÌ˚È ÒËÌÚÂÁ Ó„‡ÌË˜ÂÌ [8, 
9]. Ç ÚÓ ÊÂ ‚ÂÏfl ÍË¯Â˜Ì‡fl ‡·ÒÓ·ˆËfl Í‡Î¸ˆËfl 
Á‡‚ËÒËÚ ÓÚ ÛÓ‚Ìfl ‚ËÚ‡ÏËÌ‡ Ñ ‚ Ó„‡ÌËÁÏÂ, ‡Í-
ÚË‚Ì‡fl ÙÓÏ‡ ÍÓÚÓÓ„Ó – 1,25-‰Ë„Ë‰ÓÍÒËıÓÎÂ-
Í‡Î¸ˆËÙÂÓÎ ‰ÂÈÒÚ‚ÛÂÚ ÔÓ‰Ó·ÌÓ ÒÚÂÓË‰Ì˚Ï „Ó-
ÏÓÌ‡Ï Ë ‡ÍÚË‚ËÛÂÚ Ó·‡ÁÓ‚‡ÌËÂ ÓÒÓ·˚ı ·ÂÎÍÓ‚ 
Ì‡ ÏÂÏ·‡ÌÂ ̋ ÌÚÂÓˆËÚÓ‚, ‚ÎËfl˛˘Ëı Ì‡ ÛÒ‚ÓÂÌËÂ 
Í‡Î¸ˆËfl [3]. ëÂ‰Ë ·ÂÎÍÓ‚, ÍÓÚÓ˚Â ‡ÌÂÂ ·˚ÎË 
ÓÔËÒ‡Ì˚, Í‡Í Í‡Î¸ˆËÈ-Ò‚flÁ˚‚‡˛˘ËÂ ·ÂÎÍË, Á‡‚Ë-
Òfl˘ËÂ ÓÚ ‚ËÚ‡ÏËÌ‡ Ñ, ËÏÂÌÌÓ Í‡Î¸·ËÌ‰ËÌ 3 (cal-
bindin-D9k, S100G) ÓÚ‚Â˜‡ÂÚ Á‡ Ú‡ÌÒÔÓÚ Í‡Î¸-
ˆËfl ˜ÂÂÁ ˝ÌÚÂÓˆËÚ˚ Ò ‡ÔËÍ‡Î¸ÌÓÈ ÒÚÓÓÌ˚ (Ò 
ÔÓÏÓ˘¸˛ Í‡Î¸ˆËÂ‚Ó„Ó Í‡Ì‡Î‡ TRPV6) Ì‡ ·‡ÁÓÎ‡-
ÚÂ‡Î¸ÌÛ˛ ÒÚÓÓÌÛ, „‰Â ÔÓÒÂ‰ÒÚ‚ÓÏ Í‡Î¸ˆËÂ‚Ó„Ó 
Ì‡ÒÓÒ‡ PMCA1 ËÓÌ˚ Í‡Î¸ˆËfl, ‚ ÍÓÌÂ˜ÌÓÏ Ò˜fiÚÂ, 
ÔÂÂÍ‡˜Ë‚‡˛ÚÒfl ‚ ÍÓ‚¸ [10]. ç‡ ÒÂ„Ó‰Ìfl¯ÌËÈ 
‰ÂÌ¸ ‰ÓÍ‡Á‡Ì‡ ÓÎ¸ ‚ËÚ‡ÏËÌ‡ Ñ ÌÂ ÚÓÎ¸ÍÓ ‚ Â„Û-
ÎflˆËË ÏËÌÂ‡Î¸ÌÓ„Ó Ó·ÏÂÌ‡, ÌÓ Ë Â„Ó ‚ÎËflÌËÂ Ì‡ 
ÙÛÌÍˆËÓÌËÓ‚‡ÌËÂ ËÏÏÛÌÌÓÈ ÒËÒÚÂÏ˚ Ó„‡ÌËÁÏ‡ 
[10–12]. ÖÒÚ¸ ‰‡ÌÌ˚Â Ó ÚÓÏ, ˜ÚÓ ËÏÏÛÌÌ˚Â ÍÎÂÚ-
ÍË ˝ÍÒÔÂÒÒËÛ˛Ú ÙÂÏÂÌÚ α-„Ë‰ÓÍÒËÎ‡ÁÛ 
(CYP27B1), ÔÂ‚‡˘‡˛˘Û˛ 25-„Ë‰ÓÍÒËıÓÎÂ-
Í‡Î¸ˆËÙÂÓÎ ‚ 1,25-‰Ë„Ë‰ÓÍÒËıÓÎÂÍ‡Î¸ˆËÙÂÓÎ 
ÔÓ ‡ÛÚÓÍËÌÌÓÏÛ Ë Ô‡‡ÍËÌÌÓÏÛ ÒˆÂÌ‡Ë˛. èË 
˝ÚÓÏ ı‡‡ÍÚÂÌ˚Â ‰Îfl ÔÓ˜ÂÍ ÏÂı‡ÌËÁÏ˚ ÓÚËˆ‡-
ÚÂÎ¸ÌÓÈ Ó·‡ÚÌÓÈ Ò‚flÁË ÌÂ ÙÛÌÍˆËÓÌËÛ˛Ú ‚ 
Ï‡ÍÓÙ‡„‡ı Ë ‰ÂÌ‰ËÚÌ˚ı ÍÎÂÚÍ‡ı, ̃ ÚÓ ÔÓÁ‚ÓÎflÂÚ 
ËÏ ‚˚‡·‡Ú˚‚‡Ú¸ ÓÚÌÓÒËÚÂÎ¸ÌÓ ‚˚ÒÓÍËÂ ‰ÓÁ˚ 
Í‡Î¸ˆËÚËÓÎ‡ ‰Îfl ÌÛÊ‰ ËÏÏÛÌËÚÂÚ‡ [5, 13].  

ç‡Ë·ÓÎÂÂ ËÌÚÂÌÒË‚ÌÓ ÏËÌÂ‡Î¸Ì˚È Ó·ÏÂÌ ÔÓ-
ÚÂÍ‡ÂÚ Û ÊË‚ÓÚÌ˚ı ‚ ÔÂËÓ‰ ÓÒÚ‡, ÍÓ„‰‡ ÔÓËÒıÓ-
‰ËÚ Û‚ÂÎË˜ÂÌËÂ Í‡Í ÎËÌÂÈÌ˚ı ‡ÁÏÂÓ‚ ÚÛ·˜‡-
Ú˚ı ÍÓÒÚÂÈ, Ú‡Í Ë Ó·˘Â„Ó Ó·˙fiÏ‡ ÍÓÒÚÌÓÈ ÚÍ‡ÌË 
[3, 14, 15]. Ç ˝ÚÓÈ Ò‚flÁË ÌÂÏ‡ÎÓ‚‡ÊÌ˚Ï fl‚ÎflÂÚÒfl 
Ó·ÂÒÔÂ˜ÂÌËÂ ÊË‚ÓÚÌ˚ı ÌÂÓ·ıÓ‰ËÏ˚ÏË ÏËÌÂ‡Î¸-
Ì˚ÏË ÍÓÏÔÓÌÂÌÚ‡ÏË ‡ˆËÓÌ‡, ‡ Ú‡ÍÊÂ ‚ËÚ‡ÏËÌÓÏ 
Ñ. é·ÂÒÔÂ˜ÂÌÌÓÒÚ¸ Ó„‡ÌËÁÏ‡ ‚ËÚ‡ÏËÌÓÏ Ñ ÓˆÂ-
ÌË‚‡˛Ú ÔÓ ÒÓ‰ÂÊ‡ÌË˛ Ó‰ÌÓ„Ó ËÁ Â„Ó ÏÂÚ‡·ÓÎËÚÓ‚ 
– 25-„Ë‰ÓÍÒËÍ‡Î¸ˆËÙÂÓÎ‡ ‚ Ò˚‚ÓÓÚÍÂ ÍÓ‚Ë, 
‚ ÍÓÚÓ˚È ÔÂ‚‡˘‡˛ÚÒfl Í‡Í ˝„ÓÍ‡Î¸ˆËÙÂÓÎ 
(Ñ2), Ú‡Í Ë ıÓÎÂÍ‡Î¸ˆËÙÂÓÎ (Ñ3) [6, 7].  

ñÂÎ¸ ËÒÒÎÂ‰Ó‚‡ÌËÈ – ËÁÛ˜ËÚ¸ ÔÓÍ‡Á‡ÚÂÎË ÏË-
ÌÂ‡Î¸ÌÓ„Ó Ó·ÏÂÌ‡ Ë ÛÓ‚Ìfl ‚ËÚ‡ÏËÌ‡ Ñ ‚ ÍÓ‚Ë 
Û ÚÂÎflÚ Ë ‚˚fl‚ËÚ¸ Ëı ‚Á‡ËÏÓÒ‚flÁË. 

å‡ÚÂË‡Î˚ Ë ÏÂÚÓ‰˚. ÑÎfl ‚˚ÔÓÎÌÂÌËfl ÔÓÒÚ‡‚-
ÎÂÌÌÓÈ ̂ ÂÎË ·˚ÎÓ ÔÓ‚Â‰ÂÌÓ ‚ÁflÚËÂ ÍÓ‚Ë ËÁ flfiÏ-
ÌÓÈ ‚ÂÌ˚ Û 15 ÚÂÎflÚ ‚ ‚ÓÁ‡ÒÚÂ ÓÚ 8 ‰Ó 15 ‰ÌÂÈ. 
èËÁÌ‡ÍÓ‚ ‡ıËÚ‡ Û ÚÂÎflÚ ÔË ÓÒÏÓÚÂ ÌÂ ·˚ÎÓ ‚˚-
fl‚ÎÂÌÓ. äÓ‚¸ ÓÚ·Ë‡ÎË ‚ ÒÚÂËÎ¸Ì˚Â ‚‡ÍÛÛÏÌ˚Â 
ÔÓ·ËÍË ‰Îfl ·ËÓıËÏË˜ÂÒÍÓ„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl Ë ÌÂ-
ÏÂ‰ÎÂÌÌÓ ÓÚÔ‡‚ÎflÎË ‚ Î‡·Ó‡ÚÓË˛. Ç ÍÎËÌËÍÓ-
·ËÓıËÏË˜ÂÒÍÓÈ Î‡·Ó‡ÚÓËË ëè·ÉìÇå ·˚Î ÔÓ-
‚Â‰fiÌ ‡Ì‡ÎËÁ Ò˚‚ÓÓÚÍË ÍÓ‚Ë Ì‡ ÒÓ‰ÂÊ‡ÌËÂ 
Í‡Î¸ˆËfl, ÌÂÓ„‡ÌË˜ÂÒÍÓ„Ó ÙÓÒÙ‡Ú‡, Ï‡„ÌËfl, ‡ Ú‡Í-
ÊÂ Ì‡ ‡ÍÚË‚ÌÓÒÚ¸ ̆ ÂÎÓ˜ÌÓÈ ÙÓÒÙ‡Ú‡Á˚ Ò ÔÓÏÓ˘¸˛ 
ÒÚ‡Ì‰‡ÚÌ˚ı ·ËÓıËÏË˜ÂÒÍËı ÚÂÒÚ-ÒËÒÚÂÏ   Ë ÔÓÎÛ-
‡‚ÚÓÏ‡ÚË˜ÂÒÍÓ„Ó ‡Ì‡ÎËÁ‡ÚÓ‡ CLIMA MC-15. àÒ-
ÒÎÂ‰Ó‚‡ÌËÂ ‚ Ò˚‚ÓÓÚÍÂ ÍÓ‚Ë 25-„Ë‰ÓÍÒËÍ‡Î¸ˆË-
ÙÂÓÎ‡ ÔÓ‚Ó‰ËÎË ËÏÏÛÌÓÙÂÏÂÌÚÌ˚Ï ÏÂÚÓ‰ÓÏ Ò 
ÔÓÏÓ˘¸˛ ÚÂÒÚ-ÒËÒÚÂÏ˚ «25-éç ‚ËÚ‡ÏËÌ D-àÏ‡Í-
ÒËÁ (IMAXYZ)» Ë ÏËÍÓÔÎ‡Ì¯ÂÚÌÓ„Ó ÙÓÚÓÏÂÚ‡ 
‚ÂÚËÍ‡Î¸ÌÓ„Ó ÒÍ‡ÌËÓ‚‡ÌËfl MULTISCAN. 

ÑÎfl ÒÚ‡ÚËÒÚË˜ÂÒÍÓÈ Ó·‡·ÓÚÍË ÂÁÛÎ¸Ú‡ÚÓ‚ 
·˚Î ËÒÔÓÎ¸ÁÓ‚‡Ì ÔÓ„‡ÏÏÌ˚È Ô‡ÍÂÚ Microsoft 
Excel, ‚ ÍÓÚÓÓÏ ‚˚ÔÓÎÌÂÌ˚ ÙÛÌÍˆËË „ÛÔÔË-
Ó‚ÍË ‰‡ÌÌ˚ı, ÔÓ‰Ò˜fiÚ‡ ÒÂ‰ÌÂ„Ó ÁÌ‡˜ÂÌËfl (å), 
Ó¯Ë·ÍË ÒÂ‰ÌÂ„Ó (m), ÓÔÂ‰ÂÎÂÌËfl ÍÓ˝ÙÙËˆËÂÌ-
Ú‡ ‚‡Ë‡ˆËË Ë ÍÓ˝ÙÙËˆËÂÌÚ‡ ÍÓÂÎflˆËË. 

êÂÁÛÎ¸Ú‡Ú˚ Ë Ó·ÒÛÊ‰ÂÌËÂ. êÂÁÛÎ¸Ú‡Ú˚ ÔÂ‰-
ÒÚ‡‚ÎÂÌ˚ ‚ Ú‡·ÎËˆ‡ı 1 Ë 2. 

ä‡Í ÔÓÍ‡Á˚‚‡˛Ú ÂÁÛÎ¸Ú‡Ú˚, ÔÂ‰ÒÚ‡‚ÎÂÌÌ˚Â 
‚ Ú‡·Î. 1, ËÁÛ˜‡ÂÏ˚Â ·ËÓıËÏË˜ÂÒÍËÂ Ï‡ÍÂ˚ 
‡ÁÎË˜‡˛ÚÒfl ÔÓ ÒÚÂÔÂÌË ‡Á·ÓÒ‡. ç‡Ë·ÓÎ¸¯‡fl 
ÒÚÂÔÂÌ¸ Ó‰ÌÓÓ‰ÌÓÒÚË ÓÔÂ‰ÂÎflÂÚÒfl ‰Îfl ÛÓ‚Ìfl 
Í‡Î¸ˆËfl ‚ ÍÓ‚Ë ÚÂÎflÚ, ˜ÚÓ ÔÓ‰Ú‚ÂÊ‰‡ÂÚÒfl Ì‡Ë-
ÏÂÌ¸¯ËÏ ÁÌ‡˜ÂÌËÂÏ ÍÓ˝ÙÙËˆËÂÌÚ‡ ‚‡Ë‡ˆËË. 
ç‡Ë‚˚Ò¯‡fl ÍÓÌˆÂÌÚ‡ˆËfl Í‡Î¸ˆËfl ‚ ËÒÒÎÂ‰ÛÂ-
ÏÓÈ ‚˚·ÓÍÂ ÓÚÎË˜‡ÂÚÒfl ÓÚ Ì‡ËÏÂÌ¸¯ÂÈ ‚ÒÂ„Ó Ì‡ 
27,1%. çÂÒÍÓÎ¸ÍÓ ·ÓÎ¸¯ËÈ ‡Á·ÓÒ ‚˚fl‚ÎÂÌ ‚ 
ÓÚÌÓ¯ÂÌËË ÔÓÍ‡Á‡ÚÂÎÂÈ ÌÂÓ„‡ÌË˜ÂÒÍÓ„Ó ÙÓÒÙ‡-
Ú‡, Ï‡„ÌËfl Ë ÒÓÓÚÌÓ¯ÂÌËfl Í‡Î¸ˆËfl Í ÙÓÒÙÓÛ, 
ÔË ˝ÚÓÏ ‡ÁÎË˜Ëfl ÏÂÊ‰Û Ï‡ÍÒËÏ‡Î¸Ì˚Ï Ë ÏË-
ÌËÏ‡Î¸Ì˚ÏË ÁÌ‡˜ÂÌËflÏË ÒÓÒÚ‡‚ÎflÂÚ 40,7 %, 48,3 
% Ë 77,8 %, ÒÓÓÚ‚ÂÚÒÚ‚ÂÌÌÓ. ç‡Ë·ÓÎÂÂ ‚˚‡ÊÂÌ-
Ì‡fl ÌÂÓ‰ÌÓÓ‰ÌÓÒÚ¸ ‚ ‚˚·ÓÍÂ ÓÔÂ‰ÂÎflÂÚÒfl ‰Îfl 
ÔÓÍ‡Á‡ÚÂÎÂÈ ˘ÂÎÓ˜ÌÓÈ ÙÓÒÙ‡Ú‡Á˚ Ë 25-„Ë‰Ó-
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ç‡ËÏÂÌÓ‚‡ÌËÂ ÔÓÍ‡Á‡ÚÂÎfl Ö‰ËÌËˆ˚  
ËÁÏÂÂÌËfl

ÑË‡Ô‡ÁÓÌ ÁÌ‡˜ÂÌËÈ 
‚ „ÛÔÔÂ

ëÂ‰ÌÂÂ ÁÌ‡˜ÂÌËÂ ‚ 
„ÛÔÔÂ

äÓ˝ÙÙËˆËÂÌÚ ‚‡-
Ë‡ˆËË (CV, %)

ä‡Î¸ˆËÈ ÏÏÓÎ¸/Î 2,25-2,86 2,56±0,05 7,57
çÂÓ„‡ÌË˜ÂÒÍËÈ ÙÓÒÙ‡Ú ÏÏÓÎ¸/Î 2,31-3,25 2,82±0,09 12,08

ëÓÓÚÌÓ¯ÂÌËÂ ë‡/ê - 0,63-1,12 0,92±0,04 16,29

å‡„ÌËÈ ÏÏÓÎ¸/Î 0,87-1,29 1,03±0,03 12,23

ôÂÎÓ˜Ì‡fl ÙÓÒÙ‡Ú‡Á‡ åÖ/Î 171,8-480,2 307,1±21,2 25,85

25-„Ë‰ÓÍÒËÍ‡Î¸ˆËÙÂÓÎ Ì„/ÏÎ 1,64-4,24 2,97±0,25 31,85

í‡·ÎËˆ‡ 1. êÂÁÛÎ¸Ú‡Ú˚ ·ËÓıËÏË˜ÂÒÍÓ„Ó ËÒÒÎÂ‰Ó‚‡ÌËfl ÍÓ‚Ë ÚÂÎflÚ 



ÍÒËÍ‡Î¸ˆËÙÂÓÎ, ‚ ‚‡Ë‡ˆËÓÌÌÓÏ fl‰Û ÍÓÚÓ˚ı 
Ì‡Ë·ÓÎ¸¯ÂÂ Ë Ì‡ËÏÂÌ¸¯ÂÂ ÁÌ‡˜ÂÌËfl ‡ÁÎË˜‡˛Ú-
Òfl ·ÓÎÂÂ, ˜ÂÏ ‚ 2,5 ‡Á‡. 

ê‡ÒÒÏÓÚËÏ ÁÌ‡˜ÂÌËfl ÍÓ˝ÙÙËˆËÂÌÚÓ‚ ÍÓÂ-
ÎflˆËË ÔË Ò‡‚ÌÂÌËË ÔÓÍ‡Á‡ÚÂÎÂÈ, ı‡‡ÍÚÂË-
ÁÛ˛˘Ëı ÏËÌÂ‡Î¸Ì˚È Ó·ÏÂÌ, Ò ÛÓ‚ÌÂÏ 25-„Ë‰-
ÓÍÒËÍ‡Î¸ˆËÙÂÓÎ‡ (Ú‡·Î. 2). Ç˚˜ËÒÎÂÌËÂ 
ÍÓ˝ÙÙËˆËÂÌÚ‡ èËÒÓÌ‡ ÔÓÁ‚ÓÎËÎÓ ‚˚fl‚ËÚ¸ Ì‡Ë-
·ÓÎÂÂ ÚÂÒÌ˚Â ‚Á‡ËÏÓÒ‚flÁË ÏÂÊ‰Û ÒÓ‰ÂÊ‡ÌËÂÏ ‚ 
ÍÓ‚Ë 25-„Ë‰ÓÍÒËÍ‡Î¸ˆËÙÂÓÎ‡ Ë ÌÂÓ„‡ÌË˜Â-
ÒÍÓ„Ó ÙÓÒÙ‡Ú‡ (r= -0,74) Ë ÒÓÓÚÌÓ¯ÂÌËÂÏ ë‡/ê 
(r= 0,71). Ç ÏÂÌ¸¯ÂÈ ÒÚÂÔÂÌË Ò ÛÓ‚ÌÂÏ 25-„Ë‰-
ÓÍÒË‚ËÚ‡ÏËÌ‡ Ñ ‚Á‡ËÏÓÒ‚flÁ‡Ì˚ ‡ÍÚË‚ÌÓÒÚ¸ ˘Â-
ÎÓ˜ÌÓÈ ÙÓÒÙ‡Ú‡Á˚ (r= -0,61) Ë ÛÓ‚ÂÌ¸ Í‡Î¸ˆËfl 
(r= 0,41). è‡ÍÚË˜ÂÒÍË ÌÂ ‚˚fl‚ÎÂÌÓ ÍÓÂÎfl-
ˆËÓÌÌÓÈ Á‡‚ËÒËÏÓÒÚË ‚ËÚ‡ÏËÌ‡ Ñ Ò ÍÓÌˆÂÌÚ‡-
ˆËÂÈ Ï‡„ÌËfl ‚ ÍÓ‚Ë.  

á‡ÍÎ˛˜ÂÌËÂ. ÄÌ‡ÎËÁËÛfl ÔÓÎÛ˜ÂÌÌ˚Â ‰‡Ì-
Ì˚Â, ÏÓÊÌÓ ÓÚÏÂÚËÚ¸, ˜ÚÓ Û ÚÂÎflÚ ‚ ‚ÓÁ‡ÒÚÂ ÓÚ 8 
‰Ó 15 ‰ÌÂÈ ÓÔÂ‰ÂÎflÂÚÒfl ·ÓÎ¸¯ÓÈ ‡Á·ÓÒ ‚ ‰Ë‡-
Ô‡ÁÓÌÂ ‡ÍÚË‚ÌÓÒÚË ̆ ÂÎÓ˜ÌÓÈ ÙÓÒÙ‡Ú‡Á˚ Ë ÒÓ‰Â-
Ê‡ÌËË 25-„Ë‰ÓÍÒËÍ‡Î¸ˆËÙÂÓÎ‡ ‚ ÍÓ‚Ë ÔË ÓÚ-

ÌÓÒËÚÂÎ¸ÌÓÏ „ÓÏÂÓÒÚ‡ÚË˜ÂÒÍÓÏ ÔÓÒÚÓflÌÒÚ‚Â ÛÓ‚-
Ìfl Í‡Î¸ˆËfl. é‰Ì‡ÍÓ ‚˚‡ÊÂÌÌ˚Â ÍÓÎÂ·‡ÌËfl ÌÂ-
Ó„‡ÌË˜ÂÒÍÓ„Ó ÙÓÒÙ‡Ú‡ ‚ÌÂÒÎË ‚ÍÎ‡‰ ‚ ‡Á·ÓÒ 
Í‡Î¸ˆËÂ‚Ó-ÙÓÒÙÓÌÓ„Ó ÓÚÌÓ¯ÂÌËfl. ä‡Í ÔÓÍ‡Á‡ÎË 
ÒÚ‡ÚËÒÚË˜ÂÒÍËÂ ‡Ò˜fiÚ˚, ËÏÂÌÌÓ ÔÓÍ‡Á‡ÚÂÎ¸ ë‡/ê 
ËÏÂÂÚ Ì‡Ë·ÓÎÂÂ ÚÂÒÌÛ˛ ÔÓÎÓÊËÚÂÎ¸ÌÛ˛ ‚Á‡ËÏÓ-
Ò‚flÁ¸ Ò ÛÓ‚ÌÂÏ 25-„Ë‰ÓÍÒËÍ‡Î¸ˆËÙÂÓÎ‡ ‚ Ò˚-
‚ÓÓÚÍÂ ÍÓ‚Ë ÚÂÎflÚ. èË ˝ÚÓÏ Ì‡Ë·ÓÎÂÂ ÚÂÒÌ‡fl 
ÓÚËˆ‡ÚÂÎ¸Ì‡fl ‚Á‡ËÏÓÒ‚flÁ¸ 25-„Ë‰ÓÍÒË‚ËÚ‡ÏËÌ‡ 
Ñ ‚˚fl‚ÎÂÌ‡ Ò ÔÓÍ‡Á‡ÚÂÎÂÏ ‡ÍÚË‚ÌÓÒÚË ˘ÂÎÓ˜ÌÓÈ 
ÙÓÒÙ‡Ú‡Á˚, ˜ÚÓ Ì‡Ï ÔÂ‰ÒÚ‡‚ÎflÂÚÒfl ‚ÂÒ¸Ï‡ ÎÓ-
„Ë˜Ì˚Ï: ÌÂ‰ÓÒÚ‡ÚÓ˜Ì‡fl ÏËÌÂ‡ÎËÁ‡ˆËfl ÍÓÒÚÂÈ ‚ 
‡ÒÚÛ˘ÂÏ Ó„‡ÌËÁÏÂ ÒÓÔflÊÂÌ‡ Ò Û‚ÂÎË˜ÂÌËÂÏ 
ËÌ‰ÛÍˆËË ‰‡ÌÌÓ„Ó ÙÂÏÂÌÚ‡. çÂ ·˚ÎÓ ÓÔÂ‰ÂÎÂ-
ÌÓ ‚Á‡ËÏÓÒ‚flÁË ÏÂÊ‰Û ÍÓÌˆÂÌÚ‡ˆËÂÈ 25-„Ë‰Ó-
ÍÒËÍ‡Î¸ˆËÙÂÓÎ‡ Ë Ï‡„ÌËfl.  

èÓÎÛ˜ÂÌÌ˚Â ‰‡ÌÌ˚Â Ò‚Ë‰ÂÚÂÎ¸ÒÚ‚Û˛Ú Ó ‡ÁÎË˜-
ÌÓÏ ÒÓÒÚÓflÌËË ÏËÌÂ‡Î¸ÌÓ„Ó Ó·ÏÂÌ‡ Û ÚÂÎflÚ ‚ ‡Ì-
ÌËÈ ÔÓÒÚÌ‡Ú‡Î¸Ì˚È ÔÂËÓ‰ ÊËÁÌË Ë Ó ÌÂÓ·ıÓ‰ËÏÓ-
ÒÚË Ú˘‡ÚÂÎ¸ÌÓ„Ó ÍÓÌÚÓÎfl ÏÂÚ‡·ÓÎËÁÏ‡ ‰Îfl 
Ò‚ÓÂ‚ÂÏÂÌÌÓÈ ÍÓÂÍˆËË ‰ÂÙËˆËÚ‡ ‚ËÚ‡ÏËÌÓ‚ Ë 
ÏËÌÂ‡Î¸Ì˚ı ̋ ÎÂÏÂÌÚÓ‚ ‚ ‡ˆËÓÌÂ ‡ÒÚÛ˘Ëı ÚÂÎflÚ.  
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ç‡ËÏÂÌÓ‚‡ÌËÂ ÔÓÍ‡Á‡ÚÂÎfl äÓ˝ÙÙËˆËÂÌÚ èËÒÓÌ‡ (r) íÂÒÌÓÚ‡ Ë Ì‡Ô‡‚ÎÂÌËÂ ‚Á‡ËÏÓÒ‚flÁË

ä‡Î¸ˆËÈ 0,41 ìÏÂÂÌÌ‡fl ÔÓÎÓÊËÚÂÎ¸Ì‡fl
çÂÓ„‡ÌË˜ÂÒÍËÈ ÙÓÒÙ‡Ú -0,74 ëËÎ¸Ì‡fl ÓÚËˆ‡ÚÂÎ¸Ì‡fl

ëÓÓÚÌÓ¯ÂÌËÂ ë‡/ê 0,71 ëËÎ¸Ì‡fl ÔÓÎÓÊËÚÂÎ¸Ì‡fl
å‡„ÌËÈ 0,12 é˜ÂÌ¸ ÒÎ‡·‡fl ÔÓÎÓÊËÚÂÎ¸Ì‡fl

ôÂÎÓ˜Ì‡fl ÙÓÒÙ‡Ú‡Á‡ -0,61 ëÂ‰Ìflfl ÓÚËˆ‡ÚÂÎ¸Ì‡fl

í‡·ÎËˆ‡ 2. áÌ‡˜ÂÌËfl ÍÓ˝ÙÙËˆËÂÌÚ‡ ÍÓÂÎflˆËË èËÒÓÌ‡  
ÔË Ò‡‚ÌÂÌËË Ò 25-„Ë‰ÓÍÒËÍ‡Î¸ˆËÙÂÓÎÓÏ 
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Vasilyeva S., Shiryaeva N. 

Relationship between mineral metabolism indicators and the 
level of 25-hydroxycalciferol in the blood of calves  

in the early post-state period  

Abstract.  

Purpose: to study the indices of mineral metabolism and vitamin D level in blood of calves and to identify 
their interrelations. 

Materials and methods. To achieve the set objective, blood was taken from the jugular vein of 15 calves aged 
from 8 to 15 days. Blood serum was analyzed for calcium, inorganic phosphate, magnesium, and alkaline phos-
phatase activity using standard biochemical test systems and a semiautomatic analyzer CLIMA MC-15. The 
study of 25-hydroxycalciferol in blood serum was carried out by the enzyme immunoassay method using the 
test system "25-OH vitamin D-IMAXYZ (IMAXYZ)" and a vertical scanning microplate photometer MULTISCAN. 

Results. A different degree of scatter of results was revealed. The highest degree of homogeneity was de-
termined for the calcium level in the blood of calves (CV = 7,57 %). The variation coefficient for the concentration 
of inorganic phosphorus, magnesium and the calcium to phosphorus ratio is determined within 12,08—16,29 
%. The most pronounced heterogeneity in the sample is determined for the alkaline phosphatase (CV = 25,85 
%) and 25-hydroxycalciferol (CV = 31,85 %) indicators, in the variation series of which the highest and lowest 
values differ by more than 2,5 times. Calculation of the Pearson coefficient made it possible to identify the clos-
est relationships between the content of 25-hydroxycalciferol and inorganic phosphate in the blood (r = -0,74) 
and the Ca / P ratio (r = 0,71). To a lesser extent, the alkaline phosphatase activity (r = -0,61) and the calcium 
level (r = 0,41) are interconnected with the level of 25-hydroxyvitamin D. Virtually no correlation was found be-
tween vitamin D and the concentration of magnesium in the blood. 

Conclusion. In calves aged 8 to 15 days, a large spread in the range of alkaline phosphatase activity and 25-
hydroxycalciferol content in the blood is determined with a relative homeostatic constancy of the calcium level. 
The Ca/P indica tor has the closest positive relationship with the 25-hydroxycalciferol level, and the alkaline 
phosphatase activity shows the closest negative relationship with this indicator, which seems quite logical: in-
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sufficient bone mineralization in a growing organism is associated with an increase in the induction of this en-
zyme. No relationship was determined between the concentration of 25-hydroxycalciferol and magnesium. The 
data obtained indicate a different state of mineral metabolism in calves in the early postnatal period of life and 
the need for careful monitoring of metabolism for timely correction of vitamin and mineral deficiency in the 
diet of growing calves. 

Key words: calves, mineral metabolism, calcium, phosphorus, magnesium, 25-hydroxycalciferol. 

Authors: 

Vasilyeva S. – PhD (Vet. Sci.); e-mail: svvet@mail.ru; 

Shiryaeva N. – e-mail: natysskolosok@list.ru. 

St. Petersburg State University of Veterinary Medicine; 196084, St. Petersburg, st. Chernigovskaya, 5. 

References 
1. Animal physiology / L. Yu. Karpenko, A. I. Enukashvili, N. A. Panova [et al.]. — Ufa: Limited Lia-

bility Company "Aeterna", 2024. — 262 p. — ISBN 978-5-00177-930-8. 

2. Vasilyeva S. V. Analysis of the main statistical parameters in the study of calcium concentration in the 
blood serum of cows in different physiological periods / S. V. Vasilyeva, Yu. V. Konopatov, B. M. Fe-
dorov [et al.] // International Bulletin of Veterinary Medicine. — 2016. — ‹ 4. — P. 84—89. 

3. Vasilyeva S. V. Clinical biochemistry of cattle: a textbook for universities / S. V. Vasilyeva, Yu. V. 
Konopatov. – 3rd edition, stereotypical. – St. Petersburg: Lan Publishing House, 2021. – 188 p. 

4. Kozitsyna A. I. The effect of using the drug "Elitox" in late-calving cows on the mineral metabolism 
indices of calves obtained from them / A. I. Kozitsyna, L. Yu. Karpenko, A. A. Bakhta // Agr. science 
at the present stage: state, problems, prospects: materials of the V scientific and practical conference 
with international participation, Vologda; Molochnoye, February 21—25, 2022. – Vologda: Vologda 
Scientific Center of the Russian Academy of Sciences, 2022. – Pp. 169—172. 

5. Pigarova E. A. The effect of vitamin D on the immune system / E. A. Pigarova, A. V. Pleshcheyev, L. 
K. Dzeranova // Immunology. – 2015. – Vol. 36. – ‹ 1. – P. 62–66. – EDN TNIIGZ. 

6. Razumovsky N. Sunny vitamin: use with caution / N. Razumovsky // Animal Husbandry of Russia. 
– 2021. – ‹ 1. – P. 34–36. doi: 10.25701 / ZZR.2020.23.30.009. – EDN TQFMKS. 

7. Maslova T. V. Vitamin D in the treatment of rickets in calves / T. V. Maslova // Agrarian Bulletin 
of the Urals. – 2008. – ‹ 11(53). – P. 55—56. – EDN JXDUSL. 

8. Trushkin V. A. Clinical and hematological picture of enteritis in calves / V. A. Trushkin, S. V. Vasilyeva, 
G. S. Nikitin [et al.] // Issues of legal regulation in veterinary medicine. – 2016. – ‹ 4. – P. 101—103.  

9. Plemyashov K. Hematological status of newly-calved cows with mineral metabolism disturbance / K. 
Plemyashov, G. Nikitin, A. Nikitina [et al.] // FASEB Journal. – 2019. – Vol. 33. — ‹ S1. – P. 374.  

10. Playford R. J. Bovine Colostrum: Its Constituents and Uses / R. J. Playford, M. J. Weiser // Nutri-
ents. –  2021 — Vol. 13. – ‹ 1. — P. 265. doi: 10.3390/nu13010265. 

11. Vasilieva S. V. Influence of subclinical ketosis in cows on formation of colostral immunity in calves / S. V. 
Vasilieva, R. M. Vasiliev // Medical Immunology (Russia). – 2021. – Vol. 23. – ‹ 4. – P. 981—986.  

12. Comparative Assessment of the Content of Immunoglobulins in the Blood Serum of Calves Obtained 
From Healthy Cows and Cows with Genital Mycoplasmosis / A. Nikitina, R. Vasiliev, S. Kovalev, V. 
Trushkin // FASEB Journal. – 2022. – Vol. 36.  — ‹ S1. – P. 3467.  

13. Vasiliev R. M. Immunological parameters of blood serum of cows and calves with mycoplasmosis / R. 
M. Vasiliev // Issues of legal regulation in veterinary medicine. — 2012. – ‹ 3. – P. 26–29. 

14. Shavrov S. S. Efficiency of using the probiotic "Bifidum-SHZh" in the treatment of dyspepsia of non-
specific etiology in young cattle / S. S. Shavrov, A. V. Prusakov // Problems of intensive development 
of animal husbandry and their solution: Bryansk, March 25—26, 2021. – Bryansk: Bryansk State Agrar-
ian University, 2021. – P. 432–436. 

15. The influence of the probiotic "Vetom 1.1" on the clinical status of calves with enterocolitis / V. A. 
Trushkin, S. P. Kovalev, A. A. Voinova [et al.] // Actual problems of veterinary medicine: Proceedings 
of the international scientific and practical conference dedicated to the 90th anniversary of the birth of 
Professor V. A. Kirshin, Kazan, April 5–6, 2018. – Kazan: Federal Center for Toxicological, Radiation 
and Biological Safety, 2018. – P. 324–326. – EDN YVYVSF.




