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of which they can be effectively used. The mechanism of the effect of MSC in organism is not fully 
understood, but it is assumed that they modulate immune responses through a lot of mechanisms, engage 
in direct interaction with damaged cells, secrete paracrine factors that enter the intercellular fluid, blood, 
differentiates into cells of damaged tissues. In the literature, we found a small number of data about the 
morphological characteristics of MSCs of different species of animals (Maciel et al. 2014, Hoogduijn 
et al. 2013, Grzesiak et al. 2011 ). Therefore, the aim of our work was to study the morphological and 
functional characteristics of MSCs at different stages of cultivation.  The studies were conducted on 
2-3-months-old males of C57BL/6 mice weighing 20-24 g. Obtaining and cultivating of mesenchimal 
stem cells (MSCs) were carried out in a sterile laminar box with compliance of conditions of asepsis 
and antiseptics (Mazurkevych A.I. et al. 2014). MSCs of the 2, 4, 7 and 12 passages were analyzed. 
Morphometric analysis was performed using a light microscopy. Morphometric parameters such as 
cell and nucleus area or nuclear-cytoplasmic ratio (NCR) were calculated using the Axiovision light 
microscope (Carl Zeiss, Germany) and Image J 1.45  software. Trypan blue dye used for investigation 
of the viability of MSC. The morphological features of cells during cultivation changes: at first cells 
have a spindle-like shape with two long cytoplasmic processes, located bipolar. In later passages, cells 
have a significant number of cytoplasm processes, bipolar arrangement of processes changes to stellar. 
The morphometric indices of the cells during cultivation do not remain stable. The nucleus area on the 
2nd passage was 154,44±6,23 and on the 7th passage  – 142,43±5,05 µm2 and does not change signifi-
cant during the cultivation  to 7th passage. At the 12th passage it is significantly lowered compared to 
passage 2nd   and was123,11±10,507 µm2 (р<0,05), ղ²ᵪ=0,70 (р<0,05).  In contrast, the cells area has 
increased significantly since the 4th passage and was 853,78±36,71 (р<0,05),  on the 7th passage  – 
993,11±36,17  (р<0,001), on the 12th  –  2304,40±280,12 µm2 (р<0,001).   This, accordingly, leads to a 
significant decrease of the NCR at the 4 th passage  by 12,9 % (p ≤ 0,05), at the 7th passage – by 35,3 
% (p <0,001), at the 12 passage – by 76,6 % (p <0,001) compared to passage 2nd. Consequently, the 
NCR during cultivating of MSC is reduced due to an increase of the area of the cell cytoplasm, which 
coincides with the morphological characteristics of MSCs at different passages. The proliferative activity 
of the MSC of the bone marrow during cultivation significantly dereases at the later passages. It was on 
the 7th passage 2,31±0,2 (р<0,05), on the 12th   –  2,1±0,28  (р<0,05) compared to passage 2nd.  
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Известно, что биологически активные гуминовые вещества, выделяемые из торфа, характеризуются 
высокой полифункциональной активностью. Использование гуминовых веществ в рационе высо-
копродуктивной птицы обеспечивает увеличение количества и качества биологических продуктов 
с одной стороны, а с другой – активизирует механизмы природной резистентности их организма. 
Существуют различные взгляды на механизм участия  гуминовых соединений в процессах ме-
таболизма в организме продуктивных животных. Однако, анализ влияния этих веществ на про-
цессы внешнего начального этапа обмена веществ – пищеварения – практически не проводился. 
В экспериментах исследовалось влияние гуминовых веществ на организм цыплят бройлерного 
типа, кур-несушек, страусов путём введения в их основной рацион кормовых добавок гуминовой 
природы «Гумилид», и «Гидрогумат». Вся экспериментальная часть исследований проводилась в 
условиях ферм и птицефабрик. При этом всех подопытных животных делили на группы (контр-
ольные и опытные). В экспериментальных группах у животных исследовали показатели, которые 
характеризуют процессы пищеварения после введения в рационы продуктивной птицы кормовых 
добавок гуминовой природы. Эксперименты показали, что включение в рацион кормовых добавок 
гуминовой природы без изменения их питательности обеспечивает повышение активности ами-
лолитических и протеолитических пищеварительных ферментов химуса и слизистой оболочки 
экстрактов двенадцатиперстной и других отделов тонкого кишечника у цыплят-бройлеров, страусов 
и кур-несушек. Кроме того, гуминовые добавки активно влияют на выработку пищеварительных 
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ферментов секреторными клетками поджелудочной железы. Эти процессы сопровождаются ак-
тивацией усвоения продуктов гидролиза субстратов корма, которые переходят во внутреннюю 
среду организма. В результате, в кишечнике происходит смена программ регулирования за счет 
гуминовых веществ и их фрагментов, а также продуктов гидролиза компонентов корма. Использо-
вание в кормлении продуктивных животных таких добавок гуминовой природы, как Гидрогумат, 
Гуминат, Гумилид и ГСВД, обеспечивает повышение физиологической регенерации структурных 
компонентов органов пищеварения, в первую очередь, двенадцатиперстной и других кишок, а 
также поджелудочной железы и печени. Этот факт подтверждается достоверным увеличением 
качественных и количественных характеристик морфологических маркеров ферментативной и 
метаболической активности у животных экспериментальных групп. 
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In our previous studies, we determined that in the process of cultivation there are changes in the 
morphometric indices of mesenchymal stem cells: cell area, nucleus area, nuclear cytoplasmic ratio. 
Moreover, we have researched that the expression of membrane,  cytoplasmic and nuclear proteins of 
MSC is chang during cultivation in vitro (Kladnytska et al. 2017). Literature data also indicate a change 
in the phenotype of MSCs during cultivation (Maciel et al. 2014 ). The purpose of our studies was to 
determine the viability and apoptosis of MSCs for cultivation in  serum-deprivation medium. The studies 
were conducted on 2-3-months-old males of C57BL/6 mice weighing 20-24 g. Obtaining and cultivating 
of mesenchimal stem cells (MSCs) were carried out in a sterile laminar box with compliance of conditions 
of asepsis and antiseptics (Mazurkevych A.I. et al. 2014). MSCs of the 2, 4, 7 and 12 passages were 
analyzed.  Cells counting was performed using a light-optical microscope in Goryaevs camera. Calculation 
of the cell proliferation index was carried out according  to commonly accepted methods. Trypan blue 
dye used for investigation of the viability of MSC. Evaluation of the level of apoptosis of MSC caused 
by their cultivation in serum-free medium.  MSC at 2, 4, 7 and 12 passages were seeded in a quantity 
of  2×103 cells in wells of a 96-well plate, and cultivated during 72 hours in a serum-free medium. 
Apoptotic cells were revealed by using a trypan blue dye. During cultivation of the primary material 
from the bone marrow unequal proliferative activity and rate of cell monolayer formation at different 
passages were recorded. Formation of the monolayer depends on many soluble factors, in particular 
from those that synthesize cells themselves in the culture medium.  During cultivation  coefficient of 
proliferation  was 2,86±0,01   at the 2 passage, 2,74±0,30  at the 4 passage,  significantly decreased at 
the 7 passage to 2,31±0,2 (p≤0,05) and  to 2,1±0,2  (p≤0,05) at the 12 passage. The viability of cells in 
during cultivation  also significantly decreased. It was   95,33 ± 1,55 at the 2 passage, 96,33 ± 1,36 at 
the 4 passage,  significantly decreased at the 7 passage to 88,33 ± 1,94  (p≤0,05) and  to  86,33 ± 1,94 % 
(p≤0,05) at the 12 passage. Indicator of serum deprivation-induced apoptosis significantly increased. It 
was 14,0±1,74 at the 2 passage, 19,0±0,58 at the 4 passage,  significantly decreased at the 7 passage to   
20,67±1,55  (p ≤ 0,05) and  to  22,67±1,55 %  (p ≤ 0,05) at the 12 passage. Thus, the indicated changes 
in viability, proliferative activity, and apoptosis of cells in culture during cultivation indicate a decrease 
in functional status due to cell aging. 
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Активність імунної системи організму залежить від ряду факторів. З одного боку, вона зумовлена 
генетичними та віковими характеристиками організму, а з іншого – умовами середовища та 
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